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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1o XuMuM Na€T NPECTaBIECHUE O IENIX, OOIIeH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEAOBATEAbHOCTh  HU3YYEHUS] XUMHM C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM W IPEIMETHBIM pe3yjibTaTaM OOy4YeHUs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHbIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyy4arolerocsi, ero MpeACTaBIEHUH O MaTepUabHOM €IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPaOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooJIeMbl IKOJIOTMYECKOM 0€30M1acHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUJICHUS U TBOPYECKHX CIIOCOOHOCTEM
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbl Kypc XMMUU OCHOBHOTO OOIIEro 0Opa3oBaHUsI OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkKaHus MPOrpaMMbl MO XMMUU CPOpPMHUpOBaHA HAa OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CoaeprkaHue CKIIAIbIBACTCS W3 CHCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWU HA OCHOBE TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKOMN JUCCOLUAIINU BEIIIECTB B PACTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOWMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
UCIIOJIb30BAaHUEM 3HAHWW W3 paHEE M3YYCHHBIX YYCOHBIX IPEIMETOB:
OKpY)Karolud Mup, Ouosorus, (usnka, mMaTeMaTuka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapaKTepa
oOpazoBaHus, cnenuuku y4eOHOro MpeaMeTa U O0OECIeYeHUE YCIEIIHOTO
oOydeHHs Ha CIEQYyIOIIeM ypoBHE oOpa3oBaHus. B mporpamme 1Mo XuUMUU
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTUYECKAs HAMPABICHHOCTh OOyUYEHUS XUMUH,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOydarolmuxcsi M TOCIEAYIOUIee CaMOOIpeAeieHne B BbIOOpPE HaIlpaBiICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

Yrny0néHHoe UM3ydyeHHE XHMMHHU CIOCOOCTBYET —peaiu3aluu  3ajad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
POJOJKEHUS 00pa30BaHus U JAJIbHEUILIEH TPYJOBOU J€ATEIbHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
muddepennupoBanHoro (yriy0n€HHOro, NpoGUILHOTO) HW3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIETO 00Opa30BaHUsI.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJIbTYyphl. 3ajada y4eOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MNPUOOLIEHUM K HAayYHBIM
METO/JAaM TO3HaHUS IPU M3YYEHUM BEUIECTB W XUMHUYECKUX PpPEaAKLUH,
(GbOopMHpPOBAHUU U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSTEIbHOCTH, OCBOCHHM TPaBUJ O€30MacHOro OOpalleHHs C BELIECTBAMHU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

GbopMUpOBaHHE HWHTEIIEKTyaJIbHO Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEJIbBHOMY MPHUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIs TOHUMAaHUSI XUMUYECKON
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
(opMHUpOBaHKE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUMU;

dbopmupoBanue  oO0mell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



XUMUHW, TPUMEHSITh WX MPU PEIIeHHH MNpoOJeM B TOBCEAHEBHOW JXKM3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IEHHOCTH XUMHUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yriny0nénHoe u3zydeHue ydyeOHOro npeaMera « XuMush» oTBoautcs mo 136
yacoB B 8 1 9 kiaccax (4 yaca B HeZieNt0), Bcero 272 Jaca 3a JiBa roja oOy4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/IbHbIE XUMHYECKHE OHATHSA

XuMusi — BakHasi 00JIACTh €CTECTBO3HAHMS U MPAKTHUUECKOU JESATEIHHOCTH
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusL BewlecTB. [IOHATHE O TEOPETHYECKMX M HMIMPUYECKUX METONAX
IIO3HAaHNsA B €CTECTBEHHBIX Haykax. [IpeacTtaBieHuss O HaydHOM IO3HaHUM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (DaKThl, IpOOIEMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMHU U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJbI, TOPHBIE MOPOABI U MUHEpaJIbl. IIoHATHE O TOMOTE€HHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemectBa U XuMHUYECKHE pEaKUUU. ATOMBI M MOJEKYJIbl. XHUMUYECKUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BellecTB. OnpeneneHue BaJeHTHOCTH 3JIEMEHTOB 0O
dbopmynam OWHApHBIX COEJUHEHUM U cocTaBieHue GopMmyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHAas Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
coenuHennu. Haxoxxnenue nmpocTteitiieit hopMysibl BEIIECTBA IO MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BelecTBa. Pacuersl mo Qopmynam
XAMHUYECKUX COeInHEeHUd. MonspHag Macca cMmecu BemecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMEeHTa B coenuHeHuM. Haxoxknenue mpocteiimeid (GopmyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtoMHO-MonekysipHass Teopus. JKus3Hb M JearensHocTh M.B. JloMoHOcOBa.



XuMHYECKUE ypaBHEHUS. TUIBI XUMUUYECKUX PEAKIUI (COEIUHEHHUS], Pa3JIOKEHUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKON TOCYZ0M, C mpaBwiaMu pabOThl B JabopaTopuu U MpUEeMaMu
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJEHCAlUS BOJbI) U XUMHUYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE ¢ 0OpaslamMu BEIIECTB
koiauuectBoM | monbs. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKaHUS
XUMHUUYECKUX peakiuil (pasyioKeHHe caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna wmeau () npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTWLISALNS, XpoMaTtorpadusi), MpOBeICHUE OYUCTKH MTOBAPEHHON
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAacCCBl.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. Mosapubii 00b€M ra30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocTtoe BemiecTBO. HaxokaeHue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Tponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue kuciopona.
CriocoObl MoTy4YeHus: KUCIOpOo/ia B Ta00OpaTOpUU U MPOMBITIIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoma B mpupose. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJ0TepMUUYecKue peakuuu. TomnuBo. Mcnons3oBaHue yrisi 1 METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonmopon — »asnemeHT u mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyenus. [lonstue o kucnorax u cossix. Menone3oBanrne BOIOpoaa B Ka4ECTBE
TOILJIUBA.



Bonma. ®dusnueckue cBouctBa BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CrniocoObl BbhIpaXeHHsI KOHILIEHTPAIllMU PAaCTBOPOB: MAaccoBasi J10Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUsA OKCUAOB. OU3NUECKUE U XAPAKTEPHBIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KHUCIIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCJIOT. PU3NYECKHE M XHMHUYECKHUE CBOMCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Kmaccudukanust OCHOBaHMM: MIEIOYH U HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB ITMHKA M
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuCiIble, OCHOBHbIC, JBOIHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

DKCIEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SBJIICHUM:

KOJINYECTBEHHOE OIIPEJIEIICHNE COAEPKaHUSI KUCIOPOAa B BO3LYXE;

NoJyuyeHue, coOnpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOa;

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHMH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAaKOMJIEHHE ¢ 00pa3amMu OKCUOB U OMMCAHUE UX CBOWCTB;

MOJIy4YeHHe, COOMpaHWe, paclo3HaBaHWE W HU3YYEHHUE CBOWCTB BOJOPOJAA
(ropenue);

B3aMMO/ICicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MAaCCOBOM J0JIEW paCTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacCTBOPEHHOI'O BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeIOBaHNE 00pa3I[0B HEOPTAaHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJy4EHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHUE OJHOTO MeETalia
JIPYyTUM W3 PacTBOpa COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pEellIEHHE DHKCIEPUMEHTAJIbHbIX 3a7ad 1o TeMme «OCHOBHBIE KJACChI
HEOPraHUYECKUX COCIUHEHUIN.

Iepuonnyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHUYecKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (cCeMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIIOYHBIX U IIEIOYHO3EMEIIbHBIX
MeTajulax, TaJoreHaX, MHEPTHHIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpHIE
o0pa3ytoT aM(poTepHbIE OKCHJIBI ¥ TUPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux osnemeHtoB [, WM. MeHnneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. Ilepronbl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEeKTPOHBL. DJNEKTPOHHAsT OpOUTallb. DHEPreTUYECKUEe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOutamu. ONEKTPOHHBIE KOH(MUTYpAllMU U AJIEKTPOHHO-
rpadudeckue (Hopmysbl aToMOB. DU3MYECKUN CMBICI TMOPSAKOBOTO HOMEDPA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHne JJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSAM, HOAYPOBHAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npakTtuku. [[. M. MeHueneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULATENIBHOCTh XUMHYECKUX JJIEMEHTOB. XHUMHYECKas CBS3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THUMBI KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHE CTENEHEW OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTaHOBIEHUA. OKUCIUTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyi METaJJIOB U HEMETAILJIOB,;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJCHNUE  OIBITOB, HWJUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU).

MexnpeaMeTHbie CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: ABJIEHUE (IPOILECC), HAyUYHbIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETT.

®dusuka: sABIEHUS NTPUPOIbI, (QHUIUUECKHE SBJICHUSA, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, €IWHUIBI HW3MEpeHus, o0bEM, Macca, arperaTHbIe
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKUX) TEJ, dIEKTPUICCKUIM
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadus: armocdepa, rumpocdepa, MHHEpadbl, TOPHBIE MOPOIbI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HaHUW OCHOBHBIX pas3eioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNel aToMOB MaybiX mepuoaoB. OcobeHHOCTU
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHun aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHas (HEMoJspHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3aUMOJEHCTBUS (BOJAOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunel KpUCTALTMYECKUX PEIIETOK — aTOMHAs, MOHHAs, MeTaJuTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTHU UX CTPOCHHS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY Y4YacTBYIOIIMX B pPEaKUUHU BEIIECTB, MO TemIoBoMy 3¢(dexTy, 1o
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrx BEIIeCTB).

DONeMeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTUKa XUMHUYECKHUX
peakiuid. TernoBoit 3(PpdekT XUMHUUECKON peakiuu. DK30- U IHIOTEPMUUYECKHUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XHMMHMYECKOM peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
@dakTopbl, BIAUSIOLIME HA CKOPOCTh XMMHUYECKOW pEaKkLHMH. DHEPrusi aKTHBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHUYECKOTO paBHOBecUS. (DAKTOpHI, BIMAIOMIME HAa COCTOSHHE XUMHUYECKOIO
paBHOBecud. IIporHozupoBaHue BO3MOXKHOCTM  NPOTEKAHHS  XUMHUYECKHX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE pEeaKInH. OxucnurenpHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBieHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAsA JIHucconmanus. XUMHUYECKHE pPEaKkIMM B PacTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEIEKTpOoiuThl. KaTHOHBI, aHWOHBL. MeXaHu3M JUCCOLMALUU BEUIECTB C
pa3iaMyYHBIM BUJOM XHUMHUYECKOM cBs3U. CuibHble M Ci1a0ble 3JIEKTPOJUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y ciioBUs MPOTEKAHUS PEAKIIMK HOHHOTO OOMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THAPOJIM3a COJIEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VICCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKON pEaKMU OT BO3/IEUCTBUS
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

VCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCa AUCCOLUALNAU
KHCJIOT, LIEI0YeH U COJICH;

IIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX NPHU3HAKH IMPOTEKaHUS peaKLuil
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa u ¢heHondTanenHa) 1is
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, WUIIOCTPUPYIOUIUX  TIPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUEe HEOPraHWYECKUX BEHIECTB C IOMOINbI0 KaYeCTBEHHBIX
pPEaKUNil HA UOHBIL;

pelieHrne HKCHEPUMEHTANbHBIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuu», «l'uaponus comeity, «DIeKTpoauTHIeCKas
JTUCCOLIHAITIS.

HemeTaJsibl 1 MX COeIMHEHU S

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeTaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMoOJielicTBUE C  MeTaJUlaMH, HEMeTajulaMH,  BOJOM,  IIeJ0YaMH).
XmopoBonopoa. CoJiiHass  KUCIIOTa, XHMHUYECKHE CBOICTBA, IMOJY4YEHHE,
npuMeHeHue. JleiicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHUCJIOPOJACOIEPAKAIUX KACIOTaX XJIOpa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aMMOJICUCTBUE C HEMETayIaMH, METaJJIaMH, KOHIICHTPUPOBAHHBIMU
a30THOM M cepHOM kucioTamu). CepoBOAOPOJ, CTpoeHHe, (U3HUECKHUEe WU
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI
cepbl KaK MPEICTaBUTENId KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, (QuU3NUECKHEe U XHUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KUCIOTHl U cynb(paroB. KauecTBeHHBIC
peakuuu Ha cyiabhut-, cynbGua- U cyiabdar-annonsl. HaxoxneHue cepbl U ee
COCNMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOIIEHn Cpenbl
COEIMHEHUSAMM Ccepbl (KHUCIOTHBIE JI0XKIH, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IPEIOTBPALCHHUS.



OObmas xapakrepuctuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3oT, pacnpocTpaHeHuEe B Mpupoje, (Ppu3mdeckne U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJIaMH, BOJOPOAOM, KuciopoaoM). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanusg. Conu aMMOHUA, MX (U3HUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuuss Ha woHbl ammoHus. Oxcuabl azora (I, I, I, 1V, V).
A3zotuctas Kuciaota. A30THasi KUCIIOTa, €€ MoJdy4YeHue, (GPU3nYecKue U XUuMUYECKHe
cBOMcTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KHUCIOT U crnenuduueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSAMH a30Ta (KUCIOTHBIC MOXIH, 3arpsA3HCHHE BO3ayXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie momudukanmu ochopa (Oenmbiii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METaJlIaMH,
KHUCTIOPOJIOM, TaJIOTeHaMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl pocdopa (I, V), dochopnas kuciora, ¢undeckrue U XUMHUUECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA00peHHusl. XUMHUYECKOE 3arpsi3HEHUE OKpPYXalolled cpeibl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mas xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETIEHN OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBONCTBAa TMPOCTHIX BEIIECTB
(B3aMMOJIeHiCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM M
cepHoit kucinoramu). [lorstue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MOYYCHHE U MPUMEHEHHE. DKOJIOTUYECKHEe MPOoOIeMbl aTMOC(hepHl,
cBs3aHHble ¢ okcugaoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nYecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE W mpuMeHeHune. KapOoHartsl,
TUAPOKAPOOHATHI, WX CBOWCTBA. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUAX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHast kucioTa. [IpupoaHble HCTOYHUKHA YTI€BOAOPOAOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — W WX pOJM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B nipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CWJIMKAThl: (PU3UYECKHE M XUMUYECKHE CBOMCTBA, MOJYyYEHHUE M MPUMEHEHHUE B
ObITY M MPOMBIILIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

bop. Ocobennoctu crpoenus atoma. O01ue npeacTaBieHus 0 (GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMy PUPOIHBIX XJIOPUIOB (TaJlOTEHUI0B);

IPOBEJCHUE OMNBITOB, OTPAKAIOLUMX (U3HMUECKHE U XHMUYECKHE CBOWMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIU Ha XJIOPHUI-, OPOMHUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3YYCHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKkiuid Ha Cyabpua-, cymbPuTt- u Cyibdar-
MOHBI U HAOJIIOICHUE MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

nojiyueHue, coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB aMMUaKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUuE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUEHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3Y4YEHHE B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO,
CBOMCTB (POChHOPHOIT KUCIOTHI U €€ COJEeH;



O3HAKOMIJICHHE C MOJENIIMHU KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-HOHBI U
U3Yy4YEHHUE NPU3HAKOB UX IPOTEKAHMUS;

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBIIIJIEHHOCTH;

pelnIeHne 3KCIepUMEHTANBHBIX 33/1a4 10 TeMe «Ba)kHelme HeMeTalIbl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

O6mue cBoiictBa MetauioB. OOmas XapakTEpPUCTUKA XUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpOCThIX BEHIECTB — METALIOB. MeTaimmyeckas CBS3b H
MeTaJuInYecKasi KpucTajuimueckasi penieTka (MpUMUTUBHASL KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHElEHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJJIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUWA Pl HANPSIKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METAJIJIOB, METAJLUTYPIHsl. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEH KaK OJUH U3
cioco0oB moJyiydyeHuss MeTamioB. lloHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Okcuabl U TUIPOKCUIBI HATPUS U Kayusl. [I[puMeHeHre MeI0YHbIX METAJIJIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenouyno3eMenpHbIE METAUIBI MAarHMM W KaJdbLUHM: TIOJIOKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOKJICHUE B Ipupoie. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelume coelMHEHUs KalblMsl U MarHus (OKCH[, THUIPOKCHU]I,
COJIM), CBOKCTBa, NmpuMeHeHue. KeCcTKOCTh BOJBI UM CHOCOOBI €€ YCTpaHEHHS.
KpyroBopot kaibLus B IpUpoIE.



AmomunMil: nonoxxenue B [leproanueckoil cucreMe XMuMUYECKHX AIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHE CBOICTBa amtoMUHUSA. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJieHUE «IpOBajay 3JIEKTPOHA Ha
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAaX, THMIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakIuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTUKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crtpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuasl, Tuapokcuasl U conu kenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpooIeMbl, CBsI3aHHBIE ¢ METAJUTYPrUYECKUMU IPOU3BOCTBAMM.

OKCHEpUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJiM3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCHIOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U THAPOKApOOHATOB KaJIbIHs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB ITOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMM HAa UOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJFOICHUE W OMHMCAaHWE OKpallMBaHUS TJIAMEHU WOHAMHU HATPUS, KIS U
KIS,

uccienoBaHne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COECTUHEHUSD.

XuMHUA U OKPYKAKIIAs cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HM 4YeIOBEKa. BakHeuiuune
BEILIECTBA U MaTepuasbl, 00JAaCTH MX MpPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie Matepransl U TEXHOJIOTUU. [[pUHIIMIIBI «3€JIEHON XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIEeh cpeibl. IKOJOTUUECKHUE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOa, a30Ta, CEPbI, TKENBIX MeTauoB. [loHsaTHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIE MaTepuabl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH u lleproanueckas cucteMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMmax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buipl
XAMHWYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMA KPHUCTAJINYECKOMN
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3IMYHBIX YCJIOBUSX HAa OCHOBE IPEJICTABICHUM XWMHYECKOM KUHETUKH U
TEPMOJUHAMUKH.

XHUMHUYECKHUE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucieHus-
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€Hl B CBETE MPEACTABICHUN 00
IEKTPOIUTUICCKON  JAWCCONMAIIMA W OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
pEeaKIusIX.

Meswcnpeomemmnuwie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIICCTBJISIETCS. 4Yepe3 HCIONb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE TOHATHS: SABJICHHUE (MPOIECC), HAYUYHbIN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJECIb, TEXHOJOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (U3MUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NPOTOH, HEUTPOH, HOH,
HYKJIWJI, U30TOTBI, KBAHTHI, PaAMOAKTUBHOCTH, alb(a-, 0eTa- 1 raMMa-u3ydeHHe,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, IMOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCIHBIN
CIIEKTp, pa3yiokKeHne OeI0ro CBeTa B CIEKT.

buonorus: sxocucrema, ouochepa, GoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHUKPOIJICMEHTBI, MAaKPOJJEMEHThI, THUTATCIIbHBIC
BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE HUCKOIAeMble, TOTUIMBO, BOJHBIC PECYPCHI, TIJIaHETa 3eMJIS.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTHH,  CEJIbCKOXO35iCTBECHHBIC
TEXHOJIOTHH, TEXHOJOTUH IJICKTPOHHON MPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI [0 XUMUH
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAIUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT —TIpoIleccaM CaMOINO3HAHUS, CaMOPa3BUTHUS M COIMAIU3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJEIUI0, TMOHMMAaHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBJICHUE O COIMAIbHBIX HOPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE TMOBEJICHHE W TIOCTYNKU CBOUX TOBApHIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUSl KaXKJAOTO YEJIOBEKa
¥ TPOW3BOJUTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HAYKU «XUMHS» B
CUCTEME HAay4HBIX MPEACTABICHUN O 3aKOHOMEPHOCTSIX Pa3BUTUSA MPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K WCCIICIOBATEIHCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHUS U YPOBHS JaJIbHEHIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUN U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHpOBaHNE LIEHHOCTHOIO OTHOILIEHUS K TPYIOBOM AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXKHOCTH CaMOpEeaIn3ali B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAaHWE TIJI00aIbHOTO XapakTepa JSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 33]1a4, CBA3AHHBIX C OKPYXAIOLIEH CpeloH;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN JIEATETBHOCTH 3KOJOTUYECKON HAIIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuaJbHOE €IUHCTBO MHpa M MpoIlecc IO3HaHUsA (BELIECTBO, CBOMCTBO,
9Heprusi, sSBIICHUE, HAy4YHBbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHLIMM, @  TakX€  IPOEKTHO-HUCCIECNOBATEIBCKON  JESTEIbHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/ibHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHSI

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHHUSI HCMOJB30BaTh MPUEMBbl JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMbBICI XUMUUYECKUX MOHATUM (BBLACIATH UX CYIIECTBEHHbIC
MPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTHMMH MOHATHAMH); aHATU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3alMM XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIvil; yCcTaHaBIMBaTh
MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXKIYy OOBEKTaMU M3Y4YEHHUS; CTPOHUTH
JIOTUUECKUE PaCCyXJCHUS (MHAYKTUBHBIC, JEAyKTHUBHBIE, IO aHAJOTHH);
npejuiaraTh KpUTEPUM U BBIABIATH OOIIHME 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B
M3y4YaeMBbIX MPOIIECCaX U ABJICHUSX; MPOBOJUTH BHIBOJBI U 3aKJIIOYEHUS; YMEHUS
MPUMEHSITh B MPOLIECCE MO3HAHUA TMOHATHUS (MPEIMETHBIE U METaNpeIMETHbIE),
CUMBOJIMUECKHUE (3HAKOBBIC) MOJIENN, UCTIOIb3yEeMbI€ B XUMHH, TTPEOOPA30BBIBATH
MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUIN 3HaK (CUMBOJI JIEMEHTA), XUMUYECKas
dbopmylla U ypaBHEHHE XMMHUYCCKOW PEAKIIUU — MPH PEIICHUH YYeOHBIX 3a7ad; C
Y4ETOM OTHUX MOJEIBHBIX IPEJACTABICHUM XapaKTEepHU30BaTh U3y4aeMbIe
XUMHUUYECKHE BEIIECTBA U XUMUUYECKUE PEAKIINH.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHUSI MPUMEHSITh METOJbl HAy4YHOTO IMO3HAHMSI BEIIECTB M SIBJICHUW Ha
SMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TMO3HABATEIBHOU U
MIPOEKTHO-UCCIIEIOBATEbCKOM AEATEILHOCTH;

YMEHHUSI HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pelIeHUIO MPOOJIEMBI; TIPeAJIaraTh OMUCATEIbHYIO WIIK OOBSICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBJISITh €€ IMPOBEPKY; YMEHHUS MPOBOJUTH HM3MEPEHUS] HEOOXOJMMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peasibHbIE W MBICIIEHHBIE), CaMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJbTATHI,
dbopmynrpoBaTh 0000IIEHNUST U BBIBOJBI 1O pe3yibTaTaM IMPOBEACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABIISITH OTYET O MPOJIeIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMYJISIpHAsT JIUTEpATypa XUMHUYECKOTO COJCp)KaHUS, CIPaBOYHBIE TOCOOWS,



pecypcsl MIHTepHETa); aHANM3UPOBAaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auuHble METOAbl M (QOpMYyJIUpPOBaTh 3alpochl MpU IIOUCKE MU OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopManuu (cxembl, rpauku, AUAarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJNMYHO BBICTYNAaTh C MPE3CHTAIMCH
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
bopMyIHpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEJIBHO BBITIOTHEHUS MPEJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIBI, BBITIOJHITH CBOIO YacTh pPabOThI, KOOPIWHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
o0CyXJeHn1, OOMEHE MHEHHMSIMHU, «MO3TOBOM INTYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHsI pellaTh y4eOHbIE M HCCIENOBATENbCKHE 3aJadH: CaMOCTOATEIbHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PaOOTy MpH pElICHUU Y4eOHOM nin
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pe3yJIbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb JIE€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMd 0a30BOrO YPOBHS, COIVIACOBAHBI MEXKIY
co00i, YTO TO3BOJISIET PEAM30BHIBATh YIIIYOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax peaau3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. Ilo 3aBepiieHHH peann3anuu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajbHee OCBOMTh MaTepHall, OBJaJETh PAaCIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOEHHE OOYYaIOIIMMUCS HAYYHbBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX >KU3HEHHBIX YCIOBHUSIX;
00ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpaszoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupoBaHb
CIICAYIOIINE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUUYECKHUX TIOHSTHUM: aTOM, MOJIEKyJa,
XUMHUUYECKUN DJIEMEHT, METaJUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOAHAas U HEOJHOPOJAHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MaccoBas [0Sl XUMHYECKOrO JJIEMEHTa B COEJAUHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amM(OTepHbI OKcua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJacCU(pUKaLUA peakluuid: peakuu COCIUHEHUS, PEaKIIMKU Pa3I0KEHUs, PeaKIHH
3aMEIICHHS, PeaKIu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIUM; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJII BEIIECTBA
(mpoueHTHasT KOHLEHTpauusl) B pacTBOpPE, MOJIApHAs KOHIIEHTpAlUs BEIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKLIMU, METO/I AJIEKTPOHHOIO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

UCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTaBIEHUS (POPMyYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OTPEJIENISITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb OKHUCIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUN 1o (GopMyiam, BUIAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

pPaCKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MACChl BELIECTB, MOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHUH, 3aKOHAa ABOTAPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHUS BEIIECTB U U3YUYCHUSI XUMUYECKUX PEAKIIUK;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX IEMEHTOB OT UX I10J0KeHus B [lepronnueckoit cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJlaBHas noarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymma)», «Mansie mepuoab» U «OO0JNbIINe
MIEPUOJIBI»;

COOTHOCUTH 0003HAu€HHUs, KOTOpble MMEIOTCs B Tabnuue «llepmonnueckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MenageneeBay, ¢ UYHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB M 3apsjl
sapa, o0IIee YUCIIO JEKTPOHOB U PACHPEEIICHNE UX MO 3JIEKTPOHHBIM CIIO0SIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacrpeneneHueM JJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHYECKHE D3JIEMEHTBI, HEOPTraHMYECKHE BEIIEeCTBa,
XUMHUYECKUE PEAKIINHU (110 YUCIIy U COCTaBY YYACTBYIOLIUX B PEAKLHH BEIIECTB, 110
TeIoBoMYy 3G (deKTy);



XapaKTepu3oBaTh (ONMUCHIBATh) (PU3NYECKUE U XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIOXHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BObI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, MOATBEP)KAasi NpUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIKCHIBATh POJIb KUCIOPO/Aa, BOAOPOJA U BOJBI B MPUPOJHBIX IpOIEccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IMPOTEKAHMUSI XUMHUYECKUX IPEBPALLECHUI B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (opMyJie COECIUHEHHs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHUEHTPALMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEpAIM MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMAaTH3aIiI0, KIIacCU(UKAIIUIO, BBISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeakInii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi W MBICICHHBIA) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy peaJbHO Ha0II01aeMbIMH XUMHUYECKHUMHU
SBJICHUSIMU U TPOIIECCAMHU, MTPOUCXOSIIMMUA B MaKpO- U MHUKPOMHUPE, OOBACHATD
NPUYUHBI MHOTOOOpa3us BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YY4EOHBIX MMPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKON TOCyAbl M O0OpyIOBaHHs, a Takxke IMpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3o00pa3HbIX BELIECTB (BOAOPOJA M KHMCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C
ONPENEICHHOW  MAacCOBOM  JIOJIEM  PACTBOPEHHOTO  BELIECTBA,  PELICHUIO
AKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIACChl HEOPTraHMYECKHX
COCIUHCHUI;



JIEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XUMHYECKOM TI'PaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HU, & TAKKE 3HAHHE MTPABUJI MOBEACHUS B LIENISIX COCPEIKEHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATHN: XUMHUUYECKUN HJIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, AaHUOH, DJIEKTPOOTPULATEIbHOCTb, CTEIECHb
OKHUCJICHUS, XUMUYECKasi peaKilusi, TerioBor 3P dheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS NUCCOLUALUSA, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[MU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, METa/UIMUeCcKas), MEKMOJICKYJISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCIIMHEHUS, KPUCTALTNYECKUE PEIICTKH (MPUMHUTHBHAS KyOudyeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHEelEeHTPUPOBAHHAS KyOudeckas,
reKcaroHajbHasl IJIOTHOYIAKOBAaHHAsS), KOPPO3UsSI METAIJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKHUX TIOHATUA U
MPUMEHSITH 3TU TOHATHUSA MPU ONMCAHUM BEILIECTB U UX MPEBPAILICHUI;

WCIIOJI30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JIJISI COCTaBJieHUsI (hOpMYJT BEIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

ONpPEAEsATh BAICHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKHX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONPEICICHHOMY
KJIACCy COEIMHEHUU 1Mo (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJJTMYECKOW) B HEOPTaHMYECKUX COCTUHEHMSIX, 3apsj] HOHa [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEIMHEHUI, TUIT KPUCTAINIMYECKOMN PEIIeTKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn [lepuoamueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:

ONMKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3zinyaTh MNOHATUS «A-rpynmna» u «b-
TPYIITIay, «MaJbIe MIEPUOIBD B «OOJBITHE TIEPHOIBD;



OOBSCHATH CBSA3b TMOJOXKEHUs J3yeMeHta B [lepuommdeckoit cucreme ¢
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiaax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJCTBHM, 3aKOHA JIEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUs
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HaOpaBJICHUS CMEMICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peaknu (10 YUCIY U COCTABY YYACTBYIOIIUX B PEAKIIMH BEILIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMCHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEPXKAask 3TO ONHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON UCCOIUALIUM KUCIIOT, IIeIouen
U COJICH; TOJHBIE M COKpAICHHbIE YpPaBHEHUS pEaKIMil HOHHOTO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHUit, 0op, a3oT, docdop,
cepa, XJop, HATpU, Kajduii, MarHui, KaJbl[Ui, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuus (1V), azora (I, I, I, 1V, V) u docdopa (lll, V), cepur (1V, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuasl MetamioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (11 u 111));



HOSICHATH COCTaB, OTAENbHBIE CIIOCOOBI MOJYYEHHUS W CBOMCTBA CIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ranorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

OMMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOLIECCaX,
BJIMSTHUE HA KUBBIE OPTaHU3MBI, IPUMEHEHHUE B PA3IMYHBIX OTPACISIX YKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IyTEM COJAEp Kalluecs B BOJHBIX PacTBOpax
WOHBL: XJIOpUA-, OpoMuUI-, UoAua-, cyibdar-, docdar-, kapboHaT-, CHIUKAT-,
cynbGuT-, Cynbua-, HUTpPAT- U HUTPUT-UOHBI, TUIPOKCHUI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSCHATH U NMPOTHO3UPOBATH CBOMCTBA BaKHEUIIMX M3Y4a€MbIX BELECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX OJEMEHTOB XHUMHYECKONW KUHETUKH H
TEPMOIMHAMHUKH;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCMHEHUH, MOJIIPHYIO KOHLIEHTPALMIO BEIECTBA B pPacTBOpE, HAXOAWUTh
npocTeiiyto GopMyiTy BEIECTBa 0 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOAUTH PAcUeThl O YPAaBHEHUSAM XMMHUYECKHMX PEaKIMi ¢ Y4ETOM HeAOoCTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEH;

coOmoaTh mpaBuwia Oe3omacHOW  paboThl B jabopaTopuu  TpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M OO0OpYyIOBaHMs, a TakkKe IIpaBHiia
oOpaiieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUSI
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHI0 U COOUpAHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M  YIJEKHCIOro Ta3a) M PEUICHUIO
HKCMEPUMEHTAIbHBIX 3aJad MO TeMaM Kypca, MPEACTaBIsATh pPe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEpAllMd MBICIUTEILHON NEATEIbHOCTH (aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMAaTH3allui0, BBISBICHHE TNPUYMHHO-
CJIEJICTBEHHBIX CBS3€i) MPU U3yYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKLUH,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOI0IeHue, H3MEPEHNE,
MOJICJIUPOBAHUE, IKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHSTh  MpaBwia  0Oe3omacHOro  oOpallleHHs C  BeIleCTBaMH,
UCIIONb3YEeMbIMA B TIOBCEJHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IIEJIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(omacHOCTb) BO3JCHCTBUS HA JKUBbIE OPIraHU3Mbl OIPEICIICHHBIX BEIECTB,
HOSICHATh Ha IpUMepax CIocoObl YMEHBIIEHUS W MPEIOTBPALLEHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJy4YEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JESATEIIbHOCTH, CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJIOTUSMHU, KaK OCHOBY
JUIs IPO()ECCHOHANBHON OpUEHTAMM M ISl OCO3HAHHOTO BBIOOpAa XMMHM Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMH OOYy4eHHsS Ha YpPOBHE CpEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEAOBATEIBCKON MEATEIBHOCTH
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiumn
Hroro no paszneny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 19 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 06
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 16
BOCCTAHOBUTEJILHBIE PEAKITUU
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 3
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I IIPOTEKaHUS 14 1 1
XUMHYECKHX PEeaKkIuit
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 14 1 5
XUMHUECKUE peakIM B pPacTBOpax
Hroro mo pazueny 36
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' aneMeHToB VIIA-rpymmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 aneMeHTOB |VA-rpynnsl. Yriepon u 13 1 2
KPEMHHI, UX COeIUHEHUs. bop
Wroro no pazueny 43




Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 10 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 10
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11







HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HUCTOPpUHU BOSHUKHOBCHUA U
Pa3BUTHUA XUMUHU. XUMHS B CUCTEME HayK

Tena u BemecTBa. OU3NYICCKHUE U
XUMHYECKHE CBOIICTBA BEIISCTB
duszndyeckre ¥ XUMUYECKHE SIBICHUSA
[TonsaTHe 0 TeOpEeTUYECKUX METOAaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMariu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITIO3HAaHWU Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpeHHUE, SKCIIEPUMEHT, MOJICITTUPOBAHHE.
[Tonsarue o meronax paboThl ¢ XUMUYECKUMU
BemecTBamu. O60pyI0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopun

[TpakTrueckast padora Ne 1 o teme
"IIpaBuiia paboThI B 1abOpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopymnoBanuem"

YucTele BENIECTBA U CMECH




CriocoOsbI pa3aeneHus cMeceit

[TpaxTrueckas padota Ne 2 o Teme

10 "Pa3znenenue cmeceil (Ha npuMepe OYMCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniectBa MoJIeKyISIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX IJIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpesiesieHre BAJIGHTHOCTH aTOMOB T10
dbopmynaM OMHAPHBIX COCTMHEHUM

18 OTHOcCuTeNbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

19 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILIECTB 1 KOJMYECTBA BEILIECTBA

20 MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B
COCTMHEHUU

91 Brruucnenust MaccoBoi A0JIU XMMHUYECKOTO
aeMeHTa 1o popMylie CoeMHEHHUS

99 Haxoxnenue npocreiimieit popmyIbl
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Breraucnenns npocreimieii GopMyIsl

23 BEIIECTBA 10 MAaCCOBBIM HJIU MOJIbHBIM

JOJIAM DJICMCHTOB




24

Konnuectso Bemectsa. Moib

BzanmocBs3p KOJIM4YE€CTBA, MacCcChl U YHCJIa

25 CTPYKTYPHBIX €IMHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIIECTB

97 MoubHas A0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

28 Haxoxnaenue npocreiimien popMyIibt
BEIIECTBA [0 MOJIBHBIM JOJISIM 3JI€MCHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PeaKIus
U €€ IpU3HAKU

30 3aKOH COXpaHCHHS MAaCChI BEIECTB

31 ATOMHO-MoOJIEKyJsipHas Teopus. Ku3Hp u
nesreiabHocTh M. B. JlomoHOCOBa

32 XUMHYECKUE YpaBHEHUS

33 Tunbel XUMHYECKUX PEaKIHi
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAacCChl HCXOIHBIX BEILIECTB HIIH
MPOJIYKTOB PEaKLUU
Brrunciienus no ypaBHEHUSIM XUMUYECKOM

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHToB WK MPOJYKTOB Peakluu
Brerunciienus no ypaBHEHUSIM XUMUYECKOU

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
pEareHTOB WM MPOIYKTOB PEAKIINHI

37 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH

38 Kontponbnas padora Ne 1 mo teme




((BGH_ICCTBa U XUMHUYCCKUC PCAKLIUN

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABorapo. MomnsipHblil 00bEM ra3os
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

41 rasa 1o U3B€CTHOMY €r0 KOJIUYECTBY
BEIIeCTBa, 00BEMY

42 OTHOCHTENIbHAS INIOTHOCTH Fa30B

43 BrranciaeHnss oTHOCHUTEIBLHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTENbHOM

42 MOJICKYJISIPHOM MacChl ra3000pa3Horo
BEIIECTBA 10 U3BECTHON OTHOCUTEIBLHOM
INIOTHOCTH
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

45 MacChl raza 1o M3BECTHONM OTHOCHUTEIIbHOU
INIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIMIX

47 Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO
XUMUYECKON pEeaKnn

48 Kucnopon — ameMeHT U IpocToe BEIIECTBO

49 Oxcuanl

50 CniocoObl noy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "TTomydeHue u codupaHue KUCIOpoa,
M3y4YEHUE ero CBOUCTB"

52 KpyroBoport kucinoposia B mpupoie




53

O30H — aJUIOTPOMHAS MOJU(PHUKAIIHSA
KHCIIOpOJa

54

55

56

57

TemnoBoit 3 PekT XuMUIeCKON peakIium,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEaAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4yCCTBC TOILJIMBA. 3anH3HeHI/Ie BO3JyXa.

Bbruncnenus no ypaBHEHUsIM XUMHUYECKOM
pEaKIMU: KOJIMYECTBA BEIECTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIMUECTBY
BEIleCTBa, 00BEMY, Macce peareHTOB WiIn
IPOAYKTOB PEAKLIUU

Konrtponsnas padora Ne 2 o teme «Boznyx.
Kucnopoa. Oxcunbi»

58

59

BOJIOpOI[ — DJICMCHT U IMPOCTOC BECUICCTBO

Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas pabora Ne 4 o Teme
"I[Tonyuenue u cobupanue BOIOpOaa,
U3Yy4EHUE €r0 CBOWCTB"

61

62

63

Hcnonp3oBaHne BOOpOa B KAYECTBE
TOIJINBA

ITonatue o kuciorax u consax. Cocras
KHUCJIOT U cojeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

rasa 1o U3BECTHOMY €TI0 KOJINYECTBY
BEIIIECTBA UM 00BEMY

64

Brruncnenust 00bEMOB Ia30B 110 ypaBHEHHUIO




XAMHUYECKOW peaKknu

65

Breruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAcCCBhI TI0 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, MacCe pEareHTOB WIH
MPOJYKTOB PEAKITUN

66

67

dusnueckue csolictBa Boasl. Boga B
npupoae

AHanu3 U CHHTE3 — METO/Ibl U3YUEHUS
COCTaBa BOJbI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTE BelecTB B BOJIE

HacelimieHHbie 1 HEHACHIIEHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBII€HHbIE
pacTBOpHI

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0Js1 pACTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

[TpakTiueckast padota Ne 5 o Teme
"IIpuroToBiIEHNE PACTBOPOB C OIPEIEIEHHON
MacCOBOM J0JIe pacTBOPEHHOTO
BeniecTBa. [ [puroroBienue pacTBOpoB C
OIPEIENEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTra

Boruncnenus ¢ UCNoNb30BaHUEM ITOHATHS
«MaccoBasi J0JIs BELIECTBA B paCTBOPE»

75

Brrancnenns ¢ ucnoab30BaHUEM ITOHSATHS




«MOJIIpHAsi KOHLEHTPALlKUs pacCTBOPEHHOIO
BEIIIECTBA»

Ponb pacTBOpOB B IPUPOJAE U KU3HU

76 yenoBeka. KpyroBopot BojbI B puUpoie

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.
Berurcnenus ¢ UCrosb30BaHHEM T'pa(UKOB

78 PacTBOPUMOCTH JJISl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS
«MaccoBasi JI0JIS BEIIECTBA B PACTBOPEY
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIIEHTpAIUs PACTBOPEHHOTO
BEIICCTBA»
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE ¥ cCUCTEMATHU3AIMs 3HAHUN

83 Konrtponbnas padora Ne 3 o Teme
«Bomopon. Bona. PactBopsl. OcHoBaHUS»

84 Oxkcupsl: cocTaB, KacCupUKAIIUS,
TPUBUAIBHBIE HA3BAHUS

85 [TorydeHre M XUMHUYIECKUE CBOWCTBA OKCHJIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKAIUX KHCIOTaxX

87 Ouznyeckue U XUMUYECKHE CBOMCTBA KUCIIOT

88 [Homyyenue KucIOT

89 Knaccudukanmst ocHoBaHuUiA




90

[I1€noun, UX CBOKCTBA U CIIOCOOBI MOTY4EHUS

91

92

HepacTBoprMbie OCHOBaHHS, HX CBOIMCTBA U
CHOCOOBI OTyYCHUS

[Tonsitre 06 aM(OTEpHBIX THIPOKCHUIAX:

XUMHYECKHE CBOMCTBA U MOIY4YECHHUE.
[IpruMeHeHne BaKHEUIIINX OCHOBAHUHN

93

Counu: cocraB, kiaccuukanus,
TPUBHUAJIbHBIC Ha3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conent

I'eneTnyeckas cBs3b MEKAY KilaCcCaMU
HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

96

[IpakTuueckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBI€ KJIAaCChl HEOPTraHUYECKHX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHYECKOU
peaKI1K: KOJIMYECTBA BEIIECTBA, 00BbEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
IIPOJIYKTOB PEAKLIUU

98

BI)ILII/ICJ'IGHI/ISI MaCChI nponyKTa peaKHI/II/I 110
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEero ONpeaeIEHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

Kontponbnas padora Ne 4 mo teme
«OCHOBHBIE KJIACCHI HEOPTAaHUMYECKHIX




COEIMHEHUI

[IepBble NOMBITKU KJIACCU(PUKALIUU

100
XUMHUYECKHX 3JICMEHTOB

101 [TonsiTHE O TPYIITaX CXOIHBIX JIEMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yloT aMm(poTepHbIE
OKCHJIBI U TUIPOKCH/IBI

103 [lepnonnueckuii 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopoTkomneproanas ¥ JUIMHHOTIEPUOIHAS

104 dbopwmsl [Tepuoanueckoi cucTeMbl
xumuueckux 3neMeHnToB .M. Menneneesa

105 [lepuonst 1 TpynmbI

106 OcHOBHBIE CBEIEHUSI O CTPOCHUH aTOMOB

107 CocTaB aTOMHBIX SI7IEp

108 N30TONBI KaK Pa3HOBUAHOCTU aTOMOB
XUMHUYECKOT0 3JIEMEHTa

109 ONEKTPOHBI

110 DneKTpoHHas OpOUTaIb

111 DHepreTUyecKre ypoBHU U MOAYPOBHH
aToma; S-, p-, d-opouranu

112 DJEeKTPOHHBIE KOHPHUTYpAIMH U 3JICKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHYECKHUX JIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena

114 3aKOHOMEPHOCTU U3MEHEHUS pajnyca

aTOMOB XMMHNYCCKHX 3JICMCHTOB,




METaJUIMYECKUX U HEMETAJLTMYECKUX CBONCTB
10 TPpyNIaM U nepruojam

M3MeHenne cBOMCTB COEMUHEHUI

115 XAMHYECKHX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10

116 ero nosiokeHuro B [lepuoauyeckoit cucreme
.. Menneneena
3nauenue [leproandeckoro 3akoHa u

117 [Teproanueckoi CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUS HAYKU U IPAKTHKU

118 DIEKTPOOTPUIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB

119 KoBasieHTHAs nossipHas CBA3b

120 KoBasneHTHas HenossipHast CBsI3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BEILIECTB

123 Kpucrannuyeckue u amopdHbie BemecTra

124 TUIBI KPUCTATTHYECKUX PEIIETOK U UX
XapaKTePUCTUKU
[IpuanrHbI MHOTOOOpa3us BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIIESCTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKHUCIIEHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

128 XuMHYecKUe dJIEMEHThI — OKUCIHTEIN U

BOCCTaHOBHUTCIIN




CocraBiieHU€ ypaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHA, METOJ] 1
3JIEKTPOHHOTO OaaHca
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BelecTBa, 00bEMY, MaCcCe PEareHTOB WK
MPOJYKTOB PEAKIIUU
Brerunciienus npocrenieid MoJIeKyJIpHOU

131 (opMyITBI BemIeCTBa MO N3BECTHBIM 1
MaCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 Konrtponbnas pabora Ne 5 o Teme 1
«CTpoenne aroma. XUMUYECKas CBA3bY

134 PesepBHblIit ypok

135 PesepBHblit ypok

136 PesepBHEIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
w/n Tema ypoka Beero Kontpoasnbie IIpakTuyeckue fI[Sy'—IEHI/IH :)lﬁlt)lz;onaTenbnme
padoThI padoTsbI pecypes:
1 Crpoenue aToMOB 1
[TocnenoBarenbHOCTh 3aMI0IHEHUS
2 AJIEKTPOHHBIX OpOHTAIECH aTOMOB MAJIBIX 1
IIEPHOJOB
3 OCoOEHHOCTH 3aIIOTHEHUS HIIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX TIEPHUOJIOB
CreneHp OKUCIIEHUS U BAJICHTHOCTD
Bunn xumMuueckoil cBs3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1
CBA3U. MexXMOIeKyIsIpHbIe
B3aUMOJCHCTBUSA
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOCHHSI KPUCTATITUIECKUX 1
pemeToK
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA
8 KPUCTAJUTMYECKOM PEIIETKH U BUIA 1
XUMHYECKOH CBSI3U
9 Kaccudukanms XuMruaeckux peakiuii mo 1
Pa3IMYHBIM PU3HAKAM
10 OHepreTuka XMMHUYECKHUX PEAKIHM. 1

TennoBo# 3 PeKT XUMUIECKON peakIuu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKIMH: TEIIOBOTO 3(pdexTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIIEro HiIH
00pa3oBaBLIerocs BeleCcTBa

13

14

[TonsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. 3aKOoH JeHCTBYIOLINX Macc
Oneprus aktuBauuu. [loHsTue o karanuse.
®depmeHThl. UHTHOUTOPHI.

15

@akTOpPBI, BIUAIOIIKE HA CKOPOCTh
XUMUYECKOHN pEeaKLUun

16

17

18

ITorsATHE O XUMHUYIECKOM paBHOBECCHUH,
npuHuun Jle Hlatense

CDaKTOpr, BJIMAOIIKUEC HA COCTOAHHC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B
PA3IMYHBIX YCIIOBUAX

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

Baxuble OKHCIUTEIIN ¥ BOCCTAHOBUTEIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MPOCTHIX BEIIECTB — METAJIOB
1 HEMETAJJIOB, KHCJIOT M COJIEH — B CBETE
MPEACTABICHUN 00 OKUCIUTENHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 337124 [0 TeMe

21 «OKHUCIIUTETHHO-BOCCTAHOBUTEIIbHbBIE
peaxKum»
Kontponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIIUi»

93 PacTBOpeHune kak GU3NKO-XUMHUECKUI
rporecc

24 DNEKTPOIUTHI U HEANEKTPOIUTHI

25 Teopust HMEKTPOIUTHUECKON JUCCOUAITAH

26 Honnoe npousBeieHUE BOJIBI.
Bonoponnslii nokaszarenb

97 DNEeKTPOTUTHYECKAs! TUCCOIMALINS KUCIIOT,
OCHOBaHMU U COJIEN

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUM M COJICH B

29 CBETe MpeicTaBIeHut 00
JIEKTPOJIUTUYECKOHN TUCCOIMALUU

30 KadecTBeHHBIE peakiiuy Ha MOHBI
ITpakTuyeckas pabora Ne 2. Pemenue

31 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«ONEKTPOIUTHYECKAS TUCCOITUAIIHS

32 I'mpponus conent

33 Honnbie ypaBHEHUS THAPOIN3A COJICH
[TpakTuyeckas padora Ne 3. Pemenue

34 HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYyKTa pCakKuu I1mo
H3BECTHOM Macce OAHOI'0O U3 NCXOJHBIX

35 BEILIECTB, B3ATOTO B BHJIC PACTBOPA,
COJIEp>KaIlero OnpeenéHHYI0
KOHIIEHTPALIUIO PACTBOPEHHOTO BELIECTBA
Kontponsnas padora Ne 2 o teme

36 «DIEeKTPOIUTUYECKAS TUCCOIHAIIHS.
XUMUYECKUE PEeaKlui B PACTBOPAX»

37 OO01mas xapakTepuCcTHKa HEMETaNIOB

38 OO01as xapakTepuCcTUKa raJIOr€HOB

39 XHUMHUYECKUE CBOKMCTBA IaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xnoposogopon. CossiHast KHUCI0Ta
[IpakTuueckas padbora Ne 4 o Teme

41 "ITony4eHue CONTHON KUCIOTHI, H3yUYeHUE
e€ cBoiicTB"

42 [ToHsITHE O KUCIOPOACOAEPKAIIUX
KHCIIOTaX XJIOpa M UX COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

43 peaKIui, eCIIM OJTUH MX PEearcHTOB JaH B
M30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HAXO0XJICHUE B IPUPOJIE

45 OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA-
TPYIIIIBI

46 CtpoeHue u CBOICTBA MPOCTOTO BELIECTBA
cepbl. AJUIOTpOIHbIE MOIU(UKAIINH CEPBbI

47 CepoBonopo, ctpoeHue, (pu3nIecKue u




XUMHUYECKUE CBOUCTBA

48 Oxkcupl cepbl

49 CepHucras KUcia0Ta u €€ CoJlu.

50 CepHast KUCIIOTa U €€ COIN

51 [IpoMbllIEeHHOE TTOTyYE€HUE CEPHOM
KHUCJIOTBI
Haxoxaenue cepbl v €€ CoOeTMHEeHUN B

52 pupoe. XUMUIECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
BbruuciieHus: Macchl IPOIYKTa PEAKIMU 0

53 M3BECTHON MaccoBO# (00BEMHOIN) oJIe
(%) ero BbIXOAA OT TEOPETUICCKU
BO3MOYKHOT'O
Brruucnenus maccoBoit (00bEMHOM) 105TH

54 (%) BBIXOJa IPOJIYKTA PEAKIIMHU T10
M3BECTHOI Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOYKTA PEaKIun

55 OO6mas xapakTepucTuka 31eMeHToB VA -
TPYIIIBI

56 A30T, pacIpoCTpaHEHUE B MPUPO/IE,
(bu3nuecKre U XUMHUYECKHEe CBONCTBA

57 AMMUaK, ero GU3HIECKUe ¥ XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "[Tonyuenne aMMuaka, H3y4eHHE €T0
cBOMCTB"

60 Oxcunet azota (1, 11, 11, 1V, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY KaIOIIEH Cpelibl
COETMHEHUSIMH a30Ta

64

docdop, ammoTponHbIe MOAU(PHUKAIINN
dbocdopa

65

66

67

Oxcunst pocdopa (I, V) u bochopras
KHCJIOTa

[TonsiTHE O MUHEPAIBHBIX YJOOPCHHUSX.
3arps3HeHue NPUPOIHBIX BOJOEMOB
COeIMHEHUSIMU a30Ta U pochopa

VYrnepon, ero aquioTpomnHbIe MOAU(PUKAITII
U CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM

yraepona (1V)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenue oxcuna yraepoaa (1V) u
W3y4YEHHUE €ro CBOMCTB"

YroapHasg KUCIIOTa U €€ COJIU

71

[TepBoHavanbHBIC TOHATHUS 00
OpraHMYeCKHUX BEMIECTBAX KaK O
COCIMHEHUSX YIIIepoa

72

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

ITousTHe 0 OUOJIOTUYECKH BAXKHBIX
OpPraHMYECKUX BEIIEeCTBAX — JKHPaXx,
OelKax M yriieBojax

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHYECKUE
CBOMCTBA

Oxkcua kpemnus (1V), kpemHureBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

[IpakTnueckas padora Ne7. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«Baxknenmme HeMeTaIbl ¥ UX
COCIMHEHMS

78

Brruncnenus maccol (00b€Ma; H.Y.)
MIPOYKTa PEaKLMK 110 JAaHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIEpIKaIIIero ONpPeIeIEHHYI0 MAaCCOBYIO
JIOJTEO TIPUMECEH

79

80

81

KontponbHas padora Ne 3 o teme
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS»

OO01mas xapakTepuCcTHKa XUMHUIECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nonoxenus B [ICXD J[.U. Menneneena

Mertannsl A- u b-rpynn

82

Meramaeckas CBs3b U METAJNTMYECKAst
KpUCTaJITIN4ecKasl pelérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAILJIOB OT
CTPOCHHS KPUCTAJIIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYYEHUST METaJLIOB,

84
Metautyprusi. CrijiaBbl
DNIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 BrruncneHus mo ypaBHEHUSM JISKTPOIIU3a
pacIuiaBoB ¥ pacTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UM METAIIIOB
Brruncienus coctaBa cMecei ¢

88 WCIIOIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIUMCIIEHUH 110
YPaBHCHHUSIM XUMHUYECKHUX PEAKITHHA

90 Metainsr A-rpymi. [enounsie MeTamibl

91 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAILJIOB

92 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust

93 [lemouHO3eMeNbHEIC METAJLIbI

94 Baxueinme coequHEHNS KaJIbITH,
CBOMCTBA, IPUMEHEHNE

o5 JKEcTkocTh BOABI M cIOCOOBI €€
YCTpaHECHHS
IIpakTruyeckas pabora Ne 8 o Teme

96 "JKECcTKOCTh BOJBI U METOJHI &€
ycTpaHeHHs"

97 AnoMuHUH




AMpoTepHBIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METalioB b-
rpymi (T0GOYHBIX MOATPYIIIL)

100 IlepBoHauasibHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSX

101 Menp u cepedpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcuppl, TuIpoKcH bl U conu xenesa () u
xenesa (1)

107 UYyryH u cTanbp — CIUIaBbI JKele3a
ITpakTruyeckas pabora Ne 9. Pemenue

108 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«BaxxHeiie MeTauIbl U UX COCTUHEHUS
Beruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuuHble TUTIBI BBIYUCIIEHUN 110
YpaBHEHHSIM XHMAYECKUX PEaKITHii

111 KonrtponsHas padora Ne 4 o teme
«Baxuelnime MeTaIbl U KX COCOUHEHUS

112 be3zonacHoe ncnoab30BaHKE BEILECTB U

XUMHUYECKHUX PEaKIHii B ObITY




113

HoBblie maTepualibl 1 TEXHOJIOTHUH.
[TpUHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npeaenbHO 1OMYCTUMOM
koHneHtpanuu Bemects (I1/1K)

116

DKOJIOTUYECKHE MTPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU yTJiepoa, a30Ta, CEephl,
TSDKENBIX MeTanaoB.Poab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPoOIeM

117

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX JJIEMEHTOB B CBETE
TEOPUH CTPOEHUS aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHEHHI
B IIEPHOJIaX U TPYIIIAx

Crpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUH. Buibl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHUECKUX peaKIUii Mo
Pa3TUYHBIM MPU3HAKAM

121

[IporHo3upoBanre BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKHUX TTPEBPAIICHUH B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPE/ICTABICHU XUMHUYECKONH KHHETUKU U
TEPMOJIMHAMUKH.

122

XWMHYECKUE PEAKIIUU B PACTBOPAX.
I'maponus coneit




CBolicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE IMPEICTaBICHUI 00 1
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIU3.
[IpakTrueckas padora Ne 10. Pemenne

125 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 1
«XUMMHYECKHUE PEAKLIHI
[IpakTrueckas padota Ne 11. Pemenne

126 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 1
«Mertaibl, HeMETaJUTbl U UX COCTUHCHHUS

127 PesepBHbIil ypok 1

128 PesepBHbIil ypok 1

129 PesepBHBIi ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHBIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIi ypok 1

135 PesepBHBbIil ypok 1

136 PesepBHEIIT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBOHaYaNbHbIE XUMUYECKUE TOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX TIOHSATHI: aToM, MOJEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BEIIEeCTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasi JIOJISI XUMAYECKOTO DJIEMEHTa B COCIMHCHUH, MOJISPHBIA 00BEM,
XUMHUYECKasl pPeaklus, KIACCU(PUKALNUS PEaKIUi: PEaKIHH COCAMHCHUS,
pEeaKIuu Pa3NOKEHUsS, PEAKIUU 3aMCIICHUS, PEaKIMu OOMEHA, JK30- U
SHJIOTEPMHUUYECKUE pEaKIMH, TEIUIoBOM d(hdeKkT peaknuu, pacTBop,
MaccoBasi 10Jis BellecTBa (IIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WJUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHH U
' MIPUMEHSITH OTH TOHSTHUS TIPU OIIMCAHUH BEIIECTB U UX MPEBPAIICHUH
13 MCIOJIb30BaTh XUMHUECKYIO0 CHMBOJIHKY ISl COCTaBIEHUS (hOPMYIT BEIIECTB
' Y YPAaBHEHUN XUMUUYECKUX PEAKLIMI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMSI MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPENIEeTATh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (10 YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY d(PHEKTY)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChI BEIIECTB
18 BBIUMCIISATH MAaCCOBYIO JIONIO XHMHUYECKOTO »diieMeHTa 1o (opmyre
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PaCTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAyYHbIE METOIbl TIO3HAaHWUS — HAOIIOJCHNUE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEealIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxHelme NpeICTaBUTENI HEOPTaHUYECKUX BEILIECTBY
21 PacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKHUX TIOHSITHH: OKCHJ, KHCIIOTAa,
' OCHOBAHHE, COJIb
59 ONpeNeNsaTh MNPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
' COCIMHEHHH 10 popMyIIam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECCTBA
54 XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBAa BEIIECTB

Pa3IMYHBIX KJIACCOB, MOATBEPKIasl OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPaBHEHHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTEKAHMS XUMHUYECKUX IPEBpALICHUN B
Pa3IMYHBIX YCIOBUSX

CJIeZIOBaTh IIPAaBUJIAM I10JIb30BAaHUSI XUMUYECKOM MOCY0H U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IIpaBUjaM oOOpalleHus C BEUIeCTBaMH B
COOTBETCTBUM C HHCTPYKUMSAMU IO  BBINOJHEHUIO J1aOOPAaTOPHBIX
XMMUYECKHUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB
(Bomoposa M KHCIOPOAA), IPUIOTOBIEHHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IIPOBOJUTH
XUMHUYECKHE SKCIIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB MLIENOYEH U
KHCJIOT C MIOMOLIbI0 UHAUKATOPOB (JIaKMYyC, peHosdTanent, MeTUIOpaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

ITo teme: «llepuoamdeckuii 3akoH u Ilepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBA3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  aroma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasia Op6I/ITaJ'IB, paanyc atomMa, XUuMHU4ICCKad
CBA3b, noJrsipHad u HEMoJsIpHad KOBaJICHTHAasA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HOHHAas CBA3b, MOH, KAaTHOH, aHHWOH, CTCIICHbL
OKHCJICHHUSA

KJ'IaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKUC SJICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOianuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cMmblici  Ilepumonmueckoro 3axkona /.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJ0KeHUs B [leproanueckoi cucrteme

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cuctemMa XUMHueckux oaneMmeHtoB J[.JMI. MenneneeBa» ¢ 4YMCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB U
3aps  sapa, oOIlee YHCIO DJIEKTPOHOBU  paCIpesieieHHe HX 110
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

3.7

ONpeAeNaTh BHJ XHUMHYECKOH CBsi3M (KOBaJeHTHAassT M  HMOHHAas)B
HEOPraHMYECKUX COCAMHEHUSIX

9 KVIACC




Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO N XUMHYCCKasd pCaKIus»

pacKpbpIBaTh  CMBICII  OCHOBHBIX XMMHMYECKMX [OHATHI:  pacTBOD,
AIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTUUECKAS] JUCCOLUALIMS, PEAKLIUN
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIe U
HEOOpaTUMbIE PEaKUUH, OKHUCIUTEIbHOBOCCTAHOBUTENBHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEpHOCTh, XMMHYECKAsl CBSI3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTAJUITMYECKas PelI€TKa, CIUIaBbl, CKOPOCTh XUMUUYECKON PeakLuu

1.2

1.3

14

I/IJIJIIOCTpI/IpOBaTB B3aMOCBS3b OCHOBHBIX XHMHWYCCKUX HOH?ITI/Iﬁ nu
HpI/IMeHHTI) OTH IIOHATHUS HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpaHICHI/Iﬁ
COCTAaBJIATh ~ YPABHEHHS  OAJICKTPOJUTUYCCKOW  JHUCCOLMAIMH  KHCIIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIHA
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI'O OajaHca STUX peaKIuit

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

IIo Temam: «HeMeramnel M HX coeauHEHHUSI» MU «MeTalllbl U HX
COCOAUHCHUSA

XapakTepu30BaTh (OMUCHIBATH) OOIIME W CHENUPUIECKUE XUMUYECKHE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAas OINUCAHUE
puMepamMu MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

COCTaBJIATE YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUNC
TCHETUYCCKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX TMPEBPALICHUI B Pa3IMYHbBIX
YCIIOBHSIX

CJIeZIOBaTh NMPaBUJIaM I0JIb30BAHUS XUMUYECKOH MOCY0i U 1a00paTOpHBIM
o0opynoBaHuEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMHU 1O  BBINOJHEHHUIO J1aOOpaTOPHBIX
XUMHYECKHX OITBITOB IO TIOJTYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

MPOBOAMTH PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJOPUA-, OpPOMHUI, HOIHI,
kapOoHat, docdar, cuiamkar, cyiabdpaT, THAPOKCUIAOHBI, KATHOHBI
aMMOHUS, WOHBI HW3YYEHHBIX METaJUIOB, TPUCYTCTBYIOUIME B BOJTHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB

ITo Teme: «XuUMHSA U OKpYXKaIOLIas cpenay

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonsatui: [IJIK BemectBa;




KOpPO3Hs METAJNIOB

3.2

IMPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEILHON JEATeIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHUE, 00O0IICHHE, CUCTEMATHU3AIINIO, BBISBICHUE TIPUYNHHO-
CJIEICTBEHHBIX CBS3€H — I U3YYCHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTECTBEHHOHAyYHbIC METOJbl TIO3HAaHHWS — HAOIIOJIEHUE,
U3MEpPEHHUE, MOIEIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBII )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BeniecTBa. OU3NUYECKHE CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB

Ilonsatue o Merodgax MO3HAHHUSA B XMMHM. UMCTBIE BEILECTBA M CMECH. Crioco051
PasaciICHUsA cMmeceit

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHocHUTENIbHAs
MOJICKYJIIpHAas Macca. MaccoBas D011 XHMHYSCKOro 3JIEMECHTA B COCIUHCHUU

KomnuectBo Bemecta. Moisib. MossipHas Macca. B3auMocCBsi3b KOJIMYECTBA, MAaCChl U
YHuclia CTPYKTYPHBIX €IWHUI] BemlecTBa. Pacu€rel mo ¢dopMmynaM XHUMHUYECKUX
COCJIMHEHU N

dusnueckue U XUMHUYECKHUE SBICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKku. 3aKOH
COXPaHEHHUS MACChl BEIIECTB. XuMuieckue ypaBHeHus. Kinaccuduxamus XuMudeckux
peakuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHHs, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYAOW, C IpaBHIAMHU
paboThl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoaeHne (usnueckux (IUIaBJICHME BOCKA, TasHHUE JIbJla, PACTHUpaHHE caxapa B
CTYIIKE, KUIIEHUE W KOHJAEHCAlUs BOJbI) M XUMHUYECKUX (TFOpEHHE CBEYH,
MPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBUE Mela C KUCIOTOH) SIBJICHUH,
HaONlo/IeHe W ONHCaHWE NPHU3HAKOB MPOTEKAHUS XHUMHUYECKHUX  peaKIHi
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIOTHI € XJIOpUIOM Oapus,
paznoxkenue ruapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJICWUCTBHE jKele3a C
pactBopom comu menu(ll), m3ydenune cmocoOOB paszieneHus cmecedl (C MOMOIIBIO
Mariura,  (QuiIbTpOBaHWE,  BbIIApPUBAHME, JAUCTWUIALUSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU TOBAapEeHHOW COJM, HAONIOJCHHE U OMNHMCaHUE pe3yJbTaToOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

Baxuerive npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoaa B mpupoje, pusndyeckiue 1 XuMUYecKue CBOMCTBA (peaKiuu
ropenus). Oxcunsl. [Ipumenenne kucimopona. CrocoObl MOMYYSHHS KHCIOPOJa B
naboparopun M TpoMbllieHHOCTH. KpyroBopor kuciopoma B mpupone. O30H —




AJUIOTPOMHAS MOIU(PHUKALMS KHCIOPOIa

2.2

2.3

2.4

TertoBoit 3GGeKT XMMHUYECKON pEaKIMd, TCPMOXUMHUECKHE YPaBHCHHS, JK30- U
JHJIOTEPMHUYECKHE pPEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — snemeHT m mpocTtoe BemecTBO. HaxoskaeHue BOAOpoaa B IMPUPOJE,
(hU3UYECKHe U XMMHUYECKHNE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI moyueHus. Kuciaorsl u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopel. HacelenHbie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOopuMOCTH BemecTB B Boje. MaccoBas a0is
BELIECTBA B pacTBOpe. XUMHUYECKHE cBolcTBa BoAbl. OcHOBaHusA. Posib pacTBOpoB B
IpUpPOE M B JKU3HM ueioBeka. KpyroBopor BoJbl B mpupoje. 3arpsizHEHue
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOL

2.6

Knaccudukanus Heopranmdeckux coemaunennii. Oxcuapl. Kiaccudukanus okcuaos:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @u3znueckue 1 XUMUYECKHAE CBOMCTBA OKCUIO0B. [lomydyeHue
OKCHJI0B

2.7

2.8

2.9

OcHoBanus. Kiaccudukanus ocHOBaHMI: MIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBaHuil. PU3WYECKME W XHMHUYECKHE CBONCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukamuss xucnor. Homenkmarypa kucnor. Dusndeckue Hu
XMMHUYECKHE CBoOMcTBa KHCIOT. Psga aktuBHoctH MetamnoB H.H. bekerosa.
[Tonyuenue kucnor
Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEENICHNEe COJAEPKAHUSI KUCIOPOJa B
BO3lyXe, MONTy4YeHHe, coOMpaHue, paclo3HaBaHWE M M3yueHHE CBOWCTB KUCIOPOA,
HaOII0/IeHNEe B3aWMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCaHHE
UX CBOWCTB, MOJIydeHHE, COOMpaHue, pPaclioO3HaBaHUE W U3ydEHHE CBOWCTB BOJIOPOA
(ropenue), B3ammojencTBue Bogopoma ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOI30BaHNUE BUIEOMATEPHAIIOB), HAOI0/IeHHEe 00pa3IloB BEUIECTB KOJIUIECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEW pACTBOPEHHsI BEIIECTB C  Pa3IHMYHOM
PacTBOPUMOCTBIO, MPUTOTOBIICHWE PACTBOPOB C OMNPEAENEHHOW MAacCOBOM J1oyiei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbI[ieM) (BO3MOXHO HCIIOJIb30BAHHUE BHICOMATEPHAIIOB), ONPEICICHUE PAaCTBOPOB
KHCIOT M WIeJoYed C TIOMOUIbI0 HMHIUKATOPOB, HCCIIEIOBaHUE 0O0pa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIOJCHHE H3MEHEHHUS OKPAaCKH
WH/IMKATOPOB B PAacTBOpaxX KHCJIOT WM MIEJIOYeH, M3ydeHHE B3aUMOJICHCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C METaUIaMH, pEaKIHi
HEHTpaln3anuy, TIOJy4eHHEe HEPACTBOPUMBIX OCHOBAHHW, BBITECHEHHE OJHOTO




MeTajula JPYruM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTABHBIX 3a7a4 M0 TeMe
«BaxHeime Kj1accbl HEOPraHUYECKUX COCAUHECHUI

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMUYECKUX d1eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHIBI |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepumommueckasi cucrema XuUMUYecKuX sieMeHtoB JI.U.
MenpneneeBa. Koporkomepuoanas W jauuHHonepuonaHas ¢opmel Ileproaudeckoit
cucrembl xumuueckux odsemeHtoB .M. Mengeneesa. Ilepuoasl u  rpymisl.
Du3nUecKuil CMBICI OPSIKOBOTO HOMEpA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA

Ctpoenne atomoB. CoctaB aToMHbIX sijep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cucrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XHWMHYECKOIO JJIEMEHTAa IO €ro
nojoxxeHuto B Ilepuoauueckoit cucreme .M. Menneneera

3aKOHOMEPHOCTM  W3MEHEHHs  paguyca aTOMOB  XHMHUYECKHUX  DJIEMEHTOB,
METANIMYECKUX U HEMETAJTIMYECKUX CBOMCTB IO IpyNIaM M NepuojaM. 3HAYCHHE
ITepnonnueckoro 3akoHa u Ilepuoauyeckon CHCTEMBI XUMMUYECKUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTtuku. .M. MenaeneesB — yd€HbIN U IpayKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas  (mossipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pC€aKkuunu. HpOHCCCLI
OKHCJICHUS U BOCCTaHOBJICHU. OKHCIIUTENIN U BOCCTAHOBUTEIN

XUMUYECKUH JKCIIEPUMEHT: H3ydeHHe o0pa3lloB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aUMOJICHCTBUE THAPOKCH]IA LIMHKA C PacTBOPAaMHU KHCIIOT U IIEJI0Yei, IpOBEACHUE
OMBITOB, WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaAKIIUI
(ropeHue, peakinu pa3ioKeHUs, COCTUHECHHS )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema xumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHHe aToOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB
XAMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KAJIUS, KLU U UX COCIUHEHUH B
COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B IlepHOIMUYECKON CUCTEME U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

14

3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAIMYECKOM pEIIETKM W BHIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHWYECKMX  COCAVHCHMH, TIEHETUYEeCKas  CBs3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHMCIEHUS XMMHMYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUu, TePMOXUMUYECKUE yYpaBHEHUSI.
[TonsiTvie 0 CKOPOCTU XUMUYECKOM peaKiuu

[lonsatne 006 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusx. [lonsrtue o
TOMOTE€HHBIX M TETEPOTEHHBIX peakiusx. [IoHATHE O XMMHYECKOM pPaBHOBECHH.
@dakroppl, BIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUMH H  IIO0JIOKCHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUUW  OKHUCIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Karnonbl, aHnoHbl. MexaHHW3M JUMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHJIAMH
xuMuyeckon cBsizu. CreneHp auccouuanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu nonHoro oomMeHa. Y cioBus IPOTEKaHUS peaKIMi HOHHOTO OOMeHa, MOTHbIE
Y COKpall€HHbIE MOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COei
B CBETE MpEACTaBIEeHUN 00 SIEKTPOIUTHUECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha MoHBIL. [IoHsATHE O THUApOIN3E Coen

1.7

XHUMHUYECKUHN DKCIIEPUMEHT: 03HAKOMIICHHE ¢ MOJAEIISAMU KPUCTANIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAVIOB U HEMETAIUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
pEaKIMU OT BO3ACUCTBUS pa3IMUHbIX (DAKTOPOB; MCCIIEJOBAHUE IIEKTPOINPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoOIlecca AUCCOLHUAIIMM KUCIIOT, HIeouei U cojel (BO3MOXKHO
UCIIOJIb30BAaHUE BUAECOMATEPUATIOB); IPOBEJEHUE OIBITOB, HWIIOCTPUPYIOIINX
MpU3HAKW MPOTEKaHUsl peaklnii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHue, peakiuu pas3IoKEeHUs, COECTUHEHUS);
pacro3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peakluid Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramnsr u ux COCIUHECHU A

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHHMe W (HU3UYECKUE CBOIMCTBA MPOCTHIX BEIIECTB —
raJIOrTeHOB. XUMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTajlJlaMHM, HEMeTajulaMu, IienodaMu). XiopoBopopord. ComsHas —KHCIIOTa,
XMMHYECKHE CBOMCTBA, MTOJyUYECHHUE, TPUMEHEHUE. [[elicTBrE XJT0opa U XJI0OpOBOIOPOIa
Ha OpraHu3M 4ejoBeKka. BaxxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE

2.2

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHS aTOMOB,




XapakTepHble cTeneHu oOkucieHus. CTpoeHne U (U3UYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUIO0B. CepHasl KUCIOTa,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAs] peakuus Ha cyinbdaT-uoH. HaxoxneHue cepsl U €€ COCIMHEHUN B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MpEeA0TBPALLIEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 3yeMeHToB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTETICHH OKUCIICHUs. A30T, paclpOoCTpaHEHUE B PUPOAE, PU3NIECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro (U3HUECKUE U
XMMHUYECKHE CBOMCTBA, MotyuyeHue u npuMeHenue. Coau aMMOHMs, UX (pU3NYECKUe U
XUMHUYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHass peakuys Ha HMOHBI aMMOHMUS.
A30THas KUCIOTa, e€ MmojydeHue, pU3NuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX yHOOpeHHMH. XUMHUYECKOe 3arps3HEHue
OKpYXarollel cpeabl COEAMHEHMSIMH a30Ta (KUCJIOTHBIE JIOKIHU, 3arpsi3HEHUe
BO3/1yXa, I0YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGUIMUECKHE U XUMHUYECKUE
coiictBa. Okcun docdopa(V) u dochopnas kucinora, Gunueckue U XUMHUUECKHE
cBoiicTBa, mnony4yeHue. Mcnonb3oBanue (ocdaroB B KayecTBe MHUHEPAIbHBIX
ynoopeHuit

OO6mas xapakTepuctuka 31eMeHToB IV A-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YIJIepoA, aIOTPONHbIE MOIU(BUKAIMH,
pacrpocTpaHeHHe B IMpHpoJE, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA. AJCOpOIMSL.
KpyroBoport yrinepozaa B npupojae. OKCHIbI yriiepojia, uX QU3ndeckue 1 XUuMUYeCKUe
CBOWCTBa, [eHCTBHE Ha JKUBBIE OPraHWU3MBI, TMONyYeHHE U TPUMEHCHHE.
DKOJIOTHYECKUE TpOOJIeMBbl, CBsi3aHHBIE C okcuaoM yriepona(lV); rumotesa
r100aTBHOTO TOTEIJIEHUST KJIMMaTa; MapHUKOBBIN 3P ¢deKT. YToapHas KHCI0Ta U €&
comu, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TONYy4YeHHE W TIPUMEHEHHE.
KayectBenHast peakuus Ha KapOOHaT-MOHBL lcmonb3oBaHHe KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIICHHOCTH U CETTbCKOM XO035HCTBE

2.6

[lepBoHavanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Ux cocraB u xumudeckoe crpoenue. [loHsaTue o 6MONIOTHYeCcKH BaXKHBIX BELIECTBAX:
XKHUpax, OeJKax, yriieBoiax — U UX POJIM B )KU3HM 4YelloBeka. MaTepHaabHOE €AUHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECAMHEHUN

2.7

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, MOJIyYEeHHWE W TPUMECHEHHE.
Coenunenus kpeMHus B pupoje. O6mue npeacrabienust 00 okcuae kpemuus(1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTI:I, X HCIIOJIb30BAaHHUEC B 6LITy, MCAUIIUHE,




MPOMBINIJICHHOCTH. BakHEHIne CTPOUTENbHBIE MaTepUalbl: KepamMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IIpoGnembr  6Ge30mMacHOTO  MCIOJIb30BAHUS
CTPOMUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN KH3HU

2.8

XUMHUYECKUH SKCIEPUMEHT: U3y4eHHe 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEaKUUid Ha XJIOPHI-UOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHUS; ONBITHl, OTpaKalomme (QHU3HUECKUEe |
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHMH (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB); O3HaKOMJIEHHE ¢ oOpa3luaMu XJOpPHUIOB (TaJOreHUI0B);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIOJEeHUE Mpolecca OOyriIMBaHUS caxapa IMOJA JIEHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCJIOThI; M3YYEHHE  XHUMHYECKHX  CBOWCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MIPOBEJACHNE KAaUYECTBEHHOW peakiuy Ha cyiabgar-
WOH W HaONIOJCHHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaiOB), oOpa3namMu a30THBIX U (ochOpHBIX YAOOpEHHIl; MOIyYeHue,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEeHHUE CBOICTB aMMHakKa; I[pPOBEICHUE
KaueCTBEHHBIX peaklui Ha MOH aMMOHHUA U docdaT-uoH U U3y4yeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); U3y4eHUE MoJienei
KPUCTAJUTMYECKUX pemeEToK anMasza, rpadura, ¢QymiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  afCcOpPOIMUA  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM  YIVIEM H
YCTPOMCTBOM TIPOTHBOTA3a; IOIyYEeHHE, COOMpaHHe, paclO3HaBaHUE W H3YYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MPOBEICHHE KadeCTBEHHBIX PEaKIMi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MTPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOTYKIIHEH
CUWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHEe OSKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTaIbl U UX COSAMHEHUS

3.1

3.2

3.3

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJZIOB HAa OCHOBAaHMM MX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3nnemeHToB .M. MenneneeBa u
cTpoeHust atomoB. CTpoeHHe MeTajuioB. Merayuinyeckasi CBSI3b U MeTaJIndyecKas
KpUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHAYECKUH Pl HAIIPSKEHUN METaJNIOB

dusnueckue W XUMHUYECKHEe CcBoiicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MeTauioB. IloHsATHE O KOPPO3UM METaJUIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
Koppo3uu. CruiaBbl (CTajib, YyTyH, JIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

[Ilenouynsle MeTamuibl: noJoxkeHue B [lepuoauyeckoll CHUCTEME XMMHMUYECKHUX
anemeHToB JI.MI. MeHneneeBa; CTpOE€HHME HX aTOMOB; HaXO0)KJIEHUE B IIPHUPOJE.
®uznyeckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). Okcuael U
THJIPOKCUBI HATPUA U Kauus. [[puMeHeHne MeouHbIX METAJIIOB U UX COeIMHEHUH

3.4

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmogmyeckoi
cucremMe xumuueckux onemeHToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoXJeHue B npupoje. PU3nuecKkue U XUMMUYECKUE CBOMCTBA MATHHUS M KaJbLUs.
Baxueiimne coenuHeHust Kainblusg (OKCHI, THAPOKCHI, coiu). JKECTKOCTh BOIBI U




CHocoO0BbI €€ ycTpaHeHUs

3.5

3.6

3.7

Anmtomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpo€HUE aTOMa; HaxOXJIeHue B npupoje. Puznueckue U XMMUIECKUe
CBOICTBa amOMUHUsA. AMGPOTEpPHBIC CBOMCTBA OKCHJIA M TUAPOKCHIA ATFOMUHUS

Kene3o: monoxenue B Ilepmommueckoil cucreme xumMudeckux snemeHtoB /JI.U.
MenzeneeBa; cTpoeHUE aToMa; HaxOXeHHe B npupojae. Pu3ndeckue U XUMUYECKHE
cBoiicTBa kese3a. Okcuasl, Tuapokcuabl u conu xenesa(ll) u xxemesa(lll), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajUIOB M CIUIABOB, UX
(Gu3n4ecKUMU CBOWCTBAMM; U3y4EHHUE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIIO0JIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOJIEHCTBUS OKCHJIA KaJIbLIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HCCIIEJOBAHUE
CBOMCTB J>KECTKOM BOJIBI; IIpoOIleCCa TOPEHHS JKejie3a B KHUCIOpone (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); PU3HAKOB MIPOTEKAHNS KaYECTBEHHbBIX peaKluil
Ha MOHBI (MarHus, KaJbl¥s, amtoMuHus, 1uHKa, xenesa(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BAaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHJIA ATIOMHHUS M TUIPOKCHJA LIMHKA; pelleHHe
9KCHEPUMEHTAJIbHBIX 3aj1ay 10 TeMe «BaxxHele MeTauibl U UX COeUHEHUS

4.1

4.2

4.3

X¥UMHS ¥ OKpYXkKarolas cpena

Hosble maTepuainsl 1 TeXHOIOrMU. BemecTsa 1 Marepuansl B IIOBCEIHEBHOW JKU3HU
4yeJoBeKa. XMMHUs U 30pOBbe. be3onacHoe MCHOb30BaHUE BEIIECTB U XUMHUUYECKHUX
peakuuii B ObITy. [IepBast moMoIb PY XUMUYECKUX 0KOTaX U OTPABICHUSX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YTJIEBOJOPOJIOB (yrojb, HPUPOAHBIN ra3, HedTh), NPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIIEPUMEHT: H3y4deHHe OoOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

11

O TI03HABAEMOCTH SIBIICHHMH MTPUPOJBI, IOHUMaHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HayKh Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIleld KyJabTyphl U MPAKTUYECKOU
JIESITEJIbHOCTH YeJIOBEKa B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MECTa XMMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

0 Hay4HBIX METOJaX IIO3HAHMS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHOHAILHON IEATCIEHOCTH, CBS3aHHBIX C XUMHEH U
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTUXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJUT OOYYAIOLIMMCSl pacCMAaTpUBaTh XUMHIO
Kak chepy cBoeil Oyaymiel mpopecCHOHAIBHONU NEATEILHOCTH U CHIENaTh
OCO3HAHHBII BBIOOp XUMUU KaK MPOGUIBHOTO MpeaMeTa MpU Mepexoe Ha
YPOBEHb CpeaiHero o01iero o0pa3oBaHUs

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

BAKHEUIIINE XUMUYECKHUE TTOHITHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOJHAS M HEOJHOPOJHAs
CMeCh, OTHOCHTEJIbHBIC aTOMHAsi W MOJICKYJSpHAs MAacChl, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSIPHBIA OOBEM, OKCHJ, KHUCIIOTa,
OCHOBaHUE, COJb (CPEIHssI), XUMUYECKas PEaKIHs, pPEeaKIuu COCIUHCHHUS,
peaKIMK Pa3joKEeHHS, PEAKIUUA 3aMEIEHUs, PEeaKIMu OOMEHa, TEIJIOBOM
ekt peakiuu, dK30- U IHIOTCPMUUYECKUE PEAKIIUH, PacTBOpP, MAacCOBas
JIOJISI XMMUYECKOTO 3JIEMEHTa B COSIMHEHUH, MAacCOBast J10J1s1 U MPOLIEHTHAS
KOHIIGHTpallMs BEIECTBA B PAcTBOpE, SAPO aToMa, SJIEKTPOHHBIA CIOU
aToMa, aTOMHas oOpOWTamb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCTICHUs, XUMHYECKasi CBS3b, DJICKTPOOTPHUIATEIHHOCTh, MOJSIPHAS U
HEMOJISIPHAST KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAsl CBS3b,
KpUCTaJIM4ecKkass ~ pemérka  (aToMHasi, HWOHHAs,  MeTaJuInyeckKas,
MOJIEKYJISIpHAsi), HOH, KATHOH, AaHHUOH, OJJIEKTPOJIUT U HEIIEKTPOJIHT,
AIIEKTPOJIUTUYECKAsT ~ AMCCOLMAINS,  peakIud  HOHHOro  oOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTEbHbIE peakuuu, OKUCITUTENh u
BOCCTAHOBUTEJb, OKUCIEHUE U BOCCTAHOBJICHHE, JIEKTPOIN3, XUMUUYECKOE




paBHOBecHe, 00paTUMbIe U HEOOpAaTUMbIE PEAKIIMH, CKOPOCTh XMMHYECKON
peakuuu, katanuzarop, [1JIK, koppo3ust MeTasioB, CrijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoauueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIApHasa TEOpUs, TEOpUs
BHGKTpOHHTHHGCKOﬁ Jucconrannmn

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME IPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM 4MCJI€ MUHEpaJbHblE yIOOpEHHUsS, METaJlJIbl M CIUIaBbl, HPOJYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHUKOB YIJIEBOJAOPOJIOB (YIUi, MPUPOAHOIO
raza, He)TH) B OBITY, CEIbCKOM XO35HCTBE, HAa MPOMU3BOJICTBE U MOHUMAaHHE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSIMU JIPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMM HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-TIOMyJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MNPpEBpAlICHUAX U MPAKTUYCCKOM IPHUMCEHCHUU U YMCHUC HCIIOJIB30BATH ee
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTCHLHLIX 3agaq

Brnanenue ocHOoBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOIO S3bIKa
XMUMUHU JUIS COCTaBJICHHS (OPMYJT HEOPraHMYECKUX BEIIECTB, YpaBHEHUH
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBHAIBHOIN)

YMeHne 00bsCHATH CBSI3b MOJI0KEHUS d7eMeHTa B [lepuoanueckoii cucreme
C YHCIOBBIMH  XAaPAKTEPUCTHUKAMH CTPOCHUS ATOMOB XUMHUYECKUX
DIIEMEHTOB (COCTaB ©  3apsii  siipa, OOIIee YHCIO JJIEKTPOHOB),
pacrpeeseHueM DJIEKTPOHOB IO DHEPreTUYECKUM YpPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHS

[IpencraBienne 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
DIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIIATENBHOCTh), TPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepronnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMeHue kraccupuimpoBarh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUH




YMeHue onpeneirs:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBUTED
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, aiMas3, KPEMHHH,
9.1 aszot, Qocdop, cepa, XJ0p, HATPHUH, KUK, MarHUW, KaJbITUH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PAcTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIAPOKCHABI MeTayioB |—IIA
9.2 rpynm, antomunus, meau (1), nunka, sxenesa (11 u 1), oxcuasr yrnepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, (QochopHas, yroiupHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHECHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYCCKHUX IMPEBpAIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIE U MOHHBIC YPaBHEHUS PEaKIIHA, B TOM
qucJe:
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
' HEOPraHWYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BIYUCHATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MAaCCOBYIO
' JIOJTI0 XUMHYECKOT0 DJIEMEHTA B COECINHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIMi U HaXOJIUTh KOJIMUYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO IO3HaHUs (HAOMIOJCHHE, W3MEpEeHHeE,
121 OKCIIEPUMEHT, MOJCIMPOBAHUE) TMPH W3YYCHHH BEIIECTB M XHUMHYECKUX
' SBJICHHM; yMeHHE C(hOpMYyIUpOBaTh MPOOJIEMY W TPEIJIOKUTH MyTH €&
perieHus
129 0e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYION H

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

npaBUiIaMyd 0€30MacHOTO OOpalleHHsl C BEIIEeCTBAMM, HCIIOJIb3YEMBIMH B
MOBCE/IHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX cOepexeHus
3I0pOBbSl M OKpYXKAIOUIEH NPUPOJHON Cpelbl; MOHMMaHUE Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA MW OCYHICCTBIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKHMHU SIBICHUSMH; OMBITH, HJUTFOCTPHPYIOIINE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKLUil

HU3YUCHUC crmoco0oB pasaciICHUsA cMmecelt

13.3

MOJIYYCHHEC KHCJIOpOda U HU3Y4YCHUC €TI0 CBOfICTB; IMOJIYUYCHHUEC BOAOpPOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO Ira3a W H3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHHNEC aMMHaAKa U U3YUYCHUC CT'O CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCcoBOM  JoJed
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YCH

HUCCICIOBAaHUEC U OIIMCAHHEC CBOMCTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; H3YUCHHUC B3aHMOJEUCTBUS KHCIOT C METalljiaMHu, OKCHUIaMHu
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/'I; BBITCCHCHHUEC OJHOI0O MCTalJlia
ApyrumMm U3 pacTtBopa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOICTB
TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

pCemICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/ILICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyie HeMETaUIbl U UX COCOUHCHUA, «Baxneinye MeTaibl U UX
COCOAUHECHUA

XMMUYECKHE D3KCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TNPU3HAKK IPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKIMU Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJIOPUI-, OpPOMUJ-, HOAUN-, CyIbdat-, pocdat-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIAPOKCHI-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adroMuHUs, kenesza (2+) u xeneza (3+), megm (2+),
ITUHKA

YMmenue:

141

NPEJICTaBIsATh  pe3yiabTaThl  dKCIIEpUMEHTa B (Qopme  BBIBOJIOB,
JI0Ka3aTeabCcTB, TpaQukoB W TaONMMIl W  BBIABIATH  OMIMPUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCKAY PCAIbHO Ha6JIIOI[aeMBIMI/I XUMHWYCCKUMHN
SBIICHUSIMA W TIPOIIECCAMH, MPOHCXOISAIIMMU B MaKpo- M MHKPOMHPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa
1
1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA
HepBOHa‘IaJIBHBIG XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

13

ATOMBI U MOJICKYIJIBI. Xumudeckue 31eMeHTEl. CHUMBOJIEI XUMUYCCKHUX JJICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

Xumudaeckas (bopMyna. BanenTHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB. CTeleHb
OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHAs aToMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHadg Macca. MaccoBast 10JIs1 XUMHYECKOI0 3JIEMEHTa B
COCIMHCHHNU

1.5

1.6

KomnaectBo BemectBa. Monb. MossipHass Macca. MoJsIpHBIE  00BEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

dusnyeckue U XUMHUYECKUE SIBICHHA. XUMHMUYECKas PEAKUUs U €€ IMPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIECTB. XMMUYECKUE YPAaBHEHNUS

[Iepnoanueckuit 3akoH u Ilepuoguyeckas cucreMa XUMHYECKUX demeHToB J[.1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2

2.3

[Iepnonnueckuit 3akoH. Ilepnognyeckas cucrema XxumMu4eckux iemMeHToB J[.M.
Menpneneesa. Ilepuonsl u rpymnmbsl. OU3HYECKHA CMBICHT MOPSAKOBOIO HOMEDPA,
HOMEPOB IIEpHOa U IPYMIIbI AIEMEHTA

Crpoenne aromoB. CocrtaB aroMmHbIX saep. M3oromsl. OnextpoHbl. CtpoeHue
ANIEKTPOHHBIX ~ 000J04eK aTroMOB MepBbIX 20 XHUMHUYECKHUX 3JIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
NEepuoJIOB, Kanus, Kaiuplus (paguyca aToMOB, 3JIEKTPOOTPULATEHLHOCTH,
METAJUINYECKUX U HEMETAIIMUECKUX CBOWCTB) U MX COEIMHEHHH B COOTBETCTBUU
C TOJIOKEHUEM 2JIEMEHTOB B Ileproanueckoi cucreMe U CTPOEHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

3.2

Xumudeckass  CBsi3b. KoBasieHTHast (TojisipHass W HEMOJSpHasi)  CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. Honnas CBS3b.
Meramnnueckas CBI3b

Tumnel KpUCTAIUIMYECKUX  PEMIETOK  (aTOMHAs, HWOHHAsA, METaUINYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUMNA KPUCTAIIMYECKOW PEIMIETKUM U BHUIA
XAMHUYECKOU CBA3U

Baxueiiiine NpEACTAaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramner u wux
COCOAMHCHUS. Mertaisl 1 uxX COCOAMHCHUA

4.1

Knaccupukamuss ¥ HOMEHKJIATypa HEOPTaHWYECKHX COCIMHEHUH: OKCHIOB
(coneoOpa3yromiye: OCHOBHBIE, KUCIOTHBIE, aM(pOTEPHBIC) U HECOIC00pa3yIoIne;




OCHOBaHUH (ménoumn u HEpPacTBOPUMBIE OCHOBaHUs); KHUCJIOT
(kucnmopocoaepKale U OeCKUCIOPOAHbIE, OHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

duszndyeckrue U XUMHYECKHE CBOMCTBA IIPOCThIX BEIICCTB-HEMECTAIIJIOB: BOAOPOAA,

42 XJIOpa, KHCIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
®u3znueckue M XUMHUYECKHE CBOMCTBA IMPOCTHIX BELIECTB-METAJIOB: JIUTHS,
4.3 HATpUs, KaJIUsl, MarHUs U KaJlblUs, aJJIOMUHMS, Kelle3a. DIEKTPOXUMUYECKUN PsijL
HaIPSKEHUN METaJJIOB
44 @u3nyeckue W XUMUYECKHE CBOMICTBA BOJOPOJHBIX COEIMHEHUN HEMETAJJIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHUAKA
dusnyeckue W XUMHYECKHE CBOWCTBA OKCHAOB HemerayuioB: cepel (1V, VI),
4.5 azora(ll, 1V, V), docoopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). IonyueHue
OKCHJIOB HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamioB |A—IIIA rpynn, uunka, meau(ll) u
xenesa(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMUYECKUE CBOWCTBA OCHOBAaHWN M aM(OTEPHBIX THUAPOKCUAOB (Ha Mpumepe
4.7 TUAPOKCHUIOB aIOMUHUS, Kelne3a, IuHKa). [lonydyenne ocHoBaHUN U aM(OTEpHBIX
TUAPOKCHJIOB
OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOAHOM, CEPOBOAOPOIHOM,
48 CEpPHHUCTOM, CEepHOM, a30THOM, (ochopHOil, KpemHUEBOU, yroibHOU. OcoObie
' XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHONW CEPHOM W a30THOM KHCIOT.
[Tosryuenue xkucnor
4.9 OO0me xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue coneit
4.10 [Tony4yenue, coOupaHue, paclo3HaBaHUE BOJOPOJA, KHUCIOPOJA, aMMMaKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
411 [lonyyenne amMmuaka, cepHOM M a30THOM KHUCIOT B MpPOMBIIIIEHHOCTH. OO0miue
' CIOCOOBI TOJTYyYEHUS] METAJUIOB
412  T'eHernyeckas CBS3b MEXJy KJIaCCAaMU HEOPTraHUYECKHX COEAMHEHUI
5 XVMHYECKUE PEAKIINH
Knaccudukanus XMMHUUYECKUX peaklUid MO pa3ivyYHbIM MPU3HAKAM: [0 YUCITY U
5.1 COCTaBy Y4YAaCTBYIOUIMX B peaklMU BEIIeCTB, MO TemaoBoMy 3¢dexTy, Mo
M3MEHEHUIO CTENEHEeN OKHCIEHHSI XUMUYECKUX JIEMEHTOB
59 TennoBoil A3 PeKT XUMHUUECKOI peaklnu, TEPMOXUMHUECKUE YpaBHEHUSA. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENIbHOBOCCTAHOBUTENbHbIE peakiuu. OKHUCIUTEIN M BOCCTAaHOBUTEIH.
5.3 [Ipomieccbl  OKHMCIEHMs M BOCCTAHOBICHMsA.  ODJIEKTPOHHBIM  OanaHc
OKHUCJIUTEITbHOBOCCTAHOBUTEILHON PEAKIIUN
54 Teopus 3MEKTPOIUTHYECKONW aucconuanuu. KaTuoHbl, aHUOHBIL. DIJIEKTPOIUTHI U
' HedNIeKTpoauThl. CUJbHBIE U cllabble 3NeKTPOIUThl. CTeneHb AUCCOHalu
55 Peaknun moHHOrO OOMEHa. YCIIOBUS NPOTEKAaHUS pPEaKIHuii MOHHOTO OOMEHa,

MOJIHBIE U COKpALIEHHBIE HOHHBIE YPaBHEHUS peakuil




XHUMHA ¥ OKpYXKarolas cpena

BCH_IGCTBa H Marc€puajibl B HOBCCHHGBHOﬁ JKM3HH 4YeJIoBeKa. besomacHoe

6.1 UCIIOJIb30BaHUE BEIIECTB U XMMUYECKHUX peakluii B jaboparopuu u ObiTy. [lepBast
TIOMOIIb TIPYU XUMHUYECKUX 0KOTaX U OTPABICHHUSIX
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH cpeabl (KUCIOTHBIE JOXK/IHU, 3arps3HEHUE
MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI ero mperoTBpamieHus I[IpenenbHas

6.2 nonyctumas koHueHtparmus BemectB (IIJK). Ponsp xumum B pemeHun
9KOJIOTUYECKHUX TpodieM. YcuieHue mnapHukoBoro 3ddekra, paspymeHue
030HOBOT'O CIIOS
[Ipumenenne cepsl, a3ora, ¢ocdopa, yriaepona, KpeMHHS U HUX COCTUHEHUH B
OBITY, MEIWIIMHE, TMPOMBIIUICHHOCTH M CEIILCKOM Xo3siicTBe. [IpuMeHeHme

6.3 METAIJIOB U CIUIAaBOB (CTallb, YYT'YH, [IOpATIOMUHUI, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH WX COCTUHEHUH. [loHSATHE O KOpPpO3MHM METAJUIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4 [TpupoaHblE HWCTOYHHUKH YTIIEBOJIOPOJIOB (Yroib, TPUPOAHBIA Ta3, HedTh),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH
[TepBoHaUaIbHBIC TOHATHS 00 OPraHMYECKHUX BEHIECTBAX KaK O COCTUHEHHSX

6.5 yriepoa (MeTaH, 3TaH, STHIICH, alleTHIICH, YTaHOJI, TNINIEPUH, YKCYCHas KHCIIOTA).

' [TonaTne 0 OMOMOTHYECKH BaXKHBIX BEUIECTBAX: JKUPAX, O€NKax, yriieBoIax — U UX
POJIH B KU3HH YEIOBEKa
7 Pacuérnr:

7.1 1o (¢opMyaaM XMMUYECKHX COEAMHEHHH

7.2 Macchl (MacCcoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 M0 XUMHYECKUM YPAaBHEHUSIM




