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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 00O, ¢ yuetrom (denepabHON pabodeit mporpaMMbl BOCITUTAHUSI.

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKH Y4eOHOTO Tmpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHON  JI€ATEIbHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, Pa3BUTHSI UHTEJUIEKTYaIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPalOT (POPMUPYEMBIE XUMHUEH MPEICTABICHUS O MPEBPAIICHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpoodJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOIJIeM 31paBOOXPAHEHHS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyaroIuxcsi, uX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CAaMOCTOSITENIbHOM Yy4eOHON  JedTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTAaBICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISICTCS KIIOYEBBIM 3TAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

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

JlaHHbIC HamMpaBJICHUS B OOYYCHHH XWMHUH OOCCICUYHMBAIOTCSA CICIIM(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIUMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MMOHSATHH XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalONIUX MpPEACTaBICHUNA OOIIe XuMUMU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ uszydeHuto. ColiepaHU€ CKJIAJbIBACTCS W3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0O0JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
WCIIOJB30BAaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMMa ocCHOBHOro 001Iero oOpa3oBaHud MO XUMHUH (YrIIyONEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKAs HAMPABICHHOCTh OOYyUCHUS XWMUU,
mubdepennnanus  oOydeHus,  BKIOYArOmias  OpOoQUIBHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3agadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJaM TIO3HaHMSI TMPU M3YyYEHUH BEHIECTB U XUMHUYECKUX PEaKIUM,
(GbOopMHpPOBaHUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPaXkaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM >KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIETO MUPA, OCBOEHUE S3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATBHOW ©  €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NPU H3YYECHHH



XUMHH, TPUMEHATh WX MPU pEHIeHHH NpoOsieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolUMXCsl HHTEpeca K HU3YYCHHIO XUMHUH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHHME LIEHHOCTH XUMUYECKHX 3HAHUN B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPHUATHE IEHUCTBUM, NPHUHOCIIIMX BpEN
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.
Ha yrny6nénnoe uzydenue yueOHOro npeamera « XuMus» oTBoauTcs 136 4acoB B
8 knacce (4 gaca B Heaemo) 1 102 gaca B 9 kiacce (3 gaca B Heemnio), Bcero 238
4acoB 3a J[Ba Toia 00y4EHHUS.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicTaBiieHHss 0 Hay4YHOM MO3HAaHUHM Ha
IMIIMPUYECKOM YPOBHE: HAOIIOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOECIMPOBAHNE,
BbIuMcieHue. [IpencraBieHns 0 HAyYHOM IO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPAIBI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemiectBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENIbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi J0JiE XUMHUYECKOTO JIEMEHTA B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cmecH BelecTB. MosbHas J0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Pu3NYEeCKUEe U XMMHUUYECKHUE SBICHUS. XMMHUECKas PEaKIus U €€ MPU3HAKH.
VYcnoBus IpOTEKaHUsI XUMHUYECKUX PeaKkUUid. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHb u gesrensHocTh M.B. JlomoHOCOBa.



XHUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAMHEHUS, Pa3I0KEHNUs,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtayyioB. HaOmromenne Qusmueckux (IJIaBI€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | Mmonbs. HaOmiogeHue W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Coco0OB  pa3ieneHuss cmeced (C  MOMOILIBI0 MarHuTa, (PUIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxkaenue kuciopona B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B JabopaTopuu U MpoMbIuieHHOCTH. [ToHsTHe 0
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U JHJO0TepMUUYECKUEe peakuuu. TommmBo. Mcnonp30BaHue yriisi U ME€TaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3zayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »nemeHT W mpocTtoe BemecTBo. HaxoxkaeHnue Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOILJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
@daxTopbl, BIUAIONIME HAa PAaCTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BEILIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapoHas HOMEHKJIaTypa OKCHIOB. TpuBHaNbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIUX KUCIOTaX.
Kucnotel. Kiaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTAaMU U COJISIMM) M CHOCOOBI mofyuyeHus. HepacTBopuMmble OCHOBaHHSI, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

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

['eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHU.

DKCIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OIIPEIIEIICHUE COAEPKaHUI KUCIOPOAa B BO3LYXE;

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

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U MPEKPAIICHUS TOPECHHUS;



O3HAKOMJICHHUE C 00pa3IiaMu OKCHUJIOB U OTMCAHKE UX CBOMCTB;

MOJIy4YeHHe, COOMpaHHWE, pacliO3HAaBaHME W M3YYEHHUE CBOWCTB BOJIOPOJ]A
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

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

ONPEAEICHUE PACTBOPOB KUCIIOT U MIEJIOYEN C MIOMOIIBIO HHIUKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

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

MOJyY€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO MeETalia
JIPYyTUM W3 PacTBOpa COJIH;

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

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUIN.

Iepuoanyecknit 3akoH u Ilepuoamuyeckasi cucremMa XUMHYECKHUX
jemenToB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TajJoreHaxX, MHEPTHBIX (OJaropoJgHbIX) razax. ODJIEMEHTHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHUJIBI U TUIPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux odnemeHroB [, WM. MeHnneneesa.
Kopotkonepuognas u jgiauHHONepuoaHas Qopmbl Tabnuiel «llepuoanueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHnEe KHUCIOTHO-OCHOBHBIX CBOMCTB COECAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTHs Haykd W mnpaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKOW CBS3U: KOBAJICHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTypHbIE (opMyibl BemiecTB. KaTHoHbl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCNEPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

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

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKluil (TrOpeHue, peakuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHble CBA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATUMN, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sBIEHUS NPUPONbI, (PHUINUYECKUE SBJICHHS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



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

buonorus: 6uocdepa, oTocHUHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

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

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTENbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKUCIEHUS W BaJEHTHOCTh. llpencraBienue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

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

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBs3b, CUJIbI BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAHUSI ~ XUMHUYECKUX  PEaKIUil.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTopa, M0 arperaTHOMY COCTOSIHUIO pearupyromnx BeIIeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEpMOXUMHYECKUM YPAaBHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEAaKLUHUH. DHEPrus aKTUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBus cMmenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBieHUE YPaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [loHaTre 0 ruaparax U KpUCTALIOTUAPATAX. DJIEKTPOIUTHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokaszarenb. HMHAMKATOpPBI. DJEKTPOJUTHYECKAS AUCCOLHAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHMIl M COJEHl B CBETE€ NPEACTABICHUA OO0 3JIEKTPOIUTHYECKOU
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHWYECKUX BEUIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEOBAHNUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLUUALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

IIPOBEJICHUE ONBITOB, WIIOCTPUPYIOIIUX IPU3HAKA NPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHIIOpawxka u (perondTanenHa) mis
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHUYECKUX BEIMIECTB C ITOMOIIBI0 KAaYECTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mrast xapaktepuctuka HemeTauioB. (OCOOEHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
NpUMeEHEHne. JlelicTBHE XJjopa M XJIOPOBOJOPOAAa HAa OPraHW3M YEJIOBEKa.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3NYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpPOaA U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENIbHBIE CBOWMCTBA). OKCHIBI
cepbl KaK MPEICTaBUTENId KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKHE PEaKIINH, JISKAIINEe B OCHOBE MPOMBIIIIEHHOTO CIOCc00a MOTyYeHuUs
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B NPUPOAE. XHMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeasbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
IPEIOTBPALCHHUS.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHHe B MpUpPOJE, (PU3UUYECKHE M XUMUYECKHE CBOWMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MOPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azorta (I, I, I, 1V, V).
A3otucTas Kuciaota. A30THasi KUCIIOTa, €€ MoJdy4YeHue, ((U3nYecKue U XUuMHUYECKUE
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B TIPOMBIIIUIEHHOCTH. HuTpaTsl 1 HUTpuTHL. KauecTBEHHbIE peakiuyd Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSMHM a30Ta (KUCJIOTHBIE MOXAHW, 3arpsa3HCHHE BO31yXa, IIOYBBI M
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckue U XMMUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJlJIaMU,
KHUCTIOPOJIOM, TaJIOTeHaMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl dochopa (I, V), dochopnas kuciora, Gu3MYeCKUe U XUMUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (11, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3auMoIeHiCTBHE C MeTa/llaMi, HEMETallaM{, KOHIICHTPHUPOBAaHHBIMU a30THON H
cepHoit kucnoramu). [lorsitue 06 ancopOuuu. KpyroBopot yriaeposa B mpupoJe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue W XMMUYECKHE CBOMCTBA, TMOJydyeHHE W TpuMeHeHue. KapOoHatsl,
rHApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIMHECHUSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
YKCYCHasi KuciioTa. [IpupoiHbie UCTOYHUKH YTJIEBOJAOPOAOB (Yrodib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe O OMOJOTUYECKU Ba)KHBIX OPTraHMYECKUX BEIIECTBaX — >KHUpax, Oeykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux U
HEOPTaHUYECKUX COCTUHCHUIM.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJOM, YIJIEpOJOM, TaJIoreHaMu), MOJyYeHUEe U MPUMEHEHUE.
Ponb kpeMuus B ipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CUJIMKATBI: (DU3NYECKUE M XMMHUYECKHUE CBOWCTBA, MOJYyYCHUE U MPUMECHEHUE B
OBITY M MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepualibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJICHUE C 00pa3aMu MPUPOTHBIX XJIOPUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE PU3HAKOB UX MPOTEKAHUS,

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

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

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX PEaKIUid Ha CylbQui-, CylbpuT- U Cyibdar-
WOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

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

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHWUS,

MPOBEJICHNE KaUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



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

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

NPOBEJCHNE KAueCTBEHHBIX peakluid Ha KapOOHAaT- M CHJIMKAT-UOHBI H
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a4a4 110 TeMe «BakHeWIne HeMETAIbI U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus atroMoB. Metaiuiel A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBHUCHUMOCTh (PU3WYECKHX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
croco0oB TMoJyiyueHuss MetauioB. [loHATHE O KOPpPO3MM METAJUIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTampl: nonoxeHue B llepuognyeckon cucremMe XMMHYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHne MenoYHbIX METAIIIOB U UX
coequHeHur. buonornueckas poyib HaTpUs U KAJIUSL.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxHelue coelMHEHUs KalblMs U MarHus (OKCHA, THAPOKCHI,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopor kanbius B IpUPOE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTH CTPOEHMsI aTOMOB. SIBJIEHUE «IIpOBaja» JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THJAPOKCHIOB METAJJIOB OT 3HAYEHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XUMHUYECKHMX CBOWCTBaX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA GU3NUECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crpoeHue aroma, creneHH okucieHus. Haxoxzaenue B mpupoze.
du3nyecKkre 1 XMMAYECKHE CBOMCTBA JKelle3a, PUMEHEHUE. bruonorndeckas poJib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJIOru4ecKue mpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

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

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJECUCTBUS METALUIOB C BOJOM, C PAacTBOPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

W3YYEHHE NPOLIECCOB IIOIYYEHHS THUAPOKCUIOB JKEle3a, UX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), menu (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBanre aM(pOTEepHBIX CBOMCTB TMAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 33Ja4 Mo TeMe «BaxHenmue MeTauibl U ux
COECTUHEHUSD.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEILIECTBA U MaTepuaibl, 00JAaCTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOr'ax U OTPABJICHUSAX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 3J0pOBOM 00pa3e KU3HMU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

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

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

[Teprnonnueckuit 3akoH U llepuoanueckast cucreMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMmax.

CtpoeHue BelleCTBa B TBEPJIOM, JKHJIKOM U Ta3000pa3HOM COCTOSIHUU. Bubl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JUYHBIX YCIIOBHUSIX Ha OCHOBE TMPEACTABICHUNW XUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO1Me ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepualbl.

®dusnka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUYUHBI, CIUHUIBI U3MEpPEHUs,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, paJIMOAKTUBHOCTD, aib(a-, OeTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC yIOOpPEHUs, MHUKPOAJIEMEHThI, MAaKpPO3JIEMEHThI, THUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTHUHU, TEXHOJIOTUHU AJIEKTPOHHON MPOMBIILIEHHOCTH, HAHOTEXHOJIOTHHU.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu TOBEICHUSA U
CIIOCOOCTBYIOT ~IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpEeHne OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEIUI0, MOHHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruosa;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

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

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aUMOTIOMOIIN B IpoIiecce Y4eOHOU U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPECTABICHUS O BEIIECTBE W XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
U TIPOU3BOJUTENHHBIX CHJI OOIIECTBA B II€JIOM, POJIM M MECTAa HAYKU «XUMHS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHHIO, K MCCIIEIOBATEIbCKON



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 KU3HU, OCO3HAHHWE MOCIEJICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOIO OTHONIIEHUS K TPYJIOBOH IEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K npodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHUCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOKHOCTH CaMOpEaJu3alluy B 3TOU
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TMOCJIEACTBUN IS
OKpYXarolel cpeabl; OCO3HAaHHWE TIJI00aNbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH Cpeloi;
AKTUBHOE HEINPUATHE JCUCTBUM, TMPHUHOCAIIMX BpPEH OKPYXKAIOIIEH CpEIE;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

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

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
9HEprusi, sBJICHUE, HAy4YHbIH (PaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIeI0BaHUE, SKCIIEPUMEHT U JPYyTHE);

OBIIQJICHNE YHUBEPCATbHBIMH YYEOHBIMHU ACHCTBHUSIMH (TTO3HABATEIHHBIMH,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
3¢ (EeKTUBHOCTH OCBOCHHS COJEpXKaHUS Y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁHLIe HeﬁCTBHﬂ

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KIacCUUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCITOIb3yeMbIC B XMMHUH, TIPEOOPA30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYCCKUE PEAKIIHH.

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

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIIbCKON IeATEITHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIILHO CTAaBUTh BOIIPOCHI;, aHATU3UPOBAaTh (PAKTHI, BHISBISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIIEMBI; TIpeIaraTh OMMCATEIBHYIO HIITH OOBSICHUTEILHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEIACHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MIHTepHeTa); aHanu3upoBaTh HHPOPMAIUIO U KPUTHIECKH OLEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpOpMalluy, HEOOXOIMMOUN MJi BBINOJIHEHHUS Y4YEOHBIX 3a]ad; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN S3bIK B Kau€CTBE CPEJCTBA PaldOTHI C
XMMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMyJibl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pPE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIHpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEIIBHO BBITIOTHEHUS MPEIJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIBI; BBITOJHITH CBOIO YacTh pPadOTHI, KOOPAWHHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
o0CyXJeHn1, OOMEHE MHEHHUSIMU, «MO3TFOBOM INTypMe» U JApyrux Qopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YUCJIC:



YMEHHsI pellaTh yuyeOHble U MCCIEI0BATENbCKUE 33/JaYd: CAMOCTOSTEIHHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pE3yJlbTaToOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pE3yJabTaThl OCBOCHUS MPOTPAMMbl MO XUMHU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOTO YPOBHS, COIIACOBAHBI MEXIY
co00#, YTO TO3BOJISIET PEANM3OBBIBATH YIIyOJIEHHOE M3yY€HHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK MW B paMKax pealv3aluyd HWHIUBUAYAJIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMO/ICHCTBUE
opranuzanuu. [lo 3aBepiieHUN pean3allud MPOTPaMMBbl YIIIYOJIEHHOTO YpPOBHS
oOy4aromnifecs CMOTYT JieTajJbHee OCBOUTH MaTepuall, OBJIAJIETh PACIIMPEHHBIM
KPYTroM MOHSTUI U METOJIOB, PeIIaTh 3a/1a4 00J1ee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, YMEHHMU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILICHUS; BUJIbI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpeTalluu,
peo0pa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U peaIbHBIX KU3HECHHBIX
YCIIOBUSIX; 00ECTIeUNBAIOT BO3MOXHOCTh YCIEITHOTO OOy4YeHHsS Ha CIEAyIOIIeM
ypoBHE 00pa3oBaHUs.

K xoniy oOyuenus 6 &8 kaacce y obOydaromierocs OyayT chopMupoBaHb
CIICAYIOIE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITHUH: aTroM, MOJEKYJa,
XUMHUUYECKUW JJIEMEHT, METajlUl, HEMEeTalll, aJUIOTPOIUs, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAsi U MOJICKYJISIpHAash Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XHUMHYECKOTOo »JJieMEHTa B COCIUHCHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THAPOKCHA, XUMHUUYECKas peakius,
KJ1accuuUKaIys peakivii: peakiud COCIUHEHUS, PEaKIUU Pa3I0KeHUs, pPeaKIuu



3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ah(dEeKT peakiuu; SAPO aToOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTaIb,
pagnyc aroMa, XUMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mporeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIICHTpAlUs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN U
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OTIPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCIICHUS SJEMEHTOB B OWHAPHBIX COEIWHEHUSX, MPUHAICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUAbl XUMUYECKON
CBSI3U (KOBaJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

PACKpBIBATh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOpUH, 3aKOHa ABOTaJIpO U €r0 CJIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHHS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAaX
MCCJICIOBAHUS BEIIECTB U U3YUECHUSI XUMHUYECKUX PEaKIINM;

JIEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [leproanueckon cucreme:

ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogndeckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TjaBHas moiarpynna (A-
rpynna)» u «nobdounas noarpymnmna (b-rpynmna)y», «Manesie nepuoab» U «O0JbIINe
IIEPUOIBI»;

COOTHOCHUTH 0003HAuUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuonnueckas
cucrtemMa xumudeckux odnemeHtoB JI. M. MenageneeBay, ¢ UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
sqpa, o0I11Iee YHCIIO JIEKTPOHOB M paclpe/IeSIieHUE UX IO JICKTPOHHBIM CJIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme C
pacrpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XUMHYECKHUE JJIEMEHTHI, HEOPraHWYeCKHE BeIIeCTBa,
XUMHUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy b (DEKTy);

XapakTepu30BaTh (OMHUCHIBaTh) (UBMYECKME U XHMHYECKHE CBOMCTBA
MPOCTBIX U CIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, OOIINE XUMUYECKUE



CBOMCTBA OKCHJIOB, KMCJIOT, OCHOBAHMM M COJIEM, TEHETHYECKYIO CBS3b MEXKIY
HUMH, TOATBEPKAAsi MPUMEpPaMH MOJEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA M BOJBI B MPUPOJIHBIX IMpoIleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3JIMYHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MOYKHOE HCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHYECKOIrO 3JI€MEHTa B COECIUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJsie COCAMHEHUS, HaXOIUTh
npocTeiinyo (popMyIly BElecTBa Mo MacCOBBIM HIIM MOJIBLHBIM JOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPABHEHUSAM XUMHUYECKON PEaKIIny;

MPUMEHSITH OCHOBHBIC OIEpallUd MBICTUTEILHON JCATEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3aIUI0, KJIaCCU(UKAILINIO, BBISIBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOIIO/ICHUE,
U3MEpPEHUEe, MOJCIUPOBAHUE, AKCIEPUMEHT (pealbHbIi M MBICICHHBIN) — s
OCBOEHHSI YUEOHOTO COJEpKaHuUs;

packpbiBaTh  CYIIHOCTh MPOLECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMUS,
COCTaBIISAITh YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTAHABJIMBATh CBS3M MEXKAY peajbHO HAOMI0JaeMbIMU XUMHYECKUMHU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOISIIIMMU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia — Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BAaHUM XUMHUYECKOH TOCYIbl M OOOpyJOBaHHUS, a Takke IMpaBuiia
oOpallleHusl ¢ BEIIeCTBAMM B COOTBETCTBUU C HWHCTPYKUUSIMU BBITTOJTHEHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaOOT MO TMOJYYCHUIO W COOMPaHUIO
ra3000pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JOJEW  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAJIbHBIX 337a4 1o TeMe «OCHOBHBIE KJIAaCChl HEOPraHUYECKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBaMH, HUCIOIb3yeMbIMU



B TMIOBCETHEBHOM JKM3HU, & TAKXKE 3HAHKE TIPABUII TIOBEICHUS B IENISIX COepeKEHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOyuyaromierocs OyayT copMHUpOBaHBI
CIICMYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUW Ha YTIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HMOH, KAaTHOH, aHUOH, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas peaklus, TeIIoBoM 3((eKT peakiuu, MOib, MOJSPHBIMI
00BEM, pacTBOp;

IIEKTPOJIUTBI, HEAIEKTPOJIMTHI, dJIEKTPOJUTHYECKAS] TUCCOLMALUS, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 Ccoyieid, oOpaTUMble M HEOOpaTHUMbIE pPEaKLUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIOTponusi, amM(pOTEPHOCTH,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aMMOJEHCTBUS (BOIOpOAHAs CBS3b, CHIIbl BaH-gep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
IeKCaroHaJIbHas IUIOTHOYIIAKOBAHHAs), KOPPO3Hsl METalIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON PEaKlMM, KaTallu3, XHMHUYECKOE PaBHOBECHUE, AIIEMEHTBI XUMHUYECKON
TEPMOJMHAMUKH KaK OJJHOM U3 TEOPETUUECKUX OCHOB xumuu; 11]IK;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITHH H
MPUMEHSTH ITH MOHATHS PY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JJIsi COCTaBJIEHUS (DOPMYJ BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINN;

ONpENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COEIUHEHUN 1o (opMynaMm, BHABI XUMHYECKOH CBSI3U (KOBAJCHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEOUHEHUSX, 3apsiJ HOHA [0
XUMHUYECKON (hopmyIie, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpsiBath cMmbich Ilepuomnueckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONKCHIBATHh W XapaKTepu3oBaTh TabimuHyro ¢opmy I[lepuogmueckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATHS «A-Tpynmna» u «b-
rpynmnay, «Majible epUoib» U «OOJIbIINE MEPUOIBI»;

OOBSCHATH CBA3b TMOJOXKEHUA 73yeMmeHta B Ilepuoguyeckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOJYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIICNISITh OOIIHME 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
Y4€TOM CTPOCHHUSI UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIJEJICTBUM, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XMMHUYECKOW pEaKIuu, HampaBJCHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TeI1oBOMy 3(P¢eKTy, Mo arperaTHOMy COCTOSIHUIO PEareHTOB, MO HM3MEHEHHIO
CTEMICHEW OKMUCIICHUS XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHWYECKUX COCIUHEHUH, MOATBEPKAas 3TO OMHUCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS: DJIEKTPOJIUTHUUECKON JUCCOUALINN KUCIIOT, HIEI0Yen
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS pEaKIUil HMOHHOrO OOMEHa;
peakiui, TMOATBEPNKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpbIBaTh  CYHIHOCTh MPOLECCOB THUAPOIU3a COJIEH  IMOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MpeACKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBaTh) (UUYECKHE U XHMHYECKHE CBOMCTBA
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHuit, 00p, a3oT, ¢pocdop,
cepa, XJop, HATPUM, KaJlui, MarHuu, KaJbLUM, AJIFOMUHUH, )KEIE30, MElb, LINHK,
cepedpo) U 00pa30BaHHBIX MUMHU CIIOKHBIX BEIIECTB, B TOM YHUCJIE UX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuus (1V), asora (I, I, I, IV, V) u dochopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (11 u 11));

MOSICHSTh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS U CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kanus;



OMUCHIBATH POJIb BAXKHEHIIINX U3YYaE€MbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBBIC OPTraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIB30BaHUE JUIsl CO3/IaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynmbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHNE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMUYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KUHETUKU U
TEPMOIMHAMHUKHU;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMEHTa Mo (opMysie COETUHEHHs, MacCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSIPHYI0 KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpE, HAXOAUTh
npocTeiinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTHL PACUETHI M0 YPABHEHUSIM XUMHUYECKHX PEAKIUNA ¢ yYeTOM HEJAOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO0 BBIXOJA MPOAYKTA, 3HAUYCHHS TEIJIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmoaTh mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
WCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl M OOOpyAOBaHUS, a TakKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJIEKHCIOrO Ta3a) W PEHICHHUIO
AKCIEPUMEHTAJBHBIX 3a/ad 10 TEeMaM Kypca, MpEeICTaBISTh PE3YyJIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHOU JEATEeIbHOCTU (aHau3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU U3YUYEHUU CBOMCTB BEILIECTB U XMMUYECKHX PEAKIIUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JeHre, U3MEpEHUe,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NPUMCHAThL  MpaBuiaa  O€30MacHOrO  oOpallieHus C  BEIIeCTBaMH,
UCIOJb3YEMbIMU B TMOBCEJHEBHOW JKW3HU, NpaBUja TOBEJACHUS B LEJIX
cOepexeHus: 3J0pOBbSl M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpEX
(OmacHOCTh) BO3JCUCTBUS Ha JKMBBIE OpPraHU3Mbl OMNPEAEIECHHBIX BEUIECTB,



NOSICHATh Ha MpUMeEpax CrocoObl YMEHBIIECHUS W MPEAOTBPALLIEHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB JJIsI OpraHU3Ma YeJIOBEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTLHON
JIESITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSIMH, KAaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npo(UIBLHOrO TpeaMeTa MPH MPOJOJDKEHHUH OOYy4YEeHHS Ha YpPOBHE CpPEIHErO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
NIPOBEJICHUS YICOHBIX HCCIICIOBAHUHN B YCIOBUAX 00pa30BaTEeIbHBIX OPTaHU3AIIHA,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.
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padoThbI padoTbI pecypcbl

1 IIpeamer xumun. Poss xumuu B 1 bubnnoreka [HOK
’KU3HHU YEI0BEKA https://m.edsoo.ru/ff0d210c
[TousiTHE 00 MCTOPHHM BOZHUKHOBCHUS

2 Y pa3BUTHS XI/IMI/IE. XHUMUS B CUCTEME 1 Bubmmorexa LOK

https://m.edsoo.ru/ff0d227e
HayK

3 Tena u BemecTBa. dusnueckue u 1 bu6mmoreka [IOK
XUMHUYECKHUE CBOMCTBA BEILIECTB https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK

4 du3nyecKkne M XUMUUECKUE SIBICHHS 1

https://m.edsoo.ru/ff0d227e
[ToHsATHE O TEOPETUYECKUX METOAX

5 ITIO3HAHMS B €CTECTBEHHBIX HAYKAX. 1 bubnuoreka [IOK
VCTOYHUKHN XMMHYECKOM https://m.edsoo.ru/ff0d227e
nHpopManuu
[IpeacraBneHuss 0 HAy4HOM MO3HAHUU
Ha SMIIUPUYECKOM YPOBHE:

Ha0II0IeHNe, U3MEpPEHNUE,

6 JKCIIEPUMEHT, MOJEIIMPOBAHNE. 1 bubmuoreka [IOK
[TonsiTne o MeToax paboTHI C https://m.edsoo.ru/ff0d227e
XAMHYECKUMH BEIIECTBAMH.

O6opynoBaHKe NIKOJIBHOM
XUMHYECKOH J1abopaTopun
7 [IpakTrueckas padota Ne 1 mo teme 1 1 bu6nmoreka [JOK
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"ITpaBuiia paboTHI B TaAOOpaTOPUU U
npuéMbI 00paeHUs ¢ Ta0OPaTOPHBIM
obopynoBanueM"

https://m.edsoo.ru/ff0d23dc

MOJ'ICI(y.TIHpHOﬁ MacCChl BEIICCTB,

8 Yucrele BEIECTBA U CMECH bubmorexa [TOK
https://m.edsoo.ru/ff0d26ca
9 CrniocoOwI pa3neneHust cMecei bubmotera [IOK
https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 o teme
10 "Paznenenne cmeceit (Ha npumepe bubmorexa OK
https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOU COJIH)"
bubmuoreka [JOK
1 AATOMBI 1t MOJICKYTbI https://m.edsoo.ru/ff0d2a6c
12 XHUMHYECKHUE JICMECHTHI bubmorexa OK
https://m.edsoo.ru/ff0d2be8
13 [IpocThie U cIOXKHBIE BEIIECTBA bubmorera [TOK
https://m.edsoo.ru/ff0d2a6c
14 BemectBa MOnEKyIsIpHOTO U bubnnoreka [JOK
HEMOJIEKYJISIPHOTO CTPOCHUS https://m.edsoo.ru/ff0d2d50
15 Xumunyeckas popmyina. BaneHTHOCTD bubnuoreka [IOK
aTOMOB XMMHUYECKUX JIEMCHTOB https://m.edsoo.ru/ff0d2d50
16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB bubmmoreia LOK
https://m.edsoo.ru/ff0d2eae
17 Ompenenenne BAIGHTHOCTH aTOMOB bubnuorexa [JOK
o gopmynam OMHAPHBIX COETUHEHUN https://m.edsoo.ru/ff0d2eae
18 OTHOCHUTENBHAS aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTeNbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
19 Beruucnenus OTHOCUTENBHON bu6mmorexa [IOK

https://m.edsoo.ru/ff0d323c
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MOJISIpHOfI MacCChbl, MacCChl BEIICCTB 1
KOJIMYECTBA BCIIICCTBA

MaccoBas 1019 XUMHYECKOTO

bu6mmoreka [IOK

20
3JIEMEHTA B COCIUHCHUU https://m.edsoo.ru/ff0d350c
Brruncinenust MaccoBou noau
21 XUMHUYECKOTO AJIEMEHTA Irllo dhopmyne bubmorexa HOK
pMY. https://m.edsoo.ru/ff0d350c
COEIMHEHUS
Haxoxnenue npocreiimeil GopMyibl
22 BE eCTia 1o MZCCOBBIM oi);n\l; ’ bubmorexa HOK
B A https://m.edsoo.ru/ff0d350c
3JIEMEHTOB
Brruncnenus npocrenmei GpopMyIibl
93 ClLLECTEA TiO I;cco Popwy bubmuorexa [JOK
B TBA [10 M BBIM WJIN
B https://m.edsoo.ru/ff0d350c
MOJIBHBIM JIOJISIM 3JIEMEHTOB
bubmuorexa [JOK
24 KonunuectBo BemectBa. Monb https://m.eds0o.ru/ffod5230
B3anMocBs3b KOTUYECTBA, MAaCChI U
25 YUCIIa CTPYKTYPHBIX €IUHUA Bubmiorexa ITOK
PYKTYP A 1t https://m.edsoo.ru/ff0d5230
BellleCcTBa
26 MomnsgpHas Macca CMECH BEILIECTB Brbmiorexa IJOK
p ™ https://m.edsoo.ru/ff0d5230
97 MouibHas J0JIST XUMHUYECKOTO bu6mmoreka [IOK
3JIeMEHTa B COCJMHCHUH https://m.edsoo.ru/ff0d5230
Haxoxnenue npocreiimeit hopMyiabl
28 BELIECTBA 1O MEJ‘IBHHM on(iMp ’ Bubmiorexa LJOK
m a https://m.edsoo.ru/ff0d5230
JJIEMEHTOB
29 XuMUYeCKre SBICHUS. XUMUUYECKast bu6mmorexa [IOK
peakuus v €€ npu3HaKku https://m.edsoo.ru/ff0d37fa
30 3aK0H COXpaHEHHS MacChl BEIIECTB bubmmoreka [JOK
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https://m.edsoo.ru/ff0d3b88

ATOMHO-MOJIEKYJISIpHAst TEOPHUS.

bu6mmoreka [IOK

31 KH3HE B fieatenkHocTs M. B. https://m.edsoo.ru/ff0d40c4
JlomoHOCOBa
32 XUMUUECKHE YpaBHEHUS Eubmorexa IIOK
M https://m.edsoo.ru/ff0d3f34
33 THUIBI XUMHYECKUX PEAKIIAI br6morexa LOK
peakn https://m.edsoo.ru/ff0d3f34
Pacuérhl 110 XUMHYECKUM
YPaBHEHUSIM KOJIMYECTBA U MACCHI bubmmoreka [IOK
34
HCXOJIHBIX BEIIECTB WIIM ITPOILYKTOB https://m.edsoo.ru/ff0d5708
peakiu
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKON PEAKIIUU: KOJTUYECTBA
35 BEIECTBA, MAaCCHI IT0 U3BECTHOM bubmorexa LIOK
m ’ y https://m.edsoo.ru/ff0d5708
KOJIMYECTBY BEIIECTBA, Macce
peareHToB WU MPOAYKTOB PEeaKIIUU
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKON PEaAKIUU: KOJTUIECTBA
36 BEIECTBA, MAaCCHI IT0 U3BECTHOM bubmorexa LJOK
m ’ y https://m.edsoo.ru/ff0d5708
KOJIMYECTBY BEIIECTBA, MAcce
peareHToB WU MPOAYKTOB PEeaKIIH
37 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHUHU https://m.edsoo.ru/ff0d5708
38 KonTponbnas padora Ne 1 o reme bubmuorexa [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
39 Bosnyx — cmecs rasos. Ilonarue o bubnuoreka [IOK

ra3ax.

https://m.edsoo.ru/ff0d448e
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3akoH ABorazipo. MossipHblil 00bEM

bu6mmoreka [IOK

40
rasoB https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
41 €LIeCTBa I'a3a M0 U3BECTHOMY €ro bubmmorexa OK
B TBa rasa 1o U3BECTHOMY €r
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA, O0BEMY
42 OTHOCHUTENBHAS TUIOTHOCTH Ta30B bubsmotexa [IOK
https://m.edsoo.ru/ff0d5708
43 Berauciennss OTHOCUTEITLHOU bubmuorexa [JOK
IUIOTHOCTH Ia30B https://m.edsoo.ru/ff0d5708
Onpenenenue OTHOCUTEIIbHOM
44 MOJIEKYJISIPHOI Macchl ra3000pa3HOro bubnnoreka [JOK
BEIIIECTBA 10 U3BECTHOM https://m.edsoo.ru/ff0d5708
OTHOCHUTEIBLHON MIIOTHOCTH
Breruucienus oTHOCUTEILHOM
45 MOJIEKYJIAPHON MaccChl rasa Iio bubnnoreka [JOK
HU3BECTHOW OTHOCUTEIHHOU https://m.edsoo.ru/ff0d5708
TTIOTHOCTH
46 OOBEMHBIE OTHOIIEHUS Ta30B MPH bubnnoreka [JOK
XUMHUYECKUX PEAKIUAX https://m.edsoo.ru/ff0d5708
47 Brruncienuns 005EMOB ra3oB MO bu6nmoreka [JOK
YPaBHEHUIO XUMUYECKON pEAKIINHU https://m.edsoo.ru/ff0d5708
48 Kucnopon — aneMeHT u npocroe bubnnoreka [JOK
BEIIECTBO https://m.edsoo.ru/ff0d448e
bu6mmorexa [IOK
49 Oxcuer https://m.edsoo.ru/ff0d4614
50 CriocoOsI oTy4eHus: KHCIopoia B bubmuorexa [JOK
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH https://m.edsoo.ru/ff0d497a
51 [IpakTuueckas pad6ora Ne 3 o Teme bubnnorexka [JOK
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"IToydeHnue u coOupanue KUciIopo/a,
HU3y4YEHHUE €ro CBOMCTB"

https://m.edsoo.ru/ff0d4ae2

52 KpyroBopot kucnopoia B npupoie bubmorexa LIOK
https://m.edsoo.ru/ff0d4ae2
53 O30H — a;moTpoIHas MOIU(UKAIIHS bubmuorexa [JOK
KHCIIOpOaa https://m.edsoo.ru/ff0d448e
TennoBo# 3 PexT XuMUIecKoi
54 peaxkuuu, TepMOXUMUYECKIE bubnuoreka [IOK
YpaBHEHHUS, IK30- M IHIOTCPMHUCCKHE https://m.edsoo.ru/ff0d4790
peakumn
Tomuso. Mcnions3oBaHue yriist u Butmorexa LIOK
55 MeTaHa B KaueCTBe TOILJINBA.
https://m.edsoo.ru/ff0d4c4a
3arpsi3HeHue Bo3ayXa.
Brruncnenus no ypaBHEHUSIM
XUMHUYECKOHN peaklnu: KOJIHYeCcTBa
56 BeIlleCTBa, 00bEMA, MACChI 110 bu6mmoreka [IOK
M3BECTHOMY KOJINYECTBY BEUIECTBA, https://m.edsoo.ru/ff0d4c4a
00BEMY, Macce peareHTOB UJIu
MPOJIYKTOB PEAKIIUH
57 KonrtponsHas padota Ne 2 o Teme bubnnoreka [JOK
«Bo3ayx. Kucnopoa. Oxcumbi» https://m.edsoo.ru/ff0d6342
58 Bomopon — anemeHT u npoctoe bubmuoreka [IOK
BELIECTBO https://m.edsoo.ru/ff0d4dd0
59 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmnoreka [JOK
71a00paTOPHUH U MPOMBIIIJIEHHOCTH https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabora Ne 4 mo Teme
" bubmuorexa [JOK
60 [Tomyuenue u cobupanue BoJOpoOaa,

M3y4YEHUE ero cBOMcTB"

https://m.edsoo.ru/ff0d4f42
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Hcnonn3oBanue BOAOpPOJa B KaUCCTBC

bubmuoreka [JOK

o1 TOIUIMBA https://m.edsoo.ru/ff0d4f42
62 [Tonsitue o xucnorax u consx. Cocran bubmuorexa [JOK
KHUCJIOT U COJIEH https://m.edsoo.ru/ff0d50d2
Brruucnenus o00béMa, KoaudecTra
63 BEIIIECTBA rasa 1o U3BECTHOMY €ro bubmorexa HOK
B https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
64 Brruucnenus 00bEMOB ra3oB 110 bubnuorexa [JOK
YPaBHEHUIO XUMUYECKON peakluu https://m.edsoo.ru/ff0d5708
Beruncnenus mo ypaBHEHUSIM
XUMHYECKON peaKInu: KOJTHIECTBA
65 BellleCcTBa, 00bEMa, MacChl 110 bubmuoreka [JOK
H3BECTHOMY KOJIMUECTBY BEIIECTBA, https://m.edsoo.ru/ff0d5708
00BEMY, Macce peareHToB WIn
MIPOJYKTOB PEAKIIUU
66 ®dusnueckue cBoiicTBa Boabl. Boja B bu6nmoreka [JOK
IpuUpoze https://m.edsoo.ru/ff0d587a
67 AHaJIN3 U CUHTE3 — METO/IbI bu6mmoreka [IOK
W3YyYEHUS COCTaBa BOJbI https://m.edsoo.ru/ff0d587a
68 XUMHYECKUE CBOMCTBA BOIBI bubmorexa [TOK
https://m.edsoo.ru/ff0d587a
. bubmunorexa LIOK
69 Coctas ocHoBamHii https://m.edsoo.ru/ff0d5b40
20 PactBopsl. PacTBOpHMOCTH BEIECTB B bubnnorexka [JOK
BOJIE https://m.edsoo.ru/ff0d5b40
HacwImennbie 1 HeHACHIIICHHEIE, Bu6mrorexa IOK
71 KOHIICHTPUPOBAHHBIE U pa30aBlieHHbIE

pacTBOpHI

https://m.edsoo.ru/ff0d5b40
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CriocoObI BbIpaKeHUsI KOHIIEHTPAITIH
pacTBOPOB: MaccoBas JOJIs

bubmuorexa [JOK

72 PacTBOPEHHOTO BEIIECTBA, MOJISIPHAS https://m.edsoo.ru/ff0d5b40
KOHILIEHTpalus
[TpakTuyeckas pabora Ne 5 o Teme
"[IpuroroBnenue pacTBOPOB €
onpeaeIEHHON MacCOBOM JT0JIEH
73 pacTBOPEHHOTO bubnuorexa [JOK
BeniectBa.l [purotToBnenune pacTBOpoB https://m.edsoo.ru/ff0d5eba
C OMnpeAeIEHHON MOJISIPHOM
KOHIEHTPALHUEH paCTBOPEHHOTO
BeniecTa"
Bbruucnenus ¢ uCnosib30BaHUEM
74 MOHSATHUS «MAacCcoBasi JA0JIsl BELIECTBA B bubmmoreia LOK
https://m.edsoo.ru/ff0d5b40
pacTBope»
Brrunciienus ¢ uCcrnob30BaHUEM
75 MOHATHUS «MOJISIPHAsl KOHLIEHTpaLUs bubmmoreia LIOK
. https://m.edsoo.ru/ff0d5b40
PacTBOPEHHOTO BEIIECTBA»
Posnb pacTBOpOB B IpUpOJIE U KU3HU
76 ‘-IGJ'IOBIZ:Ka. KII))yFOBOIfOTpBg)JLI B bubmorexa OK
https://m.edsoo.ru/ff0d5b40
MpUpoJie
77 3arpsi3sHEHHE TPUPOTHBIX BOJI. bubnmoreka [JOK
OxpaHa 1 0YMCTKa OPUPOTHBIX BOJ. https://m.edsoo.ru/ff0d5b40
Boruucnenus ¢ uCnosib30BaHUEM
78 rpauKOB paCTBOPUMOCTH /TSt Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d5b40
pacy€ToB pacTBOPUMOCTH BEIIECTB
Brrunciienus ¢ uCrnob30BaHUEM BuGmorexa LIOK
79 TIOHSATHUS «MAaccoBasi JA0JIs BEILIECTBA B

pacTBOpPCH»

https://m.edsoo.ru/ff0d5b40
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BrlunciieHus ¢ UCnoJIb30BaHUEM

80 MOHSTHS «MOJISIpHAs KOHILIEHTPALIH bubmmorexa [IOK
. p HerTpatt https://m.edsoo.ru/ff0d5b40
PacTBOPEHHOTO BEIIECTBAY»
BreraucneHus ¢ uCnojb30BaHuEM
81 AUKOB PACTBOPHMOC bu6mmoreka [IOK
rpauKOB paCTBOPUMOCTH IS
p . p p A https://m.edsoo.ru/ff0d5b40
pacy€ToB pacTBOPUMOCTH BEIIECTB
O06001IeHNe U CUCTEMATU3AIIHS bu6mmoreka [IOK
82 N
3HAaHUH https://m.edsoo.ru/ff0d5b40
KonTponbnas padota Ne 3 o reme
83 «Bonmopoxa. Bona. PacTtBopsl bubmorexa LOK
JIOpOA. Boa. PBL. https://m.edsoo.ru/ff0d6342
OcHOBaHHUS»
84 Oxcuppl: cocTaB, KIacCH(PUKALUS, bu6mmoreka [IOK
TpUBHAILHBIE HA3BAHUS https://m.edsoo.ru/ff0d664e
85 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
[TonsatHue o THAPOKCUAAX —
86 OCHOBaHHUIX Hﬂlljncno I[o COJIepIKaInX brbmorexa HOK
POACOACPatL https://m.edsoo.ru/ff0d67ca
KHCJIOTaX
87 dusnvecKkue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
KHMCIIOT https://m.edsoo.ru/ffOdfee2
bu6nmoreka [JOK
88 ITonyueHue KUCIOT
yi https://m.edsoo.ru/ff0d67ca
bu6mmorexa [IOK
89 Knaccudukanus ocHoBaHHH
Quicar https://m.edsoo.ru/ff0d67ca
90 [I[émoun, UX CBOMCTBA U CIIOCOOBI bubnmoreka [JOK
MOJy4YEeHUS https://m.edsoo.ru/ff0d67ca
01 HepactBoprumble OCHOBaHUS, UX bubnuorexa [IOK

CBOMCTBA U CLIOCOOBI MOTYYCHUS

https://m.edsoo.ru/ff0d67ca
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[TonsaTue 06 ampoTepHbIX
THIPOKCHIAX: XUMUYECKUE CBOWCTBA

bubmuorexa [JOK

%2 u nonydenue. [Ipumenenue https://m.edsoo.ru/ff0d67ca
BOKHEHIIIMX OCHOBAHMI
03 Conu: cocraB, Ki1accupuKaims, bu6mmoreka [IOK
TpUBUAIbHBIC HA3BAHUA https://m.edsoo.ru/00ad9474
94 du3nYeCKre U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
couneil. [Tonyuenune coseit https://m.edsoo.ru/00ad9474
95 ['eneTnueckas CBsI3b MEXKIYy Kilaccamu bubnuorexa [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
[IpaxTuueckas padora Ne 6. Pemenue
96 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKON PEAKIUU: KOJTUIECTBA
97 BEIIECTBa, 00HEMA, MACCHI 10 bu6nmoreka [JOK
HU3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo.ru/00ad9b7c
00BEMY, Macce peareHToB WK
MPOJIYKTOB PEAKLIUH
Brrunciiennst Macchl MpoOyKTa
pEeaKUUH MO U3BECTHOM Macce OJJHOTO
08 W3 UCXOJIHBIX BEILIECTB, B3SITOTO B bu6mmorexa [IOK
BHUJIE PACTBOpPA, COAEPIKAIIETO https://m.edsoo.ru/00ad9b7c
onpeeIEHHYIO0 MAaCCOBYIO JOJIIO
pPacTBOPEHHOTO BEIIECTBA
Kontponbnas padota Ne 4 mo teme BuGmiorexa LIOK
99 «OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX

COEIUHEHUN)

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIAaCCHPUKAITUN

bu6mmoreka [IOK

100 XAMUYECKHAX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
101 ITonsTHE O rpynmax CXOIHbBIX bubnunoreka [HOK
3JIEMEHTOB https://m.edsoo.ru/00ada52c
102 DNeMeHThI, KOTOpbIe 00pa3yloT bubmmoreka [JOK
aM(pOTEepHBIC OKCHUJIBI ¥ THUIPOKCHUIBI https://m.edsoo.ru/00ada52c
103 [lepuoanueckuii 3akoH. OTKpbITHE bubnnoreka HOK
Ilepuonuueckoro 3akoHa https://m.edsoo.ru/00ada52c
Koporkonepuognas u
100 | Tepmossmcenot evarmm bimorera LIOK
XiMHeCKHX dnemenTos [, https://m.edsoo.ru/00ada52c
Menneneesa
bubnnoreka [JOK
105 Heprozpt u rpymeI https://m.edsogru/OOadaSZC
106 OCHOBHBIE CBEICHUSI O CTPOCHUH bubnuotexa [JOK
aTOMOB https://m.edsoo.ru/00ada342
bubnmnoreka [JOK
107 CocTas aTOMHEIX s1ep https://m.edsogru/OOadaGbc
108 N30TOnBI KaKk pa3HOBUAHOCTH aTOMOB bubnuotexa [JOK
XUMHYECKOTO AJIEMEHTA https://m.edsoo.ru/00adaébc
bubnuorexa [JOK
109 DCKTPOHbI https://m.edsoEru/OOadaGbc
bubnmoreka [JOK
110 DIICKTPOHKas OpoHTAE https://m.edsogru/OOadaGbc
111 DHepreTU4ecKue ypoBHU U bubnuorexa [JOK
NOJIypOBHH aToMma; S-, P-, d-opOuranu https://m.edsoo.ru/00ada6bc
112 DneKTpOHHbIE KOH(UTYpaLUH U bubnnorexka [JOK
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3JIEKTPOHHO-TpaduuecKue GopMyIibl
aTOMOB

https://m.edsoo.ru/00ada6bc

CtpoeHue IeKTPOHHBIX 000I04EK
aTOMOB NEPBbIX 20 XMMHUUECKUX

bu6mmoreka [IOK

113 31eMeHTOB llepuoanyeckoit cucTeMbl https://m.edsoo.ru/00adaébc
.. MenaeneeBa
3aKOHOMEPHOCTH U3MEHEHHUSI painyca
114 aTOMOB XMMHYECKHX 3JIEMCHTOB, bubmuorexa [JOK
METAJTMYECKUX M HEMETATNUECKUX https://m.edsoo.ru/00adabbc
CBOWCTB 10 TpyMIaM U Ieproiam
H3meHeHne CBOMCTB COCIMHCHUI BuGmiorexa LIOK
115 XUMHUYECKHUX DJIEMEHTOB B MIEPUOAX U
https://m.edsoo.ru/00adabbc
rpymnmax
XapakTepucTUKa XUMUYECKOTO
116 3JIEMEHTA MO €0 MOJIOKEHUIO B bu6mmoreka [IOK
[Tepuonnueckon cucreme .M. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa u
117 [Iepuoanueckoi cucTemsl bubnuotexa [JOK
XUMHUYECKHUX DJIEMEHTOB JJIA Pa3BUTHUSL https://m.edsoo.ru/00ada96e
HayKU U MPaKTUKU
118 DIJIEKTPOOTPHULIATENBHOCTh bubnuotexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
119 KoBanenTHast nonsipHas cBs3b bubsmorexa [JOK
https://m.edsoo.ru/00adaab8
120 KoBanentnas HenosnspHas cBs3b bubsmorexa [JOK
https://m.edsoo.ru/00adaab8
121 Honnas cBsI3b bubmorexa LOK

https://m.edsoo.ru/00adac34
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122 DNEeKTPOHHBIE U CTPYKTYpPHbIE bubmuorexa [JOK
(hopMyJIBI BEIIECTB https://m.edsoo.ru/00adb076
123 Kpucrannuueckue u amopgHbie bubnunoreka [HOK
BEIIECTBA https://m.edsoo.ru/00adb076
124 Tunel KpUCTAIIMYECKUX PEIIETOK U bubmmoreka [JOK
UX XapaKTepUCTUKU https://m.edsoo.ru/00adb076
[IpuunHBI MHOTOOOpA3Hs BEIICCTB,
125 p 5 p B bu6mmoreka [IOK
3aBHCHUMOCTH CBOWMCTB BEILIECTB OT
H https://m.edsoo.ru/00adb076
COCTaBa U CTPOCHUS
bubnuorexa [JOK
126 CreneHb OKUCICHUS 1
https://m.edsoo.ru/00adae28
127 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
128 XUMHYECKUE DIIEMEHTHI — bu6mmoreka [IOK
OKHCIIUTENN U BOCCTAHOBUTEIH https://m.edsoo.ru/00adb076
CocraBreHnne ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBLHBIX bu6mmoreka [IOK
129 .
peakuuu, METO 3JICKTPOHHOI'O https://m.edsoo.ru/00adb076
OamaHca
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKON PEAKIUU: KOJTUIECTBA
BeIIecTBa, 00bEMa, MacChI 11O bu6mmorexa [IOK
130
HM3BECTHOMY KOJIMYECTBY BEIIICCTBA, https://m.edsoo.ru/00adb076
00BEMY, Macce peareHToB WIIn
MPOJIYKTOB PEaKLUU
Brruncnenus npocrenien
. bubnuorexa [JOK
131 MOJIEKYJISIPHOM (hopMyITBI BeliecTBa

110 U3BECTHBIM MaCCOBBIM O OJISAM

https://m.edsoo.ru/00adb076
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9JICMCHTOB

132 O06001IeHNEe U CHCTEMATH3aLIHS 1 bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne 5 mo teme
133 «Ctpoenue aromMa. XuMmuyeckas 1 bubmorexa LIOK
b ’ https://m.edsoo.ru/00ad9cb2
CBS3b)
. bu6mmoreka [IOK
134 Pesepsibiil ypox 1 https://m.edsoo.ru/ff0d61c6
. bu6mmorexa [IOK
135 PesepBHBblii ypoK 1 https://m.edsoo.ru/ff0d61c6
. bu6mmoreka [IOK
136 PesepBbii ypox 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JlaTa
Ne i/ Tema YpoKa KOHTpOJILHLIe HpaKanecKHe 05pa3OBaTeJIbHLIe
Bcero H3Y4YeHUs
padoThbI padoTbI pecypcbl
CrpoeHue aTOMOB.
1 ITocnenoBaTenbHOCTE 3aNIOTHECHUS 1 bu6mmoreka [IOK
ANIEKTPOHHBIX OPOUTAICH AaTOMOB https://m.edsoo.ru/00adb59e
MaJIbIX TIEPUOJIOB
Oco0EHHOCTH 3aII0IHEHUS
N bu6mmoreka [IOK
2 AJIEKTPOHHBIX OpOHTANIEel aTOMOB 1
https://m.edsoo.ru/00adb59e
OOJIBIINX TIEPHOJIOB
bu6mmoreka [IOK
3 CreneHb OKUCIICHUS U BAJI€HTHOCTD 1
https://m.edsoo.ru/00adb59e
4 Bunn xumMuueckoil cBs3u 1 Brbmiorexa IJOK
a https://m.edsoo.ru/00adbacé
OOMEeHHBIH U IOHOPHO-
aKLIENTOPHBIM MEXaHU3M
5 00pa3oBaHus KOBAJIEHTHOM CBI3HU 1 bubmorexa LIOK
p ’ https://m.edsoo.ru/00adbacé
MexMonexysapHbie
B3aUMOJICUCTBUS
THUIBI KPUCTAIUIMYECKUX PEIIETOK,
6 0COOEHHOCTH CTPOEHHUS 1 bubmmorexa LIOK
p . https://m.edsoo.ru/00adbac6
KPUCTAJUTMYECKUX PEUIETOK
3aBUCUMOCTE CBOICTB BEIIECTBA OT
7 TUNA KPUCTAIUIMYECKOH PEIIETKU U 1 bubmmorexa LIOK
p . p https://m.edsoo.ru/00adbac6
BHIa XUMHUYECKOH CBSA3U
8 Knaccudukamnms xumMmuaeckux 1 bu6mmoreka [JOK
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peaKuurii Mo pa3IMYHbIM PU3HAKAM

https://m.edsoo.ru/00adbcb0

DHepreTruka XUMUYECKUX PEaKIUM.
TemnoBoit 3¢ hext xumMuaeckoit

bu6mmoreka [IOK

o peakuuu. 3akon ['ecca u ero https://m.edsoo.ru/00adbcb0
CIIEICTBUS
Beruucnenus no
TEPMOXUMHUYECKOMY YPABHECHHIO
peaxnuu: TGUHJIOBOI‘O s dekra Bu6miorexa LOK

10 XUMHUYECKOHN peakluy 1o

https://m.edsoo.ru/00adbcb0
KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY TTpOpearupoBaBIIErO WITH
00pa3oBaBIIErocs BeleCTBa

11 [TonsiTHE O CKOPOCTH XMMHYECKOU bubnuoreka [IOK
peakiuu. 3aKoH JEHCTBYIOIIUX MAcC https://m.edsoo.ru/00adbe9a

12 Oneprus aktuBauuu. [lonstue o bubnuotexa [JOK
karanuze. @epMeHTsl. UTHrHOUTOPBHI. https://m.edsoo.ru/00adbe9a
@akTOpBI, BIUSIOIINE HA CKOPOCTh

13 XUMHUYECKOM peakiuu. [lousaTue o bubnuoteka [JOK
XMMHYECKOM PAaBHOBECUH, IIPUHIIUIT https://m.edsoo.ru/00adc28c
Jle Ilarense
@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHYECKOT0 PAaBHOBECHS.

14 IIporuo3upoBaHue BO3MOKHOCTH bubnnorexka [JOK
MPOTEKaHUs XUMUYECKHUX https://m.edsoo.ru/00adc28c
IIPEBPALIEHUN B pa3IU4HbIX
YCIIOBUAX

15 OKHCINTENHbHO-BOCCTAHOBUTEIbHBIE bubnuorexa [IOK

peakuuu

https://m.edsoo.ru/00adcade
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BaxHble OKUCIUTEIN U

bubmuoreka [JOK
16 BoccTaHoBUTEH. [lepmanranar
https://m.edsoo.ru/00adcade
KaJIust
CBoiicTBa MPOCTHIX BEIIECTB —
METaJUIOB U HEMETAJIJIOB, KUCJIOT U
N ’ . bubaunoreka [IOK
17 coJieil — B CBETE MPEICTaBICHHIA 00
https://m.edsoo.ru/00adcade
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakmusIx
[IpaxTnueckas padora Ne 1.

18 Pemenne skcnepuMeHTAIBHBIX bubnuoreka [IOK
3a1a4 1o TeMe «OKUCIUTENBHO- https://m.edsoo.ru/00adcade
BOCCTAHOBUTEJIBHBIC PEAKITUN)

Kontponbnas padota Ne 1 o teme
P P bubmuorexa [JOK
19 «OCHOBHBIE 3aKOHOMEPHOCTH
. https://m.edsoo.ru/00adcade
MPOTEKAHUS XUMUYECKUX PEAKITU»

20 PacTtBOpeHue kak ¢pu3uko- bubnuoreka [IOK
XUMHYECKHI MpoLiecc https://m.edsoo.ru/00adcd68
DAEKTPOIUTHI U HEITEKTPOIIUTHI.

21 Teopust PAEKTPOTUTHUECKOM bubsmorera [JOK

p p https://m.edsoo.ru/00adcd68
U CCOIAIUU

99 HNonHOe npon3BeIeHre BOAbL. bu6mmoreka [IOK
Bonopoansiit nokaszarens https://m.edsoo.ru/00adcd68

93 DNEKTPOIUTHYECKAS AUCCOLUALINS bubnuoreka [IOK
KHCJIOT, OCHOBAHHI U COJICH https://m.edsoo.ru/00adcd68

24 Peakiiun nonHoro ooMeHa
CBoMCTBa KHCIOT, OCHOBAaHUH B

. . bubmuorexa [JOK

25 COJIeH B CBETE MPEJICTaBICHUN 00

AIEKTPOJIUTUYECKON JUCCOIHAITTT

https://m.edsoo.ru/00add448
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bu6mmoreka [IOK

26 KauecTBeHHBIC peaKIiy Ha HOHBI hitps://m.edsoo.ru/00add5d8
[TpakTrueckas padota Ne 2.
97 Pemrenne skcnepuMeHTaIbHBIX bubnmoreka [JOK
3a7a4 Mo TeMe «IJIEKTPOIUTHYECKAs https://m.edsoo.ru/00addbfa
JUCCOITHAITUS
98 IM'uaponus coneii. MonHbIe bubnmoreka [JOK
yYpaBHEHUS THAPOIIN3A COJIEH https://m.edsoo.ru/00add9d4
[IpakTuueckas padota Ne 3.
29 PSHIGHI/I@ BKCHCI;)I/IMGHTZUIBHBIX Bubmiorexa LIOK
. https://m.edsoo.ru/00addbfa
3a1a4 o Teme «I uaponus coneir»
Brruncnenus maccbl mpoayKTa
peaKuuu 1o U3BECTHOM Macce
OJIHOTO U3 UCXOHBIX BEIECTB,
30 B3SITOTO B BHJIC PacTBOPA, bubmorexa HOK
B https://m.edsoo.ru/00addbfa
COJIepKaIIero ONpeeIEHHYIO
KOHIIEHTPALUIO paCTBOPEHHOTO
BEILIECTBA
Kontponbnas padota Ne 2 o teme
31 <<3J'I€II<)Tp0J'II/ITI/Ip‘IeCKa$I JTUCCOLIAINA. bubmorexa [TOK
https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIMH B PACTBOPAX)»
OO6m1ast XxapakTeprucTruKa
32 HeMmeTtauioB. OOmas Bubmiorexa IJOK
https://m.edsoo.ru/00addfe2
XapaKTEPUCTHKA TAJIOTCHOB
33 XUMHUYECKHE CBOMCTBA TraJIOT€HOB. bubnmnoreka [JOK
XHMMHYECKUE CBOWCTBA XJIOPA https://m.edsoo.ru/00addfe2
34 XnopoBogopon. ColsiHast KUCTIOTA bubmorexa [TOK

https://m.edsoo.ru/00adel104
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[IpakTuyeckas padora Ne 4 o Teme

bubmuorexa [JOK

n L

35 HonyquI/I? COHiIHOH KHCIIOTEL, https://m.edsoo.ru/00ade348
HU3y4yeHue e€ CBOMCTB"

36 [TonsiTHEe 0 KHUCTOPOACOAEPKAILIUX bubnnoreka [HOK
KHMCJIOTaX XJI0pa U UX COJISIX https://m.edsoo.ru/00ade488
Boruncnenus no ypaBHeHUsIM

37 XUMHUYECKHUX PEaKIHii, €CIi OJUH bubsmorera [JOK

PeaKHut, a https://m.edsoo.ru/00ade488
WX PEareHTOB JaH B U30BITKE
Baxwuerie coeuHeHU Xopa 1 bu6mmoreka [IOK

38
UX HaXO0XJACHUE B IPUPOAC https://m.edsoo.ru/00ade488
OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK

39
VIA-rpynibl https://m.edsoo.ru/00ade64a
CrtpoeHnue u CBOICTBa MPOCTOIO

40 e pec a cepbl. AJIo po e bubmmorexa HOK
B TB bI. AJIJTIOTPOITHBI

B P p https://m.edsoo.ru/00adeb4a
MOAU(UKAIIUN CEPBI
CepoBomopoJ1, CTpOEHHUE,
41 (I)I/II;I/ILICCKEC " XI/II;H/IquKI/Ie bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBa

42 Oxcupl cepbl. CepHUCTast KUCIOTA bubnuoteka [JOK
U €€ conu https://m.edsoo.ru/00ade802

43 Cepnas KuCIOTa U €€ CONU bubmorexa HOK

P https://m.edsoo.ru/00adea28
[TpoMbIIIEHHOE TTOTYYE€HHUE CEPHOM
kucinoTel. Haxoxaenue cepol u €€
44 COEIMHEHHH B IIPUPOJE. bubnuorexa [JOK

XUMHUYECKOe 3arpsa3HEHNe
OKpY>KaIoIlel Cpelibl COENUHEHUIMU
cepbl

https://m.edsoo.ru/00adec8a
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Boruucnenust Mmacchl mpoaykTa
pEeaKIUU MO U3BECTHON MacCOBOM

bubmuorexa [JOK

45
(06béMHOIN) norie (%) ero BeIXoAa https://m.edsoo.ru/00adec8a
OT TEOPETHYECKH BO3MOKHOTO
Brruncnenus maccoBoii (00bEMHOI)
omu (%) BEIXOAa IIPOAYKTa
. (%) A8 Tp f[ 4 bubmuorexa [JOK
46 pPEeaKIMH 1O U3BECTHOM Macce
B https://m.edsoo.ru/00adec8a
(06BEMY) UCXOJTHOTO BEIIECTBA U
MIPOJYKTa peaKiuu
47 OO01mmas XxapakTeprcTHKa dJICMCHTOB bubnuorexa [JOK
VA - rpynmnsl https://m.edsoo.ru/00adeea6
A30T, pacpocTpaHeHUE B IPHPOJIE,
48 3 I;C E P ccKiie PHPOA bubmuoreka [JOK
M3HYECKHE U XUMMUYECKH
. https://m.edsoo.ru/00adeeab
CBOMCTBa
AMMHuak, ero puznuecKue u
49 XuMHu4eckue cBoricTBa. Comu bubmorexa [IOK
' https://m.edsoo.ru/00adf004
aMMOHMS
[IpakTuueckas padora Ne 5 1o Teme
50 "I'Il)on CHHE al\fMHaKa H3Y4YCHHE bubmmorexa [OK
yqv ., 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTB
bu6nmoreka [JOK
51 Oxenper azora (I, 1, 111, 1V, V) https://m.edsoo.ru/00adf306
59 A3oTHcTas KUcioTa. A30THas bu6mmorexa [IOK
KHCJIOTa https://m.edsoo.ru/00adf306
[IpombllIIEHHOE MOTyYEHHE
a30THOM KHcaoTsl. HuTpars! n
bu6mmorexa [IOK
53 HUTPHUTHI. XUMHUYECKOE 3arpsi3HEHUE

OKpY’Karolllel cpe/ibl COeAMHEHUSIMU
azoTa

https://m.edsoo.ru/00adf306
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docdop, amnoTponHbIe bubnnoreka [HOK
54
Moauduxamuu Gochopa https://m.edsoo.ru/00adf68a
Oxcunst hocdopa (111, V) u bubmuorexa [JOK
55
dochopnas xkucnora https://m.edsoo.ru/00adf68a
[TonsiTHe 0 MUHEpATbHBIX
56 ynoOpeHusx. 3arpsi3HeHHE bubnunoreka HOK
MPUPOIHBIX BOJTOEMOB https://m.edsoo.ru/00adfc20
COCIMHEHUSAMU a30Ta U Pochopa
57 Yraepon, ero aJuloTpOIHbIE bubnuorexa [JOK
Moau(UKaAIIMU U CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepoaa, ux pusnyeckue
Y XHMHYECKHE CBOMCTBA.
58 DKOJOTHYECKHE MTPOOIEMbI bubmmorexa OK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
[IpakTuueckue padotsl Ne 6 o Teme
59 "I'IljonyquHe OKIZI/II[a yriepona (1V) Bubmmorexa HOK
T https://m.edsoo.ru/00ae027e
Y U3y4EHHUE ero CBOWCTB
60 VYronpHas KUCIIOTa U €€ CONn bubmorexa OK
https://m.edsoo.ru/00ae006c
[TepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
61 COEIMHEHUAX YIIIepoaa. bubnuorexa [JOK
[IpupoiHBIE NICTOYHUKHT https://m.edsoo.ru/00ae054e
YTJIEBOIOPOOB U UX POJIb B OBITY U
MTPOMBIIIIJICHHOCTH
62 [ToHsITHE O OMONIOTMYECKU BaXKHBIX bubnuotexa [JOK

OpraHn4YCCKUX BCHICCTBAX —

https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

XKHpax, OeiKax U yriaeBojax

Kpemnnii, ero ¢puznueckue u
XuMu4eckue cBorcTra. OKcug

bu6mmoreka [IOK

63 kpemHus (1V), kpeMHUEBas KUCIIOTA, https://m.edsoo.ru/00ae080a
CHJIHKATBI

64 bop. bopnas kucnora bubmorexa HOK

https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne7.

65 Pemienue skcnepuMeHTaIbHBIX bubnuorexa [JOK
3a7a4 no teme «BaxHeimue https://m.edsoo.ru/00ae0bf2
HEMETAIIJIbl U UX COCITMHEHUS
Brruucnenust maccel (00b€Ma; H.Y.)

MPOAYKTA PEAKIMHU 110 JAHHOU
Macce (00bEMY) UCXOTHOTO bubnuorexa [JOK

66
BEIIIECTBA, COJICPIKAIIETO https://m.edsoo.ru/00ae0bf2
onpeeIEHHYI0 MaCCOBYIO JOJTIO
npuMecen
Kontponbnas padota Ne 3 o teme

67 «BaxHeinme HeMeTaJlJIbl U UX bubmmorexa OK

https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO6m1ast XxapakTepucTruKa
XUMHYECKHX 3JIEMEHTOB —

68 METaJIJIOB HA OCHOBAHUM UX bu6mmorexa [IOK
nonoxenus B [ICXD JI.U. https://m.edsoo.ru/00ael03e
MenneneeBa. Metamisl A- u b-
rpymn
Meranueckas CBsi3b U BuGmorexa LIOK

69 MeTaJuIndecKast KpUCTAJUTNIeCKast

peméTka. 3aBUCUMOCTh (PU3NYECKUX

https://m.edsoo.ru/00ael03e



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

CBOMCTB METAJVIOB OT CTPOEHUS
KpPHUCTAJJIOB

20 OO0mre XMMUYECKUE CBOMCTBA bubnunoreka HOK
METAaJIIOB https://m.edsoo.ru/00ael1156
7 OO6mmwme crmocoOb! MOTyYeHUS bubnmoreka [JOK
MeTa/utoB, MeTauryprus. CIiiaBsl https://m.edsoo.ru/00ael156
DNEKTPOIN3 PACIIIABOB M PACTBOPOB
72 COJIEHN KaK OJUH U3 CIOCO00B bubmaorexa LIOK
A https://m.edsoo.ru/00ael156
MOJIy4EHHUs] METAIIJIOB
Beruncnenus mo ypaBHEHUSIM
73 DIIEKTPOIN3a PACILIABOB U Bubmorexa ITOK
p p https://m.edsoo.ru/00ael1156
PacTBOPOB BEIIECTB
74 ITousiTre 0 KOPPO3UU METAILIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ae1278
Brraucnenus coctaBa cMecei ¢
WCIIOJIb30BAHUEM PEIICHUS CHCTEM
75 aBHEHUI. Pa3nuuHbIe THIIBI Brbmmozexa [OK
P B https://m.edsoo.ru/00ae1278
BBIYHCIICHHH 110 YpaBHEHUSIM
XUMHYECKHUX PEaKIIHii
Meramist A-rpynm. [llenounsie
76 MeTaJLIbI Haxlly; €HIE B IIPUPOIE Brbmiorexa IJOK
o a PHPOE. https://m.edsoo.ru/00ael4b2
CBoiicTBa IMIEITOYHBIX METAJIOB
77 Okcuabl ¥ THAPOKCUBI HATPUS U bubnmnoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2
€JIOUHO3EMENILHBIE METAILIIBL.
- N bubnmuorexa [JOK
78 Baxxueime coeTMHEHHS KaJIbIIMA,
. https://m.edsoo.ru/00ael5e8
CBOWCTBa, MPUMEHEHUE
79 JKECTKOCTh BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

YCTpaHECHHS

https://m.edsoo.ru/00ael5e8

[IpakTrueckas padota Ne 8 mo Teme

bu6mmoreka [IOK

80 "YKEcTKOCTh BOJBI M METOJIBI €€ hitps://m.edsoo.ru/00aelae8
ycTpaHeHUs"
81 AmomuHuR. AMGbOTEpHBIE CBOICTBA bubnmoreka [JOK
OKCHJIa U TUAPOKCUA AJIFOMUHHUS https://m.edsoo.ru/00aelc64
82 OO01mas xapakTepucTHKa METaIOB bubnuorexa [JOK
Bb-rpynn (mo6o4HbIX MOATPYIIT) https://m.edsoo.ru/00aelc64
83 [lepBoHavasIbHBIE IPEACTABICHUS O bubnuoreka [IOK
KOMIUIEKCHBIX COEUHEHUSAX https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
84 Menp 1 cepedpo https://m.edsoo.ru/00aelc64
85 [Ipencrasnenus 00 aMMHaYHBIX bubnunoreka [JOK
KOMILJIEKcax cepedpa u Mmeau https://m.edsoo.ru/00aelc64
86 [{unk. AMdoTepHbIe CBOMCTBA bubnnorexka [JOK
OKCHJIa M TUIPOKCH/IA [IUHKA https://m.edsoo.ru/00aelc64
87 Kenezo. Oxcuabl, THIPOKCUIBI U bubnuoteka [JOK
cou xkene3a (1) u xxenesa (1) https://m.edsoo.ru/00ael1d86
88 UyryH U cTajh — CIUIABHI JKee3a bubmorexa OK
https://m.edsoo.ru/00ae35e6
ITpakTuyeckas padora Ne 9.
89 Pemenue skcriepuMeHTaNIbHBIX bubnuoreka [IOK
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTMHCHUS
Brruncnenus coctaBa cmecei ¢
90 HCIOJIb30BaHUEM PEIICHHUS CHCTEM bubsmorera [JOK
B https://m.edsoo.ru/00ae1750
ypaBHEHUN
91 PaznuuHble TUIIBI BBIYUCIEHUH MO bubnmuotexa [JOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

YPaBHEHUSAM XUMUYECKUX PEAKLUN

https://m.edsoo.ru/00ael1750

92

93

94

95

96

Kontponbnas padota Ne 4 o teme
«BaxHeumme MeTaibl U UX
COCJIMHECHHU S

be3onacHoe ncnonb3oBaHue
BELIECTB U XUMUYECKUX PEAKIIU B
obrTy. HoBBIE MaTepuassl 1
TexHosoruu. [IpuHnuns! «3enéuon
XUMUI»

Xumus U 310pOBbE. XUMHUUECKOE
3arpsI3HEHUE OKPYKAIOLIEN Cpebl.
[TonsTHe 0 MpenebHO NOMYCTUMON
koHueHTpauuu Bemects (IT1K)
DKosornyeckue npoodaeMsl,
CBSI3aHHBIE C COCIMHEHUSIMU
yIJepoaa, a30Ta, CEPbI, TSHKEIBIX
MeTaioB.Poiabs XuMuu B penieHuu
9KOJIOTMUYECKUX MPoOIeM

[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKUX AJIIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa.
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB H
WX COCIMHECHUH B MIEpUOAAX U

rpynmax

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

bu6nmoreka [JOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

97

CtpoeHue BemiecTBa B TBEPIOM,
KHUJKOM U Ta3000pa3HOM
COCTOSSHUH. BUIILI XUMHYECKON

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CBA3U

Krnaccudukanusa XuMuueckux
peaxkuuii o pa3IMYHbIM IPU3HAKAM.
IIporno3upoBaHue BO3MOXHOCTU

IIPOTEKAHUS XUMHUECKUX bubmumorexa [IOK

98 . 1
MPEBpAIICHUI B Pa3IMYHbBIX https://m.edsoo.ru/00ae4270
YCJIOBHSIX Ha OCHOBE IIPE/ICTABIICHUM
XUMHUYECKON KMHETHKHU 1
TEPMOJAMHAMUKH
XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'unponus coneit. CBoiicTBa KUCIIOT,

99 OCHOBaHHH M COJICH B CBETE 1 bubmmorexa LHOK

_ https://m.edsoo.ru/00ae4270

npeACTaBICHUN 00
AJICKTPOJUTUYECKON JTUCCOIHAITIT
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bu6mmoreka [IOK

100 1
peakuu. DIEKTPOIIH3. https://m.edsoo.ru/00ae4270
ITpakTuyeckas padora Ne 10.

101 Pemenue skciepuMeHTAIbHBIX 1 1 bubnmnorexa [JOK
3a7a4 no Teme «XUMHYECKHE https://m.edsoo.ru/00ae4270
peaKIm
[TpakTuueckas pabora Ne 11.

102 Pemenue skciepuMeHTATBHBIX 1 1 bubnmoreka [JOK
3a1a4 mo reme «MeTtaibl, https://m.edsoo.ru/00ae4270
HEMETAJIIBI U MX COCTUHEHUS)

OBIIEE KOJIMYECTBO YACOB I10 102 11

[NPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHUsA
pe3yJbTara
1 ITo Teme: «IlepBoOHaYaNbHbIE XUMUYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKHUX IOHSATHI: aToM, MOJIEKyJa,
XUMHUYECKUNA DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
11 MaccoBasl JIOJISI XUMAYECKOTO DJIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
XUMHUYECKasl pPeakius, KIACCU(PUKAIMS PEaKIUh: PEaKIUu COCTUHCHHS,
peaKIMK Pa3sIOKCHUsS, PEaKIMU 3aMEIICHUs, peakiuu oOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PpPEaKIHH, TEeIuIoBOM J(P(dEeKT peakuu, pacTBop,
MaccoBast 10Jis BellecTBa (MIPOLIEHTHAs KOHIICHTpAIlKsl) B pacTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHUMHYECKHX TIOHSATHH U
' MPUMEHSITh 9TH IOHSATHUS TIPY OIMMCAHUHU BEIIECTB U UX MPEBPAICHUIN
13 MCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEUIECTB
' Y YPAaBHEHUN XUMUUYECKUX PEAKLIMI
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMSI MacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTIPE/ICIIATh BAJICHTHOCTh AaTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHHSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peakuuud (M0 YHCIy H  COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY dPEKTY)
1.7 BBIYHCIISATH OTHOCHTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIUMCISATH MAaCCOBYIO JIONIO XHMHUYECKOTO »dieMeHTa 1o (opmyre
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOJbl TO3HAHUS — HaONIOCHNUE,
' U3MepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasibHbIN U MBICIICHHBIN)
2 [To Teme: «BakHelime npeACcTaBUTEIN HEOPTAHUIECKHIX BEIIECTBY
21 pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYCCKHX TIOHSATHH: OKCHJ, KHCJIOTA,
' OCHOBaHHE, COJIb
59 OTpeeNATh MPUHAAISKHOCTh BEUIECTB K ONPENSIEHHOMY Kiaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECCTBA
54 XapaKkTepu30BaTh (OMUCHIBATH) OOIME XWMHYECKHE CBOMCTBA BEIIECTB

Pa3IMYHBIX KJIACCOB, MOATBEPKIasl OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUsS XMMHYECKUX IIPEBPAILlCHU B
Pa3IMYHBIX YCIOBUSX

CJIeI0BaTh IPaBHUJIaM IOJIb30BAHMS XUMUYECKOM MOCy10i U 1a00paTopHbIM
o0opynoBaHHEM, a Takke IDpaBWjiaM oOOpalleHusi C BellecTBaMu B
COOTBETCTBUM C HUHCTPYKUHUSMHU [0 BBINOJIHEHHUIO J1a0OPATOPHBIX
XUMHYECKUX OTBITOB IO TOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIOpPOJA), NMPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOM
MacCOBOM JI0JIEM pPacTBOPEHHOIO BEILECTBA, IJIAHUPOBATb M IIPOBOJUTH
XMMUYECKHE OSKCIIEPHUMEHTHIIIO PACMO3HABAHUIO PACTBOPOB INEIOYEH H
KHUCIIOT C MIOMOIIBI0 HHIUKATOPOB (J1akMyc, heHondTanent, METHIOpaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo teme: «llepuoamyeckuii 3akoH u Ilepuoguyeckas cucTeMa XUMUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKas CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUMY

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasa Op6I/ITaJ'IB, paanyc atomMa, XUuMHU1ICCKad
CBA3b, [oJsIpHasa u HCIIOJIAPpHAas KOBaJICHTHasA CBA3b,
QJICKTPOOTPUIATCIIbBHOCTL, HOHHAasl CBA3b, MOH, KATHOH, aHWOH, CTCIICHbL
OKHCJICHHUSA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKHUC 3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOnauuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHYECKHMX DJIEMEHTOB: pa3jdyaThb TOHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmbici  Ilepuonmueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IEPUOANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT UX MOJI0KEeHUs B [leprnoanueckoi cucreme

COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XxuMHuueckux oavieMeHToB JI.MI. MeHneneeBa» ¢ 4HCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHMS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsn  sapa, oOIlee YHUCIO AJIEKTPOHOBH  paclpeieieHHe HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

9 KVIACC

ONpeAensaTh BHJ XHUMHYECKON CBsi3M (KOBaJeHTHAass M  HMOHHAas)B
HEOPraHWYECKUX COETMHEHUSX




Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX XMMHMYECKUX IOHATHI:  pacTBOD,
BIEKTPOJIUTHI, HEATEKTPOIUTHI, JIEKTPOJIUTUYECKAS JUCCOLUMALIMS, PEAKIIUN
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe paBHOBEcHE, OOpaTHMbIe U
HEOOpaTUMbIE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIHHU,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIN,
aM(pOTEpHOCTh, XUMHYECKAsI CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTHYECKAs),
KpUCTAJUIMYECKas PeIIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PEaKLUU

1.2

1.3

14

HIUIIOCTPUPOBATL B3aWMOCBA3b OCHOBHBIX XHMMHUYCCKHX MOHATHH U
MIPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ

COCTAaBJIATh ~ YPABHEHHS  AJICKTPOJUTUYCCKOH  JIUCCOLMUAIMHM  KHCJIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
oOMmeHa

PaCKpPbLIBATb CYHIHOCTDb OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O 0ajaHca 3THUX peaKL[I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

IIo Temam: «HemeTamnabel W uX CcoeOUHEHHUS» W «MeTamiabl U HX
COCOAUHCHUSA

XapaKkTepu30BaTh (OMUCHIBATh) OOIMME M CrenuPUUIecKue XUMHUYECKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
puUMepamMu MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

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

2.3

2.4

2.5

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHX TMPEBPAICHUNA B Pa3IMYHBIX
YCIIOBHSIX

CJIeZIOBaTh NMPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0i 1 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIMSAMU IO  BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKHX OIBITOB IO TIOJTYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYEeCTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUA-, OpPOMHUI, HOIHI,
kapOoHat, docdar, cuiamkar, cyiabpaT, THIAPOKCUIUOHBI, KATHOHBI
aMMOHHMSI, WOHBI HM3Yy4EHHBIX METAJUIOB, TPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnonsaTui: IIJIK Bemectna;




KOpPPO3Hs METAJIOB

3.2

MPUMEHSTh OCHOBHBIC ONEPAIlUU MBICIIUTEIBHON JEITCIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 00OOIICHNE, CUCTEMATHU3AIINIO, BBISBIICHUE TPUINHHO-
CIIEICTBEHHBIX CBS3CH — I U3YYCHUS CBOWCTB BEIIECTB U XUMHYECKHX
peakiuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHWS — HAOIIOJIEHUE,
U3MEpPEHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBII )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Ponb XMMHM B KU3HU 4YeIOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BellecTBa. Gu3nUecKrue CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB
Ilonsatue o Meromax mO3HAaHHMS B XUMHUH. YHCThle BemectBa U cmecH. CIocoObl
paszeneHus cMecei

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

KomuuecTBo BemecTtBa. Moabs. MomsipHast Macca. B3anMoCBsI3b KOJIMUECTBA, MAcChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUECKUX
COETUHEHUN

dusnueckue U XUMHUYECKHUE SBICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKku. 3aKOH
COXPAaHEHHUS MACChl BEIIECTB. XuMUieckue ypaBHeHus. Kimaccudukamms XuMudeckux
peakuuii (COeAMHEHUS, PA3I0KEHUSI, 3aMEIIIeHUs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, € MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOparieHus ¢ 1abopaTOpHbIM 000pYI0BaHUEM,
U3yuyeHHe U omnMcaHue (PU3NYECKHX CBOICTB 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
HaOmoneHne (usnueckux (IUIaBJICHME BOCKA, TasHHUE JIbJa, PAcTHUpaHHE caxapa B
CTyNKe, KWIEHHEe M KOHJCHCAallusi BOJAbI) M XUMHUECKUX (FOpPEHHE CBEYH,
MIPOKaJIMBAHUE MEIAHON NPOBOJOKH, B3aUMOACWUCTBUE Mella ¢ KUCIIOTOM) SIBJIECHHUH,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEpPHOM KHUCIOTBI € XJOpUIOM Oapus,
paznoxkenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMONICWUCTBHE jKelie3a C
pactBopom comu menu(ll), m3ydenune cmocoOoB pazneneHusi cmeced (C MOMOIIBIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALUA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJNM, HAONIOJEHHE U OMNHMCAaHUE pPe3yJIbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPKHEBBIX )

2.1

Baxnerime npencTaBuTeN HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. Coctas Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B nmpupoje, pusndeckre 1 XuMU4eckue CBOICTBa (peakiuu
ropenus). Oxcunsl. [Ipumenenne kucimopoga. CrocoObl MOTyYEHHUS KHUCIOpPOaa B
naboparopun M TpoMbIIIeHHOCTH. KpyroBopor kucnopoga B mpupoge. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TeroBoli 3GPEeKT XMMUUECKOH pEaKkUUH, TEPMOXUMHYECKHE YPaBHEHHS, JK30- H
SHJOTEPMHUYCCKHE pEaKIMH. TOIUIMBO: Yroidb W MeTaH. 3arps3HEHHE BO31yXa,
yCUJICHHE TapHUKOBOTO 3((ekTa, pazpylieHne 030HOBOTO CIOs

Bonopon — asnemMeHT W mpocTtoe BemiecTBo. HaxosxIeHue BoAopola B IPHPOJE,
(bu3nYecKre 1 XUMHYECKUE CBOICTBA, IPUMEHEHHUE, CIIOCOOBI MoTy4eHus. Kucnots! u
cosn

Mounsipabiii 00BEM Tra30oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HaceleHHbie u
HEHACBIICHHBIE PAacTBOpPHlL. PacTBOpuMOCTh BemecTs B Boje. MaccoBas noust
BELIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA Bojbl. OcHOBaHusA. Posib pacTBOpoB B
IpUpPOE M B JKU3HM ueioBeka. KpyroBopor Bojabl B mpupoje. 3arps3HEeHue
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOL

2.6

Krnaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEpHBIC) W HECcoJIeoOpa3yrolue.
Homenkitatypa okcunoB. @u3nueckue 1 XUMUYECKHAE CBOMCTBA OKCHUIO0B. [lomydeHue
OKCHJI0B

2.7

2.8

2.9

OcHoBanus. Knaccudukamuss ocHOBaHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukamuss xucnor. Homenknatypa kucinor. Pusuueckue u
XUMHUYECKHE CBoOicTBa KHCIOT. Psga aktuBHoctH MertamnoB H.H. bekerosa.
[TonydyeHnue KuCIoT

Comu. Howmenknatypa coneil. @usznueckue M XHUMHYECKHME CBOMCTBA COJIEil.
ITony4yenue conen

2.10

211

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

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEeNIeHNEe COJAEpKaHUsSI KUCIOPOJa B
BO3lyXe, MOJy4YeHHe, COOMpaHHe, PaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOA,
HaOIt0/IeHre B3aMMO/ICHUCTBHUS BEIIECTB C KUCIOPOJOM M YCIOBUSI BOBHUKHOBEHUS U
MpeKpalieHus roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCAaHHE
UX CBOWCTB, MOJIydeHHE, COOMpaHKe, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3ammojelcTBue Bogopoma ¢ okcugom  meau(ll)  (Bo3zmoxkHO
WCIIOIB30BaHNUE BHUIEOMATEPHANIOB), HAOMI0IeHHe 00pa3IoB BEIIECTB KOJTUYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHYHON
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccOBOM Joneit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOJBI C MeTaUIaMH (HATpUEM U
KaJbl[ieM) (BO3MOXHO HCIIOJIb30BAHHUE BHICOMATEPHAIIOB), ONPEIEICHUE PAaCTBOPOB
KHCIOT H TIEeJoYed ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIEOBaHUE 0Opa3IoB
HCOPraHNYCCKUX BEIICCTB Pa3IMYHBIX KJIACCOB, Ha6J'IIO)IeHI/Ie HU3MCHCHHUS OKpaCKH
VMHJIMKATOPOB B PACTBOPAX KHCIOT W IIEJIOYEH, M3y4YEHHE B3aUMOJACHCTBUS OKCHJIA
menu(ll) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C METaUIaMH, PEaKIHi
HEHTpanm3anuy, TIOJy4eHHEe HEPAaCTBOPUMBIX OCHOBAHHI, BBITECHEHHE OIHOTO




MeTaJula JPYyruM U3 PacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ad MO TEeMe
«BaxHeinme KJ1acchl HEOPraHUYECKUX COSTUHECHUIN»

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cuctemMa XMMUYECKUX 31eMeHToB [I.1.
MenneneeBa. CtpoeHne aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENbHbIE METalIbl, IaJOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHUIBl |
TUAPOKCHIBI

[Tepuonuueckuii 3akoH. llepumomgmyeckas cucremMa Xumudyeckux siaeMeHtoB J[.H.
MenpneneeBa. Koporkomepuoanas u jaiuHHonepuonaHas ¢opmel Ilepuogudeckoit
cucrembl xumuueckux odsemeHtoB .M. Mengeneesa. Ilepuoasl u  rpymibl.
Du3NUeCKuil CMBICI OPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aroMHbIX sifep. M3oromnbl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XMMHYECKUX 3JIeMeHTOB [leproandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKa XHMHYECKOIO OHJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMEPHOCTH  HM3MEHEHHs  paauyca aTOMOB  XHMHUYECKHMX  DIIEMEHTOB,
METANIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO IpyNIaM MU NepUoJaM. 3HAYCHHE
Ilepuoguueckoro 3akoHa u Ilepuonnyeckoi CUCTEMBI XMMHUYECKHUX DJIEMEHTOB JUIS
pa3BuTusA Hayku U npakTuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas — (mosisipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

3.7

Crenenbs okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOIIGCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aMMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEIO0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINN
(ropeHue, peakliuy pa3iokKeHHs], COeINHEHNU )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema XxuMuueckux siemeHToB [[.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XAMHYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOJOB, KAIHS, KAIBIUA U UX COCITUHEHUN B
COOTBETCTBUU C TMOJIOKEHHEM 3JIEMEHTOB B IlepHoanUecKoil CUCTEME U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJbl XMMUYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,




1.3

14

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHasl ¥ TpUBHAJIbHAs). XMMHUUECKHE CBOMCTBA BEIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKLIUU BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUECKHE PEaKlUU, TePMOXUMUYECKUE YPAaBHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHYECKOW peaKIK1

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XMMHUYECKHX peakuusx. [lonsarue o
TOMOTEHHBIX M TEeTePOTeHHBIX peakiusx. [IoHsATHE O XUMHYECKOM pPaBHOBECHH.
dakropsl, BIMAIONIME HA CKOPOCTh XHMHYECKOH pEakuud U  MOJ0KEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, BHCKTpOHHBIﬁ OajlaHC OKHUCIHUTEIHHO-
BOCCTAHOBUTEIbHOM  peakumu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/a JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Karnonbl, aHnoHbl. MexaHHW3M JUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHJIAMH
xuMuyeckon cBsizu. Crenenp auccounanuu. CUIbHBIE W CJIA0BIE DJIEKTPOJIUTHI.
Peakuuu nonHOro oomMeHa. Y ciaoBus IpOTEKaHUS peaklMii HOHHOTO 0OMeHa, TIOJTHbIE
Y COKpalll€HHbIE HOHHBIE YpaBHEHHU peakinil. CBONCTBA KMCIOT, OCHOBAHMM U COJei
B CBETE TMpEACTaBIeHUN 00 SIEKTPOIUTHUYECKON auccoruanuu. KadecTBeHHbIE
peakuuu Ha MOoHBL. [IoHsTHE O THApONIU3E conen

1.7

XUMHYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aiamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIEOBAHHWE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpOIecca AUCCOLHUAIMM KUCIIOT, IeJouei u cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHAIIOB); IPOBEJACHHE OIBITOB, HIUTIOCTPUPYIOIINX
MpU3HAKW MPOTEKaHUsl peaklHii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakIuu pas3ioKeHUs, COECTUHEHHS);
pacro3HaBaHHE HEOPraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peaklUuid Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a]a4

2.1

Hemeramie! 1 ux COCINMHCHUA

OO0mas xapakTepucTuka ragoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CTpoeHne U (U3NYECKHUE CBOWCTBA MPOCTBIX BEIIECTB —
rajoreHoB. XHMHMUYECKHE CBOWCTBA Ha NpUMEpe XJopa (B3aMMOJEUCTBUE C
MeTallJlaMH, HeMeTajllaMu, Inenodamu). XiopoBoaopor. ComnsHas KHCIOTA,
XMMHYECKHE CBOMCTBA, MOJIYyUYECHHUE, TPUMEHEHUE. JleficTBHE XJI0pa U XJIOPOBOAOpOAA
Ha OpraHu3M uesoBeka. BaxkHeillre XJI0puIpl U UX HaX0XACHHUE B IPUPOJIE

2.2

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOECHHUS aTOMOB,




XapakTepHble creneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICcTaBUTENs Kilacca KHCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba moayuyeHuss cepHoi Kuciaotel. IIpumenenne. Conau CepHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIEHUS. A30T, pacpoCTpaHEHHE B IPUPOJIE, PU3NUECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoe. AMMHAK, ero (pU3HUECKUe U
XMMHUYECKHE CBOMCTBA, MosydyeHue U npuMeHenue. Coau aMMOHMs, UX (pU3NYecKue U
XUMHUUYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTeNsl Kiacca KHUCIOT M crneuuduyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KayeCTBE MHUHEpAIbHBIX ya0OpeHui. XuUMHUYecKoe 3arps3HEeHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaupukanuu ¢dochopa, QGUIMUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) u dochopnas kucnora, GunMuecKkue U XUMHUUECKHE
cBoiicTBa, mnomy4yeHue. Mcnonb3oBanue (ocdaroB B KayecTBe MHUHEPAIbHBIX
ynoopeHuit

OObmas xapakTepuctuka 31eMeHToB IV A-rpynmnbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCIEHHs. YTIJIepoA, aIOTPONHbIE MOIU(UKAIIH,
pacrpocTpaHeHHe B INpHpoJe, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA. AJCOPOIMS.
Kpyrosopot yrinepona B npupoze. Oxcuasbl yrieposa, ux Gpu3nyecKkue 1 XMMHYECKHe
CBOWCTBa, [eHCTBHE Ha JKMUBBIE OpraHW3MBI, TMOJNyYeHHE U TPUMEHEHHE.
DKOJIOTHYECKHEe TMpoOJieMbl, CBsi3aHHBIE C okcuaoM yriepoxa(lV); rumotesa
100aTBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIA 2P (deKT. YTolbHas KHUCIOTa U e
coim, WX (UINYECKHE M XHMHYECKHE CBOWCTBA, TOIYy4YCHHE W TIPUMEHEHHE.
KauectBenHast peakuus Ha KapOOHAT-MOHBL Mcmonb3oBaHHe KapOOHATOB B OBITY,
MeIMIHE, TPOMBIIIICHHOCTH U CETTLCKOM XO03HCTBE

2.6

[lepBoHavanbHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Ux coctaB u xumuueckoe ctpoeHue. [loHsITHE 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBoIax — U UX POJIH B )KU3HM 4YelloBeka. MaTepuaabHOE eMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

KpemHunii, ero ¢usnueckne W XUMHUYECKHE CBOWMCTBA, MOJTyYEeHHWE W TPUMCHEHHE.
Coenunenus kpeMHus B pupoje. O6mue npeacrabienust 06 okcuae kpemuus(1V) u
erMHHeBOﬁ KHCIIOTE. CI/IJ'II/IKaTI:I, X HCIIOJIb30BAHHUEC B 6LITy, MCAUIIUHE,




MPOMBINIJICHHOCTH. BakHEWIne CTPOUTENbHbIE MaTepHallbl: KepamHKa, CTEKIIO,
IIEMEHT, ©OeToH, kene300eroH. IIpoGnembr  6Ge30MacHOTO  MCIOJIb30BAHUSA
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHOM KH3HU

2.8

XUMHUUYECKUH SKCIEPUMEHT: U3y4eHHe 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEAKIWid Ha XJIOPHI-UOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHHWS; ONBITHI, OTpaKaromme (QHU3MUecCKue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHHMH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHUAIOB); O3HaKOMJIeHHE ¢ oOpa3uaMu XJIOpPHUIOB (TaJOreHUI0B);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIIOJeHUE Mpolecca OOyriIuBaHUS caxapa IMOJA JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEpPHOWM  KHUCIOTBHI; M3YYEHHE  XHMHUYECKUX  CBOMCTB
pa30aBIeHHON CEPHON KHUCIOTHI, MMPOBEJACHNE KAaUYECTBEHHOW peakIHuu Ha cynabgar-
WOH W HaONIOJCHHWE TpHU3HAKa €€ MPOTEKAHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3namMu a30THbIX M (pochopHBIX ymoOpeHHil; MmonxydyeHue,
coOupaHue, pacro3HaBaHHE€ ¢ HM3yUYEHHUE CBOICTB aMMHakKa; IPOBEICHUE
KaueCTBEHHBIX peaklUui Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); U3y4eHUe MoJienei
KPUCTAUTMYECKUX pPEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMM PACTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YIIEM W
YCTPOMCTBOM TPOTHBOTA3a; IOJNyYeHHE, COOMpaHHe, paclo3HaBaHUE W H3YyYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpPOBEIECHHE KadeCTBEHHBIX PEaKIMi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MTPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOTYKIIHEH
CHWJIMKAaTHOW MPOMBINIICHHOCTH; PpEUICHHE SKCIePUMEHTANBHBIX 3a/ad IO TeMe
«Baxknelme HeMeTaIbl U UX COSAMHEHUS

3.1

3.2

3.3

3.4

Mertamisl 1 uX COCINMHCHUA

OOmast XapakTepUCTHKa XUMHMUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa u
cTpoeHuss aromoB. CTpoeHue MeTamioB. Meramindeckas CBsI3b M MeTaJIMUECKast
KpUCTAJIIMYECKAsl PeIIETKA. DIEKTPOXUMUUECKHUM Psil HAalIPSHKEHUH METalIoB

dusnueckue M XUMHUYECKHE CcBoiicTBa MeramioB. OOmmMe crnocoObl MOTy4eHUs
MmeTauioB. [IoHSATHE O KOpPpPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT
koppo3uu. CruiaBsl (cTaib, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

HlenquLIe MCTAJJIbI. IIOJIOXKCHHC B Hepno;mqecxoﬁ CUCTEME XUMHYCCKHX
9JICMCHTOB I[I/I MGHJICJ'ICCBa; CTPOCHUC HX AaTOMOB; HAXOXIACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha NpuMepe HaATpud U KaHI/IH). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie MICIT0OYHBIX METAJIJIIOB M UX COC}II/IHGHI/Iﬁ

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUid M KaJbLUi: NOJIO)KEHHE B llepumoamueckoi
cucremMe xumuueckux dnemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
HaxOoXxJeHue B npupoje. PU3nuecKue U XUMMUYECKUE CBOMCTBA MATHHUS M KaJbLUA.
Baxueiimme coequHeHust Kaiublusg (OKCHI, THAPOKCHI, coyH). JKECTKOCTh BOABI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

Anmomunuii: onoxkenue B Ilepuoanueckoit cucreme xumudeckux siaeMmentoB J[.M.
MenieneeBa; CTpoeHUE aTOMa; HaXxOXJIeHUEe B npupojae. Puznueckue U XUMHUIECKUE
CBOICTBa amOMUHUSA. AMGPOTEpPHBIC CBOMCTBA OKCH/IA M TUAPOKCUIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumudeckux synemeHtoB JI.U.
MenneneeBa; cTpoeHHEe aToMa; HaxoXKAeHue B npupoze. Ou3ndyeckue 1 XUMUYECKHE
cBoiicTBa kese3a. Okcuasl, Tuapokcuabl u conu xenesa(ll) u xxemesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(U3NYECKUMU CBOWCTBAMM; M3y4EHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOJEHCTBUS OKCHIA KAJIbLIUS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIbI; TIpOIlECCa TOPEHHS jKejie3a B KHUCIOpone (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAaHNs KaYECTBEHHbBIX peaKIuil
Ha MOHBI (MarHus, KaJibl¥s, aTloMUHMs, 1uHKa, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BaHUE  BMJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB TUAPOKCHJIA ATIOMHHUS M TUAPOKCHJA ILMHKA; PpEIICHUE
9KCHEPUMEHTAIbHBIX 3aj1ay 10 TeMe «BaxxHel1re MeTaulbl U UX COSUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpena

Hosble maTepuainsl 1 TeXHONIOruU. BemecTsa 1 Marepuaisl B IOBCEIHEBHOU KU3HU
4yeJoBeKa. XMMHs U 30pOBbe. be3onacHoe MCOb30BaHUE BEHIECTB U XUMUUYECKUX
peakuuii B 6bITy. [1epBast moMoIb pY XUMUYECKUX 0KOTaX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKaroUleH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJOPOJIOB (yrojib, HOPUPOAHBIM ra3, He(pTh), MNPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIAaBbI
METAaJUIOB, TOJUMEPHBIE MaTepHaJIbl)




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

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[IpencraBnenue:

11

0 TI03HABAEMOCTH  SIBICHHH NOPUPOJIBI, IOHMMAHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAyKH Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIeld KyJabTyppl U MPAKTUYECKOU
JIESITEJIBHOCTH YEJIOBEKa B YCJIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeCTa XMMUU CPEIH IPYIMX €CTECTBEHHBIX HAyK

1.2

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

1.3

0 cdepax mnpodeccHoOHAILHON CSATEILHOCTH, CBSI3aHHBIX C XUMHUCH U
COBpPCMCHHBIMHA TEXHOJIOI'UAMU, OCHOBAaHHBIMH Ha JOCTUKXCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJUT OOYYaIOUIMMCSI pacCMaTpUBaTh XUMHIO
Kak chepy cBoeil Oyaymiel MmpopecCHOHAIBHONU NEATEILHOCTH M CHIENaTh
OCO3HAHHBII BBIOOp XUMUU KakK TMPOGUIBHOTO MpeaMeTa Mpy Mmepexojie Ha
YPOBEHb CpeaiHero o01iero o0pa3oBaHUs

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

BAKHENIIME XUMUYECKHUE MTOHATHS: XUMUYECKUM AIIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJIApHAs MAaccChl, KOJIHYECTBO
BElIECTBa, MOJb, MOJISIpHAash Macca, MOJSPHBIH OO0BEM, OKCHJ, KUCJIOTa,
OCHOBaHUE, COJb (CPEIHssI), XUMUYECKas PEaKIHs, pPEeaKIuu COCIUHCHHUS,
peaKIMK Pa3oKEeHUsI, PEAKIIMN 3aMEIIeHUs, PEeaKIMi OOMEHa, TEeIJIOBOM
s ekt peakiuu, dK30- U IHIOTEPMUUECKUE PEAKIHH, PACTBOpP, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBasl J10JIs U MPOLIEHTHAsS
KOHIIEHTpallMsl BEUIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIIOMN
aToMa, aTOMHas oOpOuTagh, paguyc aroMma, BaJIGHTHOCTb, CTENEHb
OKHCJICHUSI, XUMHUYECKas CBS3b, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAs |
HETOJIAPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMYECKAs CBSA3b,
KpUcTaJuTMdecKkass  pemeérka  (aTOMHas, HWOHHAsA,  METaUTHYecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHWOH, DJIEKTPOJHUT W HEDJIECKTPOJIHT,
AIIEKTPOJIUTUYECKAsT ~ AMCCOLMAINS,  peakIud  HOHHOro  oOMeHa,
OKHCJIUTENBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
BOCCTAHOBUTEJIb, OKUCIEHHE U BOCCTAHOBJIICHUE, BJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 00paTUMbIE U HEOOpAaTHUMBIE PEaKIUH, CKOPOCTh XMMHYECKON
peakuuu, katanuzarop, [1IK, koppo3ust meTanios, crijiaBsl

2.2

2.3

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

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TEOopus:, TCOpUA
BHGKTPOHHTHHGCKOﬁ Jucconrannmn

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

3.1

YMEHME IMPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MUHEpAIbHbIE YAOOPEHHs, METAUIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU NMPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOJOB (YIS, IPUPOJHOIO
raza, He)TH) B OBITY, CEIbCKOM XO35HCTBE, Ha MPOU3BOJICTBE U MOHUMAaHHE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XUMUYECKUX IPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSMU JIPYTUX Y4€OHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMU HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBAThb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MNPEBpAlICHUAX U MPAKTUYCCKOM IPUMCHCHUU U YMCHUC HCIIOJIB30BATH ee
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTCHBHBIX 3aga4

Brnanenue ocHOBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOTO S3bIKa
XUMUHU U COCTaBJIEHHS (OPMYNT HEOPraHMYECKUX BEILECTB, YPaBHEHHIl
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBUAJIBHON )

YMeHne o0bsCHATD CBSI3b MOJI0KEHUs dieMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XapPAaKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUUYECKUX
AIIEMEHTOB (COCTaB W 3apsal s1apa, oOIlllee YHCIO JIIEKTPOHOB),
pacrpeeeHueM JJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOAOB, KaJUs U KaJbLUS

[IpencraBienue 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKUX
AJIIEMEHTOB (paguyc aToma, dJIEKTPOOTPUIIATETHHOCTh), MPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHTOB B [lepronnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMenue kinaccupuuupoBarh:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUn




YMeHue onpeneirh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHHUSI XUMHYECKUX JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJINTEIb U BOCCTAHOBUTED
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOAOPOA, rpaduT, aiMas3, KPEeMHHH,
9.1 asort, ¢ocdop, cepa, XJ0p, HATPHUH, KATUHA, MarHUW, KaJbI[UH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHWCJI€ MX BOJHBIX PAacTBOPOB (BOAQ, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIAPOKCHABI MeTayioB |—IIA
9.2 rpynm, antomunus, menu (1), nunka, sxenesa (11 u 1), oxcuasr yrnepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢ocdopHasi, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHCHHE BEIIECTB B 3aBUCHUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAaHUS XUMHUYECKHUX IMPEBpaIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHUS PEaKIUid, B TOM
qucJe:
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WLUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIaccoB (TPYIIIT)
' HEOPraHWYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJII0 XUMHYECKOT0 DJIEMEHTA B COCIUHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIMi U HaXOJIUTh KOJIMUYECTBO BEIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAyYHOTO IIO3HaHUs (HAOIIOJCHHE, H3MEpEHue,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHHUU BEIIECTB M XHUMHYECKUX
' SIBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMYy W MPEIJIOKUTH IYyTH €€
peleHus
129 0e301acHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUYECKON MOCYION U

J1a00paTOpHBIM 000pyI0OBaHUEM




12.3

13

npaBuiIaMd 0€30MacHOTO OOpalleHHUs] ¢ BEIIEeCTBAMH, HCIIOJIb3YEMBIMH B
MOBCE/IHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKalollel NpUpPOIHOM Cpelpl; MOHMMAaHHE Bpena
(omacHOCTH) BO3ACHMCTBUS HA >KUBBIE OPTaHU3MbI OMPEIEIEHHBIX BEIIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA HW OCYHICCTBICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKMMHU SIBICHUSIMH; OMBITHI, WJUIIOCTPUPYIOIIHNE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKUil

U3YyYEHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

MOJIYYCHHEC KHCJIOpOda U HU3Y4YCHUC €TI0 CBOfICTB; IMOJIYUYCHHUEC BOAOpPOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHE YIJICKHUCIIOTO I'a3a U H3YUYCHUE CTO
CBOﬁCTB; MOJIYUYCHHNEC aMMHadKa U U3YyUCHUC CTO CBOWCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJied
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHHE HHIMKATOPOB (JJaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUISL OTIPENICIICHUS XapaKTepa Cpelibl B pAaCTBOPAX KUCIIOT U IIEI0Yei

HCCIICAOBAaHNE U OIMMCAaHHUE CBOMCTB HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOHeﬁCTBHH KHCJIOT C MCETallllaMH, OKCHIAaAMHU
MCTAJIJIOB, PACTBOPUMBIMH W HCPACTBOPUMBIMHU OCHOBAHUSAMMU, COJISIMU;
MOJIYYCHHUEC HEPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHUEC OJHOI'0O MCTallia
ApyrumMm U3 pacTtBopa COJIM; HCCICAOBAHUC aM(bOTepHLIX CBOICTB
TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

pCeIICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-ICCKa$I JAUCCOLIMAIIUA,
«Baxnenyie HeMeTaIbl U UX COCIUHCHUAN, «BakHele MeTauIbl U UX
COCOAUHCHU S

XMMUYECKHE D3KCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKU IPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHbIE PEeaKlMU Ha MPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBI: XJIOPHUI-, OpPOMUJ-, HOAUN-, CyIbdat-, Gocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-MOHBI, KAaTHOHBI aMMOHUS,
MarHusi, KaJibllus, adroMuHUs, kenesza (2+) u xeneza (3+), megm (2+),
ITUHKA

YMmenue:
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NPEJCTaBIsATh  pe3yJabTaThl  dKCIIEpUMEHTa B (opme  BBHIBOJIOB,
JI0Ka3aTeNnbCcTB, TrpadukoB ¥ TaOIMI M  BBIABIATH OAMIUPHUUYECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHABIMBATh CBS3U MEXAY pEATbHO HAOMI0IaeMbIMH XHUMHYECKUMU
SBIICHUSIMA W TIPOIIECCAMH, MPOHCXOISAIIMMU B MaKpo- M MHKPOMHPE,
O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBHL. CHUMBOJIBI XHUMHYECKHUX J3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BCIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BanenTtHoCcTh aTOMOB XHMHUYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA CcoCTaBa BCIICCTB. OTHOCHUTENLHAS aTOMHas mMmacca.

OTHOCHUTENLHAS MOJICKYJIsIpHast Macca. MaccoBass 7071 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. Momsapuas wmacca. MonsipHbiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BECIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChbl BECIICCTB. XuMHYecKHe YpaBHCHUA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHUX 3JJICMCHTOB I[I/I
Menpaeneena. CTpOCHI/Ie aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmogmdeckas cucrtemMa XMMHYECKUX 3iemeHToB J[.M.
Menpneneesa. Ilepuonsr u rpynmbl. PU3MYECKHMH CMBICI IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIbI JJIEMEHTA

2.2

2.3

Crpoenue atomoB. CocraB aToMHbIX saep. M3orombl. OnexTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUUECKHUX A1eMeHTOB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHHM CBOWCTB XMMHMYECKMX 3JEMEHTOB IEpPBbIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAJUINIECKUX U HEMETAUTMYECKUX CBOWCTB) M UX COCIWHEHHH B COOTBETCTBHH C

ITOJIOKCHHUEM JJIEMEHTOB B HepnoaneCKoﬁ CUCTEME U CTPOCHUEM UX AaTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHas — (MOJsipHasT W HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUUYECKUX 3JIEeMEHTOB. MoHHasa cBsa3b. MeTtammyeckas
CBA3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4ecKasi), 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOW PEMIETKN U BUJIa XUMUYECKOM CBS3H

Baxueiiiine NpEACTABUTCIIM HCOPraHUYCCKHUX  BCIICCTB. Hemerannel u ux
coequHEHMs. MeTajibl U X COeIUHEHUS

4.1

Knaccudpukanus u  HOMEHKJIATypa HEOPraHWYECKUX COEAMHEHMH: OKCHJIOB
(coneoOpasyrolmue: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIE) U HECOJIE00pa3yIolIne;
OCHOBaHUH (IIENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIIOT (KHCIOPOICOAEPKALLUE




1 OECKHCIIOPOIHBIE, OMTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckue M XMMHYECKHE CBOMCTBA IIPOCThIX BEHICCTB-HEMCETAJLJIOB: BOJOPOJA,

42 XJIOpa, KHCIIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHUS
®u3nyecKkue U XMMHYECKHE CBOKMCTBA MPOCTBIX BEUIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJlisg, MarHusg W KajdbUus, aJIOMHUHMS, Kele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METalJIOB
44 @u3nyeckue M XUMHUYECKHE CBONCTBA BOJOPOJHBIX COECIUHEHUM HEMETaJJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XMMUYECKUE cBOICTBa okcuaoB HemetawuioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). Ilomyuenue okcumoB
HEMETAJIJIOB
46 Xumuyeckue cBoiictBa okcuaoB: metamuioB |A-IIIA rpynn, uunka, menu(ll) u
xenesa(ll, 111). [ToxydeHrne OKCHIOB METAILIOB
XVWMHUYECKUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 TUAPOKCUIOB allFOMUHUS, kKele3a, nuHKa). [lomydeHne ocHOBaHUM U aM(OTEPHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMICTBAa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEPHUCTOM, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM Kucinor. [lomyueHue
KHUCJIOT
4.9 OO0me xuMHYecKue CBOMCTBa cpenHux conet. [lomyuenue cosneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJa, KHUCIOpOJa, AaMMHUAKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 N3MEHEHUIO
CTeNeHeW OKHCIEHHS] XUMUYECKHUX JIEMEHTOB
5.9 TennoBoil ApPeKT XMMUYECKOH peakInH, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' OHAOTEPMUUYECKUE PEAKIIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakuuud. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 3NIEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHUOHBL. JJEKTPOJIUTHI W
' HEINeKTPOoJUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThI. CTENEHb UCCOIHAITIHI
55 Peakiiuu nonHoro ooMeHa. Y ciaoBuUs MPOTEKaHUs peakiii HOHHOTO 0OMeHa, MOJIHbIE
' Y COKpaIIEHHbIE NOHHBIE YPABHEHHUS PEaKIINi
6 XUMHS U OKpY:Karollas cpena
6.1 BemectBa u Marepuanbsl B TMOBCEAHEBHOM JKM3HM 4YeJloBeKa. be3omnacHoe




UCIIOJIb30BaHUE BEIECTB U XUMHUYECKUX peakiuid B ynabdoparopuu u ObITy. IlepBas
MIOMOILb IIPY XMMUYECKUX 0XKOTaX U OTPABICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus —BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOoOIeM. Y CHIIeHHE MapHUKOBOTO Y dekTa, pa3pyiieHue 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XOo3siiicTBe. [IprMeHeHHe MeTanioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coeauHeHuil. [loHsATHE O KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3UH

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COCAMHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOIl, TJUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBoJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (opMyiaM XUMHYECKHX COSAMHEHUM

7.2 Macchl (MaccoBOi) TOM PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






