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o01ero oOpa3oBaHusI.



INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1O XHMHHM OCHOBHOTO o00mIiero oOpa3oBaHus (yriayOJa€HHBIH YpPOBEHB)
COCTaBJicHA Ha OCHOBE TpPEOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOUW 00pazoBaTEIbHOMN
IporpaMMbl OCHOBHOTO o0miero oOpaszoBanus, npenctaBieHHbIx B PI'OC OO0, c¢ yuerom
denepanbHO paboueil mporpaMmbl BOCIIUTAHHUS.

[Tporpamma no xumuu pazpaboTaHa C IEJIbI0 OKA3aHUS METOAMYECKON MOMOIIU YUUTEII0
B CO3JIaHMH paboueil mporpamMmel 0 y4eOHOMY MPEIMETY.

[IporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTeruu OOydeHUs,
BOCIIUTAHUS W PAa3BUTHS OOYy4alOIIMXCA CpPEACTBAMU Y4YeOHOTro TpeaMeTa, OIpeaesnseT
00s3aTenpHOe MPEIMETHOE COJIEpKaHUE, €ro CTPYKTYpY O pa3zesiaM U TeMaM, pacrpeaeieHue
o KjaccaM, pPEKOMEHIYyeMYI IMOCIEAOBATEIbHOCTh H3YYEHHUS XUMHUHM C  Y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€M, JIOTMKM Y4YeOHOIro Ipolecca, BO3PaCTHBIX
0COOCHHOCTEH oOyJarommxcs. B mporpamMme Mo XUMHM YYUTHIBAIOTCS BO3MOXKHOCTH YI€OHOTO
mpeaMeTa B peaju3aluu TpeOOBaHHM K IUIAHUPYEMBIM JUYHOCTHBIM, METalmpeIMETHBIM U
IpeIMETHBIM pe3ylbTaTaM oOyueHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-
MI03HABATEJILHOM 1€ATEIbHOCTH 00yUYaIOUIErocs 10 OCBOEHUIO YUeOHOIO COIEPIKAHMUS.

W3ydyeHne XMMHMHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI OPUEHTUPOBAHO Ha
OOLIEKYIbTYpPHYIO  TOJTOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, PAa3BUTH HHTEUIEKTYyaJlbHBIX CHOCOOHOCTEH M HWHTEpEecOB OOyyarommxcs, Ha
MPOJIOJDKCHUE O0YYCHHUS Ha YPOBHE CPEIHET0 00IIEero o0pa3oBaHMsL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1711 (pOpMHPOBAHUS MUPOBO33pEHUS 00yHaIOIIErocs, ero
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABJICHUS] O MPEBPAIICHUSX YHEPTUH U BEUIECTB B MIPUPOJIE, O MYTAX PEHICHUS INI00ATbHBIX

npoOjeM  yCTOMYMBOTO  Pa3BUTHS  YEJIIOBEUECTBA —  CBIPbEBOM,  SHEPreTHYECKOM,
IPOJOBOJILCTBEHHOM  MpoOseM, MpoOJeMbl  SKOJOTMYECKOW  Oe30macHOCTH, mIpobdiieM
3/1paBOOXPaHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH sl caMmMopa3BUTUS U (OPMUPOBAHUS
KYJIBTYpPbI JINYHOCTH O0YyUaroIuXcsl, UX 001el 1 pyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMUT CO CIEU(PHUKONW HAyYHOT'O MBIIIJICHHUS, 3aKJIaJbIBACT OCHOBBI MTPEICTABICHUNA O
€IMHCTBE MPUPOABI U YEJIOBEKa, SABJSETCS KIIOYEBBIM ATAOM B (POPMUPOBAHUU €CTECTBEHHO-
HAy4YHOU rPaMOTHOCTH O0y4aroLUXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPUPOJIE, K YEJIOBEKY, BHOCHUT CBOH BKJIAJ B SKOJOTHYECKOe OOpazoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
npeaMeTa, KOTOPbIM SIBISETCS MEeAarornyeckd aJanTHPOBAHHBIM OTPaXEHHUEM OIPEEICHHOTO
JTarna pa3BUTUS XUMUH.

VYray6néHHbIi Kypc XMMUHA OCHOBHOTO O0IIEro 00pa3oBaHMsl OPHEHTUPOBAH HA OCBOCHUE
00y4arolMMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHII XUMUH, OCHOB HEOPraHMYECKON XHUMUH,



OCHOBOIOJIATalONIUX MPEICTaBICHUNA OOIe XUMHM UM OTAEIbHBIX 3HAYUMBIX TOHSATHUI
OPraHU4eCKON XUMHH.

CtpyKTypa cojaep:KaHus MPOTrpaMMbl MO0 XUMHH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOT'O
nonxona k e€ mzydenuro. CopepixaHue CKIQAbIBACTCS M3 CUCTEMbI MOHATHI O XMMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl TOHATUH O XHUMHUYecKol peakuuu. OOe 3TH CUCTEMbI
OpPTaHW30BaHBI MO MPHUHIIUITY MOCIEIOBATEIHPHOTO PA3BUTHS 3HAHWA Ha OCHOBE TEOPETHUYCCKHX
MPEICTABJICHUI pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

Ilepunonnueckoro 3akona /.M. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YUEHUS O CTPOSHUHU aTOMa U XUMUYECKOU CBSI3H;

MPEJICTABICHUA 00 IEKTPOIIUTUICCKON TUCCOIIMAIINY BEIIECTB B PACTBOPAX;

0 XMMUYECKOW KMHETUKE U TePMOJIUHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAaHUN TIOJOKEHBl SMIUPHUUYECKU IMOJIyY€HHBIE (DAKTHI.
Teopernueckre 3HAHHMS PA3BUBAIOTCA IOCIEIOBATEIILHO OT OJHOTO YPOBHS K JAPYroMy U
obecreunBarOT 00y4JarOIIUMCSI BO3MOKHOCTh OOBSCHSATH U MMPOTHO3UPOBATH CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO MPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue cofepxKaHus MPOrpaMMbI 110 XUMHUU IIPOUCXOJIUT C UCTIOJIb30BAHUEM 3HAHUN U3
paHee M3YYCHHBIX YUCOHBIX MPEAMETOB: OKPYKAIOIMUK MHp, Ouosorus, (u3nkKa, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHS, UCTOPHSL.

[Iporpamma ocHoBHOro o0O0mIeEro o00pa3oBaHus MO XUMHUU (YrIyOJIEHHBIA YPOBEHB)
OpUEHTHUpPOBaHA Ha cOXpaHEHUE (YHIAMEHTAILHOTO XapakTepa o00pa3oBaHUsl, CHEHUPHUKU
y4eOHOTO TmpeaMera MW OOecreueHHe YCHEemHOro OOy4YeHHs Ha CIEIyIOImEeM YpOBHE
oOpa3oBaHus. B mporpaMme MO XUMHUU pealU3yeTcsl pa3BUBAIOMAs W IMPAKTHYCCKas
HAIpPaBIEHHOCTh 00y4YeHUs XuUMUH, nuddepeHnpranus o0ydeHus, BKIIOYAONMas ITpodUuiIbHy0
MOJATOTOBKY OOYyYaromMXCs U TMOCIEIyIoIlee CcaMOoONpeaeieHne B BbIOOpe HampaBlIeHUS
0o0y4deHus B MpO(UIBHBIX KIaccax.

VYrny6néHHoe M3y4eHHE XUMHUHU CIIOCOOCTBYET peald3aluu 3a7ad NpodeccruoHambHOM
OpUEHTAIlMM M HaIpaBIIEHO Ha TMPEAOCTABICHHE BO3MOXKHOCTH KaXJIOMY OOydaromeMycs
MPOSBUTh CBOW HHTEJUIEKTyallbHbIE M TBOPYECKHE CIOCOOHOCTH TMPU HU3YYEHUU Y4eOHOTO
npeaMeTa, HEOOXOJUMbIEe JUIsl TPOJOJDKEHUS oOpa3oBaHUs U JalIbHEHIIEH TpymaoBOU
JesATeTLHOCTH.

[Tporpamma mo xumuu (yriayON€HHBIM ypOBEHb) MpeAHAa3HAu€Ha IS HCIONb30BAHUS B
0o0pa3oBaTeNbHBIX  OpPTraHU3alUAX, peATU3YIOUUX HOporpamMmbl AU QPEPEeHIINPOBAHHOTO
(yrnyon€nHoro, mnpodUIBHOTO) H3YYEHHS OTIEIBHBIX YUE€OHBIX TMPEAMETOB Ha YPOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHMs.

OO6pazoBarenbHble (YHKIIMU XUMHUU, U3y4aeMOil Ha yriyOJeHHOM YpOBHE, pealn3yIoTCs B
nporecce GOpPMUPOBAHUSA 3HAHUH OCHOB XMMHMUYECKON HAyKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, O0JACTH MPAKTUYECKON IEATEIHPHOCTH YEJIOBEKAa W OJHOTO M3 KOMIIOHEHTOB
MHPOBOW KYJIBTYphl. 3amada y4eOHOro TIpeaAMeTa COCTOUT B (OPMHUPOBAHUU CHCTEMBI
XUMHUYECKHUX 3HAHUN — BaKHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IMOJOKCHHIA,
JTOCTYMHBIX 00OOIIEHNH MHPOBO33PEHUYECKOTO XapaKTepa, sf3blka HAayKd, B MPHUOOIMICHUH K
HAyYHBIM METOJIaM ITO3HAHUS TPY U3yYECHUH BEIIESCTB M XMMHYCCKHUX peakiuii, GopMHUPOBaHUU
U Pa3BUTHH ITO3HABATEIBHBIX YMEHUH M CIIOCOOOB JICATEIHLHOCTH U MX NMPHUMEHEHUU B y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIeIOBATEIBCKOM IeATeIbHOCTH, OCBOCHUHU MPABHUI O€30MacHOTO
oOpallieHus ¢ BEIeCTBAMHU B TTOBCETHEBHOM JKHU3HH.



[lenn w3yueHWs XHUMHUM OTpaXarOT HAINPABICHHOCTb OOY4YEHUS Ha pa3BUTUE U
CaMOpPa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIUIEKTA U 00N KyIbTYypHI.

N3ydyeHne XMMHUM HaIlpaBJIEHO HAa JOCTUKEHUE CIAEAYIOLUIUX LIeJei:

(GopMHpOBaHNE HMHTEJIEKTYalbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamM0OOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPUHATUIO PELICHUH, CIOCOOHOW aJanTHpoOBaThCs K
6BICTpO MCHAKOIINMCS YCIIOBHUAM KU3HU,

dbopMUpOBaHHE CUCTEMBl XMMHUYECKUX 3HAHWN KaK KOMIIOHEHTa €CTECTBEHHO-HAYyYHOU
KapTHHbl MUpPA, KaK OCHOBBI JUIsl MOHMMAHUS XUMHYECKOH CTOPOHBI SIBIEHUI OKpYXaroIlero
MHpa, OCBOEHUE S3bIKA HAYKH;

npuoOuieHne o0yJarmuxcs K caMOCTOATEIbHOM MO3HABATEILHON M MCCIIE0BATEIbCKOM
ACATCIIBHOCTH, K HAYYHbBIM MCTOJAaM IIO3HAHUA, (bOpMI/IpOBaHI/Ie MOTHUBAallMM U Pa3BUTUC
CHOCOOHOCTEH K U3Y4YEHUIO XUMUH;

dopmupoBaHue o0meil (QyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHON TIPaMOTHOCTH, B TOM
qucjiie YMGHI/If/'I OO0BICHITH U OLCHUBATL ABJICHHA OKPYXAOLICTO MHUPA, HWCIIOJb3YyA 3HAHUA U
ONbIT, IOJYYEHHbIE IPU M3YYEHUU XHUMHUHU, [PUMEHATh HMX HpPHU pEHIeHUH MpodiieM B
HOBCEHEBHOM KU3HU U TPYI0BOM 1EATEIIbHOCTH;

pa3BuUTHE y OOy4aroIIMXCsl HMHTepeca K HU3YyYEHUI0 XUMHM U cdepam OesTenbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPO(HiIsT U
HAIpPaBJIEHHOCTHU JAJIbHEHIIEr0 00yUEeHMS;

OCO3HaHHE LEHHOCTH XMMHUYECKMX 3HAaHUH B JKM3HM 4YEJIOBEKA, IOBBIIIEHUE YPOBHS
9KOJIOTUYECKOI KyJIbTyphl, HENpUATHE JEHCTBUH, NMPUHOCIIIUX Bpel OKpYXawolell cpene u
3710pOBBIO JIFOCH;

npuoOpeTeHnue O0y4YarOUIMMUCS OIbITa CaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX AJISl Pa3JIMUHBIX BUJOB JESITEIbHOCTH.

Ha yrnyGnénnoe nsydyenue yueGHOro npeamera « XMMHs» OTBOIUTCS 10 85 yacoB B 8 u 9
Kyaccax (2,5 gaca B Henento), Bcero 170 vaca 3a 1Ba roga oOydeHus.



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHauya/bHbIE XMMHYECKHE TOHSTUSA

Xumusi — BaKHasE 00JIACTh €CTECTBO3HAHUSI M MPAKTUYECKOM JCSATEIBHOCTU YEJIOBEKA.
[Ipenmer xumuu. Pomp xuMuuM B KuU3HM uenoBeka. KpaTkue cBeleHuss 00 HCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHMH. XUMHS B cUCTeMe HayK. Tena u BemecrBa. Gusnyeckue u
XMMUYECKHE CBOMCTBA BEILIECTB. ArperaTHble COCTOSIHUA BemiecTB. [loHsATHE O TeOpeTUUECKUX U
AMIIMPUYECKUX METOJax IIO3HAaHUS B €CTECTBEHHBbIX Haykax. lIpeacrtaBieHuss o HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HaOJI0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOIETUPOBaHNE,
BbluMciieHue. [lpencraBneHus o HaydyHOM IO3HAHMM HAa TEOPETUYECKOM YPOBHE: HAy4dHbIE
¢axThl, mpobiieMa, TUIOTE3a, TEOPHS, 3aKOH.

A3p1k xumun. VICTOYHUKY XUMHYECKOW HH(pOpMAaIHH.

[TonsTe o meromax paboOThl ¢ XUMHUYECKUMHU BemlecTBamMu. OO0OpyIoBaHHE MIKOJIHHOU
xummu4decko naboparopuu. I[IpaBusa 6e3omacHOro odpaiieHus ¢ BeEecTBaMU U 1aO0OpaTOPHBIM
000pyI0BaHUEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbie CMecH: BO3IYyX, MPHUPOIHBIN Tra3, HEQTh,
MPUPOJHBIE BOJbI, TOPHBIE MOPOALl U MHUHEpabl. [IOHATHE O TOMOI€HHBIX M T'€TEPOre€HHBIX
cmecsx. CriocoOsI pa3aenenus cmeceil. O4rcTKa BEIecTs.

BemectBa u xuMuueckue peakuuu. ATOMBI U MOJICKYJbl. XHUMHYECKHE JIJIEMEHTBHI.
CuMBOJIBI XUMHYECKUX 3JeMEHTOB. [IpocThie U clokHble BemiecTBa. MeTauibl 1 HEMETAJLIbL.
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOSHHUSL.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OmpenencHue BaJCHTHOCTH DJJIEMEHTOB IO  (opmyiam
OWMHApHBIX COEAMHEHUN W cocTaBiieHHe (GOopMyn OWMHAPHBIX COEAMHEHUW 10 BAJIEHTHOCTHU
anemeHToB. OTHOCHUTENbHAs aToMHasi Macca. OTHOCHTENIbHAsT MOJIKYJIsipHasi Macca. MaccoBast
JIOJIsSi XUMHYECKOT0 dJIeMEeHTa B coeJuHeHn:. Haxoxaenue npocreiiiieil opMyIibl BeliecTa mno
MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmocCBA3b KOJIMYECTBA, MAacChl U
yuciaa CTPYKTYPHBIX €IMHHI] BemiecTBa. PacdeTsl mo ¢opMmynaM XUMHUYECKHX COCTUHEHUM.
MonspHasg Macca cmecH BellecTB. MosibHasg J0JIs1 XMUMHUYECKOTO 3JIEMEHTAa B COECIAUHEHUM.
Haxoxnenue mpocreiimieii GopMyIibl BelecTBa O MOJIBHBIM JIOJISIM JIEMEHTOB.

Du3nyecKue M XMMHUYECKUE SIBIICHUS. XUMHUYECKas PEeakius M €€ MPU3HAKHU. Y CIOBUS
MPOTEKAHUS XUMUYECKUX PEaKIMi. 3aKOH COXPAHEHHS MACChl BEIIECTB. ATOMHO-MOJICKYJISpHast
teopus. JKuszHp u gpedarensHocTh M.B. JlomonocoBa. Xumuueckue ypaBHEHHsS. TuIbl
XUMHYECKHX peakuuid (COemuHEHUs, pa3lokKeHHs, 3aMelleHus, oOmeHa). PacueTsl 1o
XAMHYECKUM YPaBHEHUSIM.

DKCNEPUMEHTATIBHOE U3YYCHUE BEIIECTB U ABJICHUNA. 3HAKOMCTBO C XUMUYECKOU MOCYI0M,
C TmpaBwiamMu paboTel B Jaboparopud U TpHEeMaMH OOpalieHuss ¢ JabopaTOpHBIM
obopynoBanueM. M3ydyenwe u omnucanue (HU3MUECKUX CBONCTB 00pa3lloOB HEOPTaHHMUYECKUX
BEIIIECTB — METAJUIOB U HeMeTaIIoB. HaGmoaenune ¢pusndeckux (1iaBieHne BOCKa, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUTIEHWE W KOHJICHCAIIUS BOJIbI) M XUMHUYECKUX (TOPEHUE CBEYH,
MPOKATMBaHUE METHOW TMPOBOJIOKH, B3aUMOJICHCTBUE COJABI MM MeJa C COJISTHOH KHUCIIOTOMN)
apreHuil. O3HakomiieHHe ¢ oOpaslaMu BellecTB KoinudecTBoM | wmoib. HaOmrogenwe u
OTMCaHue MMPU3HAKOB MPOTEKAHUS XUMHYECKUX PEAKIUi (pa3ioKeHHe caxapa, B3auMOJICHCTBIE



CEpPHOM KHCIOTHI C XJIOPUAOM Oapus, MOJydeHHEe W pasiokeHue ruapokcuna menu (I1) mpm
HarpeBaHUH, B3aUMOJEWCTBUE >ene3a ¢ pactBopoM comu meau (II). Mzyuenume cmocoboB
paszieneHuss cMmecedl (C TMOMOLIbI0 MarHurta, (UIBTPOBAHUE, BBIMAPUBAHUE, TUCTUIUIAIUS,
xpomaTorpadusi), MpoBeleHue OUYUCTKU MOBapeHHOU conu. HaGmroneHrue U onucaHue OIbITOB,
WUTIOCTPUPYIOIIMX 3aKOH COXPAHEHHUS MACCHI.

BazkHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOrajapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpeneneHUE OTHOCUTEIbHON
MOJICKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO H3BECTHOW OTHOCUTENBHON IIJIOTHOCTH.
OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIUSX.

Kucnopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHue kuciopoja B IpUPOJE,
dbuznyeckue U XMMHUYECKUEe CBOICTBA (peakluy ropeHus U okucienus). [lporeccol okucienus B
xuBoil mpupoge. Oxcunsl. Ilpumenenue kuciopona. CrocoObl HOMyYeHHUS KHUCIOpPOJa B
naboparopur M mpombiieHHocTU. [loHsTHe o kartanmuzarope. KpyroBopor kuciopona B
npupoze. O30H — ajutoTporHas MoAuQuKanus Kuciaopoaa. O30HOBBIN CIO, €ro 3HAYCHHUE IS
JKUBBIX OpraHu3MoB. Pa3pyiiienue 030HOBOTO CIos.

TemoBoit >((ekT XuMHYECKOW peakIHH, TEPMOXMMHYECKHE YypaBHEHUS, 53K30- H
sHAOTEpMUYECKUE peakuuu. TomnuBo. Mcnonp3oBaHue yrisi U MeTaHa B KayecTBE TOILUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBOM 3¢ dekre.

Bomopon — »smemeHT u mpocToe BemecTBO. HaxokaeHwe Bojgopona B IMPHUPOJE,
dbuznyecKkue U XMMUYECKUE CBOICTBaA, MPUMEHEHHUE, CocoOb! nonydeHus. [lonarue o kucnoTax
u cojsx. Mcnonp3oBaHue BOJIOpO/Aa B KAUECTBE TOILIMBA.

Bopna. ®usnueckue cBoiictBa BoAbl. Bona xak pactsopureins. PactBopsl. HaceleHHsie u
HEHACBIIIICHHbIE pacTBOpbl. PacTBopuMocTh BemecTB B Bojae. DakToppl, BIMSIOMNIME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrocoObl BBIPaKEHUS KOHIEHTPALUU
pacTBOpPOB: MaccoBasi JIOJIsI PAcTBOPEHHOI'O BEIECTBA, MOJsIpHas KOHIeHTpauus. Pounb
pPacTBOPOB B MPUPOJIE U B )KU3HU YEIIOBEKA.

Xumuyeckue cBoiicTBa BoAabl. [loHsiTue 00 ocHoBaHusx. [loHsTHEe 00 WHIMKaTOpax.
Kpyrosopot Boasl B npupoje. 3arps3HeHrne TpUpoAHbIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX
BOJI.

Knaccudukanust nHeopranmyeckux coenuHeHnid. Oxcuasl. Krnaccudukamuss OKCHIOB:
coneoOpa3ywomue  (OCHOBHBIE,  KHUCJIOTHBbIe, amQOTepHBIE) U  HecolieoOpa3yrolue.
MexnayHapoiHasi HOMEHKJIATypa OKCHAOB. TpHBHaNbHbIE Ha3BaHUsS OKCHUIIOB. Du3nueckue u
XapaKTepHbIE XWMUYECKHE CBOMCTBAa OKCHIOB (B3aMMOJCHCTBHE C BOJOW, C KHUCJIOTaMU U
OCHOBaHUSIMH, C IpYTUMH oKkcugamu). [lomyuenue okcuios.

[loHsiTHE O THMAPOKCHUIIAX — OCHOBAHMUSAX M KHUCIOPOACOJEpKAIIUX KHUCIOTax. Kuciorsl.
Knaccudukanus kucnor. MexayHapoaHass HOMEHKIATypa UM TPUBHAIbHBIE Ha3BaHUS KHUCIOT.
dusnyeckue U XUMHUYECKHE CBOMCTBA KHCIOT (B3aMMOJICUCTBHE C METANIaMH, C OKCHIAMHU
METaJIJIOB, OCHOBaHUSIMH U cosisimu). Pan aktuBHoctu merayuioB H.H. bekerosa. Ilomyuenue
KUCIIOT. KucaoTel B pupojie, NpUMEHEHUE BaXKHEHIITNX KUCIIOT.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHasi HOMEHKJIATypa OCHOBaHUMW. TpuBHalIbHbIE Ha3BaHUs OCHOBaHUWU. lllemoun, nx
CBOIicTBa (B3aMMOJEHCTBHE C KHCIOTHBIMH OKCHJAMH, KHUCIOTaMH W COJSIMH) U CIOCOOBI
nonydeHusi. HepacTBopuMmble OCHOBaHHMS, MX CBOMCTBa (B3aMMOJEWUCTBHE C KHCIOTaMHU) U
cnocoObl nosyueHus. AmdorepHocts. [loHsTHe 00 amMdoTepHBIX TMAPOKCUAAX (Ha mpumepe



THJIPOKCUIOB IIMHKA M aJIOMHHHA): XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C KHUCIOTaMH U
1IeJI04aMu) U MOJTy4YeHHUE.

Conu (cpenHue, KUCIbIE, OCHOBHBIE, J1BOMHBIE). MexnyHapoaHas HOMEHKJIATypa COJIEH.
TpuBuanpHble Ha3BaHMs coned. PU3NYECKUE U XapAKTEPHBIE XUMUYECKUE CBOMCTBA Ha IIPUMEPE
cpennux cosneit. [Tonyyenue cosei.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUUECKHUX COCAUHEHUM.

OKCIEpUMEHTAJIbHOE U3yUYEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPECIICHUE COAEPKAaHUA KACIOPOJa B BO3/1yX€E;

HOJIy4eHue, coOupaHue, pacro3HaBaHUe U U3yUeHHUE CBOMCTB KHCIOPO/a;

HAOJII0/IEHUE B3aMMOJCICTBHS BELIECTB C KUCIOPOJIOM U YCIOBUI BO3HUKHOBEHHUS U
IIPEKPALLEHUS TOPEHUS;

O3HAKOMJIEHHE ¢ 00Opa3ljaMy OKCHJIOB U ONUCAHHUE UX CBOWCTB;

HOJIy4eHue, coOupanue, paclo3HaBaHUe U U3y4eHUE CBOMCTB BOAOPOAa (TOpeHHe);

B3auMojIeiicTBUE Bogopoa ¢ okcuaom meau (II);

UCCIIeIOBaHHE 0COOEHHOCTEH PacTBOPEHHS BELIECTB C Pa3IMYHON PAaCTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIIEHHON MacCOBOM [10JIEN paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMPEIECIICHHON MOJSPHON KOHLIEHTpAalMEed pacTBOPEHHOIO
BEIIECTBA;

B3aMMO/ICICTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIUEM);

OIIpEEIIEHUE PACTBOPOB KUCJIOT U IIEJI0YEH C TOMOLIBIO HHAUKATOPOB;

ucciieloBaHre 00pa3l0B HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

u3ydyeHue B3aumojeiicTBus okcuna meau (II) ¢ pacTBopom cepHOl KUCIOTHI, KUCIOT C
METaJUIAMH, PEaKIINi HEUTpaAIU3alui;

[IOJIyUEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajla JPYTMM U3
pacTBOpa cony;

B3aMMOJIEICTBHE TMAPOKCHIA IUHKA C pAaCTBOPAMHU KHUCIIOT U ILIEJI0YEil;

pelIeHrne SKCIEePUMEHTAJIbHBIX 3a7ady Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COCIMHEHUI».

IHepuoauyecknii 3axkoH u Ilepumoanyeckass cucrema xumudeckux dinementos JI. M.
MemnpeieeBa

Crpoenue aToMOB. XuMHuecKas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUU.

[lepBble MOMBITKM KJIAcCU(PUKAMKM XUMHUYECKUX 3jeMeHToB. [loHsTHe o rpynmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJOYHBIX U IIETOYHO3EMENbHBIX METalllax, rajoreHax,
MHEPTHBIX (0JIarOPOJHBIX) razax. OJEMEHTbI, KOTOpble O00pa3yloT aM@OTepHblE OKCHABI U
TUIPOKCHU/IBI.

[Tepuognuecknii 3akoH. OtkpeiTue Ilepmonnueckoro 3akoHa. Ilepmonmdeckass cucrema
xumuyeckux sneMeHToB JI. M. MenneneeBa. KopoTkonepuoanas u JUIMHHONEPUOAHAS (DOPMBI
tabmuiel «l[lepuonnueckas cucrtema xumudeckux snemeHToB Jl. M. MenneneeBa». [lepuonst u
rpynnsl (A- u b-rpymnnsr).

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3orombl. PaguoakTMBHOCTB. DJIEKTPOHBI.
DNeKTpoHHAash OpOMTallb. DHEPreTHYeCKUe YPOBHU W IMOIYpPOBHH aToma: s-, P-, Od-opOurtamnu.
ONeKTpOHHbIE KOH(MUTYpalu W 3JIeKTpOHHO-Tpaduueckue (opmynsl aTtoMoB. Duznueckuit
CMBICJ MOPSIIKOBOIO HOMEpa, HOMEepa Mepuoja U Ipymmbl dieMeHTa. CTpoeHue 37IeKTPOHHBIX
o0onouek aroMoB mepBeIXx 20 XuMUYeckux osyeMeHToB Ilepuoanueckoir cucremsr J[. U.
MenzeneeBa: pacnpeleeHUe DJJIEKTPOHOB IO JHEPIeTUYECKUM YpPOBHSAM, NOIYPOBHSAM U
opouTtansam. @usndeckuii cMpica [leproanueckoro 3akoHa.



3aKOHOMEPHOCTH U3MEHEHHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO Ipynmnam u nepuojaM. MzmMeHeHne KUCcIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHYECKUX 3JIEMEHTOB B IMEPUOAAX W Tpynmnax. XapaKTepUCTUKA XUMHUYECKOTO
3J€MEHTa 10 ero nojoxenuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3nauenue [lepuoanueckoro 3akona u Ilepuognueckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . MenneneeB — y4eHbll U IpaKJaHUH.

DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  DJIEMEHTOB. XHMHYECKas CBs3b. Bujbl
XMMUYECKOM CBS3U: KOBAJEHTHAs MOJISIpHAs CBsA3b, KOBAJCHTHAs HENOJSpHAas CBSA3b, MOHHAs
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHON U MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHbIE
dbopmyiiel BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannuaeckne u amopgHbie BemecTBa. THIBI KPUCTALIMYECKUX PEIICTOK: MOHHAS,
aTOMHas1, MOJIEKYJISIpHAs. U UX XapaKTEPUCTUKH.

Crenenp okucienus. OrmnpeneneHue CTENeHEH OKHUCICHUS AaToMOB B OWHApHBIX
coemuHeHUsIX. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporecchl OKuciaeHus U
BoccTaHOBJIeHUs. Okuciurenu u BoccraHoBUTeNW. (CoOCTaBlIeHHE YPaBHEHUM MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl U pacCTaHOBKA B HUX KOA((UIIMEHTOB METOJIOM
3JIEKTPOHHOTO OanaHca.

DKCIEepUMEHTAIbHOE U3yUEHUE BEIIECTB U SBJICHUM:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U HEMETALJIOB,;

MOJICJIMPOBAHUE CTPOEHHUSI MOJIEKYJ MPU MOMOIIM PUCYHKOB, MOJENEH, 3JEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII;

MIPOBE/ICHUE OIBITOB, HILTIOCTPUPYIOMIMX MPUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiy pa3ioKeHUs, COCTUHECHHUS ).

MexnpeaMeTHbie CBSI3H

Peanuzanus MexnpeaMeTHBIX CBA3€H MpPHU MU3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
Yyepe3 UCIOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U MOHSATUH, MIPUHSTHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTecTBeHHO-HAY4YHbIE TOHATHUA: sSBIEHUE (IIPOllecc), HAyYHbIM (akT, rumoresa,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(UKALIUS, TEPUOJUIHOCTD, HAOTIOCHNE, YKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJETb.

®dusnka: SBICHUS TPUPOABI, (PU3NUECKHE SBIEHHUSA, BEIIECTBO, TeN0, (PU3MUECKUE
BEJIMUMHBI, €IUHUIBI HU3MepeHusi, o0BhEM, Macca, arperatHble COCTOSIHHE BEIECTBA, aToM,
ANEKTPOH, NPOTOH, HEWUTPOH, HOH, MOJEKYJla, CTPOCHHE Ta30B, >XHUJAKOCTEM U TBEpPABIX
(KpUCTAIUTMYECKUX ) TEJI, AIEKTPUUECCKUI 3apsi/l, KOJIMUYECTBO TEIJIOTHI.

buonorus: Ouocdepa, porocuHTE3, MPOIIECCH 0OMEHA BEIIECTB.

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

Texnomorusi:  TexHochepa, TPOUZBOACTBO, XUMUUYECKHE  TEXHOJIOTHH,  CBIPbE,
KOHCTPYKITMOHHBIE MaTepHaIbI.

9 KJIACC

Be]_[[eCTBO U XUMHYCCKad peaKIus

[ToBTopenue u yriyOneHHe 3HaHUM OCHOBHBIX pa3zenoB Kypca 8 kiacca. CtpoeHue
atoMoB. CBOICTBa aTOMOB XMMHYECKHX JJIEMEHTOB, MX KOJMYECTBEHHbIE M KayeCTBEHHbIE
XapaKTEPUCTUKH (paguyc, ANEKTPOOTPULATENBHOCT, SHEprus MOHM3ALINHN).



[TocnenoBaTenbHOCTh 3aMONHEHUS OJEKTPOHHBIX OpOHUTalell aTOMOB MalbIX MEpUOJIOB.
OcCOOeHHOCTH ~ 3allOJIHEHHsI  DJICKTPOHHBIX  opOuTaneid  aroMoB  OOJNBIIMX  TEPHOJIOB.
Ilepnonnueckas cucreMa XUMHUYECKUX JIEMEHTOB B CBETE IIPEJICTABICHUM O CTPOCHUHU aTOMA.
CreneHb OKHCIIEHUS U BaJEHTHOCTb. lIpencraBienne o nepuoanveckoil 3aBUCUMOCTH CBOMCTB
XUMHYECKHX  DJIEMEHTOB  (3JIEKTPOOTPUILIATENBHOCTh,  OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOIICTBA OKCHUJOB U THAPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemecTBa B TBEpAOM, KHUJIKOM U Ta3000pa3HOM COCTOSIHMH. Buipl
XUMHUYECKON CBSI3U: MOHHAs, KOBaJEHTHAasl (HEMoJsipHas, MOJsipHasi); OOMEHHBI U JIOHOPHO-
AKLENITOPHBIM MeXaHU3M 00pa30BaHUS KOBAJICHTHON CBSI3H.

MexMOoNeKyJIIpHbIe B3aUMOJICUCTBHS (BOJOpPOJHAsl CBsA3b, Cuiibl Bau-nep-Baanbca).
THUIbl KPUCTAIUIMYECKUX PELIETOK — AaTOMHAas, WOHHAs, METAJUIMYECKas, MOJIEKYJIApHas — H
OCOOCHHOCTH HX CTPOEHHS. 3aBUCHMOCTb CBOMCTB BeEIIECTBa OT THIA KPUCTAIMYECKOMN
PELIETKN U BUJIa XUMUYECKOM CBSI3H.

OcCHOBHBIE 3aKOHOMEPHOCTH TPOTEKaHUS XUMHUYECKHX peakuuil. Krnaccupukanms
XUMHUUYECKMX PEAKIUM 10 pa3nyHbIM IpHU3HaKaM (10 4YMCIy U COCTaBY Yy4YacTBYIOIIMX B
pEaKIuu BEIIECTB, MO TEMJI0BOMY 3(PQeKTy, Mo U3MEHEHUIO CTENeHEeW OKUCICHUSI XUMUYECKUX
9JIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHIO KaTaliu3aTopa, IO arperaTHoMy COCTOSHUIO
pearupyromux BeIecTB).

DNeMEHTbl XMMUYECKON TEPMOAMHAMMKHU. DHEpreTuka XMMUUeCKUX peakuuil. TermoBoi
3¢ ekt xumuueckod peakuuu. DK30- U DHIOTEPMHUYECKHE PEaKIMH, TEPMOXHUMHUYECKUE
ypaBHeHus1. 3aKoH I'ecca u ero cineacTBus. Beruucienus no TepMOXUMHYECKUM YPABHEHUSIM.

[TonsiTue O CKOPOCTM XHMMHYECKOW peakuuu. 3akoH JAeicTByrommx macc. DaxkTopsl,
BIIMSIOLIME HAa CKOPOCTb XMMHUYECKOW peakiuu. DHeprus akruBauuu. lloHsrtue o karamuse.
®depmenTsl. UHTHOUTOPHI.

[TonsitTue 00 0OpaTUMBIX U HEOOPAaTUMBIX XUMHYECKHX peakuusax. llonsarue o
XUMHUYECKOM paBHoBecuM, npuHmun Jlelllatense. VYcioBus cmenieHuss XUMHYECKOIO
paBHOBecHs. PaKTOPBI, BIMSIOIIME HA COCTOSSHUE XUMUUYECKOro paBHOBecus. [IporaosupoBanue
BO3MO>XHOCTH TIPOTEKAHHUS XMMHYECKHUX IPEBPAIEHUN B PaA3JIUYHBIX YCIOBHSIX Ha OCHOBE
IpeCcTaBIeHUH 00 U3YyUEHHBIX 3JIEMEHTaX XUMUYECKON KUHETUKU M TEPMOAMHAMUKHY.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBAa XMMHUYECKHX JIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU OKUCJIEHUs. BaKHbIE OKUCIUTENHN U
BocctaHoBuTenu. Ilepmanranar kamus  (xapakrepuctuka). CocTaBieHHEe  ypaBHEHUH
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C HCIOJB30BAHMEM METOJA DJIEKTPOHHOTO
OanaHca.

ONeKTpoIUTHYECKas JAHucCOoIMalus. XUMUYECKHE peaklUuu B pacTBopax. Teopus
AIIEKTPOIMTUYECKOM uccormanuu. PactBopenue kak pu3nko-xumuueckuil npouecc. [lonsrue o
rupaTax M KpUCTAJUIOTHApaTax. OJIEKTPOJUTBI M HEAJIEKTPOJUThHl. KaTHOHBI, aHMOHBI.
MexaHn3M IUCCOMAlMU BEIECTB C PA3IMYHBIM BHJIOM XUMUYECKOH cBsi3u. CUIIbHBIE U cl1abble
AneKTpoauThl. CTEneHp AUCCONMAIuU, KOHCTaHTa Aucconnanuy. MIoHHOe mpon3BeeHUe BOMBI.
Bonoponnsiii nokaszarens. MTHAMKATOPBL. DIEKTPOIUTHYECKAs JUCCOLMALIUS KMCIOT, OCHOBAHUN
U COJIEH.

Peakiun woHHOro oOMeHa. VYCIIOBUS TMPOTEKAaHWsI pEaKIuii HOHHOTO OOMeHa.
MonekynspHble, MOJIHbIE M COKpAllleHHble MOHHBIE ypaBHEeHUs peakuui. CBOHCTBa KHCIOT,
OCHOBaHMH U coJiell B CBeT€ MpPEACTaBICHUH OO0 HIIEKTPOIUTUYECKON JAMCCOLMAIUH.
KauecTBeHHBIE peaKII1 Ha UOHBI.



I'maponus coneil. MloHHBIE ypaBHEHHMSI THAPOJM3a COJIEH. XapakTep Cpeabl B BOJIHBIX
pacTBOpax COJICH.

OKCHEpUMEHTAIIbHOE HM3YYEHUE BELIECTB M SBJICHUN: O3HAKOMJIEHHE C MOJACISAMU
KPUCTAJIMYECKUX PEHIETOK HEOPTaHWYECKUX BELIECTB — METAUIOB M HeMeTalyioB (Tpaduta u
ajmasa), CJIOXKHBIX BEIIECTB (XJIOpHUIa HATPHs);

MCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peaKluy OT BO3AEHCTBUS Pa3IUUHbIX
(baxTopoB;

OTIBITHI, WILTIOCTPUPYIOIINE 00PAaTUMOCTh XUMUYECKUX PEaKIuil;

UCCJIEIOBAHUE AJIEKTPONPOBOJHOCTH PAcTBOPOB, IIpoliecca JAUCCOLMALMM  KHCIOT,
IIEI0YCH B COJICH;

IIPOBEJCHUE OINBITOB, WUIIOCTPUPYIOIIMX MPU3HAKK IPOTEKAHUSI PEAKLUI HOHHOIO
obmeHa (0Opa3oBaHuUE O0cajiKa, BhIJICJICHUE Ta3a, 00pa30BaHKE BOJIbI);

IPUMEHEHNE HHANKATOPOB (JJaKkMyca, METHIIOpaHka U ¢peHodTanienHa) Ais onpeaesieHus
XapakTepa Cpelibl B pacTBOpax KUCJIOT, OCHOBAaHUH U COJIEH;

IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakiuu pa3ioKeHus, COSTUHEHS);

pacrno3HaBaHHe HEOPTaHMYECKHUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIUil HA NOHBL;

pelIeHHEe 3KCHEPUMEHTAIbHBIX 3a7ad Mo TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuny, «'uaponus conei», « IAEKTPOIUTUUECKAS JUCCOLUALIUY.

HemeTa/uibl 4 MX cOeJUHEHUS

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

OOmass xapakTepucThuka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOreHOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
BOJIOH, mienoyamu). XisopoBopopord. CossiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiI0puabl
Y X HaxoxJaeHue B npupoje. [lonsaTue o kucaopoaconepkanmx KMCI0Tax Xjaopa U UX COJSIX.

VVIA-rpynmnel. OcoO€HHOCTH CTPOEHHS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHCIEHUS.
Crpoenue u (usnueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPOIHBIE
MOIUGUKAIMM  KUCIOpOoAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMETAJUIaMM, METaJUlaM{, KOHLEHTPUPOBAHHBIMH a30THOM M CEPHOM  KHUCIIOTaMH).
CepoBogopona, crpoeHue, (GU3HMUECKHE W  XUMHUYECKHE CBOWCTBA  (KUCJIOTHBIE U
BOCCTAaHOBUTENbHbIE CBOMCTBA). OKCUABI cepbl KaK MNPEIACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnucras kuciota u ee conu. CepHast KUCIIOTa, (PU3MUECKUE U XMMHYECKHe CBOWCTBA (001mue
KaK IMpeJCTaBUTENs Kjacca KUCIOT U crenuduueckue). Coau cepHOil KUCIOTh. XUMUYECKHE
peakiuu, JeXalle B OCHOBE MPOMBIIUIEHHOTO Ccroco0a MOJyYeHUsI CEpHOMl KHUCIOTHI.
[IpencraBieHuss 0 XUMUYECKOM MPOU3BOJICTBE U CBSI3aHHBIX ¢ HUM mpodeccusix. [Ipumenenue
CepHOW KUCIOTH U cylbdarToB. KauecTBeHHbIE peakluuu Ha CyabQUT-, CylIbPUI- U Cyabdat-
aHuoHbl. HaxoxneHwe cepbl M €€ COEIMHEHUH B MNpupoje. XHMUYECKOE 3arpsi3HEHUE
OKpY’Karollel cpesibl COETUHEHUSIMU Cephl (KUCIOTHBIE T0K/I1, 3arpsI3HEHHE BO3/1yXa), CIIOCOObI
€ro NpeaoTBPaIICHHUS.

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



A30T, pacmpocTpaHeHHEe B TNpuUpoAe, (QU3MYECKUE U XUMHYECKHE CBOMCTBA
(B3auMOJeHCTBHE C METallJIaMHU, BOJIOPOJOM, KHCIOpojoM). KpyroBopor a3zora B mpupoje.
AMMHaK, ero (pu3nuecKue ¥ XMMHUECKUE CBOWCTBA (OKHCIIEHUE, OCHOBHBIE CBOMCTBA BOJHOTO
pacTtBopa), IpUMEHEHUE U TOoJlyueHHuEe B JabOoparopuu U MPOMBIIUIEHHOCTU. MOH amMMmoHus,
JOHOPHO-aKIENTOPHBIM MexaHu3M ero oOpasoBanus. Coiau aMMOHUS, MX (u3MUecKue u
XUMHUYECKHE CBOMCTBA (pa3jio)KEHHWE U B3aUMOJEMCTBHE CO IIEJI0YaMH), NPUMEHEHHUE.
KauectBennas peaxius Ha nonsl ammonust. Oxcunst azota (I, 11, I, IV, V). Azotucras kucnora.
A30THasi KHCIIOTa, €€ TMOoiydyeHue, (usmueckne M XHUMHUYECKHME CBOiicTBa (00mIMe Kak
MpeJICTaBUTENd Kiacca KHUCIOT M crneuuduueckue), mpuMeHeHue. XHUMHUYECKHe peakiuu,
JeKallue B OCHOBE IMOJIyYSHHsI a30THOM KHUCIIOTHI B MPOMBIIUICHHOCTH. HUTpaThl U HUTPHUTHI.
KadyecTBeHHBIE peakMM Ha HUTpPAT- W HUTPUT-aHHOHBL. XHMMHUYECKOE 3arps3HEHHE
OKpYKarollel cpeiibl COEAMHEHUSAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsI3HEHHE BO3yXa, OYBBI U
BOJIOEMOB).

®ochop, ammorpomubie Momudukanuu ¢docdopa (Oenmprii W KpacHbId  docdop),
du3nUeckue M XHUMHUYECKHE CBOMCTBAa (B3aMMOJACKHCTBHME C METAJJIaMH, KHCJIOPOJIOM,
rajJioreHaMu, KOHIEHTPUPOBAHHBIMU a30THOM U cepHOoil kuciaoramu). Okcuasl Gochopa (111, V),
docdopnas kucnora, GpuznYeCKUe U XUMUUYECKHUE CBOICTBA, nmonyyeHue. KauecTBeHHas peakius
Ha pochar-uonsl. [Ipeacrapnenus o ramorenuaax gpocdopa (111, V).

[TonsTHE O MUHEPATBHBIX YIOOpEeHUsAX. A30THBIE, (POCPOpHBIE, KOMIUIEKCHBIEC YI00OpEHUSI.
XUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH Cpe/ibl COeIMHEHUsIMU a30Ta U docdopa.

OO6mas xapaktepuctuka 3yeMeHTOB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUSL.

VYraepon, amorponHsie Moandukanuu (rpaduT, anmas, pymiepen, rpadeH, HAHOTPYOKH),
dbusznyeckue W XUMHUYECKHE CBOWMCTBAa MPOCTHIX BEIIECTB (B3aMMOJCICTBHE C MeETallJIaMH,
HEMeTallJIaMH, KOHIICHTPUPOBAHHBIMH a30THOU M cepHOM kucioTam). [lonstue 06 agcopOuuu.
Kpyrosoport yriepoaa B npupoae. Okcupl yriaepoja, uX GU3ndeckue U XMMHUECKHe CBONCTBA,
JeIICTBHE Ha JKUBbIE OpPraHM3MBbl, MOJIYYEHHE M MPUMEHEHHE. ODKOJIOTHYECKHE MPOOIeMbl
aTMocdepsl, cBsi3aHHble ¢ okcugoM yriepoaa (IV). VYrombHas kuciora M ee conu, HMX
¢usnueckue W XMMUYECKME CBOMCTBA, TOJydeHWe U  npuMmeHeHue. KapOoHaThl,
rupokapOoHathl, ux cBoiicTBa. KauecTBeHHas peakuus Ha KapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBbITY, MEUIIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO03sIICTBE.

[TepBoHayasbHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHMSX yriepoja:
yIJI€BOAOPOABI (MeTaH, 3TaH, STWJIEH, aleTUJIeH), ATAHOJ, IJIMLEPUH, YKCYCHas KHCIOTa.
[TpupoaHble HMCTOYHHWKH YTIEBOAOPOAOB (Yroyib, TPUPOAHBIA Ta3, He(Th), NMPOAYKTHI HX
nepepadOTKH, WX pOib B OBITY M NPOMBINUICHHOCTH. [lOHSITHE O OWMOIOTHYECKH BasKHBIX
OpPraHMYECKHUX BEIIECTBaX — JKUPaxX, OeJIKax, YIriaeBoJaX — M HMX POJIM B JKM3HM YellOBEKa.
EnnHCTBO OpraHn4ecKkux U HEOPraHMYECKUX COEAMHEHHH.

Kpemunii, ero ¢usmyeckne U XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C METaJlJIaMH,
KHCJIOPOJIOM, YTIIEPOJIOM, rajloreHaMHt), OJIydeHre U MpuMeHeHune. Poib KpeMHus B pupoje u
texHuke. Okenp kpemuus (IV), kpemHHeBas KUCIOTa, CUIMKATHL: (pU3MYECKHEe M XMMUYECKHE
CBOWCTBA, MOJyYeHHUE U MPUMEHEHHE B OBITY U NMPOMBIIUIEHHOCTH. BaxkHeliie cTpouTenbHble
MaTepuaibl: KepamMHKa, CTEKJIO, IIEeMEHT, OeToH, xkene300eToH. I[IpoGnembl OGe3omacHOro
MCIIOJIb30BaHUs CTPOUTENbHBIX MaTEpUAIOB B TOBCEITHEBHOM JKHU3HH.

Bop. Ocobennoctu crpoenust aroma. OOmme mnpencTaBieHUss O (QUIUUYECKUX U
XUMHUYECKHX CBOWCTBaX. bopHas kuciora.

DKCrepuMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUIA:



03HAKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHUIOB (TaJIOTCHHUIOB);

IPOBE/ICHUE OIBITOB, OTPAXKAIOUINX (PU3UUYECKHE U XMMHUYECKHE CBOICTBA raJlor€HOB U UX
COCIUHCHMUI,

M3Yy4YEHUE CBOMCTB COJIIHOW KUCIIOTHI;

IIPOBEJICHNE KaYeCTBEHHBIX PeaKIMii Ha XJIOpUA-, OPOMU- U HOIUA-UOHBI U HAOJIIOCHHE
IPU3HAKOB X IPOTEKAHUS;

O3HaKOMJIEHHE ¢ 00pa3IiaMu cepbl ¥ €€ PUPOAHBIX COSAMHEHUI;

Ha0JI0/IeHue Mpoliecca OOyTIUBaHUs caxapa Mo IeHCTBUEM KOHIICHTPUPOBAHHOM CepHOI
KHCJIOTBI;

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI,

NpOBEICHUE KAayeCTBEHHBIX peaKkuuil Ha CylnbQua-, CyIbQuUT- U CcyabhaT-uoOHBl U
HaOJI0/IEHUE MPU3HAKOB UX NMPOTEKAHMUS,

O3HAaKOMJICHHE C (U3MYECKUMHU CBOHCTBaMH a30Ta, (ochopa U UX COCAUHEHMHIA,
o0pa3maMu a30THBIX U (HocHOPHBIX yIOOpEHHMIA;

N0JIyueHue, coOMpaHue, paclio3HaBaHUE U 3YYEHHE CBOICTB aMMMaKa, U3y4eHHE CBOMCTB
coJIeli aMMOHUS;

MPOBEJICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U (hochaT-uoHBI
Y U3y4EHUE MPU3HAKOB UX MPOTEKaAHUS;

M3y4YEHUE B3aUMMOJEHUCTBUSA KOHLEHTPUPOBAHHOW A30THOM KHUCIOTBI C MENbIO, CBOMCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJIEJISIMH KPUCTAIUIMYECKHUX PEIIeTOK anMmasa, rpadura u dynnepeHa, ¢
IPOIIECCOM aJCOPOLMK PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H yCTPOHCTBOM
IIPOTUBOTa3a;

noJlyueHue, coonpanue, pacrio3HaBaHHe U U3YUYEHHUE CBOIMCTB YITIEKHCIIOTO ra3a;

MpOBEJCHNE KAYeCTBEHHBIX peakiui Ha KapOOHAT- M CUJIMKAT-UOHBI M H3Yy4YCHHE
MPU3HAKOB MX IPOTEKAHUS;

M3Yy4€HUE B3aUMHBIX [TPEBPALIEHUI KapOOHATOB U T'MPOKapOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3laMM TNPUPOAHBIX KapOOHATOB M CHIJIMKATOB, C MNPOIYKIHEH
CHWJIMKaTHON IIPOMBIIIIEHHOCTH;

pelIeHHEe DSKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BaxHelme HeEMeTauIbl W UX
COETUHEHUS.

Metanbl M X COeIMHECHHUS

O6ume cBoiicTBa MeTamuioB. OO0Ias XapaKTEPUCTUKA XUMUYECKHX 3JIEMEHTOB — METAJUIOB
Ha OCHOBAaHMM HX MoJjiokeHus B Ilepuonnueckoi cucreme Xumuyeckux siemeHToB J[. U.
MengeneeBa u ctpoeHus aromoB. Metamisl A- u b-rpynmn. CTpoeHue MpoCThIX BEIIECTB —
MeTaJuI0B. MeTajuinyeckasi CBsI3b U METAaUINYecKas KpUCTAJUINYecKas peleTka (MIpUMHUTHBHAS
KyOndeckas, OOBEMHO-IIEHTpUpPOBAaHHAs KyOWdeckas, TIpaHEIeHTPUpPOBaHHAs KyOudeckas,
reKcaroHajbHasl IUIOTHOYIAKOBaHHAs). 3aBUCHUMOCTh (PU3MYECKHX CBOICTB METAJJIOB OT
CTPOCHHUSI KPUCTAIIOB. DJIEKTPOXUMHUYCCKUN Pl HAPsHDKEHUH MeTauioB. OO0Iue XUMUIECKHe
cBoiictBa MetayuioB. OOmmMe crnocoObl MOIYYEHUS METAJUIOB, METAJUIyprus. OJIEKTPOJIu3
pacIiIaBOB M pacTBOPOB COJIEH Kak OAMH M3 CIIOCOOOB MoiyueHUs MerauioB. lloHsTHE O
KOpPpO3UU METaJIOB, OCHOBHBIE CIOCOOBI 3aIlUThl UX OT Koppo3uu. CruiaBbl (CTanb, YyT'yH,
JIOpaTIOMUHAK, OpoH3a). [I[puMeHeHre METaNIJIOB U CTUTABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenouynsle MeTauIbl: OJ0KEHUE B [lepnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB .
U. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHUE B MpHUpojae. PU3NYeCKHe U XUMUYECKUE



CBOICTBa (Ha MpuUMepe HATpUsl U Kajus), noisydyeHue. OKCUIbI U THAPOKCUABI HATPHUS U Kallus.
[TpyMeHeHre METOUHBIX METAJUIOB U UX COEIMHEHUN. bruonornyeckas poyib HaTpUs U Kajusl.

[[{erouHO3eMeENbHBIE METAJUIBI MarHuid M KajapLui: moJjokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B
npupoje. Pru3nueckue U XMMUYECKHUE CBOMCTBA MArHUs W Kanblus. BaxkHelmme coeanHeHUs
KaJIplusi M MarHus (OKCUJ, TMJIPOKCHJ, COJM), CBOWCTBA, MpuUMeHeHue. XKecTKoCTb BOJBl U
crocoObl ee ycTpaneHus. KpyroBopor kajabus B IpUpO/JE.

Amomunuii: nonoxenue B Ilepuonnueckoir cucreme xumuueckux saemeHtoB /I, U.
MenpaeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOIICTBAa OKCHIA U THAPOKCHIA AMOMUHUS. [IpuMenenne anmoMuHus
U €r0 CILIABOB.

Memannwt b-2pynn

OO0mas xapakTepUCTUKA MeETaUIOB b-rpymnm (MOOOYHBIX MOATPYIII): TOJIOKEHHUE B
[Tepuoanueckoii cucreme xumudeckux 3iaemeHToB Jl. M. MenaeneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB. SIBI€HME «IIpoBaia» 3JEKTPOHA Ha NPUMEpPE CTPOEHUS aTOMOB XpOMa, MeJu, cepedpa.
Banentnsle cocTtosiHus aromMoB d-3JIEMEHTOB, CTENEHU OKHCICHHS aTOMOB B COEIMHEHHSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THIPOKCHUIOB META/NIOB OT 3HAYEHUS
CTEIIEHH OKHCIEHHUS JJIEMEHTa B COEAMHEHMHM (HAa I[pUMEpe COEIMHEHUN Xpoma).
[TepBoHavanbHbIE IPEACTABIECHUS O KOMIUIEKCHBIX CO€AMHEHHUSX.

Menb u cepeOpo: cTpoeHrue aTOMOB, CTETIeHU OKucieHus. O01Iue KpaTKue NpeCcTaBlIeHus
0 (U3NYECKUX U XUMHUYECKHX CBOMCTBaX MPOCTHIX BELIECTB (B3aUMOJEWUCTBUE C KHCIOTAMU-
OKHCITUTENSIMH), 00 MX OKCHJaX, THAPOKCUAAX U COJAX, X npuMeHenuu. [IpencraBnenus ob
aMMHaYHBIX KOMILJIEKcax cepeOpa u menu. KadecTBeHHBIE peakIMy HAa KaTHOHBI Meaw (2+) u
cepedpa.

[{unk: cTpoeHHE aToMa, CTENeHb OKHUCICHUA. XapaKTepUCTUKa (PU3UYECKUX U
XUMHYECKMX CBOWCTB, TNpUMEHEHHE, aM(OTepHble CBOHCTBA OKCHJIA M THAPOKCHJA.
KauecTBeHHbIE peakIK Ha KaTHOHBI ITUHKA.

Keneszo: crpoenne aroma, creneHu okuciaeHus. Haxoxnenue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBAa JKeJe3a, HpUMEHEeHHe. buonormdeckas poap xene3a. Oxcuppl,
ruapokcuabl U conmu okeneza (II) m xemeza (II), mx cocraB, cBoiicTBa M MOJIyYEHHUE.
KauecTBeHHble peakiuy Ha KaTHOHBI keie3a (2+) m xene3a (3+). UyryH u cranb — CIUIaBbl
xene3a. [IpouM3BOACTBO UyryHa U CTalM. OKOJOTMYECKHE MpOoOJeMbl, CBS3aHHbBIE C
METAJITyprUueCKUMHU IPOU3BOJCTBAMH.

OKCHepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMHi METaJJIOB U CIIJIaBOB, UX (PU3NYECKUMU CBOICTBAMHU;

MOJIEJIMPOBAaHUE METAJUIMUECKON KPUCTATUINYECKOU PEILIETKH;

U3Y4YEHHE B3aMMOJCHCTBUS METAUIOB C BOJOH, C pacTBOpaMHM COJEH M KHCIOT,
WCCJIEIOBAHUE TMPOIECCOB DJIEKTpoim3a pacTBopoB xmopuaa menu (II) wm wmommma xamus,
KOPpPO3UHU METAJLIOB;

u3ydyeHre OCOOEHHOCTeH B3aMMOJICHCTBHS OKCHUIOB Kaibliisg M HATPUS C BOJOH, HX
THJIPOKCUIOB — ¢ OKcuoM yraepoaa (IV) u kucnoramus;

M3y4eHUE CBOMCTB KapOOHATOB M TUAPOKAPOOHATOB KaJBITUs, KECTKON BOJIBI;

U3Yy4EHHE MPOLIECCOB MOIYYEHUS THAPOKCUIOB XKelle3a, UX XUMUUYECKUX CBOMCTB;

W3Y4YEHHUE NPU3HAKOB MPOTEKaHUS KAYECTBEHHBIX PEAKIMII Ha MOHBI (MarHus, KaJlbLus,
aJFOMUHMS, IIMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/IEeHUE U ONMCaHKHe OKpAIllMBaHUA IJIAMEHU HOHAMM HATpPUsl, Kallusl U KaJIbLINS;



uccienoBanre aMm(OTEPHBIX CBOMCTB THIPOKCHIA aFOMUHUS, Tuapokcuaa xpoma (I11) u
TUAPOKCH/IA LINHKA;

pelleHne 3KCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHeine MeTalibl ¥ UX COEIUHEHUS .

XuMHs 4 OKpYsKaIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW XW3HM 4elOBeKa. BaxHelmmue BeniecTBa U
MaTepuaibl, 00JIacTd MX NPUMEHEHHs. be3onmacHoe HMCHOJIb30BAaHUE BELIECTB M XUMHYECKHX
peakuuii B ObITy. [lepBast moMoIs IpU XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.

HoBele maTepuanel u TexHONOrUM. [[pUHIMIBL «3€71€HOM XUMUN.

OCHOBBI 3KOJIOTUYECKOW TPAaMOTHOCTH. XHMHS M 3J0pPOBbE. 3HAYEHUE H3Yy4aeMbIX
XUMHYECKHX 3JEMEHTOB M HUX COCAMHEHHH ans (PYHKIIMOHUPOBaHHMS OpraHM3Ma YeJOBEKa.
[TonsiTHE 0 310pOBOM 00pa3e KHU3HH.

XUMHYECKOE 3arpsi3HeHUE OKpYKarollel cpesibl. DKOJIOrHuecKre MpooieMbl, CBsI3aHHBIE C
COEIMHEHUSIMU YTJepoAa, a30Ta, cepbl, Tshkenbix MetamwioB. [lonstue o IT/JIK. Ponp xumum B
PELIEHUH SKOJIOTHYECKUX MPOOIIEM.

OKCHepUMEHTAIbHOE W3Y4YEHHME BEUIECTB U SBJICHMH: O3HAKOMJIEHHE C oOpa3uamu
MaTepuaioB (CTEKIIO, CIUIaBbl METAIUIOB, MOJMMEPHBIE MaTepUabl), OMpeeieHne KUCIOTHOCTH
MPUPOIHBIX BOJ, MOJEIMPOBAHHE Mpolecca 0Opa30BaHUS KUCIOTHOTO AOXKAS, U3y4EHHE €ro
BO3/ICIICTBUS HAa MaTe€pHaIbl.

IToBTOpeHue n 0060011IeHHe 3HAHUI OCHOBHBIX pa3Je/ioB KypcoB 8—9 kiaccos

[lepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB B CBETE
MPEACTABICHUI O CTPOEHUsS aTOMa. 3aKOHOMEPHOCTHM B HM3MEHEHHHM CBOMCTB XHWMHUYECKHX
AJIEMEHTOB U UX COEAMHEHUN B IEpUOax U IpyIIax.

CrpoeHne BeniecTsa B TBEPIOM, KHJIKOM M ra3000pa3HOM COCTOSIHHH. BUIBI XUMUYECKOM
CBSI3U. 3aBUCHMOCTb CBOMCTB BEUIECTBA OT THUNA KPUCTAUIMYECKOM pEIIeTKH M BUJA
XUMHUYECKOU CBSI3U.

Knaccudukanus XMMHUECKHX pPEaKIMH M0 pa3iudHbIM Ipu3HakaMm. [IporHosmpoBanue
BO3MOXXHOCTH TPOTEKAHUS XMUMHUYECKHUX TIpPEBpallleHuN B pa3IUYHbIX YCIOBHUSIX Ha OCHOBE
MPEACTABICHUI XUMHUECKOW KUHETUKU U TEPMOJIUHAMUKHU.

XUMHUECKUE peakluu B pacTBopax. [umaponus comeld. Peakuum oxucneHusi-
BOCCTAHOBJICHUSI. DJIEKTPOJIU3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIEH B CBETE MpPEACTABICHUIN 00 AJIEKTPOIUTUUYECKON
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

Mesicnpeomemmuuie cea3u

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU U3YYEHUU XMMHH B 9 Kiacce OCYIIECTBIISETCS
Yyepe3 UCIOIb30BaHNe KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U MOHSATHH, IPUHSTHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mmue ecTecTBEHHO-HAY4YHbIE TOHATHA: sSBIEHUE (IIPOllecc), HAyYHbIM (akT, rumoresa,
Teopusl, 3aKOH, aHAJIU3, CUHTE3, KJacCu(pUKalus, NePUOJNYHOCTb, HAOIIOI€HNE, YKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHS, MaTepUabI.

®du3znka: BEMecTBO, Te0, PU3NYeCKUe BETUYMUHBI, €AMHUIIBI U3MEPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIIOThI, aTOMbI M MOJIEKYJIbl, arperaTHble COCTOSIHUE BEIIECTBA, CTPOEHUE ra3o0B,
KHUJIKOCTEH W TBEPAbIX (KPUCTAJUIMYECKUX) TEJ, KPUCTAJUIMUECKas pelieTKa, 3JIEKTPOH, S]Ipo
aToMa, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, KBAHTHI, PaIHOAKTUBHOCTh, ajbda-, OeTa- u
raMMa-u3Jiy4eHHe, OHJIEKTPUUYECKUU 3apsijl, MPOBOJHUKH, MOIYNPOBOJHUKHU, JUAJIEKTPUKH,
COJIHEYHBIH CIIEKTp, pa3Jio’KeHHe OesIoro cBeTa B CIEKTP.



buonorus: skxocucrema, Owuochepa, ¢doTocwHTE3, TpolecChl 0OMEHa  BEIIECTB,
MHHCPAJIBHBIC YILOGPGHI/I}I, MHUKPOIJICMCHTBI, MAKPO3JICMCHTLI, [TUTATCIIBHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIIaeMbIe, TOTLTUBO, BOJIHBIC PECYPCHI, IUTAHETa 3eMJIS.

TexHONOTHsI:  CTPOWTENbHBIE  TEXHOJOTHH, CEIbCKOXO3SHCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTUHU 3HeKTpOHHOﬁ MMPOMBINIJICHHOCTH, HAHOTCXHOJIOI'H.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OEPA3OBAHUSA (YTJIYBJIEHHBIN YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yiabTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B X0/1€ 00y4YeHHS XUMHH B €MHCTBE y4eOHOW M BOCIUTATEIHHON AEATEIbHOCTU
o0pa3oBaTeNbHON  OpraHu3allud B  COOTBETCTBUM C  TPAJAMLUOHHBIMM  POCCUHCKUMU
COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LI€HHOCTSIMH, IPUHATBIMH B 0OLIecTBe
IpaBUIAMU M HOpPMaMHM IOBEJEHUS U CIIOCOOCTBYIOT MpOLieccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS
Y COLMATM3AIUN 00YJarOIIIXCSI.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPMEHTALMN M PACIIMPEHHUE OIBITA ACITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HAay4yHOMY U
VCTOPUYECKOMY HACJIEAUI0, NIOHUMAHUE 3HAUYEHUS XMMHUYECKONH HAyKU U TEXHOJOIMM B XKU3HU
COBPEMEHHOI0 00LIeCTBa, B pa3BUTHUH SKOHOMHUKHU Poccuu u cBoero peruoxa;

2) rpaIaHCKOI0 BOCIIUTAHMS:

IIPEJICTABICHUE O COLMAIbHBIX HOpPMax M IpaBWJIAaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, IPOSIBJICHUE KOMMYHMKAaTUBHOM KyJbTypbl B pPa3HOOOpa3HOH COBMECTHOM
JESATEIILHOCTH;

CTpeMJIEHHE K B3aUMOIIOHHMAHHIO U B3aMMOIIOMOLIH B Ipolecce yueOHOI U BHEY4eOHOM
JeSITEIIbHOCTH;

FOTOBHOCTb OIICHMBAaThb CBOE IIOBEJEHUE M IOCTYIKH CBOUX TOBapHILEH C MO3HULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHMSI OCJIECTBUI MOCTYIIKOB;

3) popMupoOBaHUS IEHHOCTH HAYYHOI'0 MIO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M HEOOXOIUMBIE JJIsl TIOHUMaHUS
CYILIHOCTU HayYHOW KapTHUHBI MUDA;

OCO3HAaHHWE LEHHOCTH HAy4YyHOIO TIO3HAHMS I PAa3BUTHSA KaXJOro 4YeloBEKa U
IIPOU3BOIUTENBHBIX CHJI 00IIECTBA B LIEJIOM, POJIM M MECTA HAYKU «XHUMHUSD) B CUCTEME HAYUHBIX
MPEJICTaBICHUH O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKA C MPUPOIHOMN
Y TEXHOJIOTHUYECKOH Cpenoi;

NO3HaBaTeNbHAs MOTHBAllUA M HHTEpeC K OOyYEHMIO, TOTOBHOCTh M CIOCOOHOCTh K
CaMOpa3BUTHIO U €aMOOOpPa30BAHMIO, K HCCIEI0BATENIbCKON NIE€ATENbHOCTH, K OCO3HAHHOMY
BbIOOpPY HaNpaBIeHUS U YPOBHS AalbHEHIIIETO 00y4YeHMUS,;

4) BocnUTaHUSI KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pPOBBIO,
YCTaHOBKA Ha 3J0pOBbI 00pa3 KHU3HU, OCO3HAHME TOCIEACTBUA M HENPHUITHE BPEIHBIX
NpUBBIYEK (YHOTpPeONEHUSI alKorojsi, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui 6€30MACHOCTH MPHU OOpAlIEHUH C XUMHUYECKUMHU BELIECTBAMHU B YUEOHBIX U KU3HEHHBIX
CUTYaLUsX;

5) Tpy1oBOro BocnuTAHMS:



dbopMupOBaHUE IIEHHOCTHOTO OTHOMIICHMSI K TPYIOBOW JNEATEIbHOCTU KaK €CTECTBEHHOMN
MOTPEOHOCTH YeJIOBeKa M K MCCIIEOBATEILCKON AEATeIbHOCTH KaK BBICOKO BOCTPEOOBAHHOU B
COBPEMEHHOM OO0IIIEeCTBE;

pa3BUTHE HHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mnpodeccusm
Hay4yHOM cepbl, 0CO3HAHNE BO3MOKHOCTH caMopeain3aluu B 3Toil chepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K MPHUPOJC KaK MCTOYHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHNS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OILICHKM WX BO3MOXKHBIX MOCIEJACTBUM [UJISi OKPYXAIOLIEH Cpe/bl; OCO3HAHUE
I00ALHOTO XapakTepa OJKOJIOTHYECKUX TMpoOJIeM M MyTed WX peIHIeHHs, CIIOCOOHOCTh
IPUMEHSTh 3HaHUS, MOJy4aeMble MPU HU3YyYCHUHM XUMHH, JJIS PEUICHHs 3a]ad, CBS3aHHBIX C
OKpY>KaloIlle cpefoil; akTUBHOE HENPUSITHE JEUCTBUM, MPUHOCIIIUX BPEJ OKPYXKAIOIICH cpele;
OCO3HAHHE CBOCH POJIM KaK I'PaKTaHWHA U MOTPEOUTEINIS B YCIOBUSX B3aUMOCBSI3U TPUPOTHOM,
TEXHOJIOTHYECKOM M COLIMAIILHON CpeI; TOTOBHOCTh K YYaCTHIO B MPAKTHUYECKOM NESITEIbHOCTH
9KOJIOTHYECKON HApaBICHHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaThl  O0y4YarOUIMXCsS, OCBOMBIIMX IPOrpaMMy [0 XUMHH
OCHOBHOTO 00I1Ier0 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHHE  MEXIUCHMIUIMHAPHBIX  (MEXIPEAMETHBIX)  IMOHATUH,  OTpaKaroLIUX
MaTepHajIbHOE €AMHCTBO MMpa M MPOLECC MO3HAHUS (BEILECTBO, CBOWCTBO, SHEPIHsl, SBJICHHE,
HAYYHBIH (aKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpHs, HaOIIoNeHUe, H3MEepeHHe,
UCCJIEJOBaHKE, IKCIIEPUMEHT U IPYTHUE);

OBJIaJICHUE YHHUBEPCATbHBIMU y4eOHBIMU NecTBUAMU (mo3HaBaTeIbHBIMH,
KOMMYHHUKATUBHBIMH, PErYJIATUBHBIMU),BAKHBIMHU JUIsI MOBBIIEHUS 3()()EKTUBHOCTH OCBOEHUS
colepkaHuss ydeOHoro mpeamera, (OPMHUPOBAHMS KOMIETEHLIMH, aTakXke IPOEKTHO-
HCCJIEIOBATEIbCKOM 1eATENbHOCTH 00yUYaIOUINXCAB Kypce XUMUM;

CHOCOOHOCTh MX MCIIOJIb30BaTh B y4eOHOM, TO3HABATEIbHOM M COILIMAIbHOMN MPaKTHKE.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHUS MCIOJB30BaTh IIPUEMBI JIOTHYECKOIO MBIIUIEHUS IIPU OCBOCHUM 3HAHUM:
pPAacKphIBaTh CMBICTI XUMHYECKUX MOHATUH (BBLACNATH MX CYLUIECTBEHHBIE MPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C APYTUMHU MOHSATHIMM); aHAJIU3UPOBATh, CPABHUBATh, 0000IIAT,
BbIOMpaTh OCHOBaHUS JJs KiIacCU(UKAMM M CHUCTEeMAaTHU3allMM XHUMHUYECKHUX BEIIECTB U
XUMHUYECKHX PEaKIMi; yCTaHABIMBATh NPUYMHHO-CIIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIAYKTUBHBIE, NEAYKTUBHBIE, [0 AHAJIOTUN);
npeyiaraTh KpUTEPUU M BBISBIATH OOIIME 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B HM3y4aeMBbIX
IIpolleccax M SABJICHMSX; IMPOBOAUTH BBIBOJABI M 3aKIKOYEHUS; YMEHUS NPUMEHATH B IpoLEcce
MO3HAHUS MOHATUS (IPEIMETHBIE U METalpeMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCTOJIb3yeMble B XUMHH, NIPeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HaK
(cMMBOJI PJIeMEHTA), XUMHUYecKass popMmysia U ypaBHEHHE XMMHUECKON peakuu — Mpu pelieHnn



yueOHBIX 3a/ay; C YYETOM JTHX MOJIENbHBIX MPEICTaBICHUM XapaKTephu30BaTh H3ydaeMble
XMMUYECKHE BEIIECTBA U XUMUUYECKHE PEAKIINH.
ba3zoBble wuccienoBare/bCcKue AeCTBUS (MeTOAbI HAYYHOI0 TO3HAHHMS BelIeCTB M
sIBJIEHHH):

YMEHHUsI IPUMEHSATh METO/Ibl HAYYHOTO MO3HAHUS BELIECTB U SIBJICHUN HA IMIIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B YyYeOHOW T[O3HABATEIhbHOW H TMPOEKTHO-HCCIIECIOBATEIIHCKON
JIeSATEeIbHOCTH;

YMEHHsI HCIIOJIb30BaTh IOCTaBJIEHHBbIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUSA U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBATh (HAKThI, BBIABIATH U (POPMYIHPOBATH
npoOiieMy, ONpPENeNsaTh LEdb W 33/1a4l, COOTBETCTBYIOIIME PEIICHUIO0 MPOOJIEMBI; MpeiaraTh
OMUCATEIbHYIO WM OOBSICHUTEIBbHYIO THUIOTE€3Yy M OCYIIECTBISATh €€ MPOBEPKY; YMEHUs
MPOBOAMTH U3MEPEHUS HEOOXOAUMBIX TAPAMETPOB, BHIUMCICHUS, MOACIMPOBAHNE, HAOIIIOICHUS
U DKCIEpUMEHTHI (pealbHble W MBICICHHBIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynaupoBaTh 0000IIEHUSI U BBIBOJBI 10 PE3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIIEIOBAHMUS,
COCTaBJISITh OTYET O MPOJIeTaHHON padoTe;

PabGora ¢ undopmanmeii:

YMEHHsI OPUEHTUPOBATHCSI B PA3IMYHBIX UCTOYHHMKAX MH(OpManuu (HayqHO-TIOMYJspHAS
auTeparypa XMMHYECKOTO COJIEpKaHUs, CIpaBOYHBIE TocoOus, pecypcbl HHTepHeTta);
aHaJIM3upoBaTh  WH(MOpPMAIMIO U  KPUTUYECKH  OLICHHUBATh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(DOPMALIHIO, 3HAUUMYIO ISl PEeUICHUS
yueOHOM 3alayi; YMEHHUs MPUMEHSAThb pa3jMuHble METOAbI M (OPMYIUPOBATH 3aMPOCH MPU
MOKWCKE U 0TOOpe MH(pOPMAITUHN, HEOOXOAMMOMN ISl BBITIOJTHEHHS YUeOHBIX 3371a9; UCTIOIh30BaTh
WH()OPMAIIMOHHO KOMMYHHMKATUBHBIE TEXHOJOTMM U PA3JIMYHBIE TIIOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy TMpeAcTaBieHUs HHPOpPMAIUU (CXEMBI,
rpaduku, auarpaMMsbl, TaOJIULbI, PUCYHKH U Apyrue GopMbl); YMEHHUS UCIOIb30BaTh HAYUHBIN
S3BIK B KaYECTBE CPEICTBA padOTHl C XUMUUECKOW MH(POpPMAIIUE; TPUMEHATh MEKIIPEIMETHBIC
(pusnueckue U MaTeMaTHYECKUE) 3HAKU M CUMBOJIBI, POpMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY,
HCIIONIb30BATh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHON KOMMYHUKAIIUHN):

IPECTaBIIATh IOJyYEHHbIE PE3yJIbTaThl IO3HABATEIbHOM JEATENIBHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; IyOJMYHO BBICTYNATh C MPE3CHTALUEl pe3yabTaTOB BbINOJIHEHUS
XUMHUYECKOTI0 IKCIEPUMEHTa (MCCIIe10BaTeNbCKON J1a00paTOpHON MM MPAKTHYECKOH paboThI,
y4eOHOT0 MPOEKTa); B XOJ€ Auaiora U (WiIM) AUCKYCCHH 3a/aBaTh BOIPOCHI MO OOCYKIaeMOM
TE€Me U BbICKa3blBaTh HJEH, (POPMYJIHPOBATh CBOU MNPEIJIOKEHHS OTHOCHTEIBHO BBITOJHEHUS
IIPEJI0KEHHON 3a/1auH.

2) yMeHHus yueOHOro COTpyAHUYECTBA (FPYNIOBasi KOMMYHUKALINSA):

y4acTBOBaTh B TIPYNNOBBIX (opMax pabOThl: IUIAHUPOBATH OPraHU3aLUI0 COBMECTHOMN
paboThI, ONpPEENATh CBOIO POJb, PACHPEACTATh 33Jaud MEXIy WICHAMU TPYIIbI; BBHIIOIHITH
CBOIO 4acTh pabOThI, KOOPIAMHUPOBATH CBOU JEHCTBUA C ACUCTBUSAMH JAPYTHX UICHOB KOMaH]bI,
ONpeeNiaTh KPUTEPHUH IO OLIEHKE KadecTBa BBIMOJIHEHHON paboThl; peniatb BO3HUKAIOLIUE
npo0sieMbl Ha OCHOBE ydeTa OOIIMX HMHTEPECOB M COTJIACOBAaHUS IMO3MIIMHA, Y4acTBOBaTh B
o0cyx/1eHur, 0OMeHe MHEHHUSIMU, «MO3TOBOM IITYypMe» U APYTUX (popMax B3aMMOAEHCTBHSL.



PeryasiTuBHble YHUBEpPcaJbHbIEe YUeOHbIEe T1eHCTBUS

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU yq€6HBIMI/I PETYIATHBHBIMU HeﬁCTBHﬂMH BKJIFOYACT
pa3BUTHE CAaMOOPTaHU3AINH, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCIIE:

YMEHHS peIIaTh y4eOHBIE W HCCIICJOBATENbCKUE 33Jadl: CaMOCTOATEIFHO BBIOMPATH
croco0 pemieHusi y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO BAPHAHTOB pEIICHUS, BHIOMPATH
HanOoJiee MOAXOMAUIMKA C YYETOM CaMOCTOSATENIBHO BBIACICHHBIX KPUTEPUEB), IJIAHUPOBATH
CBOIO pa0OoTy IpH pelIeHUuH y4eOHOI MIIM MCCIIeIOBATENILCKON 3a/1aui; HAa OCHOBE IOJTyYEHHBIX
pe3ysbTaToB (OPMYIHPOBaTH OOOOLICHUS M BBIBOJBI, MIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE
IPOIIECCOB; AHAIM3MPOBATH PE3YJbTAThl: COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMHU
pe3yibTaTaMH, OCYIIECTBIATH CaMOKOHTPOJb  JIEATENIbHOCTH; KOPPEKTHPOBAaTh  CBOIO
JIeATEILHOCTh HAa OCHOBE CAaMOAHAJIN3a  CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ysbTaThl OCBOEHUS MPOrpaMMbl 0 XUMHHM OCHOBHOIO OOILEro
0o0pa3zoBaHusl Ha yrayOJEHHOM YPOBHE MMEIOT OOIIEe COAEpPIKATEIbHOE SJIPO C MPEIMETHBIMU
pe3ynbTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXY COOOW, YTO MO3BOJSET PEaln30BbIBATH
yrayOleHHOe M3y4YeHHEe KaKk B paMKax OTAENbHBIX KJIacCOB, TaK M B paMKax pealu3aluu
UH/IMBUIYAIHBIX 00pa30BaTENbHBIX TPACKTOpPUH, B TOM UHCIIE HCIONB3YS CETEBOE
B3auMoJieiicTBre opranu3anun. [1o 3aBepuieHnn peaau3anuy IporpaMMbl YIITyOJIEHHOTO YPOBHS
oOyuJaromuecs: CMOTYT JieTallbHee OCBOUTh MaTepHall, OBIAJeTh PACIIMPEHHBIM KPYrOM MOHATUN
¥ METOJIOB, pelaTh 3a7a4n 00jiee BICOKOTO YPOBHS CIOXKHOCTH.

[IpenmerHble pe3ysibTAaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIUMKCS HAay4dHBIX 3HAHUH,
YMEHHIA M CIIOCOOOB JIEHCTBUH, CHEIMPUICSCKUX TSI IPSIMETHOW 00JIACTH «XHUMUS»; OCHOBBI
HAYYHOTO MBIIIJICHUS; BUJIbI J€SITEIBHOCTH IO MOJyYEHHIO HOBOTO 3HAHUS, €T0 HHTEPIIpETaIiH,
npeoOpa3oBaHUIO0 U NMPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U peasIbHBIX KU3HEHHBIX YCIOBHSX;
o0ecreunBarOT BO3MOYKHOCTD YCIIEITHOTO 00Y4YEeHMsI Ha CIIEIYIOIIEM YPOBHE 00Opa30BaHMUs.

K xoniy obyuenus ¢ 8 knacce y oOydaromierocs OyayT chOpMHUPOBaHBI CIEAYIOIINE
MpeIMEeTHBIC Pe3yAbTaThl U3YUYCHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pPacCKpBIBaTh CMBICII OCHOBHBIX XMMHYECKHUX ITOHATHI: aTOM, MOJEKYJIa, XUMHUYECKUU
AJIEMEHT, METaJlll, HEMETAJJI, aJUIOTPONHUs, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpOIHAS Y HEOJHOPOAHAS), BaJICHTHOCTh, OTHOCUTENbHASI aTOMHAs M MOJIEKYJIsIpHas Macca,
KOJINYECTBO BEUIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas JOJIsI XMMHUYECKOIO JJIEMEHTA B
COCTMHEHUH, MOJISIPHBIA 00BEM, OTHOCUTENIbHAS TNIOTHOCTh Ta30B, OKCHUJ, KHCIIOTa, OCHOBAHHE,
coyib, aM(poTepHBIN OKCHA, aM(POTEPHBIN THUIPOKCHU, XUMUUYECKAs peakKIus, KiacCu(UKaIus
peaKIuii: peakiiuu COCTUHEHHS, PEaKIIUN Pa3NIOKEHUs], PEaKliy 3aMeIICHUs, peakiuu 0OMeHa,
9K30- U DHAOTEPMUYECKUE PEAKINH; TeTIOBOM d(DeKT peakiuu; SApOo aroma, dIEKTPOHHBIN
CJIOM aToma, aTOMHasi OpOWTallb, PaJNyC aToMa, XUMHUUYECKasl CBSI3b, MOJSPHAS M HEMOJspHas
KOBAQJIEHTHAsI CBSI3b, MOHHASI CBSI3b, MOH, KaTUOH, aHWOH, PacTBOpP, MAaccoBasl JOJIsI BEIIECTBA
(MpolleHTHAsT KOHIIGHTpAlMs) B PacTBOpe, MOJSpHAs KOHIIEHTpAIUsl BEIECTBA B PacTBOPE;
ANEKTPOOTPULATEIBHOCTD, CTEIIEHDh OKUCIEHUS, OKHCIUTEIN U BOCCTAHOBUTENIM, OKUCIECHHUE U
BOCCTAaHOBJICHUE, OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH, METO] JIEKTPOHHOTO OaslaHca;



WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKMX IOHATHM WM NPUMEHATh ITH
MOHSTHUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCTIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JJISl COCTaBJICHUS (POPMYIT BELIECTB M YPaBHEHUI
XUMUYECKUX PEaKLUi;

ONpeeNATh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEINHEHUSX, IPUHAIIEKHOCTh BELIECTB K ONPEEIIEHHOMY
KJIACCy COEAMHEHHMN 1O QopmyiaMm, BUIAbl XUMHUYECKOW CBSI3U (KOBAJICHTHOW M HWOHHOW) B
HEOPraHWYECKUX COETNHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsT MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[Tepuonnueckoro 3akona /JI. 1. MenaeneeBa, aToMHO-MOJIEKYJISIPHOM TEOpUH, 3aKOHA ABOTaIPO
U €ro CIEICTBUM, IPEACTABIEHUH O HAY4YHBIX METOAAX IIO3HAHMs, B TOM 4HCIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOJAX HCCIAEAOBaHUSl BEUIECTB M H3Y4YEHUS
XUMUYECKUX PEaKLUM;

JIEMOHCTPUPOBATh TOHUMAaHUE TEPUOAUYECKON 3aBUCUMOCTH CBOWMCTB XHWMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHUs B [lepuoandeckoit cucreme:

ONKCHIBATh U  XapakTepu3oBarb Tabmumunyro Qopmy Ilepuonnyeckoit  cuctemsl
XUMHUYECKHUX SJIEMEHTOB: pazlinyarh MOHATHUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpymnmna (b-rpymnma)y, «Mainbie mepuoas 1 «O0JbIINE TEPUOIBDY;

COOTHOCUTh O0O3HaueHus, KOTopple HMeloTcss B Tabiuue «llepuoauueckas cucrema
xuMuueckux anemeHTtoB [[. M. MenneneeBa», ¢ UYMCIOBBIMM XapaKTEpUCTUKAMHU CTPOEHUS
aTOMOB XHMMHMYECKHUX DJEMEHTOB (CocTaB M 3apsja  sapa, oOliee 4YHCIO DJIEKTPOHOB U
pacnpenesieHne ux 1o 3JIEKTPOHHBIM CI0AM);

OOBSCHATH CBS3b MMOJIOKEHUS djeMeHTa B [lepuoanydeckoil cucteme C pacnpeeieHuemM
3JIEKTPOHOB IO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISAM aTOMOB MEPBBIX YETHIPEX
MEPHOJIOB;

KJIAaCCU(UIIMPOBATh XMMHMUYECKHUE JJIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XUMHYECKHE
peakuuu (1o YMCIy U COCTaBY YYacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATD) (PM3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHUCIOPOAa, BOAOPOJA, BOABI, OOIIHEe XMMHYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBaHUM MW COJIEH, TEHETUYECKYI0 CBSI3b MEXIYy HHUMH, TOATBEPXKIas MpUMEpamMu
MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEaKIINA;

ONUCHIBaTh POJIb KUCJIOPOJAA, BOJOPOJAa U BOABI B IPHUPOIHBIX MPOLECCaX, B KUBBIX
OpraHu3max, HMX T[PUMEHEHHE B paA3JIMYHBIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTUSAX;

OOBSACHATP U NPOTHO3UPOBATH CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT HMX COCTaBa W
CTPOEHHUSI, BO3MOXKHOCTH MTPOTEKAHUS XUMUYECKUX ITPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJIbHYIO JIOJII0 XMMHUYECKOIO 3JEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJIIO
XUMHUUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeAMHEHHS, HaXOAUTh MPOCTeiIIy0 GopMyIy BelecTBa
M0 MacCOBBIM WJIA MOJBHBIM JOJSIM 3JIEMEHTOB, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MOJISIPHYIO KOHLIEHTPAllMIO BEIIECTBA B PACTBOpPE, MPOBOAUTH paCUYEThl MO YpPaBHEHUSIM
XUMUYECKON PEAKIINN;

IPUMEHSTh OCHOBHBIE OIEpali MBICIUTEIBHON JESTeIbHOCTH — aHalIu3 M CHUHTE3,
CpaBHEHHE, O00OOIIeHHe, CHCTEMaTH3allio, KIACCU(UKAINIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJIsl U3yUEHUsI CBOMCTB BEILIECTB U XMMUYECKUX PEAKIU, €CTECTBEHHO-



HayyHble METOJbl TO3HAHMUS — HaAONIOJIEHUuEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOCHHUS y4eOHOTO COJIepIKaHMS;
pacKpbIBaTh CYIIHOCTh IIPOLIECCOB OKUCIEHUS U BOCCTAHOBJIEHMSI, COCTABIATh YPABHEHHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (METOIOM 3JIEKTPOHHOTO OanaHca);
YCTaHABIIMBATh CBA3M MEXIYy pEaJbHO HAOMIOJAEMbIMU XUMHYECKHUMH SIBICHUSAMU U
IpoIecCaMH, MPOUCXOMSIIMMHE B MAaKpO- ¥ MHKPOMHpPE, OOBACHATh HMPUYMHBI MHOTOOOpPa3Hs
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTHX y4EOHBIX IPEIMETOB;
coOnrofarh mpaBwia Oe3omacHOM paboTel B Jaboparopu TMpPH  UCIIOJIB30BAHUU
XUMHYECKOH Tocynbl U 00OpyAOBaHHUS, a TakKe IMpaBuia oOOpalleHHs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKLHUSMHU BBIIOIHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHUECKUX paboT 1Mo
MOJIYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEIECICHHONM MaccoBOl JloJied pAacTBOPEHHOIO BEIIECTBA, PEIICHUIO
9KCIIEPUMEHTANBHBIX 3a7a4u 10 TeMe «OCHOBHBIE KJIACChl HEOPTAaHUUECKUX COSAMHEHUIT;
JEMOHCTPUPOBATh BJla/IEcHHE OCHOBAMU XUMHUYECKOW IPAMOTHOCTH, BKJIIOUAIOLIEH YMEHUs
0e30macHOro oOpamieHusi ¢ BEHIECTBAMH, HMCIIOJIb3YEeMbIMH B TIOBCEJIHEBHOM JKM3HHU, a TaKKe
3HAaHWE TPABUJI TIOBEJICHUS B IIEJIAX COEPEKEHUS 3I0POBbS U OKPYKAIOIIEH CPEJIbI.

K koHnity obydenuss ¢ 9 knacce y oOydaromerocs OyayT chHOpMHpPOBAHBI CIICTYIOIINC
IIpEeIMETHBIE PE3YIbTAThl U3YUYEHUS XUMHUH HA YIIIyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TIOHATUM: XUMHUYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHWOH, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKHUCIICHMS, XMMHUYECKas
peaxiusi, TeroBoi 3 ekt peaknu, MoJib, MOJIIPHBIN 00BEM, pacTBOp;

AIIEKTPOJIUTHI, HEDJEKTPOJIUTHI, AIEKTPOJIUTUYECKAs TUCCOLMALUSA, PEaKUUU HOHHOIO
oOMeHa, THIPOIU3 coJield, oOpaTUMble U HEOOpaTUMBbIE pEaKUUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKHCIHMTENIb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBIICHUE,
AIIEKTPOJIN3, aAJIOTponus, amMQpOTepHOCTb, XHWMHUYECKas CBS3b (KOBaJIEHTHAas, MOHHad,
MeTaJIJIYecKasi), MEXMOJEKYJIsIpHble B3aUMOAEHCTBUS (BOJAOpOJHAsl CBsA3b, CUJbl BaH-nep-
Baannca), KOMIIJIEKCHBIE COEIUHEHHS, KPUCTAJUIMYECKUE PelIeTKH (MPUMHUTHUBHAsI KyOudeckas,
00BEMHO-IIEHTPUPOBaHHAs KyOWYecKasi, TpaHeleHTpPUpOBaHHAs KyOWueckas, reKkcaroHaibHas
IUIOTHOYNIAKOBaHHasi), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XMMHUYECKOM peakluy, KaTajaus,
XUMHUYECKOE pPaBHOBECHE, OJJIEMEHThl XHMHUYECKOM TEpMOAMHAMUKH KaK OJIHOM U3
TeopeTnueckux ocHoB xumuu; [1/1K;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHATHM WM NPUMEHSTh 3TH
TIOHSITHUS TIPU OTMCAHUH BEIIECTB M UX MPEBPAIICHUI;

MCIIOJIH30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBJICHUs (DOPMYJT BEIIECTB M YpPaBHEHUI
XUMUYECKUX PEaKIUi;

ONpENIENATh BAJIGHTHOCTh U CTENEHb OKHUCIECHUS XUMUUYECKHX 3JIEMEHTOB B COCAMHEHUSX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEAENEHHOMY KiacCy COEIUHEHHH 1o
dbopmynaM, BHIBI XUMHUYECKOHW CBs3M (KOBAJICHTHOM, WOHHOW, METaJUIMYECKO) B
HEOPraHMYECKUX COCNMHEHUSX, 3apsj WOHAa MO XUMHUYecKoil ¢opMyle, XapakTep Cpeabl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUH, TUIN  KPUCTAIUIMYECKON  PpEIIeTKH
KOHKPETHOI'O BEIIECTBa;

packpsiBaTh cMbica [lepuoanmdeckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
MOHUMAaHHUE:



ONHUCBIBATh U  XapakTepuszoBaTb TaOnuuHyro ¢Gopmy Ilepuoguueckoil  cuCTEMbI
XUMHUYECKHX 3JIEMEHTOB: Pa3JInyaTh MOHATHS «A-rpynmna» u «b-rpymmay, «Manble nepuois» u
«00bIINE TEPUOIBIY;

OOBSICHATH CBSI3b IOJIOXKEHUA 3ieMeHTa B Ilepmonuueckoil cucteme ¢ pacnpesneieHueM
3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U OpOMTAJISIM aTOMOB IEPBBIX YEThIpEX
NEpUO/IOB;

BBIJICJIATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIUHEHUI
(KMCIIOTHO-OCHOBHBIX U OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB OKCHIOB M TMAPOKCHIIOB)
B IIpeZiesiaX MaJbIX MEPHOAOB U INIABHBIX MOATPYII C YYETOM CTPOSHHSI UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUM DIEKTPOJMTHYECKOW IauccouManuu, 3akoHa ['ecca m ero
CJICZICTBUH, 3aKOHA JECHCTBYIOIIMX MAaccC, 3aKOHOMEPHOCTEH M3MEHEHUSI CKOPOCTH XMMUYECKOH
pEaKIMK, HAIpPaBICHUS CMEIIEHUS XUMHUYECKOTO0 PAaBHOBECUS B 3aBUCHUMOCTH OT pa3IMYHBIX
(hakTOpoB;

KJIacCu(UIUPOBATh XMMHYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (0 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMH BEILECTB, MO TersioBoMy 3ddekry, mo
arperaTHOMy COCTOSIHUIO pE€areHTOB, I10 HW3MEHEHHUIO CTEeNeHEH OKUCIIEHUS XUMHYECKHX
3JIEMEHTOB, 110 0OPATUMOCTH, IO YYaCTHIO KaTalu3aTopa);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB HEOPTaHWYECKHUX COEMHEHHM, IOTBEP)K/Iasi 3TO OMMMCAHUE MTPUMEPAMHU MOJICKYIISIPHBIX
U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMA;

COCTABJIATh YPABHEHMsI: DJICKTPOJIUTHUECKOW IUCCOLMALMU KHUCIIOT, ILeNoYed U coeil;
MIOJIHBIE W COKpAIEHHBIE YpaBHEHHs PEaKIMii MOHHOTO OOMEHa; peakluil, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE T€HETHYECKOW CBSA3M MEK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTb IPOLECCOB TMAPOJIM3a COJIeH MOCPEACTBOM COCTABICHUS KPaTKUX
MOHHBIX M MOJICKYJISIPHBIX YpaBHEHUN peakUui, CyIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;

NPEJICKa3bIBaTh XapaKTep Cpellbl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucimopoJ, 030H, rpaduT, anma3, KpeMHuil, 6op, a3zor, ¢ocdop, cepa, xJIop, HATPUHA, KaIUH,
MarHui, KaJbIFid, aTFOMAHUH, )Kele30, Melb, IMHK, cepedpo) M 0Opa30BaHHBIX UMH CIIOHBIX
BEIIECTB, B TOM YHCII€ X BOJHBIX PAaCTBOPOB (aMMHAaK, XJIOPOBOJOPOI, CEPOBOIOPOI, OKCHIBI
yraepoaa (I, IV), kpemuus (IV), azora (I, II, III, IV, V) u docdopa (III, V), cepsr (IV, VI),
CepHHUCTasA, cepHas, a3oTHasg, ¢ocdopHas, YronbHas, KpPeMHHUEBAs KHUCIOTHI, OKCHJbI H
ruapokcuabl MetaiioB [A—IIA-rpynn, amomunusd, meau (1), uunka, xxenesa (II u I11));

MOSICHATh COCTaB, OTJIENBHBIE CIIOCOOBI IOJNIYUYEHHS] W CBOMCTBAa CIIOXKHBIX BEIIECTB
(KHCIopoJcoepKalle KUCIOThI XJIopa, a30TUCTast, OOpHas, YKCyCHash KHCIOTBI M UX COJH,
ranoreHu bl kpeMuus (IV) u gocdopa (III u V), okeun u ruapokeun xpoma (II), nepmanranar
KaJIvs;

OIHCHIBATH POJIh BKHEHIIINX U3y4aeMbIX BEIIECTB B MPHUPOIHBIX IPOIIECCax, BIMSHAE HA
KUBBIE OpPraHU3MbI, MPUMEHEHUE B PA3IMYHBIX OTPACISAX SKOHOMUKH, HCHOJIb30BAHHME JUIS
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

NPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAYeCTBEHHBI COCTaB PAa3IMYHBIX BEIIECTB,
pacIio3HaBaTh OMBITHBIM ITYTEM COZAEP)KAIINEcs B BOJHBIX PACTBOPaX MOHBI: XJIOPHUI-, OPOMHI-,
uoaua-, cynbdar-, docdar-, kapOoHaT-, CHIMKAT-, CYIbPUT-, CyIbPHUI-, HUTPAT- U HUTPUT-
HOHBI, THJIPOKCHA-MOHBI, KaTHOHbI aMMOHHS, MarHusi, KaJbIUs, alTIOMHUHUSA, kene3a (2+) u
xkenesa (3+), menu (2+), IMHKA;



OOBSICHATH U IPOrHO3UPOBATh CBOMCTBA BAKHEUIINX M3Y4aeMbIX BEILECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKaHUS XUMHUYECKUX IPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX Ha OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMUYECKON KUHETUKU U TEPMOJINHAMUKH;

BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYSIPHYIO U MOJSIPHYIO Macchl BELIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO0 JIEMEHTa 10 (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MOJIBHYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHUH, MOJIIPHYIO KOHIICHTPAIIMIO BEIECTBA B
pacTBope, HaXOAWUTh MpOCTEeHIIy0 (OpMyTy BEIIECTBA IO MAacCOBBIM HJIM MOJIBHBIM JIOJIIM
3JIEMEHTOB, MIPOBOJUThH PACUYETHI IO YPABHEHUSAM XMMMUYECKHX PEaKIHUi C y4eTOM HEeI0CTaTKa
OJTHOTO M3 pEareHTOB, MPAKTUYECKOTO BBIXO/A TPOJYKTa, 3HAUCHHs TemioBoro sgddekra
pEaKIMU, ONPEEIIATh COCTaB CMECEH;

coOmoaTh IpaBuiga Oe3omacHoM paboTbl B J1a0OpaTopuu MpPU  UCHOJIB30BAHUHU
XMMHUYECKOH MOCyAbl M OOOpYIOBaHMUs, a TakXke IpaBuia OOpalleHHs C BEILIECTBaMH B
COOTBETCTBUH C MHCTPYKLHUSMH BBIIOJHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHYECKUX paboT 1o
MOJIyUYEHUIO U COOMPAHHUIO ra3000pa3HbIX BELIECTB (aMMHAKa U YIJIEKUCIIOTO Ta3a) U PEeUICHUI0
SKCHEPUMEHTAJIbHBIX 33Ja4 [0 TeMaM Kypca, IPeICTaBIATh pe3yIbTaThl 3KCIIEPUMEHTA B (popMe
BBIBOJIOB, JI0Ka3aTeNbCTB, IPaMKOB, TAOIHIL U BBIABIATH SMIMPUUECKUE 3aKOHOMEPHOCTH;

IPUMEHSATh OCHOBHBIE OIEpAallMd MBICIUTEIBHON JeATEIbHOCTH (aHaIM3 M CHHTES,
CpaBHEHHE, 0000IIEHNEe, CUCTEMATU3alMIO, BBISIBJICHUE NMPUYNHHO-CIICACTBEHHBIX CBS3EH) MpH
U3y4eHUM CBOICTB BEUIECTB M XMMHUYECKMX peakluil, BIaJeTh €CTECTBEHHO-HAYYHBIMU
METOIaMU MO3HaHUs (HaOsoJleHNe, W3MEpPEHne, MOJAEIMPOBAHUE, SKCIIEPUMEHT (pealbHbId U
MBICJICHHBIN );

OPUMEHATHh MpaBHja Oe30MacHOr0 OOpalieHusi C BEIIECTBAMH, HCIOJIb3YeMbIMUA B
IIOBCEHEBHOM KM3HM, MpaBUJa MOBEACHMS B LEJAX COEpPEeKEHHs 3J0POBbS M OKpYXKarolen
OPUPOJHON cpelbl, MOHMMAaThb Bpea (OHACHOCTb) BO3JEMCTBUSA Ha JKUBbIE OPraHU3MbI
OTIPEIeICHHBIX BEIIECTB, MOSACHATH Ha TIPUMeEpax CIoCOObl YMEHBIICHHUS U MTPEIOTBPAILICHHS UX
BPEIHOTO BO3/ICHCTBHS, 3HAYCHUE )KUPOB, OCJIKOB, YTIIEBOIOB ISl OPTaHU3Ma YEI0BEKa;

UCIIOJIb30BaTh MOJyYeHHbIE MPECTaBIeHNs O cepax NMpodeccHoHaNbHON AeATeNbHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJOTHMSAMH, KaK OCHOBY AJIs MpodecCHOHATBHON
OpPHUEHTAIUH U JJI OCO3HAHHOTO BBIOOpAa XUMHUH KaK MPO(UIBHOTO MpeIMeTa MPH MPOAOIDKEHHN
00y4eHus1 Ha YPOBHE CPEJHETO O0IIero 00pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM NMPOEKTHO-UCCIIEA0BATEIbCKON NEATETbHOCTH XUMHUECKON 1
XUMHKO-3KOJIOTMYECKON  HANpaBIEHHOCTH, IPHOOPECTH  OMBIT  MPOBEACHHUS  Yy4eOHBIX
HCCJIEIOBAaHUM B YCIIOBHUSIX 00pa30BaTENIbHBIX OpPraHM3alMil, a TakkKe OopraHu3aluil (LEHTPOB)
JIOTIOJTHUTEIIFHOTO 00pa30BaHUs JETEH.



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u (undposBbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
Pasznea 1.IlepBoHavaibHble XUMHYECKHE IOHATUHSA
XuMusg — BakHas 00/1acTh
€CTECTBO3HAHUS U
1.1 . 5 1
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMudeckue
1.2 20 1
peakiuu
Htoro no paznemny 25
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Bo3zayx. [lonstue o razax. 10 1
' Kucnopon. Oxkcuast
99 Bonopoa. Ilonstue o kucnorax 4
' U COJISIX
Boga. PactBopsl. [lonsitue 06
2.3 9 1
OCHOBaHHUSIX
OCHOBHBIE KIaCChI
2.4 10 1 1

HEOPraHUYECKUX COCIMHEHUN

Hroro no paszneny 33

Paszgea 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummueckux 3jaemMeHToB /I. M. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1 11
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.

3.2 OKUCIUTENBHO- 16
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pazgeny 27
OBIIEE KOJIMYECTBO YACOB I10 85

I[TPOT'PAMME




9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
Pa3zgen 1.BemecTBO U XUMHYeECKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUN O 4
' BEILIECTBE
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 4
' XMMHYECKUX PEaKIIHii
13 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. 10 1 1
XUMHYECKUE peaklui B pacTBOpax
Hroro mo pazueny 18
Pa3znen 2.HemeTaJuibl M X COEIMHEHUSA
51 OO61mas xapakTepUCTHKA XUMUYECKUX 5 1
' anemeHToB VIIA-rpynmel. ["ajgorenst
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COCIIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30t, pochop u ux 8 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 9 1
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasneny 29




Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

3.1 OO01111e cBOMCTBA METAIIJIOB 3

3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 22
Wroro no pazueny 25
Pa3nes 4. XuMus U oKpyxamoias cpeia

41 BemecTBa 1 Matepuaibl B )KU3HU YEIIOBEKA. 5
' OCHOBBI IKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5.0000menne 3 HAHUH

51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Hroro no pazgeny )
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

85




INOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne arTa udposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipakruieckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 [Ipenmer xumuu. Poiap XuMuUM B KU3HU 1
YyeJIoBeKa
5 Tena u BemecTBa. dusnueckue u 1
XMMHYECKHE CBOMCTBA BEILIECTB
3 du3nyecKrue U XUMUYCCKHE SIBJICHUS 1
[ToHsITHE O TEOPETUUCCKUX METO/IaX
4 MO3HAHUS B €CTECTBEHHBIX HayKaXx. 1
Ncrounnku xummudeckoi HHPopMauu
[Tpaktuyeckas padora Ne 1 o teme
5 "IIpaBuia paboTHI B 1a0OpaTOPUU U IPUEMBI 1 1
oOpaitieHus ¢ 1abopaTOpHBIM
obopynoBanuem"
6 YucTele BEMIECTBA U CMECH 1
7 CniocoOsI pa3aenenus cMmeceit 1
8 ATOMBI U MOJIEKYJIBI 1
9 XUMHUYECKHE DIIEMEHTHI 1
10 [IpocTbie 1 clHOKHBIE BELIECTBA 1
11 BemectBa MosieKyIsIpHOTO U 1
HEMOJICKYJIIPHOTO CTPOCHHS
12 Xumunyeckasi popmyna. BaneHTHOCTh aTOMOB 1

XUMHUYCCKUX 3JICMCHTOB




13

3aKO0H ITOCTOSHCTBA COCTaBa BEILICCTB

OHpC,I[CJ'ICHI/IC BaJICHTHOCTHU aTOMOB II0

14 dbopMynaM OMHAPHBIX COCTUHEHHIA

15 OTtHocuTeIbHAs aTOMHAs Macca.
OTtHocuTenbHas MOJIEKYJIIpHasi Macca

16 MaccoBast 10Jis XUMHYECKOTO JJIEMEHTa B
COCTUHEHUH

17 KommuectBo Bemecrsa. Moib

18 XUMUYECKUE ABIECHUA. XUMUYECKask PEaKIus
U €€ pU3HAKU

19 3aKOH COXpaHCHHS MAaCChl BEIIECTB

20 AToMHO-MoJeKynsapHas Teopus. JKu3Hb u
nesitenbHOCTHL M. B. JIomoHOCOBa

21 XUMHYECKUE YpaBHEHUS

22 Tunbl XUMHYECKUX pEaKIHi
Pacu€Tel Mo XMMUYECKHM YPaBHEHUSIM

23 KOJIMYECTBA M MACChl HCXOIHBIX BEIIECTB WU
MPOJYKTOB PEAKITUU

24 O00011IeHNE U CUCTEMATU3AMs 3HAHUN

o5 Konrtponbnas pabora Ne 1 o Teme
"BemecTBa 1 XUMHUYECKHE peakuu'

26 Boznyx — cmech razos. [lonsiTre o razax.

27 3akoH ABorajpo. MomnsipHblil 00bEM ra3os
Beruncnenus 00bEMa, KOJTMYeCTBa BEIIECTBA

28 ra3a 1o U3BECTHOMY €ro KOJIHUYECTBY
BeIleCcTBa, 00BEMY

29 Brruucnenust 00bEMOB ra30B 110 ypaBHEHUIO




XUMHYECKOU peaKkuu

30 Kucnopos — sinemMeHT ¥ mpocToe BEIIeCTBO

31 Oxcuppl. CiocoOb! MOTy4eHUs! KUCIOpO/a B
71a00paTOPUH U TPOMBIIIIICHHOCTH
TemnoBoit 3 PeKT XuMUIEeCKON peaKIium,

32 TEPMOXUMHUYECKHUE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEAKIINH

33 Tomnuso. Ucnonb30Banue yrisi 1 MeTaHa B
KaueCTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Boruncnenus no ypaBHEHUSIM XUMHYECKOM
PEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,

34 MAaccChl IO U3BECTHOMY KOJIMYECTBY
BelecTBa, 00bEMY, MAacCe peareHTOB WK
MIPOYKTOB PEAKITUN

35 Bomopon — a5eMeHT 1 MPOCTOE BEIIEeCTBO

36 CnocoObl noy4eHus BOAOpoJia B
1ab0paTOPUN U IPOMBIIIIIICHHOCTH

37 [TonsTue o kucmorax u coysix. Cocran
KHCJIOT U COJIeH

38 dusndyeckue cBoicTBa BOABL. Boma B
npupojie

39 AHaIM3 ¥ CHHTE3 — METOJIbI H3yUCHHUS
COCTaBa BOJIBI

40 XHUMHYECKHE CBOUCTBA BOIEI

41 CocrtaB OCHOBaHUM

42 PactBOpbI. PacTBOpHMOCTE BEIIECTB B BOAE

43 Haceimennsie 1 HeHACHIIIIEHHBIE,

KOHIICHTPUPOBaHHBIC U pa30aBIIEHHbIE




pacTBOpbI

CriocoOsbl BBIPpaKCHUA KOHICHTpaIu1

44 pacTBOPOB: MaccoBasi A0JIsI pACTBOPEHHOTO
BEIL[ECTBA, MOJISIPHAS] KOHIIEHTPAIUs
[TpakTrueckas padota Ne 5 o Teme

45 "[IpuroToBieHne pacTBOPOB C OMPEACTIEHHON
MaccOBOH J0J1ei pacTBOPEHHOTO BelecTBa'

46 Oxkcupsl: cocTaB, KiaccupuKanus,
TPUBUAJIbHBIC HA3BAHUS

47 [TonyuyeHne n XuMU4ECKHE CBOMCTBA
OKCHJIOB

48 [TonsiTre 0 TUAPOKCUIAX — OCHOBAHUSAX U
KHCIIOPOJICOIEPIKAILIUX KHCIOTaxX

49 DuU3NYECKUe U XUMUYECKHE CBOMCTBA KUCIIOT

50 [Momyyenne KucIOT

51 Knaccudukanus ocHoBaHUH
[L[&moun, Ux CBOMCTBA U CITOCOOBI

52 nosydeHusi. HepactBoprumMbie OCHOBaHUS, UX
CBOICTBA U CLIOCOOBI OTYUEHUS

53 HepacTBopumblie OCHOBaHUS, UX CBOMCTBA U
CHOCOOBI MOTyYSHUS

54 Conu: coctaB, kinaccuuKarms,
TPUBUAJIbHBIE HA3BaHUS

55 DuU3NYECKUE U XUMUYECKUE CBOMCTBA COJIEH.
[Tommy4yenue conen

56 [ToBTOpEeHUE U cUcTEMaTU3aLIUsI TEMbI

57 [TpakTrueckas pabota Ne 6. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME




«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIUHEHUI)

KonTtponbnast padora Ne 4 o teme

58 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coequHeHU"

59 [IepBble NOMBITKY KJIACCH(PUKAUU
XUMHYECKHX 3JIEMEHTOB

60 [lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanyueckoro 3akoHa

61 OcHOBHBIE CBE/IEHUSI O CTPOCHUU aTOMOB

62 DNEKTPOHBI. DIIEKTPOHHAs OpOUTAIIb

63 DHepreTuyecKre ypOBHU U MOAYPOBHH
aToma; S-, p-, d-opouranu

64 DNEeKTPOHHBIE KOH(UTYPAIH U AIEKTPOHHO-
rpadudeckue GopMyIbl aTOMOB
CrtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB

65 nepBbIxX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa
3aKOHOMEPHOCTH U3MEHEHHUS Pajyca

66 aTOMOB XMMHYECKHX DJIEMEHTOB,
METAJUINYECKUX U HEMETANTNYEeCKUX CBOICTB
M0 TPpyNIaM U Meproaam
HN3Menenne cBONCTB coeIMHEHNH

67 XUMHYECKHX 3JIEMEHTOB B ITEPHO/IAX U
rpymnmnax
XapakTepuCcTUKAa XUMUYECKOTO JIEMEHTA IO

68 ero moyiokeHuto B [leproanyeckoii cucreme

J.. Menneneena




3nauenue [lepuoanyeckoro 3akoHa u

69 [Tepronnueckoil CHCTEMBl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUS HAYKU U IPAKTUKU

20 DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX
DJIEMEHTOB

71 KoBaneHTHas mossipHas CBs3b

72 KoBanenTHast HenossipHas CBsI3b

73 Honnas cBs3b

74 DNEKTPOHHBIE U CTPYKTYPHBIC (POPMYITBI
BEIICCTB

75 Kpucrammmyeckue n amop(HbIC BEIeCTBa

76 TUMbl KPUCTAIUTMYECKUX PEHIETOK U UX
XapaKTePUCTUKU
[IprunHbI MHOrOOOpa3us BELIECTB,

77 3aBHCUMOCTbH CBOMCTB BELIECTB OT COCTaBa 1
CTpOEHUS

78 CrerneHb OKUCIICHUS

79 OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH

80 XUMUYECKUE dIIEMEHTB — OKHUCIUTEIH U
BOCCTAHOBUTEITH
CocraBieHre ypaBHEHUH OKHCIUTENBHO-

81 BOCCTaHOBUTENBHBIX PEAKIUi, METO/I
3JIEKTPOHHOTO OanaHca
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM
PEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,

82 MAacChI IO U3BECTHOMY KOJTMYECTBY

BeIllecTBa, 00BEMY, Macce peareHToB WK
MIPOJIYKTOB PEAKIIUU




Brprunciienus npocrenied MOJIEKyJIIpHOU

83 (GhopMyJIBI BEIIECTBA 110 U3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB
84 O06o0011IeHne U cucTeMaTU3alus 3HAaHUN 1
85 KonTtposbnas padora Ne 5 mo teme 1
"CTtpoeHue aroMa. XMMUYECKas CBSI3b"
OBIIEE KOJIMYECTBO YACOB I10 85

I[TPOT'PAMME




9 KUIIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
[lepuoauueckuii 3aKOH U MEPUOIUYECKAS
1 cucteMa xuM. diemeHToB . . MenaeneeBa 1
B CBETE CTPOCHUS aTOMOB.
[Ieproanueckuii 3aK0H U EPUOAUIECKAs
2 cucteMa xuM. ajiemeHToB 1. Y. Meneneena 1
B CBETE CTPOCHUSI aTOMOB.
3 Xumuueckas cBsizb. CTpOEHHE BEIIECTBA. 1
4 Xumnueckas cBa3b. CTpoeHue BEUIECTBA. 1
OCHOBHBIE KJIACChI HEOPTAHUYECKUX
S COCTMHEHMI: X COCTaB, KJIacCU(DUKAIUS 1
OCHOBHBIE KJIACChI HEOPTAHUYECKUX
6 COEJIMHEHUI: UX CBOMCTBA. 1
['eneTnueckas CBA3b MEXIY KJIaCCaMU
7 HEOPraHWYECKUX COCTMHEHUI. 1
3 Pacuérbl mo XuMHUYECKUM YpaBHEHUSIM. 1
9 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC 1




peakuum.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

10 PEaKIHH.
Peakium coemHeHUs, pa3IoKeHUs,
11 3aMeIIeHusI 1 0OMeHa C TOYKHU 3pEHUs
OKHCJIEHHS U BOCCTAHOBJICHHUS.
TernoBoit 3¢ (heKkT XUMUIECKUX PEaKIIH.
12 DK30- ¥ 3HI0TEPMHUUECKUE PEAKIIH.
PacueTsl 1o TEpMOXUMHUUECKUM
13 yYpaBHEHUSIM
CKOpOCTh XUMHUYECKUX PEAKIIUH.
14 [lepBoHauanbHbIE NPEACTABICHUS O
KaTajause.
[IpakTuueckas pabora Nel. M3yuenue
15 BJIMSIHUS YCIIOBUH NMPOBEJCHNUS XUMUYECKOM
peakuuu Ha €€ CKOPOCTb.
OOpatuMble 1 HEOOpATUMBbIE PEAKIIHH.
16 [TonsTHE O XUMUYECKOM PaBHOBECHH.
CymHOCTh npo1iecca AMEeKTPOIUTHYECKOM
17 JUCCOLIMAIINY.
CymHoCTh nporecca MEKTPOIUTHIECKON
18

JAUCCOoMaliu.




19

20

DIIEKTPOTUTHYECKAs JUCCOLMALINS KUCTIOT,
OCHOBaHHUH U COJIEH.

DIIEKTPOTUTHYECKAs JUCCOIMAIINS KUCTIOT,
OCHOBaHHUH U COJIEH.

21

Cnabble U cuibHbIE IEKTPOIUTHL. CTeneHb
JMCCOLIMALIUY.

22

23

Peakumu noHHOTO OOMEHA M YCIIOBHS X
npoTekanus. Peakuun oOMeHa Mexay
pPacTBOPAMHU DJIEKTPOJIUTOB

Peakuuu nonHoro obMeHa u YCIIOBUA UX
IMPOTCKAaHUA.

24

25

26

XUMHYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTMHEHUN B CBETE
MIPEACTABICHHUH 00 AJIEKTPOIUTHIECKOM
JUCCOLIMAIIMY U OKUCIIUTEIIHLHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUSX.

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKNUX COEIUHEHUN B CBETE
IPEJCTAaBICHUN 00 2IEKTPOIUTHUECKON
JUCCOLIMAIIMU ¥ OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUsX.

PacueTsl o ypaBHEHUSIM XUMHUYECKHUX
peakuun




27

28

29

I'maponus cosnen.
I'maposnus cosneil.

[TpakTuueckas padota No2. Perenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
«CBOMCTBA KUCIIOT, OCHOBAHUH M COJICH Kak
AIIEKTPOIUTOBY.

30

Pemenne 3ama4 Ha BEIYHUCIIEHUE MACChl MIIA
00BEMa MPOAYKTa PEaKINH 110 U3BECTHOM
Macce Ui 00bEMY UCXOIHOTO BELIECTBA,
COJIepKaIIero MPUMECH

31

32

33

Penienue 3a/1a4 Ha BBIYMCIICHUE MACChI WIIH
00bEMa MPOAYKTA PEAKIINH 110 U3BECTHOM
Macce Wi 00bEMY UCXOIHOTO BEIIECTBA,
COJIepIKAIIEeTO MTPUMECH

O000111eHME U cUCTEMATU3ALMS 3HAHUI 110
TeMe «DJNEKTPOJIUTUYCCKAS JTUCCOIIMAIINS

O00011eHME U cCUCTEMATU3ALMS 3HAHUI 110
teM «Kimaccupukanus XuMHIECKUX
peaKuuii»

34

35

KonTponbnas pabota Ne 1 mo remam
«Knaccuduxarus XuMu4ecKiX peakiuii» u
«OJIEKTPOJINTUYECKAS TUCCOLTUALIMSI.

XapakTepHUCTUKA raJIorT€HOB. 3HAKOMCTBO C




o0Opa3iamMu IpUPOAHBIX COCTUHEHUI
HEMETaJUIOB (XJIOpUAAMH, CYIbhuIaMu
cynbdaTamMu, HUITPATaMH )

36 Xiop
37 XJI0pOBOJOPOA: MOJIyYEHHE U CBOKCTBA.
Comnsnast kuciota u eé€ conu. KauectBeHHas
38 peakuus Ha XJIOpUA-UOH
[TpakTuueckas pabota Ne3. [Tonyuenue
39 COJISTHOM KUCIIOTHI U U3y4eHHE €€ CBOMCTB.
[TonoxeHnue Kuciopoa 1 cepol B
40 [Iepnoanueckoii cucreme, CTPOCHUE UX
aTOMOB. AJIJIOTPOIHS.
DuU3NYECKNE U XUMUYECKHE CBOMCTBA CEPHI.
41 Haxoxnenue B npupone. [Ipumenenne
42 CepoBonopon. Cynabpusl.
Oxcup cepsl (IV). CepHucras kuciora u eé
43 COJIH.
Oxkcup cepsl (VI). Cepnas xucnora u eé
44 conu. KauectBeHHas peakius Ha cynbdar-

45

HOH

OxucIuTeIbHbBIE CBOMCTBA




46

KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

BbruucnieHue mo XMMHYECKUM YPaBHEHHSIM
pEaKIMK MacChl, KOJIMYECTBA BEIIESCTBA WITH
0o0beMa 1o U3BECTHOM Macce, 00beMy
OJTHOTO U3 BEIIECTB

47

48

Brraucnenue 1mo XuMu4eCKuM YpaBHCHHUAM
PCaKMu MacCChbl, KOJIMYCCTBA BEIICCTBA UJIA
o0Bpema 1o U3BECTHOH Macce, 00beMy
OJTHOTO U3 BEILECTB

[TpakTuueckas paborta Ne4.Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Kucnopon u cepay.

49

50

[Tono>xenne azora u gocdopa B
HepHOI{H‘IeCKOﬁ CHUCTEMEC XUMHNYCCKHUX
DIIEMEHTOB, CTPOSHHE HX aTOMOB. A30T:
CBOMCTBa M IPUMEHEHHE.

Amvuak. OU3NUeCKHEe U XUMHUYSCKHE
CBOICTBA. HOHy‘ICHI/IC U MPUMCHCHUC.

51

Conu ammonus. Pacrio3naBaHne KaTHOHOB
aMMOHUs.

52

53

A30THaAs KUCIIOTA.

OKHCIUTEIBHBIC CBOMCTBA a30THOM
KuCIOTEL. CoNM a30THOM KUCIOTEL. A30THBIC




54

ya00peHusl.

®docdop. Amtorponus docdopa. CBoicTBa
docdopa.

55

56

Oxkcua pocdopa (V). Dochopras kuciaora u
e€ comu. Dochopubie ynodpeHus.
3HAKOMCTBO C MMUHEPAJIbHBIMU
ynoOpeHusMu

ITonoxxenue yriepoga U KpEMHUSA B
HepHOHquCKOﬁ CHUCTCMC XMMHUYCCKHUX
QJICMCHTOB, CTPOCHUC UX ATOMOB.
XHUMHUYECKHE CBOMCTBA yriepoaa

57

58

59

VYrnekucneiil ra3. YrojbHag KUCI0Ta U €€
conu. KpyroBoport yriepona B npupojie.
Pacnio3naBanue kapOOHAT-MOHOB.

erMHI/Iﬁ H €0 COCOIUHCHUA. CunukaTHas
MMPOMBIIIJICHHOCTD. HpI/IpO)IHBIC CHJIMKAThI

O000111eHHE U CUCTEMATU3ALM 10 TEME
«HemeTamieny

60

61

KonTponbnas padota Ne2 o teme
«Hemerambi.

OO01mas XxapakTepruCTHKa METaJIOB.
Dusnyeckue coricTBa. CruiaBbl METAJUIOB.
3HAKOMCTBO C 00pa3iiaMu METaJIOB U




CIUIaBOB (paboTa ¢ KOJJICKIUSIMH)

HaxosxieHre MeTauioB B MpUPOJIE U 00IIHe
crocoObl ux nony4yeHus. [Tonstue o

62 METAJTypruu. BeITecHeHre 0IHOr0 MeTasia
JIPYTUM U3 pacTBOpa COJIHU

63 CruaBbl

64 [Ilenounble METATIIBI.

65 CoenvHeHus 11eJI0YHBIX METAJJIOB

66 Marnuii. lllenouno3eMenbHbIE METAIIEL.

67 Baxwueiiime coeMHEHUs KalbIIUs.
’KectkocTh BOJIBI M CTIOCOOBI €€

68 YCTpaHEHHS.
Amomunuii. Haxoxaenue B mpupoae, ero

69 MOJIy4YeHHUE U CBOMCTBA. 3HAKOMCTBO C
COCTMHEHUSIMU ATFOMUHUS

70 Baxnelime coelMHEHNS aTFOMAHUS
Keneso. Haxoxnenue B mpupoae. ColicTa

71 xKemesa.
CoenuHenus xenes3a. 3HAKOMCTBO C pyJlaMu

72

Keiec3a




[IpakTuyeckas pabora Ne5. Pemenne

73 9KCHEPUMEHTAJIbHBIX 331a4 110 TEME
«MeTauibl U UX COEUHEHUS».
O000111eHrEe U cUCTEMATU3ALMS 10 TEME

74 «O01me CBOMCTBA METAJLIIOBY
Kontponpnas padora Ne3 mo reme «O0mtme

75 CBOMCTBA METAIIIOBY
BemiectBa, BpeaHble 1is 310pOBbs

76 YeJioBeKa.

[Tonumeps! ¥ UX 3HAUEHHE B )KU3HU

77 YeJioBeKa.

78 XUMUS U 310pOBBE.

79 MunepanbpHble y1o0peHus, KiaacCupuKanus.

80 XnMHYeCKasi TEXHOJIOTHS KaK HayKa.
[ToHsiTHE O XUMUKO-TEXHOJIOTUYECKOM

81 mporecce.

32 [Ipoussoncreo H2SO4
ITonsiTHE: CBIPBE - XUMHUKO-

83 TE€XHOJOTHYECKHUH MPOLIECC - MPOIYKT.

84 [Tonsarue o metaiurypruu. IIpoussoacrso




YyryHa U CTaju

85

[Tpo6iieMa paliOHAIBHOTO HCIIOIb30BaAHUS
CBIPBS.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

85




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

8 KJIACC
Kona .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
NMpoBepPsieMOro .
0o0pa3oBaTeIbHON MPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTara
1 ITo Teme: «IlepBoHaYabHBIC XUMUYECKHUE TIOHSITHSI
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX ITOHSATHN: aTOM, MOJEKYIa,
XUMUYECKHA DJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOHAST U HEOAHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
11 MaccoBasi JIOJISI XUMHYECKOTO DJIEMEHTa B COCMHCHUHU, MOJIIPHBIA 00BEM,
XUMHUYECKash peaKlus, KIACCU(PUKALUS PEAKIUi: PEaKIMH COCAHMHCHUS,
peaKuuu Pa3lIOKEHUsS, PEaKIUW 3aMEIICHUs, peakluu OOMeHa, IK30- H
OHJIOTEPMHUUYECKUE pEeaKIHuH, TEeIIoBo d(pdeKkT peakiuu, pacTBop,
MaccoBasi I0JIs BelecTBa (IIPOLIEHTHAs KOHIICHTPAIIHs) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYSCKHX IOHATHH U
' MPUMEHSITH 9TH IOHSATHUS TIPY OIMMCAHUH BEIIECTB U UX MPEBPAIICHUN
13 UCIIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHHs ()OpMYIT BELIECTB
' Y YPaBHEHUI XUMHYECKUX PEaAKIINil
14 PacKpBIBaTh CMBICII 3aKOHOB COXPAHEHHS MAacChl BEIICCTB, IMOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUEHUsI, 3aKOHA ABOTaIPO
15 OTIPEIeIIATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KIacCU(PUIIMPOBATh XUMHUYECKHE peakuuu (10 YHCTy H  COCTaBy
' YUYaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3 (HeKTy)
1.7 BBIYHCIISATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChI BEIIIECTB
18 BBIUKCIISTH MAacCCOBYIO JIOTMIO XHMHYECKOTO »diieMeHTa 1o (opmyre
' COEIMHEHNH,
1.9 BBIUHCIISATH MAaCCOBYIO JIOJTEO BEIIIECTBA B PACTBOPE
1.10 NPUMEHSTh E€CTEeCTBEHHOHAy4YHbIE€ METOIbl TO3HAaHUS — HaONIOJCHNUE,
' WU3MEpPEHHE, MOJICIIMPOBAHNE, IKCTICPUMEHT (PeaIbHBIA U MBICIICHHBIN )
2 [To Teme: «BaxHeiime npeaCcTaBUTEN HEOPTAHUIECKUX BEIIECTB
21 PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TIOHSATHH: OKCHJ, KHCJIOTA,
' OCHOBAHHE, COJIb
59 OTpeAeNaTh TNPUHAAICIKHOCTh BEIIECTB K ONPEIeIEHHOMY Kiaccy
' CoeIMHEHHH 1Mo GpopMyIam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
94 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOICTBA BEIIECTB

Pa3IMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC NpPpUMEpaMU MOJICKYJIAPHBIX




YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XMMHYECKUX IIPEBPAILlCHU B
Pa3INYHBIX YCIOBUAX

CJIeZIOBaTh IPaBUJIaM I10JIb30BAHUS XUMUYECKOM MOCY0H 1 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IpaBUjIaM oOOpalleHus C BEUIeCTBaMH B
COOTBETCTBUM C UHCTPYKUMSAMU IO  BBINOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOPOAA), IPUIOTOBIEHHUIO PACTBOPOB C ONPENEIEHHOU
MacCOBOM JI0JIEM PacTBOPEHHOI'O BEILECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C IIOMOUIbI0 MHIMKATOPOB (JIaKMYC, (peHosiTanenH, METUIOPaHXK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoamyeckas cucteMa XMMHUUYECKUX
snemeHToB J[. . MenneneeBa. CTtpoeHHE aTOMOB. XHUMHYECKass CBSA3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

pPaCKpbIBaTb CMBICII OCHOBHBIX XHWMHYCCKHUX TOHSTHM: AApO  aToma,
BHGKTpOHHHﬁ clIon aToMa, aTOMHasa Op6I/ITaJ'IB, paanyc atomMa, XUuMHUYICCKad
CBA3b, IoJsipHasi u HCTIOJIIPpHAA KOBAaJICHTHasd CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HMOHHAA CBA3b, HOH, KAaTHOH, aHHOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOiauuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHMUYECKHX DJIEMEHTOB: pa3jinyaTb IOHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpynmna)y, «manbie» u
«OoIpIINEY TEPUOBI

3.4

3.5

3.6

packpeiBaTh  cmblic  Ilepuommueckoro 3akonma .M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAHHE IIEPUOJANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT UX MOJI0KeHUs B [leproanyeckoi cucreme

COOTHOCHUTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XMMHuYeckux oaeMmeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAMHU CTPOEHHUsSI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsa sAApa, oOIiee YuCIIO JIEKTPOHOBHM  PacHpelesieHHe HuX 110
3JIEKTPOHHBIM CJIOSIM)

ONpeaACIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OTMpEeNeNsiTh BHUJA XHUMHYECKOW CBA3M (KOBAJIGHTHAass W  HMOHHAs)B
HEOPraHUYECKUX COCTMHEHUAX



9 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

11

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

IIo Teme: «BCH_[CCTBO U XUMHUYCCKas pCaKLuA»

pacKpbpIBaTh  CMBICI ~ OCHOBHBIX  XMMHMYECKUX IOHATHHA:  pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, MIEKTPOIUTHYECKAS JUCCOLUALINS, PEAKIIUU
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe paBHOBEcHE, OOpaTHMbIE U
HEOOpaTUMblE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEpHOCTh, XMMHYECKAsI CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTaJUIMYECKas pelI€TKa, CIIaBbl, CKOPOCTh XUMUYECKON PeaKkLuu

1.2

1.3

14

HIUIIOCTPUPOBATL  B3aWMOCBA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
IMPUMCHATDH 3TU MMOHATHA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

COCTAaBJIATh ~ YPaBHEHHS  AJICKTPOJUTUYCCKONW  JHUCCOLMAIMH  KHCIIOT,
HIeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO
oOMmeHa

PaCKphbIBATh CYHUIHOCTDb OKHUCINTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOT'O 0ajaHca 3THX peaKL{I/Iﬁ

1.5

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnbel W HX CcoeOUHEHHUS» U «MeTamiabl U HX
COCOUHCHU

2.1

XapakTepu30BaTh (OMUCHIBATh) OOIMME M CHenuPUUIecKue XUMHUYECKUE
CBOMCTBAa TMPOCTBIX U CJIOXHBIX BEIIECTB, TMOATBEPKAas OIKUCAHUE
npuMepamMu MOJEKYJSIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PeaKui

2.2

COCTaBJIATb YPABHCHUA peaKHHﬁ, MNOATBCPKAAOINX  CYHICCTBOBAHUC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX IMPEBPALICHU B Pa3IMYHbIX
YCIIOBHSIX

CcJIeZIoBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opyJIOBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMHU 1O  BBINOJHEHHUIO J1aOOpaTOPHBIX
XUMHUYECKHUX OIMBITOB IO MOJYYCHHUIO M COOUPaHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucIIoro rasa)

MPOBOANTH PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUA-, OpPOMHUI, HOIHI,
kapOoHat, ¢ocdar, cunmmukar, cynbdar, THIPOKCHIWOHBI, KaTHOHBI
aMMOHHSI, WOHBI HM3yYEHHBIX META/UIOB, TPUCYTCTBYIONINE B BOIHBIX




PacTBOpaxX HCOPraHM4YCCKUX BCUICCTB

3.1

[To Teme: «XuUMHUS U OKPY>KAIOIIAsL CPEIar

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux nonsarui: IIJIK Bemectsa;
KOPpO3Us METAIIJIOB

3.2

HpI/IMeHﬂTb OCHOBHBIC onepam/m MBICHHTCHBHOﬁ JCATCIIBHOCTU — aHAJINU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISBICHUE MPUYUHHO-
CJICACTBCHHBIX CBSI3Cﬁ — HJIA I/I3yT-IeHI/I$I CBOI>'ICTB BCHICCTB U XUMHNUYCCKUX
peaKIuii; eCTeCTBCHHOHAyYHbIE METOJbI TO3HAHHMS — HaOJIOJICHHUE,
HU3MEpEeHHUE, MOJICITUPOBAHNE, SKCIICPUMEHT (PCaTbHBIN M MBICIICHHBIH )



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KUIACC
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1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA
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1.2

1.3

[Ipenmer xumun. Ponp XMMHUM B KU3HM 4YeIOBEKa. XUMHUA B CUCTEME HayK. Tema u
BelecTBa. Gu3nUecKkrue CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

Ilonatue o Meromax mO3HaHHMS B XMMUH. YucTble BemecTBa U cMecd. CrocoObl
pazzaeneHus cMecen

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. CUMBOJIBI XUMHUUYECKUX 3JIEMEHTOB.
[IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE

1.4

Xumuueckass Qopmyna. BaleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BenlecTB. OTHocuTenbHas aToMHass Mmacca. OTHOCHUTENIbHAs
MOJIEKYJISIpHas Macca. MaccoBasi 1011 XMMUYECKOTO JJIEMEHTA B COCIUHEHUHT

1.5

1.6

1.7

KonnuectBo BemecTa. Moisib. MossipHas Macca. B3auMocCBsi3b KOJIMYECTBA, MAaCChl U
quclia CTPYKTYPHBIX ©IUHUI] BemecTBa. Pacuérel mo GopMynaM XUMHYECKUX
COE€IUHEHUN

Ou3nyeckue U XUMHUYECKHE SBICHHS. XUMHYECKas peakius U e€ Mpu3HaKku. 3aKOH
COXPAaHEHHUS MACChl BEIIEeCTB. XuMuieckue ypaBHeHus. Kiaccudukarus XuMuaeckux
peakuuii (CoeAMHEeHUS, PA3JI0KEHUSI, 3aMELIICHUS, 0OMEHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYJIOM, C MpaBUIIaMHU
paboThl B 1abopaTopuu U npuéMaMu oOpalleHus ¢ J1adopaTOpHBIM 000pyIOBaHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoaeHne (usnyeckux (IUIaBJICHHE BOCKA, TasHHUE JIbJa, PACTUpaHUE caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAallusi BOJAbI) M XUMHUECKUX (TFOpPEHHE CBEYH,
MPOKAJTMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KHUCJIOTOHN) SIBICHHM,
HaOJIlOJIeCHWEe W  ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHUX PpeaKIMi
(pa3noxenue caxapa, B3aUMOJIEHCTBUE CEPHOW KHUCIOTHI C XJIOPHAOM Oapwus,
paznoxkenue ruapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJIEWCTBHE jKelie3a C
pactBopom conu Meau(ll), n3ydyenue crnocoOoB pazaeneHus cMmecell (C MOMOLIbIO
MarHuTa,  (QWIbTPOBAaHHE,  BBIIAPUBAHWE, JUCTHIULILUA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHON CONM, HAONIOJCHHE M OMNMCAaHUE pPE3YyIbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
Mojieiel MoeKy (I1apoCTeP>KHEBBIX)

Baxwueiimue MMPpEACTAaBUTCIIN HCOPraHNYICCKNUX BCIICCTB

2.1

Bo3nyx — cmeck razo. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT M POCTOE BELIECTBO.
Haxoxpaenue kuciopoja B mpupojie, pusndeckre 1 XuMUYecKre CBOICTBa (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONydeHHUs KHCIOpOAa B
naboparopun M TmpoMbllieHHOCTH. KpyroBopor kuciopona B mpupoje. O30H —
JUIOTPOMHASA MOIUPHUKAIMS KUCIOPOAA

2.2

TennoBoit 3¢ dekT XuMHUYECKON peakINH, TePMOXHUMHUYECKHE ypaBHEHUs, 2K30- U




SHAOTEPMHUUYECKUE peakuuu. TomaMBO: Yroib W MeETaH. 3arpsi3HEHUE BO3/yXa,
yCHJIEHHE TapHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO €0

2.3

2.4

Bomopon — anemeHT M InpocTtoe BemecTtBo. HaxoskaeHue BoAopona B IIPUPOLE,
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oaydeHus. KuciaoTs u
COJIA

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoiicTBa BoAbl. Boga xak pactBopurens. PactBopbl. HacelieHHbIE U
HEHACBILICHHBIE pacTBOpbl. PacTBOpMMOCTH BewiecTB B Boae. MaccoBas 1o
BELIECTBA B PacTBOpe. XUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHuUA. Posib pacTBOpOB B
IPUPOAE M B JKU3HM YeloBeKa. KpyroBopoT BOIbI B INpUPOAE. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdecknx coenuHeHuit. Oxcuapl. Knaccudukaiuss OKCUI0B:
coneoOpa3ymoiire (OCHOBHbIE, KHUCIOTHBIE, amM(OTepHbIE) U HECcoIeoOpasyrouue.
Homenknarypa okcugoB. dusnueckre 1 XUuMUYECKUE CBOMCTBA OKcUI0B. [lomydyeHue
OKCHJIOB

2.7

OcHoBanus. Kitaccupukanus OCHOBaHMIA: MENOYM W HEPACTBOPUMBIC OCHOBAHHSL.
Homenkmarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonyuyenue ocHoBaHUI

2.8

2.9

2.10

Kucnorsl. Knaccudukauuss xucinor. Homenknarypa kucinor. @Pusnyeckue Hu
XUMHUYECKHE CBOMCTBAa KucnoT. Psan aktuBHoctH MerauioB H.H. bekerosa.
[Tonyyenue kucior

Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJICH.
[Tonyuyenue coneit

I'eneTnyeckas CBA3b MCXKAY KilIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI
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XUMUYECKUH JKCIICPUMEHT: KA4eCTBEHHOE ONPEICIICHUE COJCpIKAHUS KUCIOPOJa B
BO3IyXe, MOJYYCHHE, COOMPAaHHEe, PACIIO3HABAHUE M HM3YYCHHE CBONCTB KHCIIOPOJA,
HaOJTI0/ICHNE B3aUMOJICHCTBHUS BEIICCTB C KUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHUS H
MpeKpaIeHus: TopeHus (ToXxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U OIHCaHUE
WX CBOWCTB, MOJy4YeHHE, COOMpaHKe, Paclio3HaBaHWE U M3y4YeHHE CBOMCTB BOJOpPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugom  memu(ll)  (Bo3moxkHO
UCIOJIb30BaHNE BUAEOMATEpUAIOB), HA0IIOIeHNE 00pa3IoB BEIIECTB KOJIMUECTBOM |
MOIlb, HCCIEJOBaHHE  OCOOEHHOCTEHpPACTBOPEHHUS  BEIIECTB C  Pa3jIH4HOMN
PacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMpeneIEHHOW MaccoBOW moiei
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABl C MeETAUIaMU (HATpUEM U
KaJIbIIieM) (BO3MOXHO HCITOJIb30BAHHUE BHJICOMATEPHAIIOB), ONPEICIICHHE PAacTBOPOB
KHCIIOT W IMIeJIOYed ¢ TIOMOIIBI0 HWHIMKATOPOB, HCCJICIOBAaHUE OOpPa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHE WU3MEHEHUS OKPACKH
WHIMKATOPOB B PAcCTBOpAxX KHUCIOT M MIeNOoYed, M3yuyeHUe B3aWMOJACUCTBUS OKCHIA
meau(ll) ¢ pactBopoM cepHOW KHCIOTBI, KHCIOT C MeETajllaMd, pPEaKIui
HEUTpanu3aluy, TMOJNyuYeHHE HEepacTBOPHUMBIX OCHOBAaHUMN, BBITECHEHHE OJHOTO
MeTajjia JIPYyruM M3 PacTBOpa COJH, PEIICHUE SKCIEPUMEHTANBHBIX 3a7ad M0 TeMe
«Baxnennme KiIaccel HEOPraHMYECKUX COSUHEHUN»




IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMHUYECKUX 3i1eMeHToB [[.1.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLINH

3.1

[lepBble MOMBITKH KIACCUPUKAIMHM XUMHUYECKHX 3JeMeHTOB. [loHsTHE O Tpymmax
CXOAHBIX DJIEMEHTOB (ILEJIOYHBIE W ILEIOYHO3EMENbHbIE META/Ibl, TaJIOIEHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aMmdoTepHbIE OKCHIBI |
TUAPOKCHIBI

3.2

Ilepnonnueckuit 3axkoH. Ilepuoguyeckas cucrema XMMHYECKUX anemeHToB [I.W.
MenneneeBa. Kopotkonepuognas u mmHHONEepuoaHas (opmbel [lepromnyeckoit
cucrteMbl xumuyeckux onemeHtoB JM. Menneneesa. Ilepuogsl U rpymnmsl.
@u3NYECKU CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJIA U IPYIIIBLI JIEMEHTA

3.3

3.4

3.5

3.6

Crpoenne atomoB. CoctaB aToMHbIX sigep. M3orombl. OnekTpoHsl. CTpoeHue
JEKTPOHHBIX 000JI0UeK aTOMOB INepBbIX 20 XUMHUYECKUX 3ieMeHTOoB [lepuonnyeckoit
cucrtembl JI.MI. MengaeneeBa. XapakTepuUCTHKa XUMHUYECKOIO JJEMEHTa II0 €ro
nonoxeHuto B Ilepuonnueckon cucreme .M. Menneneena

3aKOHOMEPHOCTH  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUNIMYECKUX CBOWCTB IO TPYIIAaM M NEpHoJaM. 3HAYEHHUE
[Tepuonnueckoro 3akoHa u llepmoanveckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB JJISI
pa3BuUTHS HayKu U npakTuku. .M. MenaeneeB — yu€HbIi U rpaKJaHUH

Xumuyeckass  cBsi3b.  KoBaneHTHas  (monsipHass M HEMOJIApHas)  CBA3b.
DNEeKTPOOTPUIATENILHOCTh XUMUYECKHX AJIeMeHTOB. loHHAas CBS3b

Crenenp okucieHusa. OKHUCIUTETLHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccsr
OKHCJICHUS U BOCCTAHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIU

3.7

XUMUYECKUI SKCIIEPUMEHT: H3ydyeHHe oOpa3loB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aMMO/ICIICTBUE THAPOKCUIA IMHKA C PACTBOPaMH KHUCIIOT U IIEI0YEH, IPOBEACHHE
OTIBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUMA
(ropeHue, peakliuy pa3iokKeHHs], COeIMHEHNUS )

9 KJIACC
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IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS

BemectBo n xummnueckas peakuus. [loBropenue
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Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema xumudeckux syemeHtos JI.M.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XAMHYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KAJIUSI, KIS U UX COCTUHEHUH B
COOTBETCTBUHU C MOJIOKEHHEM 3JIEMEHTOB B Ileproanyueckoil CUCTEME U CTPOCHUEM
HUX aTOMOB

1.2

CrpoeHue BeliecTBa: BUJBI XUMHUYECKON CBSI3U. THUIBI KPUCTALTUYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THMNA KPHUCTAUIMYECKOM PpEIIETKH W BHIA
XUMUYeCKOr cBsi3u. Kiaccudukanus M HOMEHKJIATypa HEOPTaHWYECKHUX BEIISCTB
(MexxyHapoHas U TpUBHAIbHAS ). XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIITUXCS K




Ppa3InYHbIM KJjJ1accaM HCOPTaHUYCCKUX COGI[I/IHGHI/II\/‘I, T'CHCTUYCCKas CBA3b
HEOPTraHUYCCKUX BEIICCTB

1.3

Knaccugpukanuss XMMHYECKUX PEAKIMW IO PAa3TUYHBIM TNpU3HAKaM (10 YHCIy |
COCTaBy YYacCTBYIOILIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 N3MEHEHHUIO
CTEICHEH OKHUCICHUS XHUMHYECKUX 3JIEMCHTOB, IIO 06paTI/IMOCTI/I, o ydacTturo
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE pEaKLUU, TEPMOXUMUYECKUE YPaBHEHUS.
[ToHsiTHE O CKOPOCTH XMMUYECKON peaKIuu

14

[Tonstue 00 OOpaTUMBIX M HEOOPATUMBIX XHMHUYECKHUX peakiusax. Ilonsatue o
TOMOTEHHBIX W TETEPOTeHHBIX peakiusx. [loHATHEe O XMMHUYECKOM pPaBHOBECHUHU.
@DakTOphl, BIUAIOIMIME HAa CKOPOCTh XUMHYECKOW pEakUMd U  TIOJO0XKECHUE
XUMHYECKOT'O PABHOBECHUS

1.5

1.6

OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, JIEKTPOHHBIN OalaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHE  YpPaBHEHHM  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C HUCIIOJIb30BAaHUEM METO/1a 3JIEKTPOHHOI0 OaaHca

Teopust 2NIEKTPOIIUTUYECKOW IUCCOLMALMUA. OJEKTPOJIUTBI M HEDJIEKTPOJIMTHIL.
Karnonsl, aHuoHbpl. MexaHu3M OuccOUalUM BEIIECTB C PA3IMYHBIMM BHJAMU
xumuyeckoi cBs3u. CreneHp aucconuanuu. CuiibHblE U Cla0ble 3JIEKTPOJIUTHL.
Peakuuu nonHoro oomeHa. Y ciaoBus IpoTeKaHUs peakliMii HOHHOTO OOMEHa, MOJIHbIE
U COKpall€HHbIE HOHHbIE ypaBHEHUs peakiuii. CBOICTBa KUCIIOT, OCHOBAHUN U coJiei
B CBETE IMpPEACTaBICHUN 00 »3JICKTPOJUTUYECKON aucconuanuu. KauecTBeHHbIE
peakuuu Ha MoHBL. [loHATHE O rMApPONIN3E Cosler

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMHA KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB U HEMETAIUIOB (rpaduTa U aamasa), CIOKHBIX
BEIECTB (XJIOpHWAA HATPHsi); UCCIECIOBAHME 3aBUCHUMOCTU CKOPOCTH XUMHUUYECKOU
peaKIu OT BO3JACUCTBUS PA3INYHBIX (PaKTOPOB; UCCIIEIOBAHUE JIEKTPOTPOBOTHOCTH
pacTBOPOB BEHIECTB, MPOIIECCA TUCCOIMAIIMNA KUCIIOT, MIeTI04Ye U cojiel (BO3MOMKHO
UCIIONIb30BaHUE BUAEOMATEpUAIOB); MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOMIUX
MpU3HAKW MPOTEKaHUs PEeaKIMii HOHHOTO 0OMeHa (0Opa3oBaHHE OCaliKa, BBIIACICHUE
ra3za, oOpa3oBaHHE BOJbl); OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuuid (TOpeHHe, peaKkIuu pa3loKeHUs, COCTUHEHUS),
pacrno3HaBaHWE HEOPTaHWYECKUX BEIIECTB C MOMOIIbI) KAYECTBEHHBIX PEaKIUd Ha
VOHBI; PEUIEHUE IKCIIEPUMEHTAIbHBIX 3a]1a4

HewmeTannel 1 UX coeaMHEHUS

2.1

OO61mas xapakTtepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CtpoeHue U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHMHMYECKHE CBOIHCTBa Ha IpUMepe XxJjopa (B3auMmojeicTBue C
MeTaJulaMH, HeMeTaulaMH, mienoyamu). XiopoBogopoa. ConsHas KUCIOTa,
XMMHUYECKHE CBOICTBa, OJIy4YeHUe, MpuMeHeHue. JleiicTBrue xyiopa 1 XJI0poBo10poIa
Ha OpraHu3M 4elioBeka. BaxkHelme XI0puabl U UX HAXOXKICHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 3meMeHToB VIA-rpymnmnbl. OcoO€HHOCTH CTPOEHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (U3NYECKHE CBONCTBA MPOCTHIX
BEIIIECTB — KHUCJIOPOJa U cepbl. AJUIOTPONHbIE MOAM(UKAINN KHCIOPOAA U CEpPHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3NUeCKre U XUMHUYECKUE



2.3

cBoiicTBa. OKcHIBI CEpbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUA0B. CepHasl KHCIIOTa,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUUYECKHE pEaKluu, JekKallueé B OCHOBE MPOMBIIUIEHHOTO
criocoba mosydeHHs cepHOM Kuciaotel. [Ipumenenuwe. Coiu CEpHOW KHUCIOTHI,
KaueCTBeHHasl peakuus Ha cyinbdaT-uoH. HaxoxneHue cepbl U e€ COeIMHEHUUN B
npuposie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COEAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa U  BOAOEMOB), CIOCOOBI  €ro
PEIOTBPALLICHUS

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHUS. A30T, paclpocTpaHeHHe B MPHUPoe, PU3NUECKUE
U XMMUYecKue cBoiicTBa. KpyroBopot a3ora B nmpupoie. AMMHAK, €ro (pU3HUECKUE U
XUMHUYECKHE CBOMCTBA, MolyueHne U npuMeHeHne. Coau aMMOHUSA, UX (GU3NIECKHEe U
XUMHUYECKHE CBOMCTBa, npuMmeHeHue. KauecTBeHHas peakuusi Ha HMOHBl aMMOHUS.
A3OTHas KUCIOTa, e€ MmomydeHne, (PU3NUecKue U XUMHUIECKHUe CBOMCTBA (00IIne Kak
MPEJICTaBUTENS KJlacca KHUCIOT U crnenuduueckue). Vcmonb3oBaHME HUTPATOB U
colieii aMMOHHSI B Ka4eCTBE MHHEpAIbHBIX ynoOpeHuil. XuMHUecKoe 3arpsi3HeHue
OKpYXarollel cpelpl COSAMHEHUSIMH a30Ta (KUCJIOTHBIC JIOXKIHU, 3arpsi3HEHUe
BO3/yXa, IOYBBI U BOJJOEMOB)

2.4

®ocdop, amrorponnble Moaupukanuu ¢dochopa, QGUINUIECKHE U XUMHUYECKHE
cBoiictBa. Okcun docdopa(V) u docdopHas kuciora, GusnUecKkue U XUMUUYECKUE
cBoiicTBa, monydyeHue. lcmonb3oBanue (ocdaroB B KadyecTBE MHUHEPAIbHBIX
ynoopeHuit

2.5

2.6

Obmas xapakTtepuctuka 31eMeHToB |V A-rpynmbl. OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHMS. YTJIEepoj, aUIOTPONHBIE MOAU(DUKALINH,
pacrpocTpaHeHHe B INpHpoJe, (U3NYECKHe M XMMUYECKHE CBOMCTBA. AncopOuus.
Kpyrosoport yriaepona B npupoge. OKCHIbI yriepoaa, UX GU3N4ecKue 1 XUuMHUUECKUe
CBOWCTBa, [eiicTBUE Ha JKUBbIE OpraHU3MbI, MOJy4YeHHE U TPUMEHEHUE.
Dkonoruyeckue MpoOieMbl, CBsi3aHHble ¢ okcuaoMm yriaepoaa(lV); rumoresa
100aTBHOTO MOTEIJICHUST KJIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KuciaoTa u eé
colu, MX (U3NYECKME M XUMHUYECKHE CBOMCTBa, IOJIy4EHHE U TPUMEHEHHE.
KauectBeHHast peakiusi Ha KapOoHaT-uoHbI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEAMIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE

[lepBoHavanbHble TOHSTHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COEIUHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ATaHOJ, TJIMUEPUH, YKCYCHasl KHUCIIOTa).
Nx cocraB n xumudeckoe crpoenue. [loHsTHEe 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX:
JKUpax, OeKax, yriieBoaax — U UX POJIH B KU3HH YejoBeKka. MarepuaabHOE €TMHCTBO
OpPTraHWYECKUX U HEOPTAaHUYECKUX COCTUHECHUN

2.7

KpemHuii, ero ¢usuueckne M XMMUYECKHE CBOWCTBA, MOJY4YEHHE M IPUMEHEHHE.
Coenunenus kpeMHus B mpupojie. O6mue npeacrasieHus o0 okcuae kpemuus(1V) u
KpeMHueBOM kucinore. CHUIMKAThl, WX HCHOJb30BaHWE B OBITY, MeJIULUHE,
MPOMBINIIEHHOCTH. BakHeline CTpOuTeNbHbIE MaTepHallbl: KepamHKa, CTEKIIO,
IIeMeHT, ©OeToH, xkene300eToH. [IpoGnembr  6Ge30mMacHOTO  MCIOJIB30BAHUSA
CTPOUTENBHBIX MaT€pPHUajIOB B IOBCEAHEBHOM KU3HU



2.8

XUMHUECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3li0B HEOPTaHUUECKUX BEIIECTB, CBOWCTB
COJIIHOW KHCJIOTBI; TNPOBEJCHUE KAYECTBEHHBIX pPEaKUWd Ha XJIOPUA-HOHBI H
HaOJI0/IeHUEe TPU3HAKOB MX MPOTEKaHMs; OMbBITHL, OTpa)karolue (usndeckue u
XUMHYECKHE CBOMCTBA TallOTEHOB U HMX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HaKOMJICHHE ¢ 00paslamu cepbl M €€ COCAMHEHUSMHU (BO3MOXXHO HCIOJIH30BAHUE
BUJIEOMATEPHAJIOB); HAOIIOACHUE Mpolrecca OOyIJIMBAaHUS caxapa IOJ JeHCTBHEM
KOHIIEHTPUPOBAHHOW  CEPHOW  KHUCIOTHI;  M3YYEHHE  XHMHUYECKHMX  CBOMCTB
pa30aBIeHHON CEepHOIl KHCIOTHI, MPOBEIEeHNEe KaYyeCTBEHHOW Peakluu Ha Cyibdar-
MOH U HAONIOJCHHWE MpHU3HAKa €€ MPOTEKAaHHs;, O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiictBamu azota, (Gochopa U HUX COEAUMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), oOpa3laMu a30THBIX M (PochOpHBIX ymOOpeHHUid; IMoaydeHue,
coOupaHue, pacro3HaBaHHE M HM3y4YE€HHUE CBOICTB amMMHakKa; IpPOBEJICHUE
KaueCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uoH U HU3y4yeHHE MPU3HAKOB UX
IIPOTEKaHUs, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MEABIO
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB); H3y4YCHHUE MoOJenen
KPUCTAUNTMYECKAX pPEmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMKM PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM MPOTHBOTrasa; MOJyueHUE, COOMpaHUE, paclo3HaBaHUE U HU3YUCHUE
CBOMCTB YTJIEKHCIIOIO Ta3a; MPOBEIEHHWE KAYEeCTBEHHBIX PEaKIHil Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YUYEHUE NIPU3HAKOB UX IIPOTEKAHUS; 03HAKOMIICHHE C MPOAYKIINEHN
CUJIMKATHOM MPOMBILUIEHHOCTH; PELIEHHUE SKCHEPUMEHTAIbHBIX 33Jad 10 TeMe
«BaxkHenme HeMeTaJUIbl U UX COEIUHECHUS»

MeTanibl U X COSAMHEHUS

3.1

OO0mmass XapakTepUCTUKA XHMHUYECKHUX JJIEMEHTOB — METAJZIOB Ha OCHOBAaHUU HX
nosioxkenus B [lepuonnueckoit cucreme xummuieckux aieMeHToB .M. Menneneesa u
cTpoeHus: aroMoB. CTpoeHHe MeTaluoB. Meramindeckas CBsI3b M MeTaJUIMYECKast
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psii HAlIPsHDKEHUH METalJIoB

3.2

3.3

3.4

3.5

duznyeckue M XHUMHUYECKHE CBOMcTBa MeTamioB. OOmmMe crnocoObl MOTyYEHHS
MeTtauioB. [loHSTHE O KOpPpO3UM METAUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHUE B OBbITY
Y TIPOMBINIIEHHOCTH

[Ilenoynsle MeTaibl: nojokeHue B [lepuoauyeckoll CUCTEME XMMHUYECKHX
anementoB J[.MI. MeHneneeBa; CTpOEHHME HX aTOMOB; HaxO0XJACHUE B IPHUPOJE.
®uznyeckue U XUMHUYECKHE CBOIcTBa (Ha mpumepe HaTpus U Kanusi). OKcuasl U
TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHne ne0uHbIX METaJIJIOB U UX COEAMHEHUN

[IlenoyHo3emMeNnbHBIE METAJUIBI MAarHUKA M KaJbLUi: NOJIO)KEHHE B llepmogmueckoi
cucremMe xumuueckux dnemeHToB J[.M. MenneneeBa; cTpoeHHEe HX aTOMOB;
HaxoXxJeHue B npupoje. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA MAarHUsl M KajbIUsl.
Baxneiime coequHeHns KanbIus (OKCHUI, THAPOKCUI, coiin). JKECTKOCTh BOABI U
CHocoObl €€ yCTpaHeHus

Amomunuii: nonoxenue B Ilepuoguyeckoit cucreme xumuueckux siaemeHToB J[.U.
Menzeneesa; CTpOEHHUE aTOMa; HaxXO0XAEHUE B Ipupoae. PU3NYECKue U XUMUYECKHE




CBOWCTBA aTIIOMUHHA. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCHIA ATTFOMUHHUS

3.6

3.7

Kenezo: mosoxenue B Ilepuommueckoil cucreme xumudeckux snemeHtoB /JI.U.
MenieneeBa; CTpo€HUE aTOMa; HaxOXJIeHue B pupoje. Puznueckue U XMMUIECKUe
cBoMcTBa xene3a. Oxcuapl, rupokcusl u conu xenesa(ll) u xeneza(lll), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3laMu METaJUIOB M CIUIABOB, UX
(U3NYECKUMU CBOWMCTBAMH;, MU3yYCHHUE PE3YyJIbTaTOB KOPPO3UU METAILUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOCHCTBHSI OKCHIA KaTbITUs
U HaTpus C BOJOW (BO3MOMKHO HCIIOJNIb30BAaHUE BUACOMATEPHAJIOB); HMCCIIEOBAHUE
CBOMCTB >KECTKOM BOJIbI; Ipollecca TOPEHHs »Keje3a B KHUCIOpoje (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBCHHBIX PEaKIUi
Ha WOHBI (MarHus, Kaublus, aaroMuHus, 1uHka, xenesa(ll) u sxemeza(lll), meau(ll);
HaOJIFOICHUE U OMKMCAHKE MPOLIECCOB OKPAIIUBAHMS TUIAMCHH HOHAMH HATPHS, KaJTUs
U Kanblus (BO3MOXKHO  HCIIOJIb30BaHHE  BHJICOMATEPUANIOB);  HMCCIICOBAHUE
aM(OTEPHBIX CBOMCTB THIPOKCHIA AaTIOMUHHS M THIPOKCUIA IIMHKA, pEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHIIre MeTaIbl U UX COSTMHECHUSDY

XuMus U OKpYyXKaromasa cpeaa

4.1

4.2

4.3

HoBsie maTepuansl u TexHonorud. Benjectsa 1 Marepualibl B MOBCEAHEBHOM KU3HU
YyeJoBeKa. XUMUS U 3J0pOBbe. be30macHoe UCIoIb30BaHNUE BEUIECTB U XUMUYECKUX
peakiuii B ObiTy. [lepBast mOMOIIb TPU XUMHYECKUX 0KOTaX M OTPaBICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHHUE OKpYKarolen
cpeast IIJIK. Ponp xumuM B pemIeHUM SKOJOTHYECKHUX mpodiem. [IpupogHbie
UCTOYHUKH YTJIEBOJOPONOB (yrojb, HPUPOIHBIA Tra3, He(PTh), MPOMYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH HKCIEPUMEHT: HU3ydeHHe oOpas3loB MaTepuanoB (CTEKJIO, CIUIABBI
METAJIJIOB, MOJINMEPHBIE MaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox
NpoBepsSIeMOro
TpedoBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOr0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'0
o01mero oopazoanusi Ha ocHoBe PI'OC

IIpencrapienue:

11

O TIO3HABAEMOCTH  SIBIICHHMH NOPUPOJIBI, IOHMMAaHHE OOBEKTHBHOM
3HAYMMOCTH OCHOB XHMHYECKOH HAayKh KakK O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OO0IIed KyJbTypbl U  IPAKTHUYECKON
JeSITEIbHOCTH Y€JIOBEKa B YCIOBHSX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX II0O3HAHMS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX H
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUYECKHX
peaKkIuii; yMEeHUE UCII0JIb30BATh MOJCIIU SISl OOBSICHEHUSI CTPOEHUSI aTOMOB
U MOJIEKYJI

1.3

0 chepax npodecCHOHATHHON MeSITEIbHOCTH, CBA3AaHHBIX C XUMHEH |
COBpPCMCHHBIMUA TEXHOJIOI'UAMU, OCHOBAHHBIMHA Ha JOCTUXKCHUAX
XUMHUYECKOU HAayKH, 4YTO IIO3BOJIUT O6y‘~IaIOHH/IMC$I paccMaTpuBaTbh XUMHUIO
Kak cdepy cBoed Oyaymieil mpodecCHOHATbHON ACSITEILHOCTH U CHENaTh
OCO3HAHHBIN BHIOOP XMMHUHU KaK MPOQUILHOTO MPEeAMeTa IpU Iepexoie Ha
YPOBEHb CPEHEro 00Iero 00pa3oBaHusI

2.1

Bianenne cucreMoi XMMHYECKUX 3HAHWW U YyMEHHUE NPUMEHSTh CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpasi BKIIFOYAET:

BAKHEUIINE XUMUYECKHUE TOHITHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJAHAS U HEOIHOPOIHAsS
CMECh, OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJIIpHAs MaccChl, KOJMYECTBO
BEIIECTBa, MOJb, MOJISIpHAash Macca, MOJSPHBIH OO0BEM, OKCHJ, KUCIOTa,
OCHOBaHUE, COJb (CpemHssl), XUMUYECKass PEaKIlHs, PEeaKI[uu COCIUHEHUS,
peaKIu pa3IoKEeHUs, PEaKlUU 3aMEIEHUs, PEaKIuu OOMEHa, TEIIOBOM
3¢ (deKT peakuuu, 3K30- U IHIOTEPMUUYECKUE PEAKIUH, PaCTBOpP, MAcCOBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MacCoBasl J0JIs U MPOLIEHTHAs
KOHIIEHTpALlMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aToMa, aToOMHas oOpOuTadb, paguyc aroMma, BaJIGHTHOCTb, CTENEHb
OKHCIICHUSI, XUMHYECKasl CB3b, JJIEKTPOOTPULIATENBLHOCTh, NOJSpHAs M
HETIOJIIPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJJIMYECKAs CBSA3b,
KpUCTauTMdeckass  pemeéTka  (aTOMHas, HWOHHAsA,  METaJUTHYecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, DJIEKTPOJMT W HEDJICKTPOJIHT,
DJIEKTPOJINTUYECKAS] ~ JTUCCOIMAIMsS,  PEaKIMd  HOHHOro  OOMEHa,
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKUCITUTENh u
BOCCTAHOBUTEIIb, OKUCIEHHE U BOCCTAHOBIICHUE, JJIEKTPOJIU3, XUMUUYECKOE



paBHOBecHe, 0OpaTUMble U HEOOPAaTHUMBIE PEaKIUH, CKOPOCTh XUMHUYECKON
peaxuuu, katanuzarop, [1JIK, koppo3us Metanos, crijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoauueckui 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

TEOPUH XHAMUH: ATOMHO-MOJICKYJISIpHAs Teopus, TEeOpHst
AJIEKTPOJIUTUYECKON JUCCOIHAIIIHI

BJ'Ia,I[GHI/IC OCHOBaMHM XHMHUUYECKOM I'paMOTHOCTH, BKJIIO‘laIOIHeﬁl

3.1

YMEHME IPaBUWIbHO HMCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MHUHEpAIbHbIE YHAOOpPEHHs, METaJUIbl W CIUIABbI, MPOTYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOJOB (YIS, IPUPOIHOIO
raza, HepTu) B OBITY, CEIBCKOM XO3SCTBE, HA TIPOU3BOJCTBE M IIOHUMAHNE
3HAYEeHUs JKUPOB, OEJIKOB, YIJIEBOJIOB JJISI OpraHM3Ma YEJIOBEKa; yMEHUE
[IPOTHO3UPOBATH BIIMSHHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATH XUMUUECKHUE 3HAHUS CO 3HAHUSMU JAPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C Pa3IMYHBIMHM HMCTOYHHKAMHM HH(OpMALMU IO
XUMUM  (HayyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATbH I/IH(i)OpMaI_II/IIO O BCIICCTBAxX, HX
MNPEBpAlICHUAX U IPAKTUYCCKOM IMPUMCHCHUHU U YMCHUC HCIIOJIB30BATH eé
JJIA pCHICHUA y‘Ie6HO'HO3HaBaT€J'II>HBIX 3aJda4

Bnanenue ocHoBaMHU MOHATUHHOIO ammapaTa M CHUMBOJIMYECKOTO S3bIKa
XUMHHU JUISL COCTaBJIeHUsI (OpMYJ HEOPraHMYECKUX BEIECTB, YpaBHEHUM
XUMHUYECKHX peakluil; ocHoBaMu xumuueckoil HomeHkiaatypsl (IUPAC u
TPUBUAJILHON )

YMeHne o0bsICHATDH CBSI3b MOJIOKEHUS deMenTa B [lepuoanueckoii cucreme
C YHUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUUYECKUX
JJIeMEHTOB (cocTaB M 3apsii  siApa, OOIIEe YHCIO DJIEKTPOHOB),
pacrpeneseHueM dJJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOIOB, KA U KaJbLUs

IIpencraBnenue 0 NEPUOIUYECKON 3aBUCHMOCTH CBOWCTB XWUMHYECKHUX
9JIEMEHTOB (paJlyCc aroma, OJIEKTPOOTPUIIATETbHOCTH), MPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHUS 31eMeHTOB B [lepunonnueckoii cucreme (B
MajblX MEPUOAAX M TJaBHBIX MOJArPYNIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMenue kinaccuuuupoBarh:

7.1
7.2

XUMHUYCCKUEC 3JICMCHTHI

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIINH




YMeHue Onpeaciarh:

8.1 BaJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BEHIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTEJb U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKHE CBOMCTBA!
MPOCTHIX BELIECTB (KUCIOPOJ, O30H, BOJAOPOJ, rpadur, ammas, KpeMHUH,
9.1 asort, (ocdop, cepa, Xy0p, HATPHUH, KAJTUHA, MarHUW, KaJbIUH, aTIOMUHHM,
JKee30)
CJIOKHBIX BEIIECTB, B TOM YHWCJI€ WX BOJHBIX PAcTBOPOB (BOAa, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOJIOPOA, OKCHUIBI M TUIPOKCHIBI MeTauioB |—IIA
9.2 rpym, amromunns, meau (1), nunka, sxenesa (11 u 1), okcuaer yriepoma (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiabHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT
9.3 UX COCTaBa W CTPOCHHMS, NMPUMEHEHHE BEIIECTB B 3aBHUCUMOCTH OT WX
' CBOMCTB, BO3MOXHOCTb MPOTEKAHMSI XUMHUYECKHX IMpEBpALCHUI B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBJISATh MOJICKYJISIPHBIC W MOHHBIC YPaBHCHUS PEAKIIHA, B TOM
qHCIe:
10.1 peakuuii FOHHOTO OOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WLUTIOCTPUPYIOIINX XHUMHYECKHE CBOWCTBA W3YYCHHBIX KJIACCOB (TPYyIIN)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKTAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Yy HUMH
11 YMeHue BIYUCIITH (IPOBOAUTH PACUETHI):
111 OTHOCUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB, MACCOBYIO
' JIOJTF0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMMHUYECKUX PEAKIUNA U HaXOJUTh KOJUYECTBO BEIIECTBA,
' 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO IIO3HaHUs (HAONIOJCHHE, H3MEpPEHUE,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHUU BEIIECTB M XHUMHUYECKUX
' SBIICHUH; yMeHHEe chHOpMYIHpOBaTh MPOOJIEMY WM MPEIJIOKUTH IyTH €
perreHus
12.2 Oe30macHOi paboThl ¢ XUMUYECKHUMH BEIIECTBAMH, XUMUYECKOW MOCYI0M 1

J1a0opaTOpHBIM 000y I0OBaHUEM



12.3

13

npaBuJiaMyd 0€30MacHOTO OOpAaIIeHHs] C BEIIECTBAMH, HCIIOJIB3yeMbIMH B
MOBCE/IHEBHON JKM3HU, IpaBUJIaMH TIOBEJEHUS B LEIIX cOepekeHus
3M0pOBbS M OKpYXKalollel NpUPOIHOM Cpelpl; MOHMMAaHHUE Bpena
(omacHOCTH) BO3ACMCTBHS HA JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEILECTB,
CIO0COO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hannuue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBIICHUA
CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHE W ONHCaHHE (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
$U3NUECKUMU M XMMHUYECKUMHU SIBICHUSMH; OMBITHI, WJUIIOCTPUPYIOIIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HN3YUCHHUEC crmoco0oB pasaciICHuA cMmeceit

13.3

MOJIY4YCHHUEC KHCJIOpPOJa U HU3YUYCHUC €Tro CBOﬁCTB; IMOJIY4YCHHUEC BOAOPOOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUE YIJICKHUCIOIO Ira3da U H3YUCHUC €TO
CBOI>'ICTB; MOJIYUYCHHNEC aMMHaAKa U U3YUCHUC CTO CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPEHEIEHHOM  MaccoBOM  JIOJIeH
PacTBOPEHHOTO BEWIECTBA

NPUMEHEHUE HHIUKATOPOB (JaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUTSL OTIPEICIICHUS XapaKTepa Cpeibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCJICIOBAaHNUE U OIMCAaHHE CBOMCTB HCOPTraHUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; MU3YUCHHUC B3aHMOﬂeﬁCTBHH KHCJIOT C MCTallllaMH, OKCHAaMHU
MCTAJIJIOB, PACTBOPUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIY4YCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOI'O MCTalla
ApyruM H3 pacTtBOpa COJIM; HCCICAOBAHUC aM(I)OTepHLIX CBOMCTB
TUAPOKCHUI0B aIFOMHUHUA 1 TUHKA

pCIICHUC JOKCIICPUMCHTAJIIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/I‘-IeCKa$I JAUCCOLIM AL,
«BakHele HeMeTaJUIbl U UX COCOUHCHUA, «BaknHele MeTamibsl U ux
COCOUHCHU A

XUMHUYECKHE HKCIEPUMEHTHI, HWUIIOCTPUPYIOLINE NpPU3HAKU MPOTEKaHUs
peakuuii HOHHOrO OOMEHa; KaueCTBEHHBIE PEeaKMi Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOPax MOHBI: XJIOPHUI-, OpPOMHI-, HOAUM-, Cylbdat-, pocdart-,
KapOOHAaT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-UOHBI, KaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adloMuHus, xeneza (2+) u skenesa (3+), memu (2+),
IIUHKA

YMmenune:

141

NPEJCTaBIsATh  pe3yiabTaTbl  dKCIIEpUMEHTa B (opme  BBIBOJIOB,
J0KAa3aTeNnbCTB, TIpadukoB MW TaOMUI] M  BBIABIATH SMIUPHUECKUE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKIY peIbHO HAOMI0JaeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU W TpOLIECCaMH, MNPOUCXOASIIMMU B MaKpo- MU MHKPOMHpE,
OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMNHU

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 [lepBoHayaIbHBIE XUMUYECKUE TIOHATHUS
1.1 YucTele BemecTBa U cMecH. CiocoObl pa3ieiieHus: cMecei
12 ATOMBI U MOJEKYJbl. XUMHUYECKUE 3I€MEHTbl. CHUMBOJBI XUMHUYECKHX 3JIEMEHTOB.
' [IpocThie 1 cnoXxHBIE BELIECTBA.
13 Xumnueckass ¢opmyna. BajgeHTHOCTP aTOMOB XUMMUYECKUX 3JIeMeHTOB. CTerneHb
' OKHCIIEHHUS]
3aKOH IIOCTOSHCTBAa cocraBa BemecTB. OTHOCHTENBbHAas aTOMHAas — Macca.
14 OtHocuTenbHAsE MOJEKYJsIpHas macca. MaccoBas [0 XMMHYECKOTO 3JIEMEHTA B
COEIMHEHUU
15 KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MonsipHbeiii  00bEM  Ta30B.
' B3aumocBsI3b KOIMUECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €AMHUI] BELLIECTBA
16 duznyeckue U XUMUYECKUE sBJICHUSA. XUMUYECKasi peakuus U €€ NMPU3HAKU. 3aKOH
' COXpaHEHHUsI MacChl BELIECTB. XUMUUYECKUE YPAaBHEHUS
5 [Tepuognueckuii 3axkoH u Ilepumonuyeckas cucreMa XUMHYECKHX 3iieMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. llepuogmyeckas cucreMa Xumu4eckux diemeHToB J[.M.
2.1 Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB I1€pHO/1a ¥ TPYIIIHI JIEMEHTA
Crtpoenue atomoB. CocraB aToMHBIX saep. M3orombl. OnexTpoHbl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XuMUYeCcKUX 31eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena
3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XMMHYECKHUX DJJIEMEHTOB IEPBBIX TPEX
53 NEepuoJIOB, Kalus, KajblMsg (pajgMyca aToOMOB, 3JIEKTPOOTPHIATENBHOCTH,
' METAITIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB) U UX COEAMHEHHUN B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [lepuonyeckoii cucteMe U CTpOEHUEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuyeckass  cBsizb.  KoBaneHTHas  (mojsipHas W HENOJSIpHAsi)  CBSI3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh XMMHUUECKHUX 3JeMEeHTOB. MoHHas cBs3b. Meramunueckas
CBSI3b
39 Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
' CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMHYECKOU CBSI3H
4 Baxkneiiimue mnpeacTaBUTENM HEOPraHMYECKHMX BewlecTB. Hemeramibl M HX
coeIMHEHU. MeTajulbl U UX COEAUHEHMUS
Knaccudpukanms u  HOMEHKJIATypa HEOPraHWYECKUX COEAMHEHMH: OKCHJIOB
41 (coneobpa3zyrole: OCHOBHbIE, KUCIOTHBIE, aM(pOTEpHbIE) M HEC0JIe0Opa3yIolIKe;

OCHOBaHUH (1IEIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOAEPKAIINE
1 OECKHUCIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIBIX)



du3znueckue M XMMHYECKHE CBOMCTBa MIPOCThIX BCHICCTB-HCMCTAJJIOB: BOJOpPOJA,

42 XJIOpa, KUCIIOpO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
®u3nueckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJIOB: JIUTHUS, HATPUS,
4.3 KaJlis, MarHusg W KajJblUs, aJIOMHUHHS, Kele3a. JIEKTPOXUMHUYECKUH psij
HaIpsHKEHUH METAILIOB
44 Ou3nyeckue M XUMHUYECKHE CBONCTBA BOJOPOAHBIX COCAMHEHUH HEMETAJIIOB:
' XJIOPOBOAOPOJIa, CEPOBOAOPOIA, AMMHUAKA
dusndeckue U XMMHUYECKUE CBOMCTBa OKcH10B HemeTaiutoB: cepsl (1V, V1), azora(ll,
4.5 IV, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV). Ilonydenue okcumaoB
HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcunoB: metawioB |A—-IIIA rpynn, uwunka, memu(ll) u
xenesa(ll, 11). [TomyueHre OKCHIOB METAJIJIOB
XVUMUYECKHE CBOMCTBA OCHOBaHMM U aM(OTEpHBIX THIPOKCHIOB (Ha MpUMepe
4.7 TUAPOKCUIOB AJIIOMUHUSA, XKele3a, UMHKa). [loaydeHne ocHOBaHMM U aM(OTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBa KHCIOT: XJIOPOBOJOPOIHOM, CEpPOBOAOPOTHOM,
48 CEpHUCTOM, CepHOH, a30THOH, ¢ochopHON, KpeMHHEBOW, yroiapHOU. Ocolble
' XUMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOW CEpHOU M a30THOM kucior. [lomyuenue
KHUCJIOT
4.9 OO6mue xuMHYecKre cBOcTBa cpenHux coieil. [lonydenue coneit
4.10 [Tonyuenue, coOupanue, pacrmo3HaBaHWE BOAOPOJAA, KHCIOPOJa, aMMHUaKa,
YTJIEKHUCIIOTO Ta3a B 1a0opaToOpuu
411 [Tonyuenne ammuaka, CEpHOM W a30THOM KHUCIOT B MPOMBIIIICHHOCTH. OO0Imue
' CIIOCOOBI TOTYyYEHUS] METAJIOB
412  TeHeTmdeckas CBsI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCTMHCHUN
5 XUMHUYECKUE PeaKUU
Knaccudukanus XUMHYECKUX PEAKIUN IO pa3NUYHBIM TMPU3HAKAM: IO YUCITY H
5.1 COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIUIOBOMY 3(PPEKTy, M0 U3MEHEHHIO
CTENeHEeN OKUCIIEHUS XUMUYECKUX AJIEMEHTOB
59 TennoBoil dpPEKT XUMHUUECKOW PEaKIUuH, TEPMOXUMUUYECKUE YpaBHEHHUsA. DK30- U
' SHIOTEPMUUYECKHE peaKIu. TepMOXUMUYECKNE YPaBHEHUS
OKHMCIUTENbHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENM U BOCCTAaHOBUTEIU.
5.3 [Ipoueccer OKHCJIEHUS u BOCCTAHOBJICHHUSI. ONEeKTPOHHBIN OanaHc
OKHCITUTEITFbHOBOCCTAHOBUTEIILHON PEaKIINN
5.4 Teopust 3NEKTPOTUTHUYECKON aucconuanuu. KaTHOHBI, aHHOHBI. OJEKTPOJIUTHI U
' HEeANIeKTPoNuThl. CHUIbHBIE U clabble NMeKTPOIUThl. CTeneHb AUCCOIHAINN
55 Peakiiun nonHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHA, MTOJTHBIC
' Y COKpall€HHbIE HOHHBIE YPAaBHEHUS PEAKIINi
6 XuMHS ¥ OKpYXKaromas cpeaa
6.1 BemectBa u Marepuansl B IOBCEIHEBHOM JKM3HM 4YelloBeKa. be3omacHoe

HUCIIOJB30BaHUC BCIICCTB U XHMMHUYCCKUX peaKL[I/Iﬁ B J'Ia60paTOpI/II/I n 6BITy. HepBaﬂ



NnoMoub MnMpu XUMHUYCCKUX 0KOraxX U OTPABJIICHUAX

XUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpebl (KUCIOTHBIE TOKIU, 3arps3HEHUE
MOYBBI, BO3JyXa W BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus [IpenenbHas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTApHUKOBOTO 3¢ (eKTa, pa3pylnieHHe 030HOBOTO
IO
[Ipumenenue cepsl, azora, ¢hocdopa, yriepojaa, KpeMHHUsI U UX COCTUHEHUI B OBITY,
MEIUIUHE, TPOMBIIUIEHHOCTH M CEeIbCKOM Xo3siiicTBe. [IprMeHeHHe MeTamioB |

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequHenuil. [loHsTHE O KOPPO3WU METANIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3HHU

6.4 [TpupoaHbIe UCTOUHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBINA ra3, HEPTH), MPOAYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUAX

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAaHOJ, TJHUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTie 0 OGMONOTMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yrieBojJax — U HX
POJIH B JKU3HH YEJIOBEKA

7 Pacuérsr:

7.1 1o (hopMyiaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSAM




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

Oobs3aTesibHbIE YUeOHbIe MATEPUAJIBI VISl YYAIIerocst

PaGouas mporpamma 1mo XMMHH COCTABIIEHA C YIETOM CIEAYIONUX YI€OHBIX TTOCOOMIA:
1. Xumusa, 8 kmacc: yrnyOseHHBIH ypoBeHb: yueOHuk / ['abpuensa O.C., OOmectBo c
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/I[PODAY»; AknmonepHoe odmiecTBo «M31aTeascTBoO
«IIpocBemenner, 2024 rox
2. Xumus, 9 xnacc: yrinyOneHHbli ypoBeHb: yueOHUK/ [abpuensn O.C., Ocrpoymo W.I'.,
CnankoB C.A., JIéskun A.H., Aknmoneproe obmiectBo «M3gatenpctBo «IIpocsemenuey, 2025
roj

MeToanueckue MaTepUAaIbI VIS YYUTEJIs

1. Xumus (yrnyoneHssiii ypoBenp) Peamuzamus tpeboanuit PI'OC  ocHOBHOTOOOIIETO
o0pa3oBaHUs: METOAMYECKOe mocolOue s yuutens non penaknuen A.A.Kasepunoit, M-
OI'BHY"UHCcTUTYT cTpaTeruu pa3Butus odpasosanus', 2023

2.0durmanpHbIi caiT rpymnmbl kammanuil «lIpocsemnienue»: https://prosv.ru/

3. O.C.I'abpuensina «HacronbHas kaura yautens xumun»-M, «bmuk i K»,2001

4. O. C. I'abpuensn, O.JI. AcanoBa. Xumusi. Yrny0ieHHbsli ypoBeb. 8-9 kinacc.KontponabHbie u
npoBepouHbie paboTsl. Jpoda. 2023 T.

Hudposbie 00pa3oBaTebHbIe pecypchl U pecypchl ceTu UHTepHeT

1.bubnuoreka ITOK https:// m.edsoo.ru

2.Enunas xomutekius mudpoBbix odpasoBatenbHbixpecypcos http://school - collection.edu.ru/
3.Meroauveckuepa3pabOTKH YPOKOB, JIAOOpAaTOpPHBIC PaObOTHI, TECTHI M1 KOHTPOJIbHBIE pa0OTHI,
OJIUMITHA]TBI, BUJICOOIIBITHI, XHMUYECKUE 3a]1aui, HHTePHET-yueOHuKH 1mo xumuu http://som.fsio.
ru /subject.asp?id =10000755

4. AJIXMUMUK. BrmroyaeT METOIUYECKHE PEKOMEHIAUUIS yUYUTENeH XUMHH, CIIPAaBOYHUKH,
Ounorpadun BeTMKUX XUMHKOB, pa3aenbl'Becenas xumusa", "Xumus Ha KaKIbld A€Hb" U MHOTO
JPYyroil MHTepecHO! urosne3Hoi napopmaru http://www.alhimik.ru/

5.3amaun 1S OMUMIMUAA MO XHUMHHU, OMHMCAHWE WHTEPECHBIX XMMHUYECKUX OMBITOB, CIOBaph
XUMHUYECKHX TEPMHUHOB, CBEJICHUS W3 TCOXUMHH (TIPOMCXOXKICHUE W XUMHYCCKHH COCTaB
HEKOTOPBIX MUHEPAJIOB) http://www.edu.yar.ru/russian/cources/chem/
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