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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero ooOpazoBaHus (yriyOJIEHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yuetoM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo XumuM pa3paboTaHa C LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
IPEIMETA, ONPEAEIIeT 00513aTeIbHOE MPEIMETHOE COJEP)KAHKE, €ETO CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeiesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEIOBATEIbHOCTh  MU3YYEHHS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XWMHHM — YYHUTBIBAKOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3ali TpeOOBaHW K TIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

N3yuyeHne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO OArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpECOB OOydarolMXCcs, Ha NPOAOHKEHHE OOY4YeHHs] Ha YpPOBHE CpPEIHEro
o01iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, €ro MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPENICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuyeHne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4armuxcsi, UX oOmed u
(GYHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  /eATebHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTAaBICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SBISETCA KIIFOYEBBIM 3TallOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUaIOIIUXCS;

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

JlaHHBIC HAMpaBJICHUS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIU(PUKON
COJlep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTNPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYAIBLHBIX MMOHATUNA XUMHHU, OCHOB
HEOPTaHWYECKON XUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUUA W
OTJICJIBbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAAbIBACTCS U3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUILY MOCIEA0BATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUHU KaK OCHOBBI BCErO €CTECTBO3HAHMS;

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

YYE€HUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMK BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocCHOBY TeopeTHuecKMX 3HAHWUU TOJOKEHBI SMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTuueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W 00€CleuMBalOT OOY4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  IMPOUCXOJHUT  C
WCIOJB30BAaHUEM 3HAHWW U3 paHee W3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY’)Karouud Mup, Ouosorus, (usvMka, MaTeMaTuka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 001Iero o0Opa3oBaHHs MO XWUMUU (YrIIyOJIEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku y4yeOHOTro MpeaMeTa U O0OECleYeHUE YCIEIIHOTO
oOydeHHsI Ha CIEQYyIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTHYECKAs HAMPABIEHHOCTh OOYYECHHs] XUMHH,
mupdepenunanus  oOydeHus,  BKIOYaromias  NpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs M TOCIEAyIOIlee CaMOOIpeAeieHHe B BBIOOpE HAampaBICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
po(heCcCHOHATIBHON OPUEHTALMU U HAMPABJIEHO Ha IPEJOCTAaBIEHUE BO3MOKHOCTH
KaXIOMYy O00ydYarolmemycsi NpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TMpeaMera, HEOOXOAUMbIE IS
MPOIOJIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYI0BOM JEATEIBHOCTH.

[TporpaMMa mno xumuu (yriayOn€HHBI YpOBEHb) IpeJHa3HAuYeHa JJIs
UCIIOJIb30BaHUsI B O0OPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLUX MPOTrPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MpPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XMUMHH, U3y4aeMOW Ha yriyOJEeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTHUYECKON NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUNA — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIICHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEaAKLUH,
(OpMHpPOBaHUU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOro OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMUU OTPaXaroT HAIIPABJIEHHOCTh 00YUYEeHHs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHne XUMUM HAPaBIICHO HA TOCTUKEHUE CIEIYIOUIUX LIEeNeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE  CHUCTEMBl XUMHUYECKMX 3HAHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KaOIIEro MUPA, OCBOCHUE S3bIKA HAYKH;

NPUOOIICHNE OOyYarolMXcsi K CaMOCTOSITCIbHOM IIO3HABATEIBHON M
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJaM  TO3HaHWuS,
(dbopMHpoBaHUE MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAaIOLEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJIyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSATh WX MPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYCHHUIO XUMHH U chepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUILIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHX 3HAHWUW B JKM3HHU YEIIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJNbTYpPbl, HENPHUATHE ICUCTBUN, NPUHOCALIUX BPEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npuoOpeTeHrne 00YyYaIOIMMHUCS ONBbITAa CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIs1 Pa3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrny6nénnoe n3yuenne yaeOHOTO mpeaMera « XuMHUs OTBOAUTCS 1o 136
yacoB B 8 u 9 kiaccax (4 Jaca B HeJien0), Bcero 272 vaca 3a J1Ba roja 00y4eHusI.



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

Xumusi — BaxkHasi 001acTh €CTECTBO3HAHMS M MPAKTUUECKON NESITETbHOCTH
yenoBeka. [Ipenmer xumuun. Ponbs xumuu B ku3HU 4denoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUsI XUMUU. XUMHUS B CHCTEME HayK. Terna u
BemiecTBa. Duznueckue W XMMHYECKHE CBOWCTBA BEUIECTB. ATpEraTHbIC
cocTostHusL BemlecTB. [IOHATHME O TEOPETHYECKUX W SMIUPHUYECKUX METOJax
MIO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencTtaBiieHMss O Hay4yHOM IIO3HAHMM HA
AMITUPUYECKOM YPOBHE: HAOIIOJICHUE, U3MEPEHNE, IKCIIEPUMEHT, MOCIIUPOBAHUE,
BbluncieHue. [IpencraBieHnss 0 HAyYHOM IMO3HAHUM HA TEOPETHYECKOM YpPOBHE:
Hay4dHbIe (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3bik xumMuu. UCTOYHUKY XUMUYECKOU UH(POPMAITUH.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opy0BaHue
IIKOJBLHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpailleHus ¢
BEII[ECTBAMHU U JTAOOPATOPHBIM 000PYIOBaHUEM.

Hucteie BemecTtBa U cMecu. [Ipupoansie cMmecu: BO3AyX, IPUPOAHBIN Tras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALl U MUHEPAJIbI. [IoOHSATHE O TOMOTEHHBIX
U TeTEepPOreHHbIX cMecsX. CriocoObl pa3neneHus cMmeceit. OuucTka BEIIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
aneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpoCThie M CIOKHBIE BELIECTBA.
Mertanmnel U HeMmeTaUlbl. BemectBa MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO
CTPOEHHUS.

Xumuyeckas ¢GopMmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeaeneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEOUHEHUW U cocTaBieHHEe (opMyn OWHAPHBIX
COCMHEHUN IO BAJIEHTHOCTH »3JIeMEHTOB. (OTHOCUTENIbHAs AaTOMHAs Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOTO 3JIEMEHTa B
coenuHennd. Haxoxenue npocteifiieir ¢opMyIibl BEIIECTBA M0 MACCOBBIM JIOJISIM
DJIEMEHTOB.

KosmuecTBo BemecrBa. Mouib. MonsipHast macca. B3auMOCBs3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMUYECKUX COe€AMHEHUN. MoJiisipHas Macca cMecu BeuecTB. MomnbHas HoJis
XUMUYECKOTO dJIEMEHTa B COoeAMHEHWH. HaxoxnaeHue mnpocrteimei ¢GhopMyIbl
BEILIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Pu3nUecKue U XMMUYECKUE SBJICHUS. XUMHUECKas PEaKIus U €€ MPU3HAKH.
VY Cll0BUS MPOTEKAHUSI XUMHUYECKUX PEAKIMi. 3aKOH COXPAHEHHUsI MaCChl BEIIECTB.
AToMHO-MOJNeKysipHas Tteopusd. KuzHb u aestenpHocTh M.B. JlomoHOCOBa.



XUMHYECKHE ypaBHEHUS. TUITBI XUMMUYECKUX PeaKUUid (COEAUHEHUS, Pa3I0KEHHUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHUYECKON TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM  oOopynoBaHueM. M3ydeHue ©  omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHUYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenne ¢Qusmueckux (IUiaBlieHHWE BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XHMHUYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE COJIbI WITU
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 00OpaslaMu BEIIECTB
KoiauuectBoM | monbs. HaOmrogeHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiui (pas3ioKEeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, TMOJydeHue u pasznoxeHue ruapokcuna wmeau () npu
HarpeBaHWHU, B3aMMOJCHCTBHUE kene3a ¢ pacTBopoM cosd meau (I1). M3yuenue
Croco0OB  pazfeneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKA TOBAPEHHON
comu. HabmoneHne u onMcaHve ONBbITOB, WUTIOCTPUPYIOMIMX 3aKOH COXPaHEHHUS
MAacCCBl.

BaxxHeline npeacTaBUuTe M HCOPraHUYECKHUX BELIEeCTB

[IpencraBnenuss o razax. Bo3gyx — cmech ra3oB. CocTraB BO3ayxa. 3aKOH
ABorazipo. Momsapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON TIUIOTHOCTU. OOBEMHBICE OTHOIICHUS Ta30B TIpU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocTtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKLMU TOPEHUS U OKUCIEHUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTydeHus: KUCIopoia B 1a00paTOpuu U MPOMBITILIEHHOCTH. [ToHsTHE 0
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBodt »h(dEKT XMMHUUYECKOW pPEaKIuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U 3HJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnonap30BaHue yriisi U METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o maparukoBoM dpdekTe.

Bomopon — »memeHT M 1pocTtoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupone, (usMueckue ¢ XHUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. [lonsitue o kuciorax u coysix. Mcnonb3oBaHue BOJOPOJIa B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurenb. PacTBOpbI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEMIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoiictBa Boabl. [loHstne 00 ocHoBaHusx. Ilonarue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukaims
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecoJeoOpazyomue. MexayHapoAHass HOMEHKJIAaTypa OKCHUIOB. TpuBHaiIbHBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanus kucior. MexayHapolHass HOMEHKJIaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekerosa. Ilomyuenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Kiaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUs. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) U CIOCOOBI mojyudeHusi. HepacTBopruMble OCHOBaHUSI, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIE, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosieil. Duszndeckue
XapaKTepHblE XMMWYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUM:

KOJINYECTBEHHOE ONPEACIICHUE COAECPKAHUSI KHCIOPOJa B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHUE C 00pa3liaMyi OKCUIOB U ONKMCAHUE X CBOMCTB;

NOJIy4eHHe, cOoOMpaHue, pacrno3HAaBaHHE W H3YyYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3aMMOJICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEICHHOW MaCCOBOM J0JIEW paCTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KaJIBIIEM );

OIpPEEIEHHE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOILBIO HHANKATOPOB;

UCCJIeIOBaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeiicTBus okcuaa menu (I1) ¢ pactBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPaA COJIH;

B3aMMO/JICHCTBUE TUAPOKCHUA [IMHKA C pACTBOPAMHU KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHUMHYECKHX
jemeHTOB /[I. U. MenaesieeBa

Crpoenne aToMoB. XuMHueckas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIacCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. [loHsiTHe O
rpynnax (CeMencTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TrajoreHax, MHEPTHBIX (OJaropojHbIX) razax. DJIEMEHTBI, KOTOPHIC
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsblITHE Ilepnogmueckoro 3aKOHa.
[lepponnueckass cucrema xumuueckux odaemeHtoB [l WM. Mengeneena.
Koporkonepuoanas w jiauHHONEpuoaHas ¢opmbl Tadmuiel «llepuoanueckas
cucrtema xumuueckux 3nemeHToB . . MenneneeBay. Ilepuoabl u rpynnsl (A- u
b-rpymer).

Crpoenue aromoB. CoctaB aroMmHbIX siaep. M3otombl. PaanoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUe YPOBHU U IMOAYPOBHU
atoma: S-, p-, d-opOutamu. DJIEKTpOHHBIE KOH(MUTYPALMH W SJIEKTPOHHO-
rpaduueckue Gopmyiasl aToMOB. DU3NYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIepHoJia U TPyMIbl deMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumudecknux 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 10 JHEPTETHUYECKHM YPOBHSAM, IOAYPOBHAM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepUuoaaM.
N3MeHeHnEe KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHUX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
nonoxkenuto B [lepunonnueckoint cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W mnpaktuku. [[. V. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs IIOJSIpHAss CBSA3b, KOBAJIECHTHAs
HENOJISIpHAsl CBSI3b, MOHHAs CBsA3b. MexaHHU3Mbl OOpa30oBaHMsI KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIE (hopMyibl BemiecTB. KaTHOHBI u
AHUOHBI.

Kpucrammnueckne wu amopdHble BemiecTBa. THUMBl  KPUCTALTUYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEH OKUCIEHUS aTOMOB B
OMHapHBIX  coeAUHEHUSX.  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAHOBJIEHUSA. OKUCIMTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaiaHca.

OKCNEPUMEHTAIBHOE U3YUYECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYI;

IIPOBEJEHNUE  OIBITOB, WJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHUE, PEAKIIMY PA3JIOKEHUS, COSUHEHU).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
NIOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HayKax.

OO01mue ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHUE (TMPOIIECC), HAYUHBIHN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKAIMs, MEPUOIUUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

dusuka: sABIEHUS NPUPOIbI, (PUINUYECKUE SBJICHHS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, €IWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, GoTocHUHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadusi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbIe, TOTLTUBO, BOAHBIC PECYPCHI.

Texuomnorust: TexHocepa, TPOU3BOJICTBO, XUMUICCKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo U XMMHYecKasi peakius

[ToBTOpeHHe W yriyOneHHe 3HAaHUN OCHOBHBIX pPa3leloB Kypca & Kiacca.
Crpoenne aromoB. CBOWCTBA aTOMOB  XHMHYECKHX  DJIEMEHTOB, HX
KOJINYECTBEHHBIE 51 KauyeCTBEHHBIE XapaKTEPUCTUKU (pamuyc,
ANEKTPOOTPULIATEIBHOCTD, DHEPIUs MOHU3ALINHN). [locmenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOMTaNel aroMOB MalbIX MepuosioB. OCoOEHHOCTH
3al0OJJHEHUSL  BJIEKTPOHHBIX  OpOMTaned  aToMOB  OONBIIMX  MEPUOJIOB.
Ileproguyeckas cucremMa XUMMUYECKHUX DJIEMEHTOB B CBETE IPEACTABICHUU O
ctpoeHun aroma. CTENneHb OKUCIEHUS M BalleHTHOCTb. lIpencraBineHue o
MIEPUOANYECKON 3aBUCHUMOCTH CBONCTB XUMHAYECKUX AJIEMEHTOB
(371EKTPOOTPULIATENBHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, XKHMIKOM H Ta3000pa3HOM
COCTOSIHUMA. BHIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEMoJspHas,
noJyisipHast); OOMEHHBIH W JIOHOPHO-AaKLENTOPHBIM MeXaHu3M 00pa3oBaHUs
KOBAJICHTHOM CBSA3U.

MexMmoleKysipHble B3aUMOICHCTBUS (BOJAOPOJHAS CBS3b, CUJIbl BaH-mep-
Baanbca). Tunbsl KpUCTAINIMYECKHUX PEILIETOK — aTOMHAasi, HOHHAs, METAJINYECKas,
MOJIEKYJIIpHAs: — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THTIA KPUCTAJUIMYECKON PEMIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKaHHWS  XMUMHUYECKMX  PEAKLHUM.
Knaccudukanus XMMHUECKUX pEaKIMi MO pa3Iu4HbIM NpU3HAKAM (110 YUCIY U
COCTaBy Y4YaCTBYIOIIUMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO Pearupyrolinx BEIECTB).

ONEeMEHThl XUMUYECKOH TEPMOAMHAMUKH. OHEpPreTMKa XHMHYECKUX
peakiuii. TerioBoit 3pPexkT XUMHUUECKONW pEaKIuU. DK30- U IHIOTCPMUUYECKHE
peakuuy, TEPMOXMMHMUYECKHE YpaBHEHMs. 3akoH lecca W e€ro clueicTBUs.
BrIuncnennst o TEpMOXUMHAYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW pPEaKLMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanusze. epmenThl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHAYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcCnoBUS CMENIECHUA
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XHMHYECKOIO
paBHOBecus. [IporHo3supoBaHMe  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEBpAIllCHU B PA3IMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIC peaKkuu. OkucIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWATENIM UM BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

DJIEKTPOJINTHYECKAsA JIucconmanus. XUMHUYECKHE pPEaKkIMM B PacTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcOLManMM. PacTBopeHne Kak — (U3MKO-
XUMHAYECKUH npouecc. [lonaTre o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEdNEKTponuThl. KaTWOHBI, aHWOHBI. MexXaHu3M AHCCOLMAlMA BEMIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa quccounuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokaszarenb. WMHAUMKATOpPBI. DIJIEKTPOJIUTHYECKAS AUCCOLMALINS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakuun nonHoro ooMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, OJIHBIE U COKPAIIECHHbIE MOHHBIE YpaBHEHUs peakunii. CBoiicTBa
KHCJIOT, OCHOBaHHWIl M COJi€ll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTtBeHHbIE peakliMi Ha HOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB U SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKMX BELIECTB — METAIOB H
HeMeTaJuloB (rpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOPUAA HATPUs);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKILUU OT BO3IEUCTBUSA
pas3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUii;

WCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IpolLEcca AUCCOLUALMHI
KHCJIOT, IIIEJI0YEH U COJICH;

MPOBEJCHNUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHIIOpamka U (deHondTarenHa) ais
OINpPEENICHHS XapaKTepa Cpelbl B paCTBOpPaxX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWJUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEeAKIUH (TOPEHHE, PEAKIIMH PA3IIOKEHHUSI, COSUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IIOMOIIBI0 KaueCTBEHHBIX
PEaKINil HA UOHBIL;

pElIeHHE JKCIEPUMEHTANBHBIX 3agad 1o TeMaMm: «OKHUCIUTEeNbHO-
BOCCTAHOBUTENbHbIE peakuum», «l'mapomus conen», «DIEKTpOIUTAYECKAs
JACCOLAALTUSY.

HemeTaJuibl 1 X cOeIMHEHUS

OO6miast xapakTepucTuka HeMmeTamioB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBUE €  MeETalUlaMH, HEMeTa/UllaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBopopoa. ComsiHass  KUCIOTa, XHMHUYECKHE CBOWCTBA, IOJYYEHHUE,
NpuMeHeHue. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuasl W HUX  Haxoxiaenue B - npupone. llonstne o
KHUCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PU3NUeCKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoul Kkuciotamu). CepoBOJOpOA, CTpoeHue, GUHMYECKUE W
XUMHUUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEJIbHBIE CBOWCTBA). OKCHUIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOMCTBa (00mME Kak
IpeacTaBUTeNs Kiacca KucaoT u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKallhue B OCHOBE MPOMBIIIIEHHOTO CIOco0a MoTyYeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM Tipodeccusix. [IpuMeHeHue cepHoll KHCIOTHI U cyibdaroB. KaduecTBeHHbIC
peakuuu Ha cyiab(puTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUNM B mOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAOTBPAICHUSI.



OOmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (Ppunueckrne U XUMHUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBa (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJy4YCHHE B
7a0opaTopuM U MPOMBINIUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Oxcuabl asora (I, I, I, 1V, V).
AzoTuctas kuciaoTa. A30THasi KUCJIOTa, €€ MoIy4YeHue, (PU3nUecKue U XUMHUECKHe
CBOMCTBa (0OlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHH(PHUYECKHe),
npuMeHeHue. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpatsl 1 HUTpUTHL. KauecTBEeHHBIE peakIuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKaIomeh cpeapl
COCIMHEHMSIMH a30Ta (KUCJIOTHBIE JMOXKIW, 3arps3HEHHWE BO3/yXa, IOYBBI H
BOJIOEMOB).

®ochop, amnmorponubie wmonudukanuu ochopa (Oenmblii M KpacHBIM
dbocdhop), puznueckre U XUMMUUYECKHE CBOMCTBA (B3aMMOJICUCTBHE C METajlIaMH,
KHUCIIOPOJIOM, TaJIOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHON KHCIOTAMH).
Oxcuasl ocdopa (I, V), dochopnas kuciora, ¢umdeckrue U XUMUUECKUE
cBoiicTBa, nonyuenue. KauecrBennas peaxius Ha (ocdar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue 0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yI0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpenbl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTENIEHN OKUCIICHUSI.

VYrnepoa, annorponHsle Mogudukanuu (rpadur, anmas, QysuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBME C MeTa/slaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THOW U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B npupoe.
Oxcunpl yriaepoja, ux Gu3nNUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcuaoMm yriepona (IV). VYronpHas kuciora u €€ COJU, HUX
bu3nUecKkue U XMMUYECKHUE CBOMCTBA, MOJydeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"aIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAaK O COCTUHEHUSIX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJb B OBITY U MPOMBIILIEHHOCTH.
[TonsiTe 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
VIJIEBOJAX — W MX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux u
HEOPraHWYECKUX COCINHEHU.

KpemHuuii, ero ¢usmyeckue u XHUMHUYECKHUE CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajoreHaMu), MOJy4YeHue U MPUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYCCKHE CBOMCTBA, MOIYYCHUE W NPUMEHEHHUE B
OBITY W MPOMBIINUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro MCIOIb30BaHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. OO6mue npeacTaBieHust 0 GU3NIECKUX
Y XMMHYECKUX CBOMCTBaxX. bopHas kucmora.

DKCIEepUMEHTAIIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAKAOIMMUX (U3MUYECKUE UM XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOJUA-UOHBI U
HaOJI0ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

HaOIOJIeHHe  Tporecca  OOyIJIMBaHUS — caxapa  IMOJ  JICMUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KA4YECTBEHHBIX peakiuid Ha Ccyabpua-, cyinbpuT- U cyibdar-
WMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHUI;

MoJIy4eHHe, coOupaHue, paclio3HaBaHUE M HW3YYCHUE CBOMCTB aMMHAaKa,
W3YYEHUE CBOMCTB COJIC aMMOHMS;

MPOBEJICHNE KaUEeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTEKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dynnepeHa, ¢ IpoIeccoM aJacopOIUy PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIyueHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKHCIIOrO
rasa;

IIPOBE/ICHHE KAauye€CTBEHHBIX pEAaKUN Ha KapOOHAT- M CHUJIMKAT-HOHBI U
W3Y4YEHHE NPU3HAKOB UX POTECKAHNS,

U3y4YeHHUE B3aMMHBIX MPEBpAILIEHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd MPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON MPOMBIILICHHOCTH;

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux anemeHToB /. 1. MenneneeBa u ctpoenust aroMoB. Meraiel A- u b-
rpymn. CTpoeHuEe MPOCTBIX BEMIECTB — METALIOB. MeTraimyeckas CBsI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01IMe XuMudecke cBoiicTBa MeTaiioB. O01Me criocoObl NOMyYeHUs
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOJIU3 PaCIlJIaBOB U PACTBOPOB COJIEH KaK OJIMH U3
cioco0oB TmoJyiyuyeHuss MerawioB. [loHATHE O KOppPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie mMeTamnel: nonoxenue B [lepuognyueckon cucreme XUMHYECKUX
anemeHToB /. . MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XUMHUYECKUE CBOWMCTBA (HA MpUMeEpe HATpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHne MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Ipupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. Baxseillne coequHEHUs KaiabLus M Marus (OKCUI, THMAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: IostokeHue B [leproauyeckoil cucTemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoXAeHUE B Ipupone. Pusmdeckue u
XUMHYECKHUE CBOICTBa amtoMuHUsA. AMOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmroMuHus. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwot b-cpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (HOOOYHBIX MOATrpYyMH):
nonoxkenne B llepuomnueckon cucreme XumMuyeckux anemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMsI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMepe CTPOEHUS aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENEHW OKHCJICHUS AaTOMOB B COCAMHCHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHJIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTA B COCIMHEHUU (Ha MPUMEPE COEAMHEHHI XpoMma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAUHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOuie KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKHMX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X mpuMeHeHuu. [IpeacraBieHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiMy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHk: cTpoeHue aToma, CTENEeHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHbIE peaklly HA KATUOHBI LIMHKA.

Keneso: cTtpoeHHe aroma, CTENEHM OKHCIEeHHA. HaxoxneHune B mpupone.
du3nyecKkrne 1 XMMAYECKUE CBOMCTBA Kelle3a, IpUMEeHeHne. buonornueckas posib
xene3a. Oxcuawl, Tuapokcuasl U conu xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M moJyiyueHHe. KauecTBeHHbIE peaklMM Ha KaTHOHbI >kene3za (2+) u
xene3a (3+). Uyryn u cranp — cruiaBbl xene3a. [[pou3BoACTBO UyryHa U CTalH.
DKOJI0ru4ecKkue mpoosieMbl, CBsI3aHHbIE C METAJUTYPTUYECKUMU POU3BOICTBAMH.

OKCNEpUMEHTAIIBHOE U3YUEHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAITNYECKON KPUCTATUIMUYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJUIOB C BOJOM, C PacTBOpPAMHU COJIEM H
KHCIIOT, UCCJIEIOBAHKUE TPOIIECCOB AJIEKTPOir3a pacTBopoB xsopuaa meau (1) u
uoauaa Kanus, KOppo3uHl METAIIOB;

U3y4eHue OCOOCHHOCTEH B3aMMOCHCTBUSA OKCUIOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcUIoM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB M TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

U3YYEHUE IPOLIECCOB IOIYYEHUsI TUAPOKCHUIOB JKEJE3a, UX XUMHUYECKUX
CBOJICTB,;



M3Yy4Y€HHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HA HOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHNE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KaJUs H
KaJIbIINS;

uccienoBanue aM(GOTEPHBIX CBOMCTB THIPOKCHJIA ATIOMHHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nUHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuine MeTamibl U uxX
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOM KW3HHM 4YeJIOBEKa. BakHeumue
BCII[ECTBA M MaTepHalibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIoIb30BaHHE
BEILIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
05K0Tax Y OTPABJICHUSAX.

Hogble maTepuanbl 1 TEXHOIOTUU. [[pUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX AJIEMEHTOB M UX COCIUHEHUHN sl (GYHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370poBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaloleh cpebl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIE C COEMHEHUSMM YIJIEPOJA, A30Ta, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o I[TIJIK. Ponp XxumMuu B pelIeHnr 3KOJIOTUYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUN: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJIO, CIIaBbl METAJIOB, MOJMMEPHBIC MaTepHabl),
ONPENICJICHUE KUCJIOTHOCTH MPUPOJAHBIX BOJ, MOJECIMPOBAHUE MpoIrecca
00pa3oBaHus KUCIOTHOTO JAOXK/IS, U3yUYCHHUE €ro BO3ACHCTBHSA Ha MaTepHaJIbI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aeyioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHWYECKUX IJIEMEHTOB Y UX COCIMHEHUN B NIEPUOJIaX U IPyMIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BUJIa XUMHUYECKON CBA3U.

Knaccubukanys XUMHUYECKHUX peakIuid 10 pa3IMYHbIM  IpU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. [ maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€H B CBETE€ MPEIACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceazu

Peanuzaniusi MeXnpeIMETHBIX CBSI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS YE€Pe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U IOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO61ue ecTeCTBEHHO-HAaY4YHbIE MTOHATHS: sIBJICHUE (Mpollecc), HayuyHbIN (akT,
TUII0TE3a, TEOpHs, 3aKOH, aHajJu3, CHHTE3, KiIacCU(DUKAIMs, MEPUOJIUYHOCTD,
HaOJII0/ICHHE, AKCIEPUMEHT, MOJCIIMPOBAHHUE, U3MEPEHHE, MOJCNb, TEXHOJIOTHS,
MaTepuabl.

@du3nka: BENIECTBO, TeNO, (U3NYECKUE BEIUYUHBI, C€IUHUIBI M3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEH W TBEPAbIX (KPUCTAUIMYECKHUX) TeI,
KpUCTAJTMYECKasl pelnieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMBI, KBAHTHI, PaJIMOAKTUBHOCTD, ab(a-, 0eTa- U raMMa-u3IyucHue,
ANEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioKeHHe OeI0T0 CBETa B CIIEKT.

buomnorus: sxocucrema, ouocdepa, GoTocHHTE3, MPOIIECCHl 0OMEHA BEIECTB,
MUHEpPAJIbHBIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, MUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTIMBO, BOJHBIE PECYPCHI, IIAHETA 3E€MJIA.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
(YIJIYBJEHHBIA YPOBEHb)

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUsl JOCTUTalOTCS B XOJie OOyYeHHs] XUMUU B €IUHCTBE Yy4eOHOH H
BOCITUTATEIBHON ACSTEIBHOCTH 00pa30BaTEIbHOM OpraHU3alui B COOTBETCTBUH C
TPAOULMOHHBIMA POCCUHUCKUMU COLIMOKYJIBTYPHBIMA U JTYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHU, TPHUHITHIMA B OOINECTBE TPABWJIAMH W HOPMAMHU TIOBEACHHS W
CHOCOOCTBYIOT TIpOIECCaM CAaMOIO3HAHUS, CAMOPA3BUTUS M COLMATH3AIUH
oOydJarommxcs.

JIn4HOCTHBIE  pE3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OpPHUEHTAUM U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

[IPOSIBJIEHUE LEHHOCTHOTIO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAayYHOMY M HMCTOPHUYECKOMY HACJIEAUI0, ITOHMMAHHUE 3HAYEHUS] XUMHYECKOU
HAayKH M TE€XHOJIOTUU B JKM3HHU COBPEMEHHOI'O OOIIECTBA, B Pa3BUTUU SKOHOMHKHU
Poccuu u cBoero peruona;

2) rpa:kKaaHCKOro0 BOCIIUTAHMS:

MPEACTABICHUE O COUMAJIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHH B KOJUIEKTUBE, TNPOSBICHUE KOMMYHUKATUBHOW KyJIbTYpbl B
pa3HO00pa3HON COBMECTHOM €SI TENbHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAaHUIO U B3aUMOIIOMOIIU B Mpoliecce y4eOHOM u
BHEY4YEOHOM JEATEIHHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE IOBEACHHE W IOCTYNKH CBOMX TOBApUILIEH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYE€TOM OCO3HAHMS IMOCIEICTBUN
MOCTYIIKOB;

3) popmMupoBaHUS HEHHOCTH HAYYHOI'O IIO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKInH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U HEOOXOJUMBIC JUIS
MOHMMAHUS CYIIIHOCTH HAyYHOU KapTHUHBI MUPA;

OCO3HAHUWE IIEHHOCTH HAy4YHOI'O IMO3HAHUS ISl Pa3BUTHUS KaXXIOTO 4YEJIOBEKA
U TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CUCTEME HAyYHBIX IPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHS NPUPOJIBIL,
B3aMMOCBSI3SIX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

MO3HaBaTeNbHAsI MOTHMBALUSI M MHTEpPEC K OOYUYEeHHIO, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpa3BUTHIO M C€aMOOOpa30BAaHMIO, K HCCIEAOBATEIbCKOU



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHUS W YPOBHS JajIbHEHIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3/I0pPOBbI 00pa3 >KW3HHU, OCO3HAHUE MOCIEACTBUI U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMMOCTH COOJIONEHUS TIPaBMJI OE30MacHOCTH TIPU  OOpaIleHUH C
XUMUYECKMMU BEIIECTBAMH B YYCOHBIX U )KU3HEHHBIX CUTYAIIUSX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYIOBOM JESATENBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKA M K UCCIEA0BATEIBCKON NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM 4HCIE K
npodeccusiMm HaydHOU c(epbl, OCOZHAHHE BO3MOKHOCTH CaMOpEaIM3alluu B 3TOM
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIICHUS K MPUPOE KaK UCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAaHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKpYXalollel cpeabl; OCO3HAHME TIJIO0AIBHOIO XapakTepa 3KOJIOTMYECKUX
npo0JeM U MyTel UX pelieHus; CIOCOOHOCTh MPUMEHATHh 3HAHUSA, MOTy4acMble
MpU U3YYEHUU XUMHH, JUISl PELICHUS 3a/1ad, CBA3AHHBIX C OKPYXKAaKIIEH Cpelou;
AKTUBHOE HEIMPUATHE JCHUCTBUM, MPUHOCAIIMX BpEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U OTPEOUTENS B YCIOBUSAX B3aUMOCBSI3H
MIPUPOJHON, TEXHOJIOTHYECKOW M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtamnpeaMeTHbIe Pe3yJbTaThl O00yYarOIIMXCs, OCBOMBIIMX IPOTPAMMYy IIO
XHMHUH OCHOBHOTO 00IIero oOpa3oBaHus, BKIIOYAIOT:

YCBOCHHE MEKIUCITUIIMHAPHBIX (MEKIIPEIMETHBIX) TIOHATHH, OTPaXKaFOIIIX
MaTepHabHOE €IWHCTBO MHpa W TMPOIecC TO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TCOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAJIbHBIMH yUE€OHBIMHU JEHCTBUAMH (TIO3HABATEIHHBIMH,

KOMMYHUKATUBHBIMH, PErYISATUBHBIMU ),BaXKHBIMH TUISL MOBBILLICHUS
(G ()EKTUBHOCTH OCBOCHMSI COJEpPKaHMS Y4yeOHOro mnpenMera, (HOpMUPOBAHMS
KOMITETEeHIINMH, aTakxe MIPOEKTHO-UCCIEA0BATENIbCKOM JESTENIbHOCTU

OOYYarOIINXCSB KypCce XUMUU;



CIOCOOHOCTh MX HCHOJB30BaTh B y4eOHOM, MMO3HABATEIHLHOW M COLIMATBHOU
IIPAKTHKE.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHUSI HCIOJIb30BATh MPUEMbl JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUH
3HAHMI: PACKPHIBATH CMBICT XUMHUYECKUX MOHATUM (BBIACISATH UX CYIIECTBEHHBIC
NPU3HAKH, YCTAHABIIMBATh B3aUMOCBS3b C JPYTMMU MOHATUSMH); aHAJM3HPOBATH,
CpaBHHMBaTh, 00001IaTh, BBIOMPATH OCHOBAaHMS IS KJIacCUPHUKAIMH |
CUCTEMATHU3AIMM XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKI[Uil; yCTaHaBIIMBATh
NPUYUHHO-CJICICTBEHHBIE CBSA3M MEXKIY OOBEKTaMH HU3Y4YEHUS; CTPOHUTh
JIOTUYECKUE PpPACCYXACHUS (MHIYKTUBHbBIE, J€AyKTUBHbBIE, 110 aHAJOTUH);
npemjiaraTh KpUTEPUU W BBIABISITH OOLIME 3aKOHOMEPHOCTH U NMPOTHUBOPEYUS B
U3y4aeMbIX IMpOIEccax M SBJICHUAX; MPOBOJUTH BHIBOJBI M 3aKIIOUEHUS; YMEHHS
NPUMEHATh B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHbIE W METaIlpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yeMble B XUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI 3JIEMEHTA), XUMHYECKast
dbopMmyrna U ypaBHEHHME XMMHUYECKOW PEAKIMU — NPHU PEIIEHUU Y4EeOHBIX 3aay; C
Y4ETOM OTHUX MOJIECNbHBIX TMPEJICTABICHUN  XapaKTEpH30BaTh H3y4aeMble
XUMUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIIUH.

ba3zoBbie wucciaenoBareJbCcKHe AeHCTBHA (METOAbI HAYYHOIO IO3HAHMSA
BeIIEeCTB M SIBJICHUM):

YMEHUSI TPUMEHATh METOJbl HAYyYHOTO TO3HAHUS BEIECTB M SIBJICHUM Ha
AMIIMPUYECKOM M TEOPETUYECKOM YPOBHSX B Yy4eOHOH MO3HAaBaTeIbHOW U
IIPOEKTHO-NUCCIEA0BATEIBCKON IEATEIBbHOCTH;

YMEHUSI MCMOJb30BATh MOCTABJIECHHBIE BOINPOCHl B KAue€CTBE HHCTPYMEHTA
MO3HAHUS U CAMOCTOATENIbHO CTaBUTh BOMPOCHI; aHAJTM3UPOBATh (DAKTHI, BHISBIAThH
u (QopMynHpoBaTh MpodJieMy, ONpPENeNsATh LeNb M 3a/Jaud, COOTBETCTBYIOILIUE
pEIIeHHIO MTPOOJIEMBI; TPEAJIaraTh OMUCATENbHYIO UIIU OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYLIECTBIIATH €€ MPOBEPKY; YMEHHUS IMPOBOAUTH H3MEPEHUS] HEOOXOIUMBIX
NapamMeTpoB, BBIUHMCIEHUSA, MOJEIUPOBAHUE, HAOMIOACHUS M SKCHEPUMEHTHI
(peanpHble W MBICIEHHBIE), CAMOCTOSITEIBHO MPOTHO3UPOBATh PE3YNbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEICHHOTO OIIbITA,
UCCJIEIOBaHMsI, COCTABIISATh OTUET O IPOAeIaHHOM padoTe;

Pabora c nundopmanueii:

YMEHHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(DOpMaIMK (HaAy4HO-
NOMyJIsipHasi JIUTEpATypa XUMHUYECKOTO COJIEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypchl VHTepHEeTa); aHAMM3UPOBaTh MHPOPMAIIUIO U KPUTUUYECKH OIICHUBATDH €€
JIOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uH(pOpMaIMIO, 3HAUMMYIO JJIA pelieHuss y4eOHOM 3ajaud; YMEHUS NPUMEHSThH



pa3iauuHble METOAbl M (POpPMYIMpPOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHbopMaIuu, HEOOXOTUMOW MJisi BBINOJHEHHUS YYeOHBIX 3a7ad; HCIOIb30BaTh
UHPOPMAIIMOHHO KOMMYHHUKATHBHBIC TEXHOJOTHMM M PA3IUYHbIC TOWCKOBBIC
CUCTEMBI; CAMOCTOSATEIBHO BbIOMpATh ONTHUMAJIbHYIO (QOpMY IpENCTaBICHUS
uHpopMaluu (cxeMbl, rpauKu, AHArpaMMbl, TaONMIBI, PUCYHKH U JApYyrue
dbopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3BbIK B KaueCTBE CPEICTBA PaOOTHI C
XUMHYECKOM HMH(pOpMAIMeil; NpUMEHSATh MEXNpeaAMeTHble ((usmueckue u
MaTEeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hOopMyIbl, a0OpeBUATYpbl, HOMEHKIATYPY,
UCIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISTHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenus oOiieHust (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

MPEACTABIATh IMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBHON JEATEIIBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYyHaTh C Mpe3eHTaluen
pEe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BATENbCKON
71a00paTOPHON UM MPAKTUYECKON paboThl, y4eOHOTO MPOEKTa); B XOJIe AUaJIora U
(W1M) TUCKYCCHUM 3a/1aBaTh BOMPOCHI MO 00CYKAAaeMOM TeME U BBICKA3bIBATh UJICH,
bopMyIMpOBaTh CBOU MPEIOKEHUS OTHOCUTEIIBHO BBIMOIHEHUS MPEIIOKEHHOM
3aJlayi.

2) ymeHus yueOHOTO COTpYIHUYECTBA (TPyIIOBas KOMMYHHUKAITHS ):

y4acTBOBAaTh B TPYIIOBBIX (opMax pabOThl: MIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paCHpelessaTh 3aJaud MEXIy
YJICHAMH TPYNIBI, BBHINOJIHATh CBOIO YacTh pabOThl, KOOPAMHUPOBATH CBOU
JEUCTBUS C JACUCTBUSIMU JIPYTUX WICHOB KOMAaHJbI, OMPENESATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMOJHEHHOW pabOThI; periaTh BO3HHUKAIONIUME MPOOJEeMbl Ha
OCHOBE YyueTa OOIIMX HHTEPECOB M COTrJACOBAaHMS TMO3UILMM, y4acTBOBAaTh B
o0CyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM INTypMe» U Jpyrux dopmax
B3aUMOJCHUCTBU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

OBnazieHWEe YHUBEPCATbHBIMU YYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3alMHM, CAMOKOHTPOJS, CAaMOKOPPEKIUHU, B TOM
qucle:

YMEHHsI peliaTh yuyeOHbIe M HCCIENIOBATENbCKUE 3a/layl: CAMOCTOSTEIHHO
BBIOMpATH CIIOCO0 pelieHusi yueOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHusi, BbIOMpATh HauoOoJee MOAXOMAMIMI C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO PAa0OTy MpPHU PEIICHUH y4eOHOUN MiH
UCCJIENOBATENBCKOW  3aJa4yd; HA  OCHOBE  IOJYYEHHBIX  pE3yJIbTaTOB



dbopmyarpoBaTh 0000IIEHNUS ¥ BBIBOABI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
IPOIIECCOB; AHANU3UPOBATh PE3YJIbTAThl: COOTHOCUTH CBOM JEHCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JIEITEIbHOCTH;
KOPPEKTUPOBATH CBOIO JACSITEILHOCTh HA OCHOBE CaMOaHaIM3a M CAMOOIICHKH.

IHNPEAMETHBIE PE3YJIbBTATHI

[IpenmeTHble pe3yibTaTbl OCBOCHMS MPOrpaMMbl IO XHUMHH OCHOBHOTO
oOmrero obpa3oBaHUs Ha YINIYOJICHHOM YpPOBHE MMEIOT OOIee cojepKaTeabHOe
AP0 C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YpPOBHS, COTJIACOBAHBI MEXKTY
co0OM, 4YTO TO3BOJIAET PEATU30BbIBATh YIIIYOJICHHOE H3y4YEHHUE KaK B paMKax
OTACJIBHBIX KJIACCOB, TaK W B paMKax pealnd3alud WHIWBUYaJbHBIX
o0pa3oBaTeIbLHBIX TPAEKTOPHM, B TOM YHCIIE UCIOJIb3Ys CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. 1o 3aBepiieHHM peanu3alid MPOrpaMMbl yTIyOJICHHOTO YPOBHS
oOyyaroimuecsi CMOTYT JIeTallbHEe OCBOUTH Marepuall, OBJIAACTh PacCUIMPEHHBIM
KPYroM MOHSTUN U METOJIOB, peliaTh 3a/1aur 00Jie€ BLICOKOTO YPOBHS CJI0KHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIUMUCS HAYYHBIX
3HaHUW, YMEHUH Hu CHOCOOOB JACHCTBHH, CHEMU(UUECKUX JJI1 IPEAMETHON
obnmactu «XUMHS», OCHOBHI HAy4YHOTO MBIIUICHUS, BHJBl JEATEIBHOCTH 10
MOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluy, NpeoOpa3oBaHUIO U
NPUMEHEHUIO B PA3JIMUYHBIX YYEOHBIX U PEATbHBIX >KU3HECHHBIX YCIOBUSX;
o0ecreurBalOT BO3MOXKHOCTh YCIEIIHOTO OOyYeHHS Ha CIEAYIOIMIEM YpOBHE
oOpa3oBaHUs.

K koHiy oOyuenus 6 8 knacce y oOywaromerocss OyayT c(opMUpOBaHbI
CIIEyIOIlMe MpeIMETHbIe pPEe3yJabTaThl H3YYEHHUS XUMHHM Ha YIiIyOJIEHHBIM
YpOBHE:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: aTOM, MOJIEKYJa,
XUMUYECKUNA DJIEMEHT, METall, HEMETall, ajUIOTPOMHs, MPOCTOE BEIIECTBO,
CJIIOKHOE BEIIECTBO, CMeCh (OAHOPOJHAsT ¥ HEOJHOPOAHAs), BAJICHTHOCTD,
OTHOCHTENIbHASI aTOMHAs M MOJEKYJspHas Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHas Macca, MaccoBas JIOJII XUMHUYECKOTOo JJIeMEHTa B COCAMHEHUH,
MOJISIPHBIN 00BEM, OTHOCUTEIbHAS TIIOTHOCTh Ta30B, OKCUJI, KMCJIOTa, OCHOBAHUE,
colib, amMOTEepHbIN OKCcHA, amM(pOTEPHBIA TUIAPOKCHI, XUMHUYECKas peaKIus,
KJaccu(UKaIs peakIuii: peakiiui COCIUHCHHUS, PEaKIIUU Pa3I0KCHUS, PCaKIIH
3aMEIICHHS, PeaKIuu OOMEHa, 3K30- W DHAOTEPMHUECKHE PEaKIUU; TETIOBOU
ahdeKT peakiuu; AAPO aToOMa, DICKTPOHHBIM CIIOM aroMa, aTOMHAas OpOHWTalIb,
paanyc aToMa, XMMHYECKasi CBsI3b, MOJIAPHAS M HETOJSPHAs KOBAJICHTHAS CBSI3b,
WOHHAsi CBsI3b, WOH, KAaTHUOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIECTBa
(porieHTHAsT KOHIIGHTpAIMs) B PacTBOpPE, MOJIApHAs KOHIICHTpAIlUs BEIIEeCTBA B
pacTBope; DIEKTPOOTPULIATENBHOCTh, CTEMEHb OKHUCICHUS, OKUCIUTEIH W



BOCCTAHOBUTEIIH, OKHUCJIEHUE U BOCCTaHOBJICHHE, OKHUCJIUTENIHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH, METOJ 3JIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX TMOHATHH H
MPUMEHSTH 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUM;

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJIeHUS (pOpMyJ BEIlIEeCTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

OTIPEAETATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COCTUHEHHSIX,
CTENIEHb OKHUCIICHUS SJEMEHTOB B OWHAPHBIX COEIUHEHUAX, MPUHAIICHKHOCTD
BEIIECTB K ONPEACICHHOMY KJIACCy COeIMHEHUH 10 hopMyram, BUIbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COCIMHEHUSX;

pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, IOCTOSHCTBA
cocrtaBa, llepmomnueckoro 3axona /[. 1. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, NPEACTABICHUI O HAyYHBIX METOAAX
NIO3HAHHSA, B TOM 4YHUCJIE OKCIHEPUMEHTAIBHBIX M TEOPETUYECKHX METOMax
VCCJIEIOBAHMSI BEIIECTB U U3YUYECHHSI XUMUYECKHUX PEaKLUi;

JEMOHCTPUPOBATh IMOHUMAHHE NEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX NosioxkeHus B [lepuonnueckoit cucreme:

ONKCHIBATh M XapaKTepu3oBaTh TabimuHyro ¢opmy I[lepuoanueckoi
CUCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHas moArpymnmna (A-
rpynmna)» u «mnodouynas noarpynmna (b-rpynna)y», «Mainbeie nepuoas» U «OoblIne
EPUOIBI»;

COOTHOCUTH 0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «llepuonnyeckas
cucreMa xuMmMuueckux oaneMeHtoB J[. WM. MeHnneneeBa», ¢ YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsil
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PACHpPEICICHUE UX MO JIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TIOJIOKEHMsSI d3JieMeHTa B Ilepuoaumyeckoil cucreme ¢
pacnpeneneHueM 3JEKTPOHOB IO 3HEPreTUYECKUM YPOBHSM, MOIYPOBHSIM U
opOUTaIsIM aTOMOB MEPBIX YETHIPEX NEPUOJIOB;

KJIACCU(PUIIMPOBATh XMUMHYECKUE BJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE PeaKLMH (110 YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEUIECTB, MO
TeroBoMy 3P DeKTy);

XapaKkTepu30BaTh (OMHUCHIBATh) (PU3MYECKUE U XHMHUYECKHE CBOMCTBA
IPOCTBIX U CIOXKHBIX BELIECTB: KUCIOPOJa, BOAOPOJA, BOAbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJIOB, KMCJIOT, OCHOBAHMI M COJIEM, T€HETHYECKYIO CBS3b MEKIY
HUMHU, MOATBEPKIAs MPUMEpPaMU MOJEKYJSIPHBIX YPAaBHEHHH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;

ONMCHIBATH POJIb KUCJIOPOJA, BOJOPOAA U BOJBI B MPUPOJHBIX Ipolieccax, B
JKUBBIX OpraHU3Max, UX NPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH,
BO3MOYKHOE MCMOJb30BaHUE B COBPEMEHHbBIX TEXHOJIOTUSX;



OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT UX
COCTaBa M CTPOCHUS, BO3MOKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa MO (OopMyJe COCIMHCHHS, HaXOIUTh
MIPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM I MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE, MOJSIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuu;

MPUMEHSTH OCHOBHBIE OIEPAIlUU MBICTUTEIBHOW ACATENBHOCTA — aHANU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMATH3aINIO, KIACCU(UKAITUIO, BBISIBICHHEC
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I WM3YyYCHHs] CBOWCTB BEMIECTB U
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HaOJ0/ICHUE,
U3MEpPEHUE, MOJCIUPOBAHUE, DKCIEPUMEHT (peajbHbIi M MBICICHHBIN) — I
OCBOCHHMSI YIEOHOTO COJICPKAHMUS,

pacKpbhIBaTh  CYINIHOCTh TPOIIECCOB OKHUCICHHWS U  BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUS TPOCTBHIX OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOIOM DJIEKTPOHHOTO OaaHca);

yCTaHABJIMBATh CBA3UM MEXKIYy peajbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU M TIPOIIECCAMHU, MTPOMCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYCCKHAE 3HAHMS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOmoaTe mpaBwia  Oe3omacHOW  paboThl B y1abopatopuu  1Ipu
UCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOparieHusi ¢ BEIIECTBAMH B COOTBETCTBUHM C WMHCTPYKIIUSIMH BBITIOJTHCHUS
7a00paTOPHBIX OIBITOB M TMPAKTUYECKUX PAOOT MO TOJYYCHHUIO U COOMPAHHIO
ra3oo00pa3HbIX BeIIecTB (BOJAOPOAA U KHUCIOpPOa), MPUTOTOBICHUIO PACTBOPOB C
OTIPEJICTICHHOW  MacCOBOM  JIOJE  pacTBOPEHHOTO  BEIIECTBA,  PEIICHUIO
DKCIIEPUMEHTATBHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTaHWYECKUX
COCIMHCHUI;

JEMOHCTPUPOBATh  BJQJCHUE OCHOBAaMH XHUMHYECKOHM TIPaMOTHOCTH,
BKJIIOYAOIIEH yMEHHsI 0€30macHOro oOpalieHus ¢ BEIeCTBAMU, UCTIOIb3YEMbIMU
B MOBCEIHEBHOM JKM3HU, a TAK)K€ 3HAHUE TPABUII TIOBEICHUS B LIEIISAX COEPEIKECHUS
30POBbS Y OKPYKAIOIIEH CPEIbL.

K xoniy oOyuenus 6 9 knacce y oOydwaromierocs OyayT chopmMupoBaHbl
CIICAYIOIE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIiIyOJICHHBIM
YpOBHE:

PaCKpbIBAaTb CMBICII OCHOBHBIX XUMHWYCCKHUX MOHSTHUN: XUMUUYECKUU QJICMCHT,
aTOM, MOJICKYJIa, HWOH, KaTHOH, AaHHWOH, OJCKTPOOTPHULATCIbHOCTL, CTCIICHD



OKHUCJICHUS, XUMUYECKasl PeaKIlusi, TerIoBor 3P heKT peakiuu, MOJib, MOJISIPHBIHA
00BEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS NUCCOLUUALMSA, PEAKIAN
MOHHOTO OOMEHa, TUIPOJU3 COoJieid, oOpaTUMble M HEOOpaTUMbIE pEaKIUH,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEBHBIE  PEAKIUU, OKUCIUTEIb, BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAaHOBJICHHE, OJJICKTPOJIN3, aJIOTPONHs, amM(pOTEPHOCTD,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEKMOJICKYIISIPHbIC
B3aUMOJICUCTBUS (BOJOpPOAHAs CBsi3b, cuiibl BaH-nep-Baanbca), kommiiekcHbie
COCJIMHEHHUS, KPUCTATMYECKUE PEIIeTKH (MpUMHUTHBHAs KyOuuyeckas, 00ObEMHO-
LEHTPUPOBAHHAS KyOunueckas, IrPaHEEHTPUPOBAHHAS KyOuyeckas,
reKcaroHajibHasi IUIOTHOYMAaKOBaHHAs), KOPPO3Usl METAIIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKIINH, KaTalIN3, XUMUYECKOE PABHOBECUE, JIIEMEHTBI XUMHUECKOU
TEPMOJMHAMUKHU KaK OJJHOM U3 TeOpeTUYeCcKuX ocHOB xumui; [1/1K;

WUTKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

UCIIOJIB30BaTh XMMHUUECKYI0 CUMBOJIMKY JJI COCTaBlieHUs (hOpMYyJl BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIIHIL;

ONPEAEIATh BAJICHTHOCTh U CTEIEHb OKUCJICHUS XUMHUUYECKUX JJIEMEHTOB B
COCQUMHEHUAX Pa3JIMYHOIO COCTaBa, IPUHAIICKHOCTh BEUIECTB K ONPEACICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BUJIBI XUMHUYECKOW CBSI3U (KOBAJEHTHOM,
MOHHOM, METAJUTMYECKOW) B HEOPraHUYECKUX COCJIUHECHUSX, 3aps]l HMOHA MO
XUMHUYECKON (opmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEAVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica Ilepuommyeckoro 3akona JI. WM. MenaeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAHUE:

OMUCHIBATh W XapakTepuzoBaTh TaOmuuHyro Qopmy I[lepuoguyeckoi
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-Tpynmna» u «b-
rpynmay, «Majble IepUoIb» U «OOJBIITNE EPUOIBI»;

OOBSICHSITh CBSI3b TOJIOKEHMsSI d3JieMeHTa B Ilepuoauyeckoil cucreme ¢
pacnpenesieHueM 3JEKTPOHOB MO JSHEPreTUYECKUM YPOBHSM, IMOIYPOBHSM H
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIICNISITh OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJAPOKCHJIOB) B Mpejesax MaJblX MEPUOJIOB U TJIABHBIX MOJATPYIII C
YYETOM CTPOCHUS UX ATOMOB;

PACKpBIBATh CMBICII TEOPHUH IJIEKTPOIUTHUECKON AUCconnanumu, 3akoHa ['ecca
M €ro CIEICTBUW, 3aKOHA JEHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEN HW3MEHEHUS
CKOPOCTH XMMHYECKOW PpEaKUHWH, HaIlpaBICHUS CMELICHU XUMHUYECKOTO
pPaBHOBECHSI B 3aBUCMMOCTHU OT Pa3IMUHBIX (PAaKTOPOB;



KJIacCU(PUIMPOBATh XWUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMUYECKHE PeaKinu (II0 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIICCTB, 11O
TeIIoBOMYy 3((eKTy, Mo arperaTHoOMy COCTOSIHUIO PEareHTOB, MO H3MEHEHUIO
CTENIEHEH OKMCIICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YacCTHUIO
KaTanu3aropa);

XapakTepu30BaTh (OMHUCHIBaTh) OOIUE XHUMHYECKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTWHEHWMW, TMOATBEpPXKAas ATO OMUCAHUE
OpUMEpPaMH  MOJEKYJSPHBIX W HOHHBIX  YpPaBHEHUM  COOTBETCTBYIOIIMX
XUMUYECKUX PEaKInii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUECKON TUCCOLMALUN KUCIOT, IIeI0YeH
U COJIeH; TOJIHbIE M COKpAIlCHHBbIC YpaBHEHUS pEaKUUid HOHHOTO OOMEHa,;
peakiuii, TOATBEP)KIAIOIMNX CYIIECTBOBAHUE T'E€HETUYCCKON CBS3H MEXKIY
BEII[ECTBAMHU PA3IINYHBIX KIIACCOB;

packpbIBaTh  CYIIHOCTb IPOIIECCOB THJPOJIM3a COJIEH  IOCPEICTBOM
COCTABJICHHSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPAaBHCHHHA PEaKIMi, CYITHOCTh
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIHWid  TMOCPEACTBOM  COCTaBIICHHS
AJIEKTPOHHOTO OajlaHCa 3TUX PeaKIni;

MPEICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJICH;

XapaKkTepu3oBaTh (ONMUCHIBATh) (U3MYECKUE UM XHUMHUYECKHE CBOMCTBA
MPOCTBIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmMas, KpeMHuH, 60p, a3oT, dhocdop,
cepa, XJIOp, HATpH#, Kajauii, MarHui, KaJblUi, AJIFOMUHUN, KEIE30, MElb, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOXKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, cepoBomopon, okcuiabl yriaepoaa (I, 1V),
kpemuaus (1V), asora (I, I, I, 1V, V) u docdhopa (I, V), cepsr (IV, VI),
CepHHUCTasi, CepHas, a30THas, (GocopHas, yroibHas, KPEeMHHEBas KHCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunHka,
xenesa (11 u 11));

MOSICHSITh COCTaB, OTNEIBHBIE CIOCOOBI MOJYYEHHUS W CBOMCTBA CIIOKHBIX
BEIIECTB (KUCIOPOACOACpKAIINE KHUCIOTHl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCJIOTBI U MX couid, Tamorenunbl kpemuus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), nepmanranar xanus;

OIMMKCHIBATH POJIH BAKHEHIITNX MU3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECCax,
BIIUSIHUE HA KUBBIE OPTraHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISIX YIKOHOMHUKH,
UCTIONIb30BaHUE JIJISl CO3/IaHUs COBPEMEHHBIX MAaTEPUajIOB U TEXHOJIOTHIA;

MIPOBOJIUTH PEAKIIMH, MMOATBEPIKIAIOIINEC KAYSCTBEHHBIN COCTAaB Pa3IMYHBIX
BEII[ECTB, PACIO3HABATh OMBITHBIM MYyTEM COJACPIKAIUECs B BOJHBIX PacTBOpPax
WOHBL: XJIOpUA-, OpoMua-, uoaua-, cyiabdar-, docdar-, kapboHar-, CHIMKaT-,
cynbdut-, cynbpua-, HUTpAT- W HUTPUT-HOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHMUSI, MarHusi, Kajlblus, aIIOMUHUS, kene3a (2+) u xenesza (3+), menu (2-+),
IIUHKA,



OOBSICHATHh W MPOTHO3UPOBATH CBOWCTBA BAXKHEUININX M3YYaeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOECHUS, MPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XHUMHUYECKUX MPEBPAIICHUIN B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHUYECKOM KHUHETHKU U
TEPMOIMHAMHUKHU;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MAacCCOBYIO JIOJIO XHUMHYECKOTO 3JieMEHTa 1o (OpMyJie COCTUHEHHS, MACCOBYIO
JIOJII0  BEIlIECTBA B PAacTBOPE, MOJIbHYIO JOJI0 XUMHYECKOTO DJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpPAIlMIO BeIlleCTBa B pacTBOpE, HAXOAUThH
npocTeiinyo (popMyily BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUSIM XUMHUYECKUX PEAKIU C YYEeTOM HEIOCTaTKa
OJIHOTO W3 PEAreHTOB, MPAKTUYECKOrO0 BBIXOJA MPOAYKTA, 3HAYCHHS TEIJIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTe  mpaBuwia  Oe3omacHoOM  paboThl B J1abopatopuu  1pu
UCIIOJB30BaHUM XHUMHUYECKOM TMOCYAbl M OOOpYyJOBaHMs, a TakXkKe IMpaBUiia
oOpallleHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMH BBIMOJIHEHUS
7a00pAaTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOIYUYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka M VYIJIEKHCIOro Ta3a) U PEIICHUIO
HKCIIEPUMEHTAJIFHBIX 33Jad4 [0 TeMaM Kypca, TMPEACTaBIsATh PE3YJIbTaThl
AKCTIEpUMEHTa B (pOpMe BBIBOJIOB, JOKA3aTEILCTB, rpadUKOB, TAOJIUI] U BBISIBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE OIEPAIlU MBICIUTEIBHOU JESTEIBHOCTH (aHAIHU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHNEe, CHCTEMAaTHU3alldi0, BBIABICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€H) MPU M3yUYCHUH CBOWCTB BEIIECTB U XMMUYECKUX PEaAKIIUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HaHUs (HaOJIIoJeHUEe, U3MEpPEHNE,
MOJICTUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

NPUMCHAThL  MpaBuiaa  Oe30macHOrOo  oOpalleHuss C  BEIIeCTBaMH,
UCIIOJIb3yEeMBbIMH B TIOBCEAHEBHOM JKU3HM, TIpaBWJIa TIOBEJACHUS B IEJIAX
cOepekeHus: 370pOBbS W OKPYKAIOIIEH NPUPOJHON Cpeabl, MOHUMAaTh Bpea
(OmacHOCTh) BO3ACHCTBHS Ha IKUBBICE OPraHU3MBI OIPEJEICHHBIX BEIIECTB,
MOSICHATh HAa TIPUMEPAx CIIOCOOBI YMEHBIICHUS W MPEIOTBPAIICHUS WX BPETHOTO
BO3JICHCTBHUSI, 3HAUCHHE KUPOB, OCITKOB, YTIEBOOB JIJIsi OpraHU3Ma YEJIOBEKa;

WCIIOJIb30BaTh TOJIYYCHHBIC TpeACTaBieHus o cdepax mpodeccruoHaIbHOMI
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KAK OCHOBY
J1s Ipo(h)eCCUOHAIBHOM OPUEHTAIlMM U JJII OCO3HAHHOT'O BHIOOpA XMMHHU Kak
npoUIBHOTO TIpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHUS] Ha YpPOBHE CPEIHETO
oO1mrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIECNOBATEIHCKON ACATEIHHOCTH
XUMHUYECKON M XHUMHKO-IKOJOTUUYECKON HamNpaBiICHHOCTH, NPUOOPECTH OIBIT



MIPOBEICHUSI YUEOHBIX UCCIIEAOBAHMN B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3AINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.

TEMATHYECKOE INTAHUPOBAHUE
8 KUIACC

KonunuectBo yacos

Nen/m | HammeHOBaHUME pa3IesioB M TEM IIPOTPaAMMBI Bcero | Kontponwnbie | IlpakTuueckue
paboTHI paboTHI
Pa3nen 1.1lepBoHayajibHble XUMHYECKHE OHATHS
1.1 | [epBonauanbHble XHMUYECKHE IOHSTHS 14 2
HToro o pasueny 14

Pa3nen 2.11epunoanyeckuii 3axkon u [lepuoguyeckasi cucreMa xumnueckux 3jaementon /1. U.

MenaeneeBa. CtpoeHue atroMa. XUMHYECKAsl CBA3b.

2.1 IIepnonnueckuit 3akoH u Ilepnonnueckas 8
CHCTEeMa XUMHUYECKHUX dnemMeHToB /. 1.
MengeneeBa. CTpoeHue aroma.
2.2 XuMH4ecKast CBSI3b. 10 1
Hroro no paszueny 18
Pa3znen 3.BemnecTtBa U XUMHYeCKHE PeaKIUN
3.1 ‘ BemecTBa 1 XUMHUYECKHE pEaKIIUU 18 2 1
Hroro no pasueny 18
Pasznen 4.BaxHeiilme npeacTaBUTE I HEOPraHUYECKUX BelleCTB
Bosnyx. [Tousitre o rasax. Kuciopos. 1 1
4.1 19
OKcuapl
4.2 Bonopon. [loHsATHE O KMCIOTaX U COJISIX 8 1
43 Bopa. PactBopsl. [Tonstue 06 18 1 2
OCHOBAHHIX
44 OcHoBHBIC fnaccm HEOPraHUYECKUX 17 1 2
COeIMHEHUI
Hroro no paszueny 62
Pa3nes 5.0kuc/uTE/IbHO-BOCCTAHOBHUTEIbHbIE PeaAKINHU
5.1 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE 9 1
peakiuun
Hroro no paszueny 9
Pasnen 6. [loBTopeHue u 0000111eHHe 3HAHUI 0 CBOMCTBAX BelECTB
6.1 | [ToBropeHue u 0000IICHHE 3HAHUIT O 12
CBOMCTBaX BEIIIECTB
HWToro 1o pasueny 12
OBIIEE KOJIMYECTBO YACOB I10 133 7 9
ITPOTPAMME
TEMATHNYECKOE INIAHUPOBAHUE
9 KJIACC
KomnmgecTBo yacos
Ne i/ HaumenoBanue pasaenoB u TeMm Bcero | Kontponsusie | [IpakTuueckue
IpOrpaMMBbl paboThI paboThI

Paszpnen 1. BemecTBo H XUMHYeECKas peaKI s




1.1 [ToBTOpeHue u yriayoineHne 3HaHU 0 8 1
BEIIIECTBE
1.2 OCHOBHBIC 3aKOHOMEPHOCTH 14 1 1
NPOTCKAHHS XUMUYECKHUX PEaKIHi
1.3 DJIEKTPOTUTHYECCKAS TUCCOIHALINS. 14 1 2
XUMHYECKUE PEAKIH B PACTBOPax
Hroro no paszueny 36
Pa3gen 2. HeMeTaJJILI M X CO€IHHEHUS
2.1 OO01as XxapakTepUCTHKA XUMUYECKUX 8 1
anemMeHTOB VIIA-rpynmel. ["amorenst
2.2 OO0mas XxapakTepuCcTUKa XUMHYECKUX 10 1
aneMeHToB VIA-rpynnsl. Cepa u eé
COCIIMHCHUS
2.3 OO01m1ast XxapaKTepUCTHKA XUMHUYECKUX 12 1

anemeHToB VA-Tpynmsl. A30T, pochop
U X COCJTMHEHUS

24 OO61mas xapakTepUCTHKA XUMUYECKUX 13 1 1
aneMeHToB |VA-rpynnsl. Yriepon u
KpeMHUM, ux coeaunenus. bop

Hroro no paszueny 43
Pa3zgen 3. MeTa/iIbI M BX COCIUHEHU S
3.1 OO0111e CBOMCTBA METAJIOB 10
3.2 Bakneinive MeTajuibl U UX COSIUHEHUS 22 1 2
Hroro no pazageny 32
Pa3nen 4.00001meHne 3HaAHUI
4.1 [ToBTOpEeHME 1 0000IICHUE 3HAHHI 14 1 2
OCHOBHBIX pa3/ieioB KypcoB 8—9
KJIACCOB
Hroro no paszueny 14
Paszpen S.Xumus M oKpy:xKamouas cpeaa
51 BemectBa u MmaTepuansl B )KU3HU 7
yenoBeka. OCHOBBI AKOJIOTHYCCKOM
IPaMOTHOCTH
Hroro 1o pasneny 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 132 |6 11

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne n/m Tema ypoka

1 Bsonsslil nHCTpYKTaX 110 Th.
[Tpeamer xumun. Posb xumuu B xu3HM yenoBeka. [lorstue o6 ncropun
BO3HUKHOBEHMS U Pa3BUTHUsl XUMHUHU. XUMHS B CHCTEME HAYK

2 Tena n BemecTBa. Pusnueckre U XUMHYECKHE CBOMCTBA BellecTB. PU3NUecKne u
XUMHUYECKHE SIBICHUS
3 [ToHsiTHE O TEOPETUUECKUX METOIAX MTO3HAHUS B €CTECTBEHHBIX HayKax. MIcTOUHUMKHN

xumuueckor nHpopmaruu. [IpeacrapaeHusi 0 HAayYHOM MMO3HAHUU Ha




SMIIMPUYECKOM YPOBHE: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAaHHE.
ITonatue o meronax paboThl ¢ XUMUYECKUMU BelecTBaMu. O0opyoBaHue
LIKOJIbHOM XMMU4ecKoH 1abopaTopuu

4 [Tpaktrueckas padota Ne 1 "[IpaBuiia paboThl B 1a0OpaTOpUu U PUEMBI
oOpareHusi ¢ 1abopaTopHbIM 000pynoBaHueM"

S UYucThle BellecTBa U CMeCU

6 CriocoObI pa3jiesicHus cMecei

7 [IpakTrueckas padota No2 "PazneneHue cmeceit (Ha mpuMepe OYMCTKU ITOBAPEHHOM
conu) "

8 ATOMBI 1 MOJIEKYJIbl. XUMUYECKUE DJIEMEHTBHI.

9 [IpocTeie u cnoxHbBIE BellecTBa. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHHUSI

10 Xumuyeckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB

11 OTtHocuTenbHas aroMHasi Macca. OTHOCUTENIbHAs MOJICKYJISIpHAsl Macca

12 MaccoBast 10J11 XMMHYECKOI'0 3JIEMEHTa B COEAMHEHUU. Bbruncienus maccoBoit
JIOJTM XUMHUYECKOT0 3JIEMEHTa 10 PopMyJsie COeAMHEHHUS

13 Boruncnenus npocreiineil popMyJibl BEHIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB

14 O60061eHue 3Hanui 1o Teme «BBeeHne B XUMHIO»

15 [lepuoanueckuii 3akoH. OTkpsiTue Ilepuonnueckoro 3akona. [lepuonnyeckoit
cucremsl Xxumudeckux daeMenToB JI.M. Menneneesa

16 OcHoBHbIE CBEIEHUS O CTPOCHUU aTOMOB. COCTaB aTOMHBIX SI€p: IPOTOHBI U HEUT-
POHBI.

17 W3meHeHue yncia MpoOTOHOB M HEUTPOHOB B siipe. M30TomBI.

18 DJEeKTPOHBI. DICKTPOHHASI OPOUTAb. DHEPreTUICCKUE YPOBHHU M MOAYPOBHU
aroma, S-, p-, d-opburanu

19 DNeKTpOHHBIE KOHPHUTYpalMK U 3JIEKTPOHHO-Tpadudeckue GopMysibl aTOMOB

20 CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB MEPBbIX 20 XUMHUECKUX IJIEMEHTOB
[Tepnonnueckoii cucremsl J1.M. MeHneneena

21 3aKOHOMEPHOCTH U3MEHEHMS PaJyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO rpynnam U nepuojaam

22 Ypok - uccnenopanue «llepuonnyeckasi CUCTEMa U CTPOCHHE aToMay

23 DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX YJIEMEHTOB

24 Wonnas cBs3b

25 KoBasieHTHas noJIsipHasi CBsI3b

26 KoBasieHTHas1 HENOJIsIpHAs CBSA3b

27 Merannmnyeckas XUMUYeCKas CBS3b

28 DJNEeKTPOHHBIC U CTPYKTYPHBIE JOPMYIIBI BELIECTB

29 Kpucrannuueckue u amopdHble BemecTBa. TUITBI KPUCTAJUIMYECKUX PEIIETOK U X
XapaKTePUCTHKHU

30 [IprunHbl MHOrOo0oOpa3us BEIIeCTB, 3aBUCUMOCTh CBOWCTB BELIECTB OT COCTaBa U
CTPOECHHUS

31 O60061eHre U cucTeMaTu3alus o reMam «BBeneHne. ATOMBI XUMUYECKUX
JIEMEHTOBY

32 KonTponbnas padora Nel nmo Temam «ATOMBI XUMHUYECKUX JIEMEHTOB. XUMHUECKast
CBSI3b»

33 BasientHOCTh. CTENICHD OKUCIICHHS

34 CocraBienue GopMys OMHAPHBIX COETMHEHUH 110 BAJICHTHOCTU U CTEIICHU

OKHMCJIICHUSA
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Omnpenenenre BaIGHTHOCTH U CTETICHH OKUCIICHHS aTOMOB 110 (pOpMyJiaM OMHAPHBIX
COCTUHEHUN

36 KosmyecTso Bemecrsa. Moib

37 B3anMOoCBsI3b KOJMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €AMHUI] BEIIECTBA

38 MoutsipHast Macca CMECH BELIECTB.

39 ModbHast 05151 XAMHYECKOTO DJIEMEHTa B coelMHeHNH. HaxoKeHne mpocTermeit
(bOpMyJIBI BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JICMEHTOB

40 XUMHUECKHUE SBJICHHsI. XUMHUYECKas pEakiysi U e€ MPU3HAKH

41 3aKOH COXpaHCHHsI MacChl BEIIECTB

42 ATomHO-MoseKyIsipHas Teopust. JXKusHb u gesrensHocth M. B. JlJomoHocoBa

43 XUMHUYECKUE YPaBHEHHUSI

44 Tunpl XUMHYECKUX peaKInui

45 ITpakTrueckas padorta Ne 3 " TuIbl XUMHYECKUX peakiuii

46 PacuéTel 10 XMMUYECKMM YPaBHCHUSM KOJUYECTBA U MACChl HCXOIHBIX BEIIECTB
WJIM IPOJIYKTOB PEAKIIHU

a7 Bbruuciienus o ypaBHEHUSIM XUMHUYECKOW PEaKIIMU: KOJMYECTBA BEIIECTBA, MACChI
10 U3BECTHOMY KOJIMUECTBY BEIIIECTBA, MACCE PEArCHTOB WIIU MPOJAYKTOB PEaKIIMU

48 Bbruunciienus o ypaBHEHUSIM XUMHUECKOW PEAKIIMU: KOJMYECTBA BEIIECTBA, MACChI
10 U3BECTHOMY KOJIMUECTBY BEIIIECTBA, MACCE PEAreHTOB MJIM MIPOJIYKTOB PEAKIIUH

49 O0o001IcHNE ¥ CUCTeMAaTU3alMsl 3HAHUH

50 KontposipHas padora Ne 2 o Teme "BemectBa 1 XMMHUECKHE peakiuu'

ol Bo3ayx — cmech ra3os. [lonsiTre o ra3zax.

52 3akon ABorapo. MousipHblii 00bEM ra3oB

23 Brruuciienus 00b€ma, KOJIMYECTBA BEIIECTBA ra3a Mo U3BECTHOMY €0 KOJIMYECTBY
BEIIECTBA, 00BEMY

54 OTHOCHTEJIbHAS IUIOTHOCTD I'a30B

> BbIunciieHus: OTHOCUTENLHOM TNIOTHOCTH Ta30B

o6 OmpeneneHne OTHOCUTEIFHON MOJIEKYIIIPHOM Macchl ra3000pa3HOro BEUIeCTBA IO
W3BECTHON OTHOCHUTEIBHON MIIOTHOCTH

o7 BrrunciieHust OTHOCUTENFHON MOJICKYJISIPHOW MacChl ra3a 1o M3BECTHOM
OTHOCUTEJBbHOMW IJIOTHOCTH

58 OOBEMHBIC OTHOIICHUS Ta30B MPU XUMHUYECKUX PeakusaxX. BeraucieHus o0rEMOB
ra30B 10 YPAaBHCHHUIO XMMHUYECKON pEaKIuu

29 KonTtposbHas pabota (cTapTOBBIH Tal TUArHOCTHKH)

60 Kuciaopoa — »371eMeHT U IPOCTOE BEIIECTBO

61 Oxcusl

62 CriocoOblI MoJTydeHH sl KHCIOPOa B JIA0OPATOPUHU M MPOMBIIIUICHHOCTH

63 [Tpaktuueckas padota Ne 4 o teme "l[lonydueHue u coOupanue Kuciopoa,
M3y4YEHHUE ero CBOMCTB"

64 KpyroBopot Kuciaopoza B Ipupoe

65 O30H — ayuI0TpOITHAs MOAM(UKAIHS KHCIOPOIa

66 TeroBoit 3¢ (hekT XUMUUECKOM PeaKInU, TPMOXUMUYCCKHE YPABHEHUS, DK30- U
IHJIOTEPMHUESCKHE PEaKIHH

67 ToruBo. Mcnosp3oBaHue yriis ¥ METaHa B KA4eCTBE TOIUINBA. 3arpsi3HEHHE
BO3/IyXa.

68 BbIuunciieHus Mo ypaBHEHUSIM XUMHUYECKOW PEaKIIMU: KOJMUECTBA BEIICCTRA,
00BbEMa, MacChl 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, 00BEMY, Macce pearcHTOB
WJIM IPOJTYKTOB PEAKIIMU

69 KontposbHast pabora Ne 3 o teme "Bosnyx. Kucmopoa. Oxcusr”




70 Bosopos — 37eMeHT M TPOCTOE BELIECTBO

71 Crnioco0bl MmostydeHus BOAOPOa B JIAOOPATOPHH U MTPOMBIIITICHHOCTH

72 [TpakTuueckas padbora Ne 5 mo reme "l[lonydenue u cobupanue BoJopoia, U3ydeHue
€ro CBOMCTB"

73 Vcnonp30BaHue BOJOPO/a B KAYECTBE TOILUIMBA

74 [Tonstue o kucaorax u coyiax. CocraB KUCIOT U COJIed

75 Brruucnienust 00b€ma, KOJIMYECTBA BEIIECTBA ra3a M0 U3BECTHOMY €T0 KOJIMYECTBY
BELIECTBA WU 00BEMY

76 Boruncnenusi 00bEMOB ra30B 10 YpaBHEHUIO XUMHUYECKOM peakluu

7 Boruucienus mo ypaBHEHUSM XUMUUYECKOW PEaKIUU: KOJIMYECTBA BEIIECTBA,
00BEMa, Macchl IO U3BECTHOMY KOJIMYECTBY BElIECTBa, 00bEMY, Macce pearecHTOB
WJTU IPOJYKTOB PEAKIIUHU

78 dusunyeckre cBOMCTBa BOJbl. Boia B mpupoe

79 AHaJIU3 ¥ CUHTE3 — METO/Ibl U3yUEHHUs COCTaBa BOJIbI

80 XUMHYECKHE CBOMCTBA BOJIBI

81 CocraB OCHOBaHHUi

82 PactBopsl. PactBoprMoOcCTh BemecTs B Bojie. HachllieHHbIE M HEHACHIILICHHBIE,
KOHIICHTPUPOBAHHBIEC U pa30aBJICHHBIE PACTBOPBI

83 CriocoObl BbIpayK€HUS! KOHIIEHTPALMU PacTBOPOB: MaccoBas 10Jisl PACTBOPEHHOIO
BEIIECTBA, MOJISIpHASL KOHIICHTpaIUs

84 [Ipaktuueckas padota Ne 6 mo teme "[IpurorosneHue pacTBOPOB C ONPEACIEHHOM
MAacCOBOM J0JIe pacTBOPEHHOTO BeniecTBa"

85 [IpaxTuueckas padora Ne 7 no reme "lIpuroroBienue pacTBOPOB € ONpeAeIEHHOM
MOJIIPHOM KOHIIEHTpalluel pacTBOPEHHOTO BellecTna'

86 BbluncieHus ¢ UCIoJIb30BAHUEM MOHSITHSI «MaccoBas J10Jsl BEIIECTBA B PaCTBOPE»

87 Brruncnenus ¢ Ucrosib30BaHUEM MOHITHS «MOJISIPHAsi KOHIIEHTPALIHS
PacTBOPEHHOTO BEUIECTBAY

88 Ponb pacTBOpOB B pupoze U KU3HU YeraoBeka. KpyroBopoT Bojibl B IpUpoe

89 3arpsizHeHue NpUpoIHBIX Boja. OXpaHa M OUYHMCTKA MPUPOAHBIX BOJ.

90 Brruucnenus ¢ ucnosib3oBaHuEM TpadUKOB PACTBOPUMOCTH ISl pACUETOB
PacTBOPUMOCTH BEIIIECTB

91 BoruncneHus ¢ UCIoJIb30BaHUEM MOHSITHSI «MaccoBas JI0JIsl BEIIECTBA B PaCTBOPE»

92 Brruncnenus ¢ UCmoib30BaHUEM MOHITHS «MOJISIPHAsI KOHIIEHTPALIHS
PAacTBOPEHHOTO BEIIECTBAY

93 Brruncnenus ¢ ucnosib3oBaHueM IrpauKoB paCTBOPUMOCTH I PacuéToB
PacTBOPUMOCTH BEIIECTB

94 OO0o0meHne 1 cucTeMaTu3alys 3HaHu|

95 Kontponbnas padota Ne 4 o teme "Boaopoa. Bona. PactBopsl. OcHoBanus"

96 Oxcuipl: cocTaB, KiaccuhUKAIMsl, TPUBHAIbHBIC HA3BAHHUS

97 [TonyyeHue U XMMHUYECKUE CBOMCTBA OKCUIOB

98 [ToHsiTHE O THAPOKCUIAX — OCHOBAHUSAX M KHCIOPOACOAEPKALIUX KUCIOTaX

99 Pu3nuecKre 1 XMUMUUYECKHE CBOMCTBA KUCIIOT

100 [TonyyeHnue KuCIOT

101 Krnaccudukanus ocHOBaHUN

102 [1&noyn, MX CBOMCTBA M CIIOCOOBI MOTYICHHSI

103 HepacTBoprmbie OCHOBaHHS, UX CBOMCTBA U CIIOCOOBI MOJTyUEHHUS

104 [TonsiTre 06 aM(OTEPHBIX THAPOKCUAAX: XUMUIECKUE CBOWCTBA U MOJTYUYCHHE.
[IpuMeHeHNne Ba)KHEUIINX OCHOBaHUI

105 Conu: coctaB, kiaccubuKalus, TPUBHAIbHBIC HA3BAHUS

106 Pusnueckue U XUMHYECKHE cBoMcTBa coiel. [lomydyenue conen




107

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

108 [TpakTrueckas padota Ne 8. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 110 TEME
"I'eneTnyeckas CBsA3b MEKIY KJlacCaMM HEOPraHMYECKUX COETMHEHUI"

109 [TpakTrueckas padota Ne 9. PernieHue sKcriepuMeHTaIbHBIX 33/1a4 110 TEME
"OcHOBHBIE KJIaCChl HEOPIAHUYECKUX COEAMHEHUN"

110 Bbruuciienus no ypaBHEHUSIM XMMHUYECKON PEAaKLIMU: KOJIMUYECTBA BEIIECTBA,
00bEMa, MacChl IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, MAacCEe PEareHTOB
WIHM IPOAYKTOB PEAKIIUU

111 Brruuciienust Macchl IPOAYKTa PeakiMy MO W3BECTHON Macce OAHOTO U3 UCXOAHBIX
BEIIIECTB, B3ATOIO B BU/I€ PACTBOPA, COJAEPIKAILETO ONPEACIEHHYI0 MAaCCOBYIO OO
pacTBOPEHHOTO BEIIECTBA

112 KontponbHas padota Ne 5 o teme "OCHOBHBIE KJIacChl HEOPTaHUUECKHUX
coequHeHnn"

113 Krnaccudukanus XUuMHYECKHX PeaKIHid

114 Crenenp okuciaeHus. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU

115 XHMMHYECKHUE 3JIEMEHTBl — OKHUCIUTEIN U BOCCTAHOBUTEIIN

116 CocraBieHue ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM, METO]
9JIEKTPOHHOTO OajaHca

117 CBoiicTBa N3y4EHHBIX KJIACCOB BELLIECTB B CBETE OKUCIUTEIbHO-BOCCTAHOBH-
TEJIbHBIX PEaKIil

118 CBoiicTBa N3y4EHHBIX KJIACCOB BEILIECTB B CBETE OKUCIUTEIbHO-BOCCTAHOBH-
TEJIbHBIX PeaKIil

119 Bbruuciienus no ypaBHEHUSIM XMMHUYECKON PEaKLMU: KOJIMUYECTBA BEIIECTBA,
00bEMa, MacChl IO U3BECTHOMY KOJIMYECTBY BEUIECTBA, 00bEMY, Macce peareHTOB
WIH IPOAYKTOB PEAKIIUU

120 Beruucnienus npocreiiieil MosiekyisipHON pOpMyJibl BELIECTBA 10 U3BECTHBIM
MacCOBBIM JOJISIM 3JIEMEHTOB

121 KontposnbHast paboTta (IpoMeXyTOUYHBIH 3Tan JUarHOCTUKN)

122 [Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema /. . Menneneesa B csete
TEOpUHU CTPOCHHSI aToMa

123 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB 2JIEMEHTOB M UX COSAMHEHHUN B IEPUOAAX U
rpynmnax

124 XapaKkTepruCcTUKa XMMHUYECKOTO 3JIEMEHTA I10 €r0 NMoJoXkeHHo B Ilepnoanueckoii
cucteme /.M. Menaeneena

125 3nauenue [lepuonnueckoro 3akona u [leproauueckoi CUCTEMbI XUMUYECKUX

JJIEMEHTOB JIJISl Pa3BUTHSI HAYKU U IPAKTUKHU

125 Tunsl XUMHYECKOH CBSI3U M KPUCTAJUINYECKUX pelIeTOK. PU3ndecKre CBONCTBA
BELIECTB C Pa3JIMYHbIMU TUIIAMU KPUCTAJUIMUECKUX PELIETOK

127 Knaccudukanus Heoprannyeckux Bemiects. Heconeobpasyromue u
cosieo0pasymomre (OCHOBHbIE, aM(pOTEepHbIE, KUCIOTHBIE) OKCHJIbI

128 Krnaccudukanus Heoprannueckux BemiecTB. OCHOBHbIE THAPOKCUIBI (OCHOBAHUS),

am(OoTepHbIe THUIPOKCHU/IbI, KUCIOTHBIE THAPOKCUIBI (KHUCIOPOACOAEpIKaIINe
KHCJIOTHI)

129 Knaccudukanus Heoprauuyeckux Bemiects. Conu

130 ['eHeTnyeckas CBsI3b MEXAY KJIacCaMHM HEOPraHMYECKHX BELIECTB

131 BpIuuciieHusi no ypaBHEHUSIM XUMHUECKON peakluu

132 VYpoxk skosorud. YenoBek B MUpPE BEIIECTB, MATEPUATIOB U XUMHUYCSCKHUX PEAKIIUI.
XUMHUsL U 310pOBbE

133 [TogBenenne UTOroB yueOHOTO rojia




IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Ne n/m Tema ypoka
1 BBoanbiii unctpykrax no Th. Ctpoenue aromoB
2 ITocnenoBaTenbHOCTD 3aIIOJHEHUS IEKTPOHHBIX OpOUTaIel aTOMOB MaJIbIX
IIEPUOJI0B
3 OcoOeHHOCTH 3aI0THEHUS SJICKTPOHHBIX OpOuTaieii aTOMOB OOJIBIIHNX MEPHOIOB
4 Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB B CBETE NPEACTABICHUN O
ctpoeHnu aroma.CTeneHb OKUCIEHHSI U BAJICHTHOCTh
S [IpencraBienue 0 NEpUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB
(371K TPOOTPULIATENBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U THAPOKCHIOB) OT CTPOEHUS aTOMa
6 Buner xumudeckoii cBsizu. OOMEHHBIN U IOHOPHO-AKIIETITOPHBIN MEXaHU3M
00pa3oBaHMs KOBAJIEHTHOU CBsI3U. MeXMOJIEKYISIpHbIE B3aUMOJICHCTBUS
7 Tunsl KPUCTAIVIMUECKUX PEIIETOK, 0COOEHHOCTH CTPOEHUS KPUCTAITMUECKUX
pEUIETOK
8 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAJUINYECKON PEIIETKH U BUJA
XMMHYECKOH CBSI3U
9 Knaccuukanus XuMHYECKUX PeakMi 0 Pa3JIuyHbIM IPU3HAKAM
10 DHepreTrka XMMUYECKHX peakiuii. TernnoBoi 3 ekt XuMHUIECKOH peaKInu.
3akoH I'ecca u ero ciaeacTBust
11 BrrauciieHus mo TepMOXHMMUYECKOMY YPaBHEHHIO PEAKIIMH: TETIOBOTO d(dekra
XUMHUYECKOHN peakIiH 110 KOJIMYECTBY BELECTBA, Macce MM 00bEMY
[IPOpearupoBaBIIEro WK 00pa30BaBLIETrOCs BEIIECTBA
12 [ToHsiTHE O CKOPOCTH XMMHUYECKON peaKMU. 3aKOH JEHCTBYIOIUX MAcc
13 KontposibHast padota (CTapToBblil ATall AUATHOCTHKH)
14 Oneprust aktuBaiuu. [Toustue o katanuze. PepmeHTsl. UHTMOUTOPBI.
15 @PakTOpHI, BAUSIOINE HA CKOPOCTh XUMUYECKOW pEeaKIINU
16 [TonsiTHe 0 XMMHUYECKOM paBHOBecuM, npuHuui Jle Ilarense
17 @DaxTOopHl, BAUAIOLUIME HA COCTOSTHUE XUMUYECKOT0 paBHOBecHs. [Iporno3upoBanue
BO3MOYKHOCTH MPOTEKAHUS] XUMUYECKUX MTPEBPALLEHUI B pa3JIMUHbBIX YCIOBUSIX
18 OKHCINTENTBHO-BOCCTAHOBUTEIbHBIE PEAKIINH
19 BakHble okucIUTENN U BOcCTaHOBUTENH. [lepmMaHraHaT kanus
20 CBolicTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAIIOB, KUCJIOT U COJIEN — B
CBETE MpEACTaBICHUN 00 OKMCINUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIHUIX
21 ITpakTryeckas pabora Ne 1. PemeHne skcriepuMeHTaIbHbIX 33a4 110 TeMe
«OKHCIINTENbHO-BOCCTAHOBUTENbHbBIE PEAKIIUN»
22 KontpospHas padota Ne 1 o Teme «OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHHS
XUMHUECKUX PEeaKLHi»
23 PacTBopeHue kak PU3MKO-XUMUYECKUH Mpoliecce
24 DNEKTPOIUTHI U HEITEKTPOIHUTHI
25 Teopus 3IEKTPOIUTHYECKON JTUCCOLMAIINN
26 Honnoe npousseieHue Bobl. BogopoHblii moka3aTenb
27 DJIEKTPOJIMTHYECKAS] TUCCOIMALIMS KUCIIOT, OCHOBAHHI M COJIEH
28 Peakmun nonsnoro ooMeHa
29 CBoiicTBa KUCIOT, OCHOBaHHI U COJIEH B CBETE MpEACTaBIeHUN 00
IIEKTPOJUTHYECKON JUCCOLMAIIUN
30 KauecTBeHHBIE peaKIIM Ha HOHbI
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[TpakTuyeckas padora Ne 2. PemeHne sKCiepuMEHTAIbHBIX 33a4 110 TeMe
«QJIEKTPOJIUTHYECKAs TUCCOLMALIHSD)

32 ['unponus coneit

33 HoHHbIe ypaBHEHHUs THPOJIN3A COJIeH

34 [TpakTuyeckas padora Ne 3. PemeHne sKCiepuMEeHTaIbHBIX 331a4 110 TeMe
«'unponus conen»

35 Brruuciienust Macchl IPOAYKTa PeakiMy MO W3BECTHON Macce OAHOTO U3 UCXOAHBIX
BEIIECTB, B3ATOIO B BUJI€ PACTBOPA, COJAEPIKAILETO ONPEACIEHHYI0 KOHLIEHTPALIUIO
pacTBOPEHHOTO BEIIECTBA

36 Kontponbnas padota Ne 2 mo teme "IIEKTPOIUTUYECKAS TUCCOITAAIINS.
XUMHYECKUE peaklMK B pacTBopax”

37 OO0mas xapakTepucTHKa HeMeTauioB. Bomopon

38 OO011ast XapaKTEPUCTHKA raJIOTCHOB

39 XUMHYECKUE CBOMCTBA raJOreHOB. XMMHUYECKHE CBOMCTBA XJI0pa

40 XiopoBoaopoA. ConsiHasi KUCJIOTa

41 [IpakTuueckas padora Ne 4 o teme "lloayueHue consiHON KUCIOThI, U3yYEHUE €€
cBOMCTB"

42 Brrauciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIUH, €CITM OJIMH UX PEarcHTOB JIaH B
n30bITKE

43 [TonsiTHE O KUCIOPOACOAEPKAIIMX KUCIOTaX XJIOpa U UX coysixX. Baxueiue
COEZIMHEHUS XJIOpa U UX HAaX0XJIEHHE B IPUPOJIE

44 Oouas xapakrepuctrka 3neMeHToB VIA-rpynnel. Kucnopoa

45 CtpoeHue 1 CBOICTBA MPOCTOTO BEIECTBA CEPhI. AJLIOTPOIHbIC MOAU(DUKAIINN
cepsl

46 CepoBoj10po/i, cTpoeHHe, GU3NUIESCKHUE M XUMHUYCCKHE CBOMCTBA

47 OKCHIBI CEPBI

48 CepHucTast KHCJI0Ta B € COJIH.

49 CepHasi KUCJIOTa M €€ COJIU

50 [TpoMBlIIIIIECHHOE MOJIyY€HUE CEPHOM KMCIOTHI

ol Haxoxnenune cepbl 1 €€ COEIMHEHUI B PUPOJIE. XUMHUYECKOE 3arpsI3HEHUE
OKpY>Karolel cpesibl COeIMHEHUSIMU CephI

52 KonTponbnas padota (IIpomexyTouHbIii 3Tan 1MarHOCTUKH)

53 Boruncnenus Mmaccbl NpoayKTa peakiiy 10 U3BECTHOW MaccoBoi (00bEMHOI) J10I1e
(%) ero BbIX0/1a OT TEOPETUUECKHU BO3MOXKHOTO

o4 Brruucnenust maccoBoit (006EMHOI) mou (%) BBIX0OJ1a TPOJIYKTA PEAKIIUU 10
u3BecTHOU Macce (00bEMY) HCXOHOTO BEIIECTBA U MPOIYKTA PEaKIIUU

99 OOm1ast XxapakTepucTHKa 31eMeHTOB VA - TpyIIs

o6 A30T, pacnpocTpaHeHue B IpUpoJie, pU3HUECKUe U XUMHUYECKHUE CBOMCTBA

o7 AMMHuak, ero GpuznyecKue 1 XMuMHYECKHE CBOMCTBA

58 Conu aMMOHHS

99 ITpakTuyeckas padota Ne 5 mo teme "IlonydyeHne aMMuaka, U3y4eHue ero cBoucTs"

60 Oxcuel azota (1, 11, 111, 1V, V)

61 AzotHcTas Kuciota. A30THasi KUCIIOTa

62 [TpoMBITIIEHHOE MOJTydeHUE a30THON KHCIOTHI

63 HuTtpaTsl 1 HUTpUTHL. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolleil cpeibl
COCIMHEHUSIMH a30Ta

64 docdop, aumorpornHbie Mmoaudukammu Gochopa

65 Oxcunbl pocdopa (111, V) u pocdopuas kucnora

66 [TonsiTre 0 MUHEpaNbHBIX YA0OpEHUsX. 3arpsA3HeHNEe IPUPOIHBIX BOJTOEMOB

COeIMHEHUsIMH a30Ta U pochopa




67

Yrnepos, ero aJutoTponHble MOAUGUKAIIUY U CBOKWCTBA

68 Oxkcupl yriaepoja, ux Gu3nYecKknue U XUMUIECKUE CBOMCTBA. DKOJIOTHIYECKUE
po0JIeMbl, CBsi3aHHBIC ¢ OKcuoM yriepoaa (1V)
69 [Tpaktrueckue padotsl Ne 6 o Teme "[lonyuenue oxcuna yriaepona (1V) u
M3y4YEHHUE ero CBOMCTB"
70 YronbpHas KUCJIOTa U €€ COH
71 [lepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa
72 [TpupogHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX POJIb B OBITY U MPOMBIIIICHHOCTH
73 [TonsATHE O OMOTOTUYECKN BaKHBIX OPTaHMUYECKUX BEIIECTBAX — JKHUPax, OCNKax
yIaeBoiax
74 Kpemuuid, ero puznyeckne 1 XUMHUECKUE CBOHCTBA
75 Oxkcua kpemuus (1V), kpeMHHEBast KUCIIOTa, CHITUKATHI
76 bop. bopHas kucnora
" [TpakTrueckas padota Ne7. PerneHue 3KcriepuMeHTaIbHBIX 3a/1a4 110 TeMe
«BaxxHennme HeMeTaJUIbl U UX COCIUHEHHUS»
78 Brruncnenus maccnbl (00b€Ma; H.y.) MPOJIYKTa peaKIMy Mo JaHHOM Macce (00bEMY)
HCXOJHOTO BELIECTBA, COAEPIKALIETO ONPENEIEHHYI0 MaCCOBYIO JIOJIIO IPUMECEH
79 KonTponbnas pabora Ne 3 no teme «BaxkHeiilline HeMeTaUIbl M UX COSTUHEHHUSI.
80 OO01as xapakTepuCcTUKa XUMUYECKIX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX
nonoxkerus B [ICXD JI.M. Menaeneena
81 Metaiisl A- u B-rpynn
82 Merammdeckast CBSI3b M METATMYECKAs KPUCTAIITMYECKas peIméTKa. 3aBUCHMOCTD
(hU3MYECKUX CBOWCTB METAJIJIOB OT CTPOCHHUS KPUCTAIIJIOB
83 OO01Me XUMUYECKHE CBOMCTBA METAJIIOB
84 O6muue cnocoObl MONy4YeHHs] METaIOB, MeTayutyprusi. CriiaBsl
85 DNEeKTPOIU3 pacIljIaBOB U PaCTBOPOB COJIEH KaK OAUMH U3 CIIOCOOOB MOITYUEHHUS
METaJIJIOB
86 Boruncnenus mo ypaBHEHHUSIM DJIEKTPOJIM3a PACIIaBOB M PACTBOPOB BEIIECTB
87 [ToHsATHE O KOPPO3UU METAIIIOB
88 Beruuciienus cocraBa cMece ¢ HCIOJIb30BaHUEM PEIICHHUS] CUCTEM YpaBHEHHI
89 PaznuuHble TUIIBI BBIYMCICHUH 10 YPABHEHUSIM XUMUYECKHUX PEAKLIUN
90 Metannsl A-rpyni. [enoynsie MeTaIbI
91 Haxoxzaenue B mpupose. CBONCTBA 1IET0YHBIX METAJUIOB
92 OKcuIbl U THIPOKCHIBI HATPHSI U KalTusl
93 [1]eouHO3EMENBHBIE METAJIIBI
94 Baxknerninme coeIMHEHUs KaJlbliMsl, CBOMCTBA, IPUMEHECHHE
95 XKeécTkocTh BOABI M cIOCOOBI €€ YCTpaHEeHuUs
96 [IpakTuueckas padora Ne 8 nmo teme "JKEcTkocTh BOABI M METO/IBI €€ yCcTpaHeHus"
97 AnroMuHui
98 AMdoTepHbIe CBOMCTBA OKCHJIA U THIPOKCHIA AJIFOMUHHUS
99 OO0r11as xapakTepucTuKa MeTauoB b-rpymm (000YHBIX MOTPYIII)
100 [TepBoHayalbHbIE IPEACTABIECHUS O KOMIIJICKCHBIX COSIMHEHUSIX
101 Menpb u cepedpo
102 [IpencraBiennsi 00 aMMHUAaYHBIX KOMILIEKCAX cepedpa U Melu
103 JRIZ0E0
104 AmMdoTepHbIe CBOWCTBA OKCUAA U THAPOKCHIA ITMHKA
105 Kenezo
106 Oxcupl, ruapokcu sl u conu xxenesa (11) u xenesa (111)
107 UyryH U cTanp — CIUIaBHI JKene3a. BeiloiHeHne yrpaxkHeHud o teMe «MeTauisny




108

[TpakTryeckas padora Ne 9. Pemenne sKkcriepuMeHTaIbHbIX 331a4 110 TeMe
«BakHelnme MeTauIbl U UX COCIUHCHUS

109 Brrunciiennst coctaBa cMecel ¢ HCI0JIb30BAHUEM PELICHHS] CUCTEM YPABHEHUM
110 Pa3nuuHble TUIIBI BBIYMCICHUH 10 YPABHEHUSIM XUMUYECKUX PEaKLUN
111 ITpoBepounas padota Ne 4 o Teme «BaxkHelI1ie METaJUIbI U UX COCTUHCHUS
112 [Iepuonnueckuit 3akoH u [lepuoanueckas cucteMa XMUMUYECKUX DJIEMEHTOB B CBETE
TEOpUU CTPOEHMSI aTOMa
113 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XUMUUYECKHX AJIEMEHTOB M UX COETMHEHHI
B [IEpHOJaX U TpyIIax
114 CrtpoeHue BeniecTBa B TBEPAOM, KUJIKOM M ra3000pa3HOM COCTOSIHUU. Bubl
XMMHYECKOM CBSI3U
115 Krnaccudukanus XUMHUECKUX peaklMi M0 pa3IMYHbIM PU3HAKAM
116 KonTponbHast paboTa B paMKax IpoMeKyTOYHOU aTTeCcTalluu
117 [TporHo3upoBaHue BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBpPAICHUN B
Pa3JIMYHBIX YCIOBUSX Ha OCHOBE MPEICTABICHUN XUMUYECKON KUHETUKHU U
TEPMOJIMHAMUKHU
118 XHUMHUYECKUE pEeakly B pacTBopax. [ 'uaponus conei
119 CBoiicTBa KUCJIOT, OCHOBaHUM U COJIEH B CBETE MpEACTaBIECHUIN 00
3IEKTPOJUTUYECKON JUCCOLMAIIUI
120 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH. DJICKTPOIU3
121 [TpakTuueckas pabora Ne 10. Pemenue sxcriepuMeHTaIbHBIX 33/1a4 110 TEME
«XUMMHYECKHE PEAKLIHIY
122 [TpakTuueckas pabora Ne 11. Pemnienue sxcriepuMeHTaNbHBIX 3a/1a4 110 TEME
«MeTaipl, HeMEeTaJIJIbl U UX COEIMHEHUS»
123 Brluncnenus 1o ypaBHEHUsIM XUMHUYECKOU PEaKIIUK
124 ['eHeTnueckas CBsI3b MEXKIY KJIacCaMU HEOPraHUYECKUX BEILLECTB
125 ['eHeTHyecKas CBsI3b MEXKAY KJIACCAMH HEOPIaHUYECKUX BEIECTB
126 besomnacHoe KCIoyIb30BaHKE BEIECTB U XUMHUYECKHUX PEAKINi B ObITY
127 Hosble maTepuaiibl 1 TexHONOruU. I IpuHIMIBI «3€IEHOM XUMUM
128 XuMus U 300p0Bbe. XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpeibl
129 [TonsiTHe 0 MpeaenbHo nonycTuMoi koHeHTpauuu Bemiects (ITJIK)
130 DKoJoru4eckue npoOaeMbl, CBSI3aHHBIE C COEMHEHUSIMH YIiepoa, a30Ta, CEephl,
TSKENBIX METAIOB
131 Posb XuMHUH B pelIeHUH SKOJIOTHUECKUX MPoOdIeM
132 [TonBenenue UTOroB yueOHOro rojia




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJBHOM [TIPOT'PAMMOBI

8 KUIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TOHATUS»
PacKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJIEKYIa,
XUMUYECKHN 3JEMEHT, IPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOTHOPOAHAS), BaJICHTHOCTh, OTHOCUTENbHAsI aTOMHAsl M
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEILECTBa, MOJb, MOJIApHas Macca,
11 MaccoBasi J0JI1 XUMHUYECKOro 3JeMEHTa B COEAMHEHUH, MOJIIPHBIN 00bEM,
XMUMUYECKas peakuus, KiIacCU(UKALUs peakluil: peakuu COEeJUHEHUs,
pEeaKkIMK pa3jOoKEeHUs, PEaKUMM 3aMElLIeHMs, peakluu OOMeHa, 3K30- U
SHJIOTEPMHUUYECKUE PpEaKIMH, TEeIUIOBOM J(P(dEeKT peakuu, pacTBop,
MaccoBas JI0JIsl BellecTBa (IPOIEHTHAs KOHIICHTPAIIKS) B paCTBOpPE
12 WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKMX IOHATUH U
' IPUMEHSATH 3TH MOHATHUS NPU ONMCAHUY BELIECTB U UX IPEBpaLICHUN
13 UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISl COCTaBJICHUS ()OPMYIT BEIIECTB
' Y YPaBHEHUN XUMHUYECKUX PEAKIUI
14 PacKphIBaTh CMBICT 3aKOHOB COXPAaHEHHsI MAacChl BEUIECTB, MOCTOSHCTBA
' cocTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUSs, 3aKOHa ABOTaIpo
1.5 OIpeNieNATh BaJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX
16 KJIacCU(UIMPOBaTh XUMHYECKHE peakiuu (1o YHCIy W COCTaBy
' YYaCTBYIOLIMX B PEAKIUH BEILIECTB, 10 TEIIOBOMY 3PQEKTY)
1.7 BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIUUCIISITh MAacCOBYIO JIONI0 XHMMHYECKOTO JJIEMEHTa 10 (dopmyre
' COETMHEHHH,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE
1.10 OPUMEHATh €CTECTBEHHOHAYYHbIE METO/Abl MO3HAHUS — HaOJIOJCHHE,
' U3MEpEHUe, MOJICIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH )
2 ITo Teme: «BaxxHennme NpeIcTaBUTENIN HEOPTraHNYECKUX BEIIECTBY
91 PacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX TMOHSATHHA: OKCHJ, KHUCIOTa,
' OCHOBAHHME, COJIb
29 OTIpeNeNiaTh TMPHHAIISKHOCTh BEHIECTB K  ONpEACIEHHOMY Kiaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
54 XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB

Pa3JIMYHBIX KJIACCOB, MOATBCPIKAAA OIMUCAHUC NPUMCPAMU MOJICKYJIISPHBIX




YPAaBHEHUHN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLUN

2.5

2.6

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUS XUMHYECKUX IIPEBPAIllCHU B
Pa3INYHBIX YCIOBUSX

CJIeIoBaTh IPaBHJIaM IOJIb30BAHMS XUMUYECKOM MOCy10i U 1a00paToOpHBIM
o0opysoBaHueM, a Takke INpaBWjiaM OOpalleHUs C BeleCTBaMH B
COOTBETCTBUU C HUHCTPYKUUSMU [0 BBINOJHEHHUIO J1a0OpAaTOPHBIX
XUMHYECKUX OTBITOB IO TOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHCIOPOAA), NPUTOTOBICHUIO PACTBOPOB C ONPECIEHHON
MacCOBOHM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh MU IIPOBOJIUTH
XMMUYECKHE OSKCIIEPUMEHTHINIO PACMO3HABAHUIO PACTBOPOB INEIOYEH WU
KHCJIOT C TMIOMOIIBIO HHIUKATOPOB (J1akMyc, heHondTanent, METUIIOPaHK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN peaKkIuu

ITo teme: «llepuoanyeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. WM. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKas CBA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasit Op6I/ITaJ'IB, paauyc atomMa, XUuMHU4CeCKasd
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:A CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAs CBA3b, MOH, KAaTHOH, AHWOH, CTCIICHbL
OKHCJICHHUA

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONMHKCBHIBATh M XapaKTepu3oBaTh TaOiuuHyro ¢opmy llepuommaeckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHAs
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpynmna)y, «manbie» u
«0oJBIINEY TEPUO/IbI

3.4

3.5

3.6

packpbeiBaTh  cmblici  Ilepuommueckoro 3akonma .M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX AJIEMEHTOB OT UX MOJI0KEeHUs B Ileproanueckon cucreme

COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XuMHueckux oauieMeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M
3aps  sapa, oOIlee YHUCIO DJIEKTPOHOBU  paclpeseieHue HX 110
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCANHCHUAX

9 KJIACC

Kon

3.7

ONpeneNnsaTh BHJ XHUMHUYECKONM CBs3M (KOBaJeHTHass M  HMOHHasA)B
HEOPraHWYECKUX COETMHEHUX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM




NpoBepsieMOro
pe3yJabTara

1

11

00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX  XMMHMYECKUX IOHATHUI:  pacTBOD,
AJIIEKTPOJIUTHI, HEATEKTPOIUTHI, JIEKTPOJIMTUYECKAS] JUCCOLMALINS, PEAKLIUU
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIe U
HEOOpaTUMbIE pEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHNS,
aM(pOTEpHOCTh, XUMHYECKAsI CBSI3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KPHUCTAJUIMYECKasl pEIETKA, CIJIaBbl, CKOPOCTh XUMUYECKOW PEaKLUU

1.2

1.3

14

HIUIIOCTPUPOBATL  B3aUMOCBSA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
MIPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHm"I

COCTAaBJIATh ~ YPABHEHHS  OAJICKTPOJUTUYCCKOW  JHMCCOLMAIMH  KHCIIOT,
IeJI0Yel U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHs PEaKIMii HOHHOTO
oOMmeHa

PaCKpbIBaTh CYHIHOCTb OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O 0ajaHca 3THX peaxunﬁ

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

IIo Temam: «HemeTamnbel M HX COSOMHEHHS» M «MeTamabl U HX
COCIUHCHUA

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIMME W CHENU(DUICCKUE XHUMHUYCCKUE
CBOMCTBAa TMPOCTBIX U CJIOXHBIX BEIIECTB, TMOATBEPKAas OIKUCAHUE
IpUMepaMu MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKnui

2.2

2.3

2.4

2.5

COCTaBJIATL YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAIOIMINX  CYHICCTBOBAHUEC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHUS,
BO3MOXHOCTH IPOTEKAHUSA XUMHUYECKHUX IIPEBPAICEHUI B Pa3JIMYHbBIX
YCIIOBHSIX

CcJIeZIoBaTh MPaBUJIaM I0JIb30BaHUSI XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujaM oOOpalleHus C BellecTBaMH B
COOTBETCTBUM C HWHCTPYKIMSAMU IO  BBIMOJHEHUIO J1aOOPaTOPHBIX
XMMUYECKHUX OIBITOB IO MOJTYYEHHUIO U COOMPAHUIO Ira3000pa3HbIX BEIECTB
(aMMHaKa U yTIeKuciIoro rasa)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OpPOMHUI, HOIHI,
kapOoHat, ¢ocdar, cunmukar, cynbdar, THIPOKCHIWOHBI, KaTUOHBI
aMMOHHMSI, WOHBI HM3yY4EHHBIX METAJUIOB, TPUCYTCTBYIONIME B BOJIHBIX
pacTBOpax HEOPTaHWMYECKHUX BEIICCTB

ITo Teme: «XHUMHsI U OKpY:KArOIIAst CPENA»

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX xuMmuyeckux mnonstui: [IJIK Bemectsa;
KOPpO3Us METAIIJIOB




3.2

MPUMEHATh OCHOBHBIE OTEPALIMH MBICIUTEIBHON ACSITEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEMATHU3AIINIO, BBISIBICHUE TPUUYNHHO-
CJIEICTBEHHBIX CBA3CH — Il M3YYEHHUS CBOWCTB BEIIECTB U XUMHYECKHX
peakiuii; ecTeCTBEHHOHaydHble METOJbl TO3HaHUS — HaOI0JeHue,
U3MEepeHne, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBI )

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘laJ'IBHBIe XUMHUYCCKHUC ITIOHATUA

11

[Ipenmer xumun. Ponp XMMHM B KU3HU 4YelIOBEKa. XUMHUA B CUCTEME HayK. Tema u
BemiecTBa. OU3NUYECKHE CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB

1.2

1.3

[TonsTe o Meromax mo3HaHuA B XuUMuU. YucTthie BemiecTBa M cMmecH. CrocoObl
pas3aeneHus cMecen

ATOMBI U MOJICKYIJIBI. Xumuyeckue 3j1eMeHThl. CHMBOIBI XMMHYECKMX JJIEMEHTOB.
HpOCTHe H CJIO0KHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOG Y4CHHUC

1.4

Xumuueckass Qopmyna. BaJeHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHoOcuTenbHas aToMHass Macca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBasi 10y XMMHUYECKOTO JIEMEHTA B COCIUHEHUHT

1.5

1.6

1.7

KommuectBo BemecTa. Monb. MonsipHas Macca. B3anMocCBsI3b KOJIMYECTBA, MACChl U
YuCjia CTPYKTYPHBIX €IWHUII BemecTBa. Pacu€rel mo QopmylnaM XHMHYECKHX
COEMHEHHI

Ou3nyeckue U XUMHUYECKHE SBICHHS. XUMHYECKasl peakius U e€ Mpu3HaKu. 3aKOH
COXPAaHEHHUS MACChl BEIIECTB. XuMuieckue ypaBHeHus. Kinaccuduxamus XuMudeckux
peakuuii (CoeuHeHus, Pa3IoKeHUs, 3aMEIICHUs, OOMeHa)

XUMHUECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUECKOW MOCYIIOH, C IpaBHJIaMH
paboThl B 1abopaTopuu U npuéMaMu oOpalleHus ¢ J1adopaTOpHBIM 000pyIOBaHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HabOmoaeHne (usnyeckux (IUIaBJICHHE BOCKA, TasHHUE JIbJa, PACTUpaHUE caxapa B
CTyNKe, KWIMEHWEe W KOHJCHCAllUsl BOJAbI) M XUMHUYECKHUX (TOPEHHE CBEYH,
MPOKAJTMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KHUCJIOTOHN) SIBICHHM,
HaONlo/leHe W ONHUCaHWE NPHU3HAKOB MPOTEKAHUS XMUMHUYECKHUX  peaKIHi
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCJIOTHI € XJIOpUIOM Oapus,
pasnoxenue ruapokcuna memu(ll) mpu HarpeBaHHM, B3aMMOJEHCTBHE XKele3a C
pactBopom conu Meau(ll), n3ydyenue crnocoOoB pazaeneHus cMmeceld (C MOMOIIbIO
MarHuTa,  (QWIbTPOBAaHHE,  BBINAPUBAHWE, JUCTHIULILMA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW CONM, HAONIOJCHHE W OMNHMCAaHUE pPEe3yIbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE




MoJelei MOJIEKyYI (IIapOCTEePHKHEBBIX )

2.1

2.2

Baxwneimue MMPEACTAaBUTECIIN HCOPraHMYECCKNX BCIICCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B mpupojie, pusndeckre 1 XuMU4Yeckie CBOICTBa (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONydeHHUs KHCIOPOAa B
naboparopun ¥ TpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupoje. O30H —
AIJIOTPOIIHAS MOAU(UKAINS KUCIOPOa

TemnoBoit 3¢ dekT XuMHUYECKON peakIMH, TEPMOXHUMHUYECKHUE ypaBHEHHUS, 2K30- U
SHAOTEPMHUYECKUE peakiuuu. TOIIMBO: Yrojib W MeTaH. 3arpsi3HEHHE BO3/yXa,
yCHJIeHUE TapHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CII0A

2.3

Bomopon — snemeHT M InpocTtoe BemecTBo. HaxoskaeHue Boaopona B IPUPOLE,
(du3nUecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE, CITOCOOBI MoNTydeHus. KucnoTsl u
coJi

2.4

2.5

2.6

2.7

MoutsipHblii 00BEM ra3oB. Pacuérel 10 XUMUYECKUM YpaBHEHUSIM

®duznueckue cBoiicTBa BoAbl. Boga xak pactBoputens. PacTBopbl. HachilieHHble 1
HEHACBIIICHHbIE PacTBOpPbl. PacTBopuMoOcCTh BellecTB B BoJe. MaccoBas n1ost
BEILIECTBA B pacTBOpe. XMMUUYECKHE CBOMCTBA BoAbl. OcHOBaHuUs. Poib pacTBOpOB B
NpUpOJIe M B KU3HMU 4esloBeKa. KpyroBopor BoAbl B HpuUpoje. 3arps3HEHUE
NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ

Knaccudukanuusa Heoprannueckux coenunenuit. Oxcuanl. Knaccudukanus oKCUAOB:
coneoOpa3ymoiirue (OCHOBHbBIE, KHUCIOTHBIE, amM(OTepHbIE) U HecoIeoOpasyrouue.
Howmenknarypa okcuioB. @usndeckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyueHue
OKCH/IOB

OcHoBanus. Knaccudukanus ocHOBaHMIA: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkimarypa ocHoBaHuii. PuU3WUYECKME U XMMHUYECKUE CBOMCTBA OCHOBAHUU.
[Tonyuenue ocHOBaHMI

2.8

Kucnorsl. Knaccudukauust xucnor. Homenknarypa kucinor. @Pusndeckue Hu
XUMHUYECKHE CBOMCTBAa KucnoT. Psan aktuBHoctM MerauioB H.H. bekerosa.
ITonyuenune kucior

2.9

2.10

Comu. Howmenknatypa coneil. ®dusnyueckue M XHMHUYECKHE CBOMCTBA COJICH.
[Tonyuyenue conen

I'eneTnyeckas cBA3b MCXKAY KilIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI
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XUMHYECKUH DKCIIEPUMEHT: KaueCTBEHHOE OMpEeNIeTICHNUE COJEepKaHUsl KUCIOpoa B
BO3/IyXe, MojJy4YeHue, coOupanue, pacro3HaBaHWE W W3YYEHHE CBOMCTB KHCIIOPOA,
HaOJII0/ICHNE B3aMMOJICUCTBHS BEIIECTB C KUCIOPOJAOM U YCIIOBUS BO3HUKHOBEHHS U
MpeKpaleHus: TopeHus (moxapa), 0O3HaKoMJIeHHe ¢ 00pa3liaMu OKCHJIOB U OINHCaHUE
WX CBOWCTB, MOJy4YeHHE, COOMpaHKE, Paclio3HABaHWE M M3y4YeHHE CBOMCTB BOJOpPOAA
(ropenue), B3aumojeicTBue Bomopoma ¢ okcugom  memu(ll)  (Bo3moxkHO
UCIOJIb30BaHUE BUICOMATEPUAIIOB), HA0IIOIeHNE 00pa3IoB BEIIECTB KOJIMUECTBOM |
MOJIb,  HCCIIEJOBAaHWE  OCOOCHHOCTEHPACTBOPEHMSI  BEIIECTB C  Pa3IMYHON
pPacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEIETEHHOW MacCOBOM JOJIeH
pacTBOPEHHOTO BEIIECTBAa, B3aUMOJCHCTBHE BOJBI C MeTaUlaMd (HaTpueM |




3.1

3.2

KaJbl[ieM) (BO3MOXHO HCIIOJIb30BAHHUE BHICOMATEPHAIIOB), ONPEICICHUE PAaCTBOPOB
KHCIIOT Y WIeJOYeld ¢ TMOMOLIbI0 HHIUKATOPOB, HCCIEIOBAaHUE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJACHHE U3MEHEHUS OKpPaCKH
MHMKATOPOB B PAacTBOpax KHUCIOT U LIeNIOUed, U3yuyeHUEe B3aWMOJEUCTBUSA OKCHIA
menu(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METa/lIaMH, pEeaKIul
HEUTpanu3aluu, MOJyYeHHWE HEpPAaCTBOPHUMBIX OCHOBAaHUMN, BBITECHCHHE OJHOTO
MeTaJjia IPYTUM M3 PacTBOpA COJIH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«BaxHeime K1accbl HEOPraHUYECKUX COEAUHEHUI

[Tepuonnueckuii 3akoH u [leproanueckas cucteMa XuMU4YeCKux 3aeMeHToB J1.1.
MenaeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

[lepBbie MOMBITKH KiIacCU(UKAIMU XUMHUYECKHX 3yieMeHTOB. [loHsATue o rpymmax
CXOAHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEJIO0YHO3EMENbHbIE METa/lIbl, TaJIOTeHBI,
WHEPTHBIE Ta3bl). OJEMEHThI, KOTOpble O00pa3yloT aM(OTEepHbIE OKCHABI U
TUIPOKCHIBI

[lepnonnueckuit 3akoH. Ilepuoguueckas cucrema XMMHYeCKuX snemeHToB [I.1.
MenneneeBa. KoporkomepuoaHas u jaiuHHonepuonaHas ¢opmel Ileprogudeckoit
cucrembl xumuueckux dnemeHTtoB .M. Mengeneesa. llepuonel u  rpymnmsl.
Pu3nuecKuil CMbICT TOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIbI 3JIEMEHTA

3.3

Crpoenne aromoB. CoctaB artoMHbIX sjaep. W3oromsl. Onektponsl. CTpoeHue
NEKTPOHHBIX 000JI0U€K aTOMOB NepBbIX 20 XUMHUYECKUX 3ieMeHToB [lepuonnyeckoit
cucrembl J[.MI. MengeneeBa. XapakTepHCTHKa XHMHUYECKOIO 3JIEMEHTa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3.4

3aKOHOMEPHOCTH  M3MEHEHMsI  pajMyca aTOMOB  XMMMYECKHUX  3JIEMEHTOB,
METAIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IpynmaM M MepuojaM. 3HaueHHE
[Iepnonnueckoro 3akoHa u Ilepuonuuecko CHCTEMBI XUMUYECKHUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTtuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

3.5

3.6

3.7

Xumuueckasi  cBsa3b.  KoBaseHTHas — (MojsipHass W HEMOJIApHAsi)  CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUYECKUX 2JIeMEHTOB. MloHHAas CBs3h

Crenenp okucieHusa. OKUCIUTEILHOBOCCTAHOBUTEILHEBIC peaKkuu. Hpoueccm
OKHCJICHHS U BOCCTaHOBICeHUA. OKHUCIUTENN 1 BOCCTAHOBUTEIN

XUMUYECKUI IKCIEPUMEHT: H3ydyeHHe oOpa3loB BELIECTB METAJIOB U HEMETAIJIOB,
B3aMMOJECICTBUE THAPOKCUIA [IMHKA C PACTBOPAMHU KUCIIOT U IIEN0YEH, TPOBEAECHUE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUM
(ropeHue, peakiuy pa3ioKeHus, COeTUHEHNS)

9 KIIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

11

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema XxumMuueckux siemeHToB [I.H.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB




XUMHYCCKUX DJICMCHTOB IICPBBIX TpéX NepruoaoB, Kaliusd, KaJlblIUd U UX COGIII/IHCHI/II\/'I B
COOTBETCTBHHU C IIOJIOXKCHUEM JJICMCHTOB B Hepnonﬂqecxoﬁ CUCTEME U CTPOCHHUEM
HnX aToOMOB

1.2

CrpoeHue BemiecTBa: BUJIbI XUMMUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM pEIIETKM U BHJIA
xuMu4yeckor cBs3u. Kiaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB
(MexyHapoJHasi ¥ TpUBHAJIbHAsL). XMMHUYECKUE CBOMCTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKHX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

1.3

Knaccudukanus XMMHUYECKHX pEakIHUi MO pa3inYHbBIM NpU3HAKaM ([0 YUCIy U
COCTaBy YYacCTBYIOIIMX B PEAKIIUH BEIIECTB, [0 TEIJIOBOMY 3P PEKTY, O U3MEHEHUIO
CTENEHEH OKUCIEHUS XHMHUYECKHX D3JIEMEHTOB, II0 OOpaTMMOCTH, IO YYacTHIO
KaTajnzaropa). JK30- U SHIOTEPMUYECKUE PEaKLUH, TEPMOXUMHUUECKUE YPABHEHUS.
[TonsiTHe 0 CKOPOCTH XMMHUYECKON peakLuu
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[lonsatne 00 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusx. [lonsarue o
TFOMOTEHHBIX M TE€TEPOTeHHBIX peakuusAx. [IoHATHE O XMMHUYECKOM DPaBHOBECHUU.
@DakTOoppl, BIHAKOLIME HA CKOPOCTb XHMHYECKOHM peakUUuu U I0JIOXKCHUE
XUMHUYECKOIO0 PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OajlaHC OKHUCIHUTEIHHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajaHca

1.6

Teopust ANEKTPOJIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDJIEKTPOJIMTHI.
Karuonel, aHuonbl. MexaHu3M JUCCOLMALMU BEIIECTB C PA3IMYHBIMU BHJIaMU
xumuueckon cBs3u. Crenens auccouuanuu. CunbHble U cialOble 3JIEKTPOJIUTHI.
Peakuuu nonHOro o6MeHa. Y ciaoBus MPOTEKaHUS peaklMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalI¢HHbIC MOHHBIC YpaBHEHUS peakiinii. CBONCTBA KUCIIOT, OCHOBAHHM U COJEH
B CBeTE€ MpEJACTaBIECHUN 00 HIEKTPONUTHYECKOW nucconmanuu. KadecTBeHHBIE
peakuuu Ha HoHBL. [loHATHE O rMApONIN3E conel

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMHA KPUCTAUIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIECTB — METAJUVIOB U HEMETAIIOB (rpaduTa U aamasa), CIOKHBIX
BEIIECTB (XJIOpUJA HATPHs); HCCIEIOBAaHHE 3aBUCHMOCTH CKOPOCTH XMMHYECKOM
pPeaKIuu OT BO3JCHCTBHS Pa3TUYHbBIX (PAKTOPOB; UCCIIEIOBAHUE DTEKTPOIIPOBOAHOCTH
pPacTBOPOB BEIIECTB, MPOIECca TUCCOLUALMN KUCIIOT, IIeJIo4Yeil u conel (BO3MOKHO
UCIIONIb30BaHUE BUAEOMATEpUAIOB); TMPOBEAEHHUE OIBITOB, WLIIOCTPUPYIOIMIUX
MpU3HAKW MPOTEKaHUsl PeaKInii HOHHOTo oOMeHa (00pa3oBaHME OcCallKa, BhIACICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakIuil (TOpeHUe, PEaKIUU Pa3JIoKEHUS, COCAMHEHUS);
pacro3HaBaHNEe HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO KaYeCTBEHHBIX pPEaKIUi Ha
MOHBI, peIIeHUE IKCIIEPUMEHTAIBHBIX 3a/1a4

2.1

Hemetamnel u uX coeauHeHUs

O6H_[a}1 XapaKTCPUCTHKA T'aJIOTCHOB. OcoOeHHOCTH CTPOCHUSA ATOMOB, XapaKTCPHLIC
CTCIICHU OKHCIJICHHA. CTpOCHI/IC )51 (I)I/I3I/I‘-IGCKI/IG CBOMCTBa MPOCTBIX BCHICCTB —
raJoreHoB. XHMHYECKHE CBOMCTBa Ha ImpumMepe Xjopa (BBaHMOﬂCﬁCTBHe C




MeTajlJlaMHM, HEMeTajulaMu, Iienoudamu). XiopoBoxopoa. CoisiHas —KHCIIOTA,
XUMHYECKHE CBOMCTBA, II0Jy4YeHHUE, IIPUMEHeHueE. JlelicTBrE XJI0pa U XJI0pOBOAOPOJa
Ha OpPraHu3M 4elloBeKa. BaykHelme XJI0puIbl U UX HaXOXKACHHUE B IPUPOLIE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAM(HUKAINN KHCIOPOAA U CEPHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3NUECKHE U XUMHUYECKUE
cBoiicTBa. OKcHIBl Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHasl KHCIIOTA,
¢u3nyeckue U XMMUYECKHE CBOMcTBa (00IIME Kak MpeACTaBUTENs Kiacca KUCIOT U
cneunduyeckre). XUMHUUECKUE PpEaKLHM, JIeKAI[Ue B OCHOBE IPOMBIIIICHHOIO
crnocoba mnosyueHuss cepHoid Kuciotel. Ilpumenenume. Conu CEpHON KHUCIIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npuposie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KHCTIOTHBIE ~ JIOKIHM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI  €ro
IIPEOTBPALLICHUS

2.3

2.4

2.5

OOmas xapakrepuctuka 351eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHBIE CTETICHH OKUCIICHUs. A30T, paclpOoCTpaHEeHUE B IPUpPOAe, PU3NIECKUE
U XUMUYecKne cBoiicTBa. KpyroBopot a3ora B nmpupoie. AMMHAK, €ero (U3HUECKUE U
XMMHYECKHE CBOWMCTBA, MOydeHue U mpuMeHeHne. Comu aMMOHHS, UX (PU3NIECKHEe U
XUMHUYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakuys Ha HMOHBI aMMOHUS.
A30THas KUCOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XUMHUYEecKoe 3arps3HEHue
OKpY’Karolled cpelbl COCIMHEHHSMHM a30Ta (KUCIOTHBIE [OXAM, 3arps3HEHue
BO3/yXa, I0YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGU3MUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) n dochopnas kucinora, Gunyeckrue U XUMHUUECKUE
cBoiicTBa, mnonyyeHue. Mcnonb3oBanue (ocdaroB B KayecTBe MHUHEPAIbHBIX
ynoopeHuit

OO6mas xapakTtepuctuka 31eMeHToB IV A-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YTIJepoja, alJIOTPONHbIE MOJIU(PUKAIIH,
pacrpocTpaHeHHe B INpHpoJe, (U3NYECKHe M XMMUYECKHE CBOMCTBA. AncopOuus.
Kpyrosoport yriepona B nmpupoae. OKCHIbI yriepoaa, UX GU3NUecKue 1 XuMHUUECKUe
CBOWCTBa, [EHCTBHE Ha JKUBBIE OpPraHWU3MBI, TMOJNyYeHHE U TPUMEHEHHE.
DKOJIOTHYECKUE TMpoOJieMbl, CBsi3aHHbIe C okcuaoM yriaepona(lV); rumotesa
100aTBHOTO MOTEIJICHUST KJIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KuciaoTa u eé
comu, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TONY4YeHHE W TIPUMEHEHHE.
KavecTBenHast peakuuss Ha KapOOHaT-HOHBIL. Mcmoib3oBaHue KapOOHATOB B OBITY,
MeIMIHE, TPOMBIIIIEHHOCTH U CEIIbCKOM X03SHCTBE

2.6

[lepBoHavanbHBIE TOHATHS OO0 OPTraHWMYECKUX BEIIECTBAX KaK O COSAMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ATaHOJ, TJUMIEPUH, YKCYCHasl KHUCIIOTa).
Hx cocraB n xumudeckoe crpoerue. [[oHsATHE 0 OMOIOTMYECKH BaKHBIX BEIIECTBAX:
KUpax, OerKax, yraeBo/Iax — U UX POJIH B KM3HU 4YelloBeka. MaTepuaabHOE eMHCTBO




OpTraHU4YCCKUX U HCOPTraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MOJYYCHHE U IPUMEHEHUE.
Coenunaenus kpeMmHus B mpupoje. Oomue npencrasieHus o0 okcuae kpemuusi(1V) u
KpeMHUEeBOW kucinore. CHIMKAThl, WX HWCHOJIb30BaHHWE B OBITY, MEIUIIMHE,
IIPOMBILIUICHHOCTH. BaKHeHIIMe CTPOUTEIBHBIE MaTepHalIbl: KEpamMHKa, CTEKIIO,
neMeHT, ©OeroH, xkeme300eroH. [IpobGnembl  Ge30mMacHOr0  MCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

2.8

XUMHUECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pEaKIMHd Ha XJIOPUI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHWS; OMNBITHI, OTpaKalolme (QHU3HUECKUEe |
XMMHUYECKHE CBOMCTBA TaJOTCHOB W MX COCIUHEHHH (BO3MOXKHO HCIIOJIB30BaHHE
BHUJICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJICHHE C o0pa3lamMu Cepbl M €€ COCAMHEHUSMHU (BO3MOXKHO HCIOJIh30BAHUE
BUJICOMATEPHAJIOB); HAOJIOJACHUE Tpolecca OOYIIIMBaHUS caxapa IOJ JCHCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHCIOTHI, HM3Y4YCHHE  XHMHUYECKHX  CBOMCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MPOBEJACHNUE KAaUYECTBEHHOW peakiuy Ha cyiab(ar-
WOH W HaONIOJCHWE TpHU3HAKa €€ MPOTEKaHHs;, O3HAKOMIIEHHE C (U3UISCKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEPHAIIOB), OOpa3laMu a30THBIX W (HOCHOPHBIX YIAOOPEHHUI; MOIydeHUE,
coOMpaHue, paclo3HaBaHWE W M3yYCHHE CBOWCTB aMMHaKa; IPOBEIACHUE
Ka4eCTBEHHBIX PEAKIMK HAa MOH aMMOHUS B (ocdaT-uOH U M3yYCHUE MPU3HAKOB HX
NPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THOW KHCIOTBI C MEIbIO
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); U3yUYCHHE MoJIeIei
KPUCTAUNTMYECKUX PEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  afCcOpOIMUA  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM  YIVIEM |
YCTPOMCTBOM TPOTHBOTA3a; IOJIyYeHHE, COOMpaHHe, PacClO3HABAHWE W H3yUCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWii Ha KapOOHAT- U
CHIINKAT-HOHBI ¥ H3y4YCHNE TIPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHUE C MTPOAYKITUEH
CHJIMKATHOW TIPOMBIIIJICHHOCTH; PEIICHUE 3KCIIePUMEHTAIBHBIX 3a/ad [0 TeMe
«BaxHeime HeMeTauTbl U UX COCMHCHUS

3.1

3.2

3.3

Mertamisl 1 BX COCIMHCHUA

OO0mass XapakTepUCTUKA XHMHUYECKHUX JJIEMEHTOB — METAlJIOB Ha OCHOBAaHUU HX
nonoxkeHus B [lepuoanueckon cucreme xumudyeckux anemeHTos .M. Menneneesa u
cTtpoeHust atoMoB. CTpoeHue MeTauioB. Merayuinueckasi CBA3b UM MeETaJUTMYecKast
KpUCTAJUTHYECKasl PeméTka. DIEKTPOXUMUYECKHUM s/l HAMIPSKEHUN METaJIOB

dusnueckue M XUMHUYECKHE CcBoiicTBa MeramioB. OOmme crnocoObl MOTy4eHUs
MeTauioB. IIoHsATHE O KOPPO3UM METaJIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
Koppo3uu. CruiaBsl (CTajib, YyT'yH, JIOPATIOMUHHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY
Y TIPOMBILIIEHHOCTH

]_[ICJ'IOHHLIC MCTAJJIbI: ITOJIOXKCHHEC B HCpHO[{H‘lCCKOﬁ CUCTEME XUMHNUYCCKHX
9JICMCHTOB I[I/I MGHILCJ'ICCB&; CTPOCHUC HX AaTOMOB; HAXOKACHHUC B IIPUPOIC.
dusnueckue U XUMHYECKHE CBOMCTBa (Ha MNpuUMEpE HaATpUusA U KaHI/Iﬂ). OKCI/IIIBI u
TUAPOKCUABI HATPUA U KaJIUA. HpI/IMCHCHI/IC IIEJI0YHBIX METAIIOB U UX COCOUHEHUI




3.4

3.5

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUKd M KaJbLUi: NOJIO)KEHHE B llepmoamyeckoi
cucremMe xumuueckux siemeHToB J[.M. MenaeneeBa; cTpoeHHE HUX aTOMOB;
HaxOoXxJeHue B npupoje. Pu3nveckue U XMMUYECKHE CBOMCTBA MAarHusl M KajblHsl.
BaxHeiime coequHeHUs Kanblus (OKCHI, THAPOKCUI, coiin). JKECTKOCTh BOJABI U
CrocoObI €€ ycTpaHeHUs

AmoMuHuii: nonoxenue B Ilepuognueckoil cucreme xumuueckux snemeHtoB J[.U.
MenaeneeBa; CTpoOeHUE aToMa; HaxOXAeHUE B mpupoae. Pu3nyeckue U XUMHUIECKUE
CBOMCTBA aTtOMUHUSA. AMBOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA aTFOMUHHS

3.6

Kenezo: nosoxenue B llepuommueckoil cucreme xXUMHUYeCKHX 3nemeHToB JI..
MeHneneeBa; CTpOCHHE aTOMa; HaXOXKJIeHUE B Tpupoje. PU3NYECKUE U XUMUICCKUE
cBoMcTBa xene3a. Oxeupl, rugpokcuasl u conu xenesa(ll) u xenesza(lll), ux cocras,
CBOIICTBa U MOJIy4YeHHE

3.7

XVUMUYECKUN IKCIIEPUMEHT: O3HAKOMIICHHE C 00pasllaMd METAJJIOB M CILJIABOB, UX
(U3HYECKUMU CBOHCTBAMH; M3YYCHHUE PE3YJIbTATOB KOPPO3UU METAJLIOB (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHSI OKCHIA KaTbITHS
U HaTpus C BOJOW (BO3MOMKHO HCIIOJIb30BaHUE BUACOMATEPHAJIOB); HMCCIIEOBAHUE
CBOWCTB JKECTKOW BOJBI, MpOIECCa TOPEHUs JKeye3a B KUCIOopojae (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX PEaKIIUi
Ha MOHBI (MarHus, Kaublus, adroMuHus, 1uHka, xenesa(ll) u sxemeza(lll), meau(ll);
HaOJIFOICHUE U ONKMCAHKE MPOILIECCOB OKPAIIUBAHMS TUIAMCHH HOHAMH HATPHUS, KaJTUs
U Kamblusg (BO3MOXKHO — HCIIOJIb30BAHHE  BHJICOMATEPUANIOB);  HCCIICIOBAHUE
aM(pOTEepHBIX CBOWCTB THJPOKCHJA ATIOMHHHS W THAPOKCHIA IWHKA;, pPEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeHIIie MeTalTbl U UX COSTMHCHUSDY

XuMus u OKpYyXKaromasa cpeaa

4.1

HoBsie maTepuansl u TexHonorud. BenjectBa 1 Marepualibl B MOBCEAHEBHOM KU3HU
YyeJoBeKa. XUMUS U 3J0pOBbe. be30omacHoe UCIoIb30BaHNE BEUIECTB U XUMUYECKUX
peaxiuii B ObITy. [lepBast momMoIis Ipyu XUMHUECKUX 0XKOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW TPaMOTHOCTH. XHMMHUECKOE 3arpsi3HEHHE OKpY’Karolen
cpeapl I1/IK. Ponbp xumuu B pemieHuu HKosornyeckux mnpobiem. [Ipupoansie
UCTOYHUKU YIJIEBOJOPOIOB (Yrojib, MNPUPOAHBIA Ta3, He(Th), MNPOAYKTHl HUX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

4.3

XVUMUYECKUN HKCIEPUMEHT: M3y4YeHHe OO0pa3loB MaTepuaioB (CTEKJIO, CILIaBbl
METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepseMOro
TpedoBaHMS

1

11

1.2

1.3

2.1

IIpoBepsiemble TPeOGOBaHNS K MPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0
o0uero oopazoBanus Ha ocHoe ®I'OC

IIpencrasnenue:

O II03HABAEMOCTH  SIBJICHMM HOpPUPOJBI, IOHMMaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMMHYECKOH HAayKd Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIed KyJIbTypsl M  HPAaKTHYECKOM
JIESITEIIBHOCTH YEJIOBEKA B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MECTa XMMHUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

0 HAy4YHBIX METOJax IIO3HAHUS, B TOM YHUCJIE JKCIEPUMEHTAIBHBIX U
TEOPETUYECKMX METO/aX HCCIEAOBAHUS BEIIECTB U U3YUYCHUS XUMHYECKHX
peaKIvii; yMEHHE UCTIOIB30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUSI aTOMOB
U MOJIEKYJI

0 chepax mnpodecCHOHATLHON IESITEIBbHOCTH, CBA3aHHBIX C XHUMHEH WU
COBPEMCHHBIMH  TEXHOJOTHSIMHU, OCHOBAaHHBIMH  Ha  JIOCTHIKCHHSX
XHUMHUYECKON HAYKH, YTO MO3BOJUT OOYYAIOIIUMCS PAaCCMATPHBATH XUMHUIO
Kak cdepy cBoed Oyaymiel mpodecCHOHATbHON ACITEILHOCTH U CHENATh
OCO3HAHHBIN BHIOOP XMMHHU KaK MPOGUILHOTO MpeaMeTa Ipu Hepexoe Ha
YPOBEHb CpeaHero o0miero 00pa3oBaHuUs

Bnagenue cuctemMo XMMHMYECKUX 3HAHUN M YMCHHUC IIPUMCHATH CUCTCMY
XHUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

BOKHEUIIINE XUMUYECKHUE TIOHITHS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJIHAS
CMECh, OTHOCUTEJIbHBIE ATOMHAasi M MOJIEKYJSpHAs MAacchl, KOJIMYECTBO
BEIIeCTBa, MOJb, MOJSpHAas Macca, MOJSPHBIAH O0BEM, OKCHJ, KUCIOTa,
OCHOBaHHUE, CONb (CpelHsisA), XUMUYECKasl peaklvs, PeaKkIuu COeIUHEHUS,
peaKIMK Pa3joKEeHUsI, PEAKIIMU 3aMEIIeHUs, PEeaKIMi OOMEHa, TEeIIOBOM
b dexT peakiuu, 7K30- U IHIOTEPMUUYECKHE PEAKIIUU, PACTBOP, MAacCOBas
JIOJISl XUMUYECKOTO AJIEMEHTA B COEAMHEHNH, MAacCOBAasl J10JIs U MPOLICHTHAsS
KOHIIEHTpalKsl BEUIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIIOMN
aToMa, aToMHas opOuTadb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKUCIIEHUs, XMUMHYECKasi CBA3b, SJIEKTPOOTPULIATEIBHOCTh, MOJSpHAs WU
HEMOJISIpHAsT KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, METAJUIMYECKasi CBS3b,
KpUCTAJNIMYeCKass ~ pemérka  (aToMHasi, HWOHHAs,  MeTaJUIn4yecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, DJIEKTPOJHUT W HEDJICKTPOJIHT,
ANEKTPOJUTHYECKAss ~ JUCCOIMAIIUS,  pPEaKIMd  HOHHOTO  OOMEHa,
OKHCJIMTEIbHO-BOCCTAHOBUTEILHbBIE peakimu, OKUCITUTEh u
BOCCTAHOBUTEIb, OKUCIICHHE W BOCCTAHOBIICHUE, BJIEKTPOJIU3, XUMHUUYECKOE
paBHOBecHe, 0OpaTUMbIe U HEOOpaTHMbIE PEAKIIUH, CKOPOCTh XUMUYECKOU




peaxuuu, katanuzarop, IIIK, koppo3us Meranios, crijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XHMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoauueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

TEOPUH XHAMUH: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpHst
ANEKTPOJIUTHUECKON JUCCOIHAITIHI

Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

yYMEHHUE MPaBUJIBHO HCIOJIb30BaTh M3Y4YECHHBIE BEIIECTBA U MaTepHaibl (B
TOM YHUCIIE MUHEpAIbHBIE YAOOpPEHHs, METAJUIbl W CIUIABBI, MPOTYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOJOB (YIJIs, IPUPOIHOIO
raza, HepTu) B OBITY, CEIBCKOM XO3SCTBE, HA TIPOU3BOJCTBE M IIOHUMAHNE
3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB JJISi OpraHM3Ma YEJIOBEKAa; YMEHHUE
IIPOTHO3UPOBATH BIIMSAHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

3.3

3.4

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUS CO 3HAHUSIMU JAPYTUX Y4eOHBIX
IIPEAMETOB

HaJIMYME OMNbITa pabOThl C Pa3IMYHBIMU HMCTOYHMKAMHM HH(OpPMAIMU IO
XUMUM  (HayyHas W Hay4yHO-NIOMYJIsIpHas  JIUTEparypa,  CJIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OIEHHMBaTh MH(OpPMAIMIO O BeIIeCTBaX, MX

MNpEBpAlICHUAX U MMPAKTUYCCKOM IPUMCEHCHUU U YMCHHUC HCIIOJIB30BATH eé
JJIA PCHICHUA y‘le6HO'HO3HaBaTCJ'ILHI>IX 3aJga4

Brnanenne ocHOBaMM MOHATHHHOTO ammapaTa M CHMBOJIMYECKOTO SI3BIKA
XUMUHU U COCTaBJICHHMS (OPMYJI HEOPraHMYECKUX BEIECTB, YpaBHEHHI
XMMUYECKUX peakiuil; ocHoBamu xumuueckoi HomeHknarypsl (IUPAC u
TPUBHAIBHOI)

YMeHne o0bsCHATH CBSI3b MOJI0KEHUS d7eMeHTa B [lepuoanueckoii cucreme
C YHCIIOBBIMH  XAapAKTEPUCTHUKAMH CTPOCHUS ATOMOB XUMHUYECKUX
AIIEMEHTOB (COoCTaB W 3apsaa  s1apa, oO0Illee YHCIO JIIEKTPOHOB),
pacIrpeneseHueM DJIEKTPOHOB IO DJHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHs

[IpencraBienne 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB  (paguyc aToMa, 3JIEKTPOOTPULIATENIBHOCTb), MPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHU 31eMeHTOB B [lepunonnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aroma

7.1

YMenue kinaccupuuupoBarh:

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKHUEC pCaKINU

YMeHue onpeaenrs:




8.1

BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUUYCCKUX 3JICMCHTOB, 3apsa HOHA

8.2 BUJI XUMHUYECKOW CBSI3U M TUI KPUCTAJUIMYECKON CTPYKTYPBI B COSAMHECHUSX
8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHne XapaKTepr30BaTh GU3NICCKUE U XUMUYCCKHE CBOWCTRA!
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOM, rpadwur, ammas, KpeMHUH,
9.1 azot, docdop, cepa, XJIOp, HATPHUM, KaIHiA, MarHUH, KaIbIHA, aTFOMUHUH,
JKEIe30)
CJIOKHBIX BEIIECTB, B TOM YHCIE WX BOIHBIX PAacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI WU THUIPOKCUABI MeTaiuioB |—IIA
9.2 rpymi, amtomunus, meau (1), uunka, sxenesa (11 u 1), oxkcunet yrinepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, (ocdopHas, yroiapHasi,
KpPEMHHEBasi KUCJIOTa ¥ UX COJIN)
MIPOTHO3MPOBATh M XapaKTEPU30BaATh CBOMCTBA BEIISCTB B 3aBHCHUMOCTH OT
9.3 WX COCTaBa W CTPOCHHsSI, NMPUMCHCHHE BEIIECTB B 3aBHCHMOCTH OT HX
' CBOWMCTB, BO3MOXXHOCTh IPOTCKAHHSI XUMHUYCCKUX IPEBPAIICHUN B
Pa3IMYHBIX yCIOBHIX
10 YMeHHEe COCTaBISATh MOJICKYJISIPHBIC U HOHHBIC YPAaBHEHUS PEaKIUii, B TOM
qHCIe:
10.1 peakIii HOHHOTO OOMEHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWMCTBA HM3YYCHHBIX KJIacCOB (TPYIII)
' HEOPraHMYECKUX BEIIECTB
104 MOJITBEPIKIAOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTy HUMH
11 VMeHue BEIYHUCIATH (TIPOBOAUTH PACUEThI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
' JIOJTE0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHHSM XMMHUYECKUX PEAKIMA W HAXOTUTh KOJMYECTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKITUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMU HAyYHOTO II03HaHWs (HAOJIOJCHUEe, H3MEpEHHE,
121 SKCIIEPUMEHT, MOJICIIMPOBAHNE) IMPH W3YYCHHH BEIIECTB M XHUMHYCCKHUX
' SBIIEHUH; yMeHHE Cc(hHOpMyIHpOBaTH MPOOIEMY M MPEATIONKUTh MYyTH €&
pelieHus
122 0e301acHOi paboThl ¢ XUMHUYECKUMHU BEIIECTBAMHU, XUMHUUECKON MOCYAON U
' 71abopaTOpHBIM 000PYI0BAaHUEM
123 mpaBuJiaMd O€30MacCHOTO OOpaIeHHs] C BEIECTBAMH, HCIIOJNb3yeMbIMH B

IMOBCEOHEBHO JKU3HH, IIpaBUJIaMH TIOBCACHUA B LCIIAX C6epe)KCHI/I$[




30pOBbSl M OKpYXarolule NpUpPONHOM Cpelpl; INOHMMAaHHE Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CII0cOO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

13

131

13.2

Hamune MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYIICCTBIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4yeHHE U ONUCaHHe (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHUE C
GU3NYEeCKUMU M XMMHUYECKMMHU SIBJIECHUSMH; OINbITHI, WUJUIIOCTPUPYIOLIME
IIPU3HAKYU IPOTEKaHUS XUMUYECKUX PEAKIUI

U3YyYeHHE CIIOCOO0B pa3zesieHus: cMeceit

13.3

[OJIy4E€HUE KUCIOPOJa M M3YyYCHHME €ro CBOMCTB; IOJIYyYCHHME BOAOpOIa U
U3Y4YCHHUE €r0 CBOMCTB; IIOJIYYECHHE YIVIEKMCIIOTO ra3a M H3Y4ECHHE €ro
CBOMCTB; II0Jy4YE€HUE aMMHAKa U U3Y4YECHHUE €T0 CBOMCTB

13.4

135

NPUTOTOBIICHHME  PAaCTBOPOB €  ONpPENCIEHHOM  MacCOBOM  JioJiei
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpeibl B pACTBOPAX KUCIIOT U IIEI0YCH

13.6

HCCIICIOBAaHNE U OIMCAaHUE CBOMCTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; M3YUCHHUC B3aMMOJCHCTBUS KHCJIOT C METaljiaMHu, OKCHUJIaMHu
MCTAJIJIOB, PACTBOPUMBIMH MW HCPACTBOPUMBIMH OCHOBAHUSAMMH, COJISIMU;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OAHOI'O MCTaljla
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOJMCTB
THAPOKCHUI0B aJIFOMUHUS U IIHHKA

13.7

PCIICHUC OJKCICPHUMCHTAJIBHBIX 3ada4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((3JI€KTpOHI/ITI/I‘{CCKa$I JAUCCOLIMAIIUA,
«Baxnelnyie HeMETaUIbl U UX COCOUHCHUA, «Baxkneime MeTaiabl U UX
COCOAUHCHU S

13.8

XUMHYECKHE DKCTIEPUMEHTHI, HWUTIOCTPUPYIONINE NPU3HAKA TPOTEKAHUS
peakmuii HOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMU Ha MPHCYTCTBYIOIINE B
BOJIHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMUJ-, HOAUN-, CyIbdat-, Gpocdat-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUAPOKCHI-HMOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, KaJubllus, adloMUHUs, xene3za (2+) u »xeneza (3+), meau (2+),
IIHKA

14

VYMmeHnue:

141

14.2

OpPEICTaBIATh  pe3yldbTaThl  JKCIepUMEeHTa B (GopMe  BBIBOJOB,
JI0Ka3aTeNnbCcTB, TIpadukoB M TaOIMI M  BBIABIATH AMIUPUUYECKUE
3aKOHOMEPHOCTHU

YCTaHABJIMBATL CBA3U MCKAY PCAIbHO Ha6J'IIOI[aeMLIMI/I XUMHUYCCKHUMU
ABJICHUAMHU MW HpoHecCaMH, MNPOUCXOIANIUMHU B MAKpPO- U MHKPOMHPE,
0OBSCHITh IMPpUYUHBI MHOT 006pa31/151 BCIICCTB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

1.2

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMBI U MOJICKYIJIbI. Xumudeckue 3jeMeHThl. CHMBOJIBI XMMHYSCKHX 3JIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

Xumnueckasi (popmyna. BajleHTHOCTP aTOMOB XMMHUYECKHX 3JeMEHTOB. CTeneHb
OKHUCIICHUS

14

1.5

1.6

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTENBLHAsA aTOMHAsI  Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad Macca. MaccoBas m0JIsI XMMHUYECKOT'O JJICMEHTA B
COCAUMHCHUU

KomnyectBo BemectBa. Moab. MonsipHas wmacca. MonspHblli 00bEM  Ta30B.
B3auMocCBA3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHHUIL BEILIECTBA
du3nuecKue U XUMUYECKUE SIBJICHUSI. XUMHUUECKas peakuusi U e€ MpU3HaKu. 3aKOH
COXpaHEHHUs MACChl BEIECTB. XUMUUYECKUE YPAaBHEHUS

2.1

2.2

[Iepnognueckuii 3akoH u llepuoguyeckas cucremMa XUMHUYECKUX diaeMeHTOB J[.H.
MenneneeBa. CTpoeHue aTOMOB

Hepnozmqecm/lﬁ 3aKOH. HepnonnquKaﬂ CUCTEMAa XHUMHUYCCKHUX OJICMCHTOB I[I/I
Menpaeneena. HepI/IOI[BI U TPYIIIIBI. duznyeckuii CMBICI MMOPAAKOBOI'O HOMCEpA,
HOMCPOB II€pUOJa U TPYHIIIbI 3JICMCHTA

Crpoenue aromoB. CocTtaB aTOMHBIX saep. M3otombl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX  000M04YeKk  aToMOB  mepBbIX 20  XUMHUYECKHUX  DJIEMEHTOB
ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XHUMHYECKHX JJIEMEHTOB IMEPBBIX TPEX
MEepUoJIOB, Kaius, Kaimblus (paadyca aTOMOB, DJIEKTPOOTPHIIATEIILHOCTH,
METATMYECKUX U HEMETAITTMYECKHX CBOMCTB) M MX COEIWHEHUN B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEHTOB B lleproanueckoil cucteMe u CTpOEHUEM UX aTOMOB

3.1

3.2

Crtpoenue BemecTna

XyUMHu4YecKas CBA3b. KoBanentHas (HOHHpHaH u HeHOJ'ISIpHaSI) CBA3b.
SJICKTpOOTpI/II_IaTCHBHOCTL XUMHYECKHUX 2JIeMEHTOB. MoHHas cBA3b. MeTamnnueckas
CBA3b

Tunsl KpUCTANIMYECKUX PEMIETOK (aTOMHAs, HOHHAs!, METaJUIMYeCcKas), 3aBUCHUMOCTb
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKN U BUJIa XUMUYECKOM CBSA3HU

4.1

Baxnelime mnpencTaBuTEeNM HEOPraHMYECKUX BemecTB. Hemeramnel u ux
coenuHeHus. MeTaibl 1 UX COETUHEHUSA

Knaccudukanums ©  HOMEHKIATypa HEOPraHMYECKMX COCIUHEHUH: OKCHJIOB
(coneoOpasyrolmue: OCHOBHbBIE, KUCIOTHBIE, aM(OTEpHBIE) U HECOJIE0Opa3yIOLINE;
OCHOBAHMH (IENOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIEpKAIIE
1 OECKHUCIIOPOIHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpeIHUX U KUCIIBIX)




du3znyeckue U XMMHYSCKHE CBOMCTBA MMPOCTBIX BCIICCTB-HCMETAJIJIOB: BOAOpPOAA,

42 XJIOpa, KHCIIOPO/a, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
du3nyecKknue U XMMUYECKHE CBOMCTBA IIPOCTBIX BEILECTB-METAJUIOB: JINTUS, HATPUS,
43  kanus, MarHusg M KaJblus, alIOMUHMS, JKele3a. OJIEKTPOXUMHUYECKUH psil
HaIPSHKEHUN METaJIOB
44 Ousnyeckue M XUMHUYECKHE CBOWMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJIOB:
' XJIOPOBOAOPOJA, CEPOBOLOPOJIA, AMMHAKA
duznyeckue 1 XUMHYECKUE CBOICTBa OkcH10B HemeTaiwios: cephl (1V, V1), asora(ll,
45 IV, V), docdhopa(lll, V), yrnepoxa(ll, 1V), kpemuus(lV). Ilonydenue okcumon
HEMETAJIJIOB
46 Xumnueckue cBoiictBa okcuyoB: MetawioB |A—IIA rpynn, munka, menu(ll) u
xenesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB
XUMHUECKUE CBOWCTBA OCHOBaHMM M aM(OTEpHBIX THIPOKCHIOB (Ha mpumepe
4.7  TUIPOKCUAOB allOMUHMS, )kejie3a, uHKa). [lomydeHne ocHoBaHuil M aM(pOTEpHBIX
THUAPOKCUIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOM, CEpPOBOJOPOIHOM,
48 CEpHUCTOM, cepHO#l, a30THOH, (ochopHOil, KpemHHEBOW, YyroiabHOH. Ocobbie
' XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOW CEPHOM M a30THOM kucnoT. [lomyuenue
KHCJIOT
4.9  OOmue XMMUYECKUE CBOMCTBA cpeqHuX cosied. [lomyuenue coneit
4.10 [Tonydyenue, coOupaHue, paclio3HaBaHME BOJOPOJA, KUCIOPOAA, AaMMHAKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [Tonyyenue amMuaka, CepHON M a30THOW KHUCIOT B HpoMbIIeHHOCTH. OOmue
' CHOCOOBI MOJTYYEHHS METAJUIOB
412  T'eHeTnyeckas CBS3b MEXIy KIIaCCAMH HEOPTAaHWMYECKHX COEAMHEHHI
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XuMUYecKUX peaklMid MO pa3iMyHbIM IpHU3HAKaM: MO0 YHCIY U
5.1 = cocTaBy y4acTBYIOUIMX B pEaKIMU BELIECTB, [0 TEIJIOBOMY 3(PPEKTY, M0 U3MEHEHUIO
CTETNIEHEW OKUCIICHHSI XUMUYECKHUX YJIEMEHTOB
59 TemoBoil 3PPexT XMMHUECKON pEeaKINH, TEPMOXUMHUYECKUE YpaBHEHUs. DK30- U
' SHI0TEPMUYECKUE peaKIMU. TepMOXUMHUYECKNE YPaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakiMU. OKHUCINTENM U BOCCTAaHOBUTEIU.
5.3  Ilpouecchs OKHCJIEHUS u BOCCTAHOBJICHUS. ONEKTPOHHBIN OanaHc
OKHUCJIUTEITbHOBOCCTAHOBUTEILHON PEAKIIUN
54 Teopust 3nEKTPONUTHYECKONW aucconuanuu. KaTHOHBI, aHUOHBL. OJIEKTPOJMUTHI U
' HERJIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCOLUAIN
55 Peakuuu nonHoro oOMeHa. Y cioBus MpOTEKaHUs peakluii HOHHOTO0 0OMEeHa, MOJIHbIe
' U COKpalI€HHbIE HOHHBIE YPAaBHEHHUS PeaKIuil
6 XUMHS U OKpY>Karollas cpesia
6.1 BemectBa W wMarepmansl B IIOBCEIHEBHOW JKM3HU 4eJOBeKa. beszomacHoe




UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B naboparopun u ObiTy. IlepBas
IIOMOILb ITPY XMMUYECKUX 0KOTaX U OTPABICHUAX

XUMHYECKOE 3arps3HeHHE OKpY’Karolled cpenbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHHE
MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI ero mnpenoTBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpamuss BemectB  (ITAK). Ponp xumum B penieHuu
IKOJIOTHUYECKUX MPpobeM. Y CHuileHne TapHUKOBOTO ¢ (deKTa, pa3pylieHne 030HOBOTO
IOt
[Tpumenenue cepsl, azota, dpocdopa, yriepoaa, KpEMHHUS U UX COCTUHECHUH B OBITY,
MEIUIUHE, TPOMBIIUICHHOCTH U CEIbCKOM XO03sicTBe. [IprMeHeHne MeTayuioB |

6.3  cmiaBoB (CTanb, YyryH, AIOPATIOMHUHUHN, OpOH3a) B OBITY M NPOMBIIUIEHHOCTH HMX
coeauHenuil. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
KOppO3HHU

6.4 [TpupoaHbIE UCTOYHUKHU YTIICBOJAOPOIOB (yroib, MIPUPOIHBIH Ta3, He(Th), MPOTYKTHI
uX nepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHauyambHbIe TOHATUS OO0 OPraHUYECKUX BEHIECTBAX KAaK O COCIUHCHHSIX

g5 Yrepoma (MeraH, 3TaH, 3TUJICH, AllCTHJICH, STAHOJ, TJIMIEPUH, YKCYCHAsT KHCIIOTA).

' [ToHsATHE O OMOJIOTUYECKU BAXKHBIX BEIECTBAX: XHpaX, OJIKax, YrieBoJax — M UX
POJIH B )KH3HH YEJIOBEKA

7 Pacuérnr:

7.1  no ¢dopMynaM XUMUYECKUX COSAMHEHUN

7.2 = macchl (MacCOBOM) JIOJIH PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHYECKUM ypaBHEHUSIM
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