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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1O XWUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepasbHOM paboyell MporpamMmsl
BOCITUTAHUS U C YYETOM KOHIICTIIIMH TIPETIOJaBaHus yUeOHOTO TTpeaMeTa « XUMUsD)
B 00pa3zoBaTenbHbIX opranu3aiusiax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENsAX, OOIIeld CTpaTeruu
oOy4eHUs, BOCIUTAHMUS W Pa3BUTUS OOYUYAIOIIMXCS CPEJACTBAMHU Y4EOHOTO
npeamera, YCTaHaBJIMBAET o0si3aTeNIbHOE MpeMETHOE CoJIepKaHue,
npeayCcMaTpPUBAET paCIpE/eICHUEe €ro Mo KilaccaM M CTPYKTYPUPOBAHUE IO
pazienaM W TeMaM NporpaMMbl MO XHWMHH, OIpPEIETseT KOJUYECTBEHHBIE H
KAuECTBEHHBIC XapaKTEPUCTUKU coziepKaHus, PEKOMEHIyEMYIO
MOCJIEI0OBATEILHOCTh  M3YUYECHHUSI XUMHUU C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4yeOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaromUXCs, OINpeAeiasieT BO3MOXKHOCTH IIpeaMeTa  JyIs
peanuzanuu TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOU
nporpaMMbl Ha ypPOBHE OCHOBHOT'O 0OIIEero oOpa3oBaHuUs, a TakKKe TPEOOBAaHUU K
pe3yJibTatam 00yYeHHs] XMMHUM Ha YPOBHE IeJiel U3y4eHUsl MpeIMeTa U OCHOBHBIX
BUJIOB YYEOHO-TIO3HABATEIILHOW JIEITEIIBHOCTH OOy4Yarolerocss Mo OCBOCHUIO
y4eOHOTr0 CO/Iep)KaHMS.

3HaHWE XHMHH CIYXXUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PEHUS
oOyyJaromerocsi, ero MpeJCTaBICHUN O MaTepuaJbHOM €JIMHCTBE MHUPA, BAKHYIO
posib urpatoT (GOopMUpPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTrUr M 00 SBOJIONMU BEHIECTB B MPUPOJC, O MyTSIX PEIICHUS TIIOOATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U KOJOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHUS.

N3yuyeHne xumunu:

CIOCOOCTBYET  peayiu3aliii  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMupoOBaHUS KYJbTYPhI IMYHOCTH, €€ 0011el 1 (GYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JeSTEebHOCTH,
AKCIIEPUMEHTANIHBIX M HCCIEIOBATEIbCKUX yMEHUM, HEOOXOAUMBIX Kak B
MOBCEHEBHOM KU3HU, TaK U B MPOHECCUOHATBHON ACSITETLHOCTH;

3HAKOMHUT CO CHENU(UKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3UIsiAa HA €AUHCTBO MPUPOLBI U YEIOBEKA, SIBISETCA OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00yYarOIMIMnXCS;

crocoOCTBYeT (HOPMUPOBAHHUIO ILIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3oBaHue 00y4aIOIIUXCS.



JlanHble HampaBiieHUs B OOYYEHMHM XUMHHM OOECNedYMBAIOTCS CHEelU(pUKON
collepKaHUsi ~ y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  [EJAaroru4yecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHUU Ha OMPECIEHHOM JTare e€
pa3BUTH.

Kypc xumumn Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCSA CHUCTEMbl TNEPBOHAYAJIBHBIX MOHATHM XHMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IOHATHU
OPraHUYECKON XMMUHU.

CrpykTypa coaep:kaHus NpOrpaMMbl 10 XMMHUU C(HOpMUPOBaHA HAa OCHOBE
CUCTEMHOro mnoaxoaa kK e€ uszydeHuro. CoJepKaHUe CKIAIbIBAETCS U3 CUCTEMBI
HNOHATUI O XUMUYECKOM IJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHA O XUMHYECKOU
peakuuu. OO0e ATH CUCTEMBl CTPYKTYpHO OpPraHM30BaHbl MO MPUHILHUITY
IIOCJIE0BATENBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IMPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YEHH O CTPOCHHUH aTOMa U XUMHUYECKOHU CBSI3H;

— TMpeACTaBIE€HUN 00 3JIEKTPOJIUTUYECKOM JUCCOLMAIMU BEIECTB B
pacTBopax.

Teopernueckne 3HaHHWS PACCMATPUBAKOTCSA HA OCHOBE OSMIMPHUYECKHU
MOJTyYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJIHOTO
YPOBHS K JApYyromy, BBINONHSS (QYHKIMH OOBSCHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U IOJYyYEHHUS
M3Y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMmbl MO XHMHHM  CIOCOOCTBYeT  (hOPMHPOBAHHUIO
MPEJICTABJICHNUS O XUMHYECKOW COCTABIISIIOIIEH HAYyYHOW KapTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOM NPUPOJbI, LEHHOCTHOI'O OTHOLIEHHWS K HAYYHOMY 3HAHUIO U
METOJaM IIO3HaHUsA B Hayke. M3ydeHue XUMHUM NPOUCXOAUT C IPUBICYCHUEM
3HAHUM M3 paHee W3YYEHHBIX Y4EeOHbIX MNpeaMeToB: «OKpyKarouuidl Mup»,
«bunonorus. 5-7 knacce» u «Pu3MKa. 7 K1ace».

[Ipy wu3yyeHHH XHUMHUU TPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB
XMMHMYECKON HAayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKON
JEATEIIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYDBI.
3amaya y4eOHOro mIpeIMeTa COCTOMT B (DOPMUPOBAHMM CHUCTEMbI XUMHUYECKUX
3HAHUM — Ba)KHEHIIUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX IOJI0KEHUM,
JOCTYMHBIX 0000IIEHUH MHMPOBO33PEHUECKOI0 XapakTepa, s3blka HAayKH, B
OpUOOIIEHNM K HAyyHbIM METOAAaM IIO3HaHMsSI NpPU M3YyUYEHUU BELIECTB U
XUMUYECKUX PeakUui, B (OPMUPOBAHUU U PA3BUTUM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Yy4eOHO-NO3HABAaTEIbHOM U y4eOHO-HCCIIEOBATENbCKON
JeSITeIbHOCTH, OCBOCHHM MpaBHJI 0€30MacHOro oOpalleHusi C BEIIECTBAMU B
MMOBCEIHEBHOM KU3HU.

[Tpu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3HaYeHUe NMpUoOpesn TaKue 1eJd, KaK:



— ((opMupoBaHHE WHTEIUICKTYaJbHO PA3BUTOH JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY TIPUHSTHIO DPEIICHUMN,
CIIOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HaAmpaBJICHHOCTh OOYy4YeHWsS Ha CHCTEMaTHYeCKOe MPHOOIIECHUE
OoOy4Jarommxcs K CaMOCTOATEIbHON IMO3HABATEIbHOM MACSITENbHOCTH, HAYYHBIM
METO/IaM MO3HaHusl, (HOPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— o0ecredyeHne yCIOBUM, CIIOCOOCTBYIONMIMX MPUOOPETECHUIO 00YUaOIITUMUCS
OTBITA PAa3HOOOPA3HON NEATEILHOCTH, TO3HAHUS W CAMOTMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MUMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— dopmupoBanue oOmel (YHKIMOHATBHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM WYHCIIC YyMEHUH OOBSCHATH W OIICHUBATh SBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJNB3yS 3HAHWS M OIBIT, MOJYYCHHBIC MPU U3YYCHUH
XUMUHU, TPUMEHSITh WX TPU pEHIeHUH TpoOJieM B TOBCEAHEBHON >KH3HU U
TPYJIOBOM I€ATENbHOCTH;

— ¢opmupoBaHue y OOydYaroUMXxcsi TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XUMHWYECKMX 3HAHWUH JUIsi BBIPAOOTKH SKOJOTHYECKH
1eaecooOpa3Horo TMOBEJCHHUS B OBITY W TPYAOBOM JIEATEIBHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbsI M OKPYKAIOIICH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO M
CaMOBOCIHTAHUID Ha OCHOBE YCBOEHHUS OOIICUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(MIIS M HANPaBICHHOCTH JaTbHEHIIIETO
oOy4eHwUsl.

OOmiee YWCIO YacoB, OTBEIEHHBIX [JII WM3YYCHHS XUMHH HAa YPOBHE
OCHOBHOTO 00111eT0 00pazoBanus, coctapisieT 136 yacoB: B 8 kimacce — 68 gacoB (2
gaca B HeJlelto), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUSA

8 KUIACC

IlepBoHaYa/JIbHbIE XMMHYECKHE TOHATHUS

[Ipeamer xumun. Posb XMMHUM B JKU3HU YeJOBEKa. XMMHUS B CUCTEME HaykK.
Tena wm BemecTtBa. PuU3NUECKHME CBOMCTBA BEIIECTB. ATpPETAaTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOJax MO3HAHUS B XUMHUHU. UHCThIE BEIIECTBA M CMECH.
Crioco0nI pa3aeneHust cMeceit.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHUMHUYECKHX
aseMeHTOB. [IpocTbie U ClIoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckass ¢opmyna. BaneHTHOCTH aTOMOB XHWMHYECKHX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJIEKyJsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOIO 3JIEMEHTA B
COEIMHEHUH.

KomnuecTBo BemectBa. Monbs. Mossgpaast macca. B3anmocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacu€tel mo QopMynam
XUMHUYECKUX COSIUHEHUI.

@uU3NYECKUE U XUMHUYECKUE SBICHUA. XUMUYECKAS peaklus U €€ IPU3HAKU.
3aKOH COXpaHEHHWs MacChl BeleCTB. XMMHUYecKue ypaBHeHus. Kiaccudukanms
XUMHUYECKHUX PeaKlnii (COeTUHEHMs, Pa3I0KEHUs, 3aMeIlleHus, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBwiiaMu pabOThl B J1aDOpaTOpUH U
npuéMaMu oOpauieHusi ¢ J1a00paTopHbIM 000pyAOBaHUEM, W3YUEHHE M OMHCAHUE
bu3nuecKkux CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOIIOJCHUE
¢busnueckux (MIaBJIeHUE BOCKA, TasgHHUE JIbJla, PACTHpaHUE caxapa B CTYIIKE,
KUIIEHHE M KOHAEHCAIUsl BOJbl) U XMMUYECKHX (FOPEHUE CBEYH, MPOKAIMBAHUE
MEIHON MPOBOJIOKH, B3aUMOJICHCTBIE MeJla ¢ KUCIOTOW) sIBJICHU, HAOTIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuil (pa3iokeHue caxapa,
B3aMMOJICWCTBUE CEPHOM KUCIOTHI C XJIOpUIOM Oapus, pa3ioKeHHEe THAPOKCHUIIA
meau (II) mpu HarpeBaHuu, B3auMoeiicTBue xemne3a ¢ pactBopoM conu meau (I1),
U3y4YEHUE CIOCOOOB pa3JeleHUs] CMECEW: C MOMOLIbI0 MAarHuTa, (UIbTPOBAHUE,
BEITIAPUBAHUE, JUCTILISALNSA, XpoMaTtorpadusi, TPOBEICHUE OYUCTKHA MMOBAPESHHON
coiay, HaOJIOJAEHHME M  ONUCAaHUE  pPE3yJbTaTOB  IPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 33aKOH COXPAaHEHUs MAacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapoCTEeP>KHEBBIX).

Ba:xHeiinue npeacraBuTe 4 HCOPraHUYECKUX BELECTB

Bo3nyx — cMech razon. CoctaB Bo3ayxa. Kuciopoa — 3Ja€MEHT U MpPOCTOE
BelecTBo. HaxoxneHue kucimopoga B Mpupoje, (PU3NYECKHEe W XUMHUYECKHE
cBoicTtBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kuciaopona. CrocoObl



MOJIy4YeHUsI KHUCJIOpoJa B JIadopaTOpuM U MPOMBIIUICHHOCTH. KpyroBopot
KHcIopoza B mpupojae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIA.

TeroBoit 3h(dekT XUMHUECKOW peaklMh, TEPMOXHMMHUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHUE
BO3/lyXa, YCWICHHE MApHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — nsnemeHnT u mpocroe BemecTtBo. Haxoxaenue Bomopona B
npupoae, Guuyeckue W XMMUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nosyyeHust. Kucnotsl u comnm.

MomnsipHbiii 00bEM ra3oB. PacuéTsl Mo XUMHUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBa BoAbl. Boma kak pactBoputenb. PacTBOpEI
HacpblllileHHbIE M HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBas 1071 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpoB B Mpupojie U B KU3HU 4eioBeka. KpyroBopoT BOJIbI B IIPUPO/IE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHenuit. Oxcuawl. Kiaccuduxanus
OKCUJOB:  cojeoOpasyionue (OCHOBHBIE, KHCIOTHBIE, aM(dOTEepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcugoB. Pusznueckue W XUMHYECKUE
CBOMCTBA OKCUJIOB. [loyueHne okCuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: ILETOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuii. PU3MYECKHE W XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lommyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. dusznueckue u
XHMHUYECKHE CBOMcCTBA KuUCHOT. Psjg axktuBHoctu MetamiaoB H. H. bekerona.
[lonydeHne KHACIIOT.

Comu. Homenknarypa coneil. Pu3ndecKknue U XUMMUYECKHAE CBOMCTBA COJIEH.
[TonyuyeHue conen.

I'eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEICIICHUE COJCPIKAHUS KUCIOPOAa B BO3AyXE, MOJIYUYCHHE,
coOupaHue, paclio3HaBaHWE W M3YYEHHE CBOWCTB KHUCJIOpPOJa, HAOII0ACHUE
B3aMMOJICUCTBUSL BEIIECTB C KUCIOPOJOM U YCJIOBUA BO3HUKHOBEHHUS U
MpeKpalieHus TOpeHus (mokapa), O3HAKOMIIGHHE ¢ 00pa3laMu OKCHUIOB U
OMMCAHWE WX CBOMCTB, TOJy4YeHHE, COOMpaHUEe, pACO3HaBaHWE U U3YyUYECHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojieicTBUE Bojaopoaa ¢ okcuaom menu (I1)
(BO3MOKHO HCIIOJIB30BaHUE BHEOMATEPHUANIOB), HAOMIOACHUE 00pa30B BEIIECTB
KOJMYEeCTBOM | MOJb, HCCIEIOBaHWE OCOOCHHOCTEH paCTBOPEHHS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOM JI0JIEM paCTBOPEHHOTO BEIIECTBA, B3AMMOJICHMCTBHAE BOABLI C METAJJIAMU
(HatpueM ©  KaiublueM) (BO3MOXXHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),



UCCIIeIOBAaHUE OOpa3l0OB HEOPTraHUYECKUX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHHUS OKPAacKU MHAMKATOPOB B PACTBOPAX KUCIOT U IIEIOUYEH,
u3yueHue B3aumoneicTBus okcuga meau (II) ¢ pacTBOpoM CepHOUM KHCIOTHI,
KUCJIOT C METaJUIAMHU, PEaKUUi HEWTpaIU3aluM, II0JIy4YeHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHUE OJHOIO0 METajula JPYyTMM M3 PacTBOpa COJHU, PEIICHUE
SKCIEPUMEHTANIBHBIX 3aJa4 10 Teme «BaxHellune KIacChl HEOPraHMYEeCKHUX
COECIUHEHUI.

[Hepuoanueckuit 3akoH u Ilepuogmueckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MenngeneeBa. CrTpoeHune aTomMoB. XMMHUYECKAsi CBA3b.
OKuCcIANTEeTbHO-BOCCTAHOBUTEIbHbIC PEAKIMHA

[lepBble TOMBITKUA KJIACCU(PUKAIMA XUMHUYECKUX HJeMeHTOB. [lonsitue o
rpynmnax CXOAHBIX JJIEMEHTOB (IIEJIOYHbICE W UIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOTeHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUIAPOKCUJIBI.

ITepuonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX DJIEMEHTOB /1.
N.  MenneneeBa.  Koporkonepuoanass ¥ JUIMHHONEPUOJIHAs  (OPMBI
[Tepuoanueckoit cucrembl xumudeckux 3yeMeHToB JI. 1. Menneneea. [lepuobr
u rpynnbl. PU3NMYECKUN CMBICH MOPSIAKOBOIO HOMEpPA, HOMEPOB IIEpUOJA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX snep. M3oronel. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEeK aToMOB TMepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
[Iepunonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 10 €ro noJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUA paauyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIlaM U NEPUOIAM.

3nauenue [lepunoguueckoro 3akoHa u [lepuonnueckoi cCHCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BuThs Hayku u npaktuku. Jl. M. MenneneeB — y4€HbIM U
IPAKIaHUH.

Xumudeckast cBsi3b. KoBaneHTHass (ToyisipHass U HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHua.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporiecchl OKUCIIEHUS K BOCCTAHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpasIloB BEIIECTB METAJIOB U HEMETAUIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA ILIMHKA C PAacTBOpPAMHU KHCIOT W IIEJIOYEH, NPOBEJACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiiuu pazioKeHHs, COSTUHEHU ).

Mescnpeomemnule ceasu



Peanuzanusi MeXIpeaMETHBIX CBSI3€H NpPU M3yYEHWHU XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS. 4YEpPEe3 MHCMOJb30BAaHUE KakK OOIIMUX €eCTECTBEHHO-HAYUYHBIX
MOHSATHUM, TaK W MOHATHH, SBJSIONIAXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO LMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbBIE TOHSATHS: HAY4YHBIH (haKT, TUIIOTE3a, TCOPHS,
3aKOH, aHaJIW3, CHHTE3, Kiaccupukamus, IEepUOJUYHOCTh, HAOJIOJICHHE,
AKCTIIEPUMEHT, MOJICIIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepus, aToMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIIH]I,
M30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUN 3apsij, BELIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, Ta3, (PU3NYECKUE BETUUUHBI, €IMHUIIBI
HM3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE3/1bI, COJIHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpabl, TOPHBIE TOPOIHI,
MOJIE3HbIE UCKOMAaeMBbIe, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMUYecKas peakuus

ITepunoanyeckuii 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX dJIeMEHTOB /1.
N. MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJMsl, KaJIbLUsI U HX
COCJIMHEHUH B COOTBETCTBHUM C MOJIOKEHHEM »JJeMEHTOB B Illepumoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUAbl XMMHUYECKOW CBSI3U. THIBI KPUCTALIUYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUYECKOW PEIIETKH U
BHUJIa XUMHUYECKOM CBSI3H.

Knaccudukanys u HOMEHKIATypa HEOPTaHWYECKHX BENMIECTB. XUMUUYECKUC
CBOMCTBAa BEIIECTB, OTHOCSIIUXCA K pa3JIUYHBIM KJaccaM HEOPTaHUYECKUX
COCIMHEHUI, TEHETUYECKAas CBsI3b HEOPraHMYECKUX BEILIECTB.

Kitaccuduxanys XuMUYeCcKX peakifii 1o pa3InyHbIM MMpU3HaKaM (110 YHCTy
U COCTAaBy Yy4YacTBYIOIIUX B PEAKIMU BEHIECTB, MO TerioBoMy Hddekrty, Mo
W3MEHEHUIO CTEMEHEW OKHUCIICHUS XUMUYECKUX SJIEMEHTOB, MO0 OOPAaTHUMOCTH, IO
YYacTHUIO KaTalnu3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakiuu. [lonstue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHE O TOMOTE€HHBIX M IeTepOTCHHBIX
peakuusx. Ilonstue o karanuse. [loHsaTe 0 XuMHueckoM paBHoBecuu. DakTopBhl,
BIIMAIONIME HAa CKOPOCTh XUMHUUYECKOW pEakliuu U TMOJOXKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIUM,  JJEKTPOHHBIA  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHON  PEAKIIMH. CocraBiieHMEe  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUM C  MCIOJb30BAHMEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust PNEKTPONUTHUECKON TUCCOLMALMU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
Katnonbl, anHnonbl. MeXaHu3M JHUCCOIMAIIMU BEUIECTB C PA3JIWYHBIMU BHAAMU
xuMuueckoil cBsa3u. Crenenp qucconuanu. CUIIbHbBIC U CA0bIE DJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y CloBUs MPOTEKaHUS PEaKIii HOHHOTO 0OMEHa,
MOJIHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBa KHCIIOT,
OCHOBAaHWM W COJIGM B CBeTE€ TNPEACTaBICHUM 00 DIEKTPOTUTUUYECKOU
nucconmannu. KauecTBeHHbIE peakiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMIICHUE C MOJEISMHM KPHUCTAJUIMYECKUX PEMETOK HEOPraHUYECKHUX
BCIIECTB — METAJIOB W HEMETAWIOB (rpadura W aiMasa), CIOKHBIX BEIIECTB
(xJopuma HaTpwsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKON peakinu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DIIEKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MPOILECCA JAUCCOLMALMM KHUCIOT, IIEJIOYEed U COJIeH
(BO3MOKHO  MCIOJIb30BAHUE  BHUJEO MaTEpUaloB), MPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ TPHU3HAKK  TPOTEKaHWS  peaknuii HWOHHOTrO  OOMeHa
(oOpa3oBanue ocajaka, BbIJENEHWE Tra3za, o0Opa3oBaHHE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIui
(ropeHue, peakiuu paslIokKEHUs, COCIUHEHUs), PaCllO3HABAHUE HEOPTaHUUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBCHHBIX PEaKUUM HAa HMOHBI, PpEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTta/uibl 1 UX COeAMHEHUS

OO6mast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHYECKME CBOWMCTBA HaA TMPUMEPE  XJOpa
(B3aMMOJCICTBHE C MeETaulaMHu, HEMeTalJlaMH, Iejo4amMu). XJIOPOBOJOPOI.
ConsHasi KHCIIOTa, XUMHUYECKHE CBOMCTBA, IMOJydeHHe, mpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOAOPOJA Ha OPraHU3M YelioBeKa. BakHelliue XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTtpoeHne M (U3NUECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CEPhl. AIIJIOTPOIHBIE MOAU(PUKAINYA KUCIOPOa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOpPOA, CTpoeHue, (PU3nyecKue u
XUMHUYECKUE CBOMCTBA. OKCHUIIBI CEPbl KaK MPEJICTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Qu3MUecKMe ¢ XUMHUYECKHE CBoWcTBa (00IMe Kak
MPEACTaBUTENA KJacca KHUCIOT | crenuduueckue). XUMUYECKHE PEaKIny,
JeXalue B OCHOBE MPOMBIINIJIEHHOTO CIMOC00a TONYYEHHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. CONMM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKIIUs Ha



cynbdar-uoH. HaxoxnaeHnue cepbl U €€ COCIUHEHUN B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeapl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OO6miast xapakTtepuctuka 3mneMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B MPHUPO/IE,
busnueckue U xumMuueckue cBorcta. Kpyrosopor azora B nmpupoze. AMMuUak, ero
(bu3NYecKrue 1 XMMHUYECKHE CBOMCTBA, MoTyYeHue u npuMenenue. Conu aMMOHUS,
uX (pU3NMYECKUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoJydeHue, PU3NUeCKHe U XUMHUYECKUE
CBOIicTBa (0OIIME Kak TPEJICTAaBUTENs Kjacca KHCIOT W  Clenu(puyecKue).
Wcnonb3oBaHue HUTPATOB M COJEH aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
yA00peHnil. XMMHUYECKOe 3arpsi3HEHUE OKPYKAIOLEH cpeibl COEIMHEHUSIMU a30Ta
(KUCITIOTHBIE JOXIHW, 3arps3HEHUE BO3ayXa, MOUBBl W BoAoémoB). Docdop,
aioTponHeie Moaudukanuu Qocdopa, PuznUeckre W XUMHYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kucnora, GU3NIECKUe U XUMUUECKUE CBOWMCTRA,
nosiyuenue. Mcnoap3oBanue GpocdaToB B KaYECTBE MUHEPAIbHBIX YIOOPEHUN.

O6mast xapakrepucTtrka 371eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHMsS.  YIJIEepoA,  aJUIOTPOIHbIE
Monu(pUKAMKA, PACTIPOCTPAHEHHE B TMPHUPOAE, (U3HUECKHEe W XUMHUYECKUE
cBoiicTBa. Ancop6Oumsa. Kpyrosopot yraepona B mpupozae. Okcunabl yriaepoja, ux
dbusznueckue M XUMHYECKHE CBOWCTBA, JEUCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJIyYeHHE M TMPUMEHEHHE. DKOJIOTMYECKUE TPOOJIEMbl, CBA3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza r1100anbHOrO NOTEIUICHUS KIMMaTa, MMapHUKOBBIM
abdexT. YronpHas KuCI0Ta U €€ coiu, X GU3NYEeCKUE U XUMHUYECKHUE CBOWCTBA,
nojiydeHue u TnpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHavabHBIE MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUIIEH, alleTUJIEH, 3TaHOJ, TTTUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKHU YIJIEBOJOPOAOB (Yrojib, MNPUPOIHBIA Ta3, HeDTh),
IPOAYKThl UX MepepaboTku (O€H3MH), UX pOJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMONOTUYECKH Ba)XKHBIX BEIECTBAX: KHPaxX, OCIKaxX, yriaeBoJaax — U Ux
poiM B KU3HM 4elIOBeKa. MarepuaqibHOE€ €IUHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COCTMHEHUH.

KpeMHuii, ero ¢u3snueckue W XUMUYECKHE CBOWCTBA, TOJYyYEHHUE H
npumeHenue. CoenwHeHHS KpemMHUs B mpupone. OOmue mpencraBieHus 00
okcujae kpemHusa (IV) u kpemHueBoi kuciore. CUIMKaThl, MX MCIOJb30BAaHUE B
ObITY, B MPOMBIILIEHHOCTH. BaskHelilne cTpouTeNbHbIe MaTepUalbl: KEPAMHUKA,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobiembl 6€30MacHOro0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

H3ydeHue o0pa3IoB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MPOBEICHNE KAYECTBEHHBIX PEAKIMid HAa XJIOPHUI-HOHBI U HAOIIOICHUE TMPU3HAKOB
UX TIPOTEKAHMs, OMbITHI, OTpaxaroue (HU3NYECKUEe U XHMMHUYECKHE CBOMCTBA
raJIOTeHOB M MX COCAMHEHUW (BO3MOXKHO MCIOJIb30BAaHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHME C 0Opa3laMu XJOpUJIOB (TaJIOT€HUIOB), O3HAKOMJICHUE C
oOpasmaMu  ceppl M €€  COEAMHEHUSAMHU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOMIOACHHUE Tpoliecca OOyTIIMBaHUS caxapa MoJ JEUCTBHEM
KOHILICHTPUPOBAHHON  CEpPHOW  KHUCIIOTHI, HW3yYEHHUE XHUMHYECKHX CBOMCTB
pa30aBIEeHHON CEpHOM KUCIIOTHI, MPOBEACHUE KAYECTBEHHOW peakiuu Ha CyJibdar-
MOH U HAONIOJIeHUE TpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMIIEHHE C (DU3NYECKUMU
cBoiicTBamMu azorta, (ochopa m ux coemuHeHUU (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAITIOB), 00pa3aMu a30THBIX U (OCHOPHBIX yIAOOpEHUH, MOTyUYeHue,
coOuMpaHue, pacrno3HaBaHME€ U H3YyYEHUE CBOWCTB aMMHaka, TMpPOBEJACHUE
KAueCTBEHHBIX peakIuii Ha MOH aMMOHHUA U PocdaT-uoH U U3yUEHHUE MPU3HAKOB
UX IPOTEKAHMUsI, B3aUMOJECHCTBUE KOHIECHTPUPOBAHHON a30THOM KUCJIOTBI C MEBIO
(BO3MOXKHO HCMOJIb30BaHUE BHJIEOMATEPUAJIOB), H3y4YECHUE MOJIeIIen
KPUCTAJUIMYECKUX PEMIETOK anMasa, rpadura, (QyJuepeHa, O3HAKOMIICEHHE C
MPOIIECCOM  afcOpOIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOra3a, MojaydyeHue, cOOUpaHue, pacrlo3HAaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO ra3a, MPOBEICHUE KauyeCTBEHHBIX peakiuii Ha KapOoHAT u
CWIMKAT-UOHBl W W3y4Y€HUE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CHJIMKATHOM MPOMBIIUIEHHOCTH, PEMIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHene HeMETAJUIbl U UX COCITMHEHUSD.

MeTaJsibl U UX COeTMHEHUS

OO01mast xapaKTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJVIOB HA OCHOBAHHUH
ux TnonoxeHusa B llepuommueckor cucreme XuMHYecKux odiaemeHtoB /I, .
MenaeneeBa u crpoeHusi aroMoB. CTpoeHHE MeTaloB. Mertaiuinueckas CBS3b U
METAJUTMYECKasl ~ KpPUCTAJUIMYECKas  pemeTka.  DJIEKTPOXUMHUYECKHH  psll
HampsHKeHUH MeTaiioB. Ou3nueckrue U XMMHYECKUEe CBOMCTBAa MeTayuioB. OOmue
CHOCOOBI TMONy4YeHUs: MeTauioB. [IoHSATHE O KOPPO3UM METAJIOB, OCHOBHBIC
criocoObl 3aluThl WX OT Koppos3uu. CrutaBbl (CTajdb, YYTYH, JIOPATIOMHHUH,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounble MeTaIBL: MONOKEHNE B lleproanueckor CUCTEME XMMUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXO0XXJCHUE B IPUPOJE.
duznyeckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HATpus U Kanus). OKCUIBI U



TUAPOKCUABl HAaTpusi W Kauus. I[IpuMeHeHHWe IIeNOYHBIX METaUIOB M HX
COEJIMHEHHU.

[Ilen0YHO3EMENBHBIE METAJUIBI MarHuii M KaJIbLUWWA: IIOJIOXKEHUE B
Ilepuonnueckoin cucreme xumuueckux sneMeHToB . 1. Menneneesa, ctpoeHue
MX aTOMOB, HaXOKJICHUE B Npupojae. Pu3nueckrue U XMMUYECKHE CBOMCTBA MarHus
U Kanplusd. Baxneilmme coeauHeHUs KaubLUs (OKCHA, TUAPOKCHI, COJIH).
JXécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AnromuHuN: nosioxkeHne B [leproguyeckoi CUCTEME XUMUYECKUX JIEMEHTOB
J. . MeunneneeBa, CTpO€HHE aToOMa, HaXOXKJIeHUE B mnpupoac. Pusnyeckue U
XUMHUYECKHE CBOMCTBA altfOMUHUA. AM(POTEpHbIE CBOMCTBA OKCHJIA U THIPOKCHUIA
QIIFOMUHUS.

XKenezo: nonoxenue B [leppoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpoeHME aTroMa, HaxOoXiaeHue B npupone. Pusnyeckue Hu
XUMUYECKHE CBOKCTBA xene3a. OKcuabl, THAPOKCUAbI U conu xkene3a (1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C 0Opa3l[aMud METauIOB M CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3yYEHHME  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOYXKHO
UCIIOJIb30BaHUE BUJEOMATEPUANIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCUIA
KaJlblIUs U HATpusi C BOJAOM (BO3MOKHO HCIIOJIB30BAaHHUE BHJIEOMATEPHUAIIOB),
VCCIIEOBAHUE CBOMCTB KECTKOM BOJBI, IPOIIECCA TOPEHHUS KEJIe3a B KUCIOPOAE
(BO3MOXXHO  HCIOJB30BAHHE  BUIEOMATEPUATIOB), MPHU3HAKOB  MPOTEKAHHS
KAUYECTBEHHBIX PEAaKUUN HAa MOHBI: MarHus, KaJbLiWs, aIIOMUHHUS, LIUHKA, JKeje3a
(IT) u xxene3a (II1), meau (II), HaGMrOICGHUE U OTIMCAHUE TIPOILIECCOB OKPAIIMBAHMS
IUIaMEHU HWOHAMHU HaTpHs, Kalus U Kaiblus (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB TMAPOKCH]IA ATTFOMUHUS
Y TUIPOKCHJIA INHKA, PELICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «Baxnenmmue
METAJIIbl U UX COCAUHEHUS.

XuMHus 4 OKpYyKAKLas cpeaa

BemectBa u Marepuanbl B IIOBCEJHEBHOM >XKHU3HU 4YeJIOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BELIECTB M XMMHUYECKHX peakuui B ObITy. [lepBas momoiupb npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XVMMHYECKOE 3arps3HEHUE OKpYXarolehd cpeabl (mpenenapHas JOMyCTHMAast
KOHLeHTpauus BewecTs, aanee — [IJIK). Poiap XuMuu B pemieHun 3KOJIOIrMYECKUX
pooJIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe 00pa3lloB MaTepHajioB (CTEKIIO, CILIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepHuabl).

Mescnpeomemmunie ceéa3u



Peanuzanuss MeXNpeaMeTHBIX CBA3€H MNpU M3YYEHUHM XUMHH B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BaHHE KaK OOIIUMX €CTECTBEHHO-HAYy4HbIX
NOHATUMN, TaK U MOHITHM, SBISIOIIUXCS CUCTEMHBIMH JIJISl OTJCNIBHBIX NMPEAMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1ue ecrecTBEHHO-HAyuYHbIE MOHSTHUS: HAy4yHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHaliu3, CHUHTE3, KiaccuuKaus, NEePUOJUIHOCTb, HAOJIIOJECHUE,
HKCIIEPUMEHT, MOJCIMPOBAHUE, M3MEPEHUE, MOJEIb, SIBICHHE, NapHUKOBBIMI
s PexT, TEXHOIOTHS, MAaTEPHUAIIBI.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PaJUOAKTUBHOCTh, MOJIEKYJa, OSJEKTPUUYECKHH 3apsiji, NPOBOJHUKH,
MOJIYIPOBOJHUKH, JAUDIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHO€ COCTOSTHUE BeIlleCTBa, ra3, pacTBOpP, PACTBOPUMOCTh, KpUCTAJUIMUECKas
pemérka, CriaBbl, (PU3MYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHHUS, KOCMHYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, 3KOCHUCTEMA, MHHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, MUTATEIbHBIE BEILIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE HUCKOIAeMble, TOIUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA I[NPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHBI

JImyHOCTHBIE pe3ynbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO  OOUIETO
o0pa3oBaHUs JOCTHUralOTCs B XO0JA€ OOy4YeHUS XMMHH B €IUHCTBE y4eOHOU H
BOCIIUTATEJILHOUN JIESITEIbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMUA POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH, HPHUHSATHIMU B
oOIIeCTBE TMpaBWJIaMU M HOPMaMHM TIOBEJCHHS U CIIOCOOCTBYIOT ITpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN 00YYarOIINXCS.

JInuHOCTHBIE ~ pe3ynbTaTbl  OTPAKAKOT  TOTOBHOCTh  OOyYaroluxcs
PYKOBOJCTBOBAaTbCA CHCTEMON TMO3UTHBHBIX IIEHHOCTHBIX OpHUEHTAlUd U
pacIlIMpEHUE OMbITa AEATEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpruoOTH4€eCKOro BOCTIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAYyYHOMY HACIEJMI0, TMOHMMAHUS 3HAYCHUS XUMHUYECKOW HAYKH B KU3HU
COBPEMEHHOTr'0 O0OIIEeCTBa, CIOCOOHOCTH BIAJETh TOCTOBEPHOM HH(pOpMAIMEH O
MEPENOBbIX JOCTMKEHUSIX M OTKPBITUAX MHPOBOM W OTEYECTBEHHOM XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaaaHCKOro0 BOCIMTAHMS

MPEJCTABICHUSI O COLMAIBHBIX HOpPMaxX U MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEIbCKOW,  TBOPYECKOW U JIPYTUX  BHJAX
NEeSTENbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOHM MAESTENbHOCTU IpHU
BBITIOJTHEHUU Y4YeOHBIX, IIO3HABATEJIbHBIX 3a/7a4, BBIOJHEHUH XUMHYECKUX
HKCHEPUMEHTOB, CO3JaHUN YUEOHBIX MPOEKTOB, CTPEMIICHUSI K B3AMMOTIOHUMAHUIO
U B3aWMOIIOMOIIM B TMPOIECCe OTON Y4eOHOW JesATEeTHbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJECHHUE U TMIOCTYIIKM CBOMX TOBapUIIEH C TO3ULIHMU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHHUA:

MHPOBO33PEHUYECKNE TPEACTABICHUS O BEIIECTBE M XUMHUUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH U COCTaBIISIONINE
OCHOBY JJIsi TMIOHUMAaHUsSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJbI, B3aMMOCBA3SAX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBbIE I OOBSICHEHUs HaOII0JAaeMbIX IMPOIIECCOB M SIBJICHUH,
MO3HaBaTEIbHON, MH()OPMALIMOHHOW W YMTATEIbCKOW KYJIbTYphl, B TOM YHCIIC
HaBBIKOB CaMOCTOSATENIbHOM pabOThl C Y4eOHBIMH TEKCTAMH, CIPABOYHOU



JUTEPATYpOid, JOCTYNHBIMA TEXHUYECKHUMH CpPEJACTBAaMH HWH(POPMAIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYYEHHI0 W TO3HAHHUIO, J0003HATENBbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEA0BATENIbCKOU
JEeSTeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH M YPOBHA OOyYEeHHsS B
JTaJbHEHIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHME ILIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILUEHUS K CBOEMY
3/I0pOBbIO, YCTAaHOBKM Ha 3J0POBBIH 00pa3 *U3HU, OCO3HAHUE IMOCIEICTBUN U
HEMPUATUE BPEIHBIX MPUBBIUEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBUJ  OE30MAaCHOCTH TMPU  OOpallieHUuu C
XUMUYECKAMH BEIIECTBAMH B OBITY M peaTbHOW KU3HHU;

5) TpyaoBOro BoCIuTAHMSA:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Npodeccuid U TpyJa pa3InyHOro poja,
yBaXEHUE K TPYAYy M pe3yJbTaTaM TPYJOBOH IEATEIHHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHMM 10 XHMHH, OCO3HAHHBIA BBHIOOD
WHIUBUYAIbHON TPAaeKTOPUU MPOJOJIKEHUsT 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEIHOW mpo(hecCHOHATBFHON ACSITENbHOCTA U Pa3BUTUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(HECCHOHATILHOM Cpeie;

6) 3K0J10rHYEeCKOro BOCIIMTAHUS

HKOJIOTUYECKU 11€1ecO00pa3HOE OTHOLIEHHE K HPUPOJEe KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS, IOHUMAHKUE 1IEHHOCTU 3JI0POBOTO U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(U3HMYECKOMY M TICHUXWYECKOMY 3J0POBBIO, OCO3HAHHME LIEHHOCTH COOJIOACHUS
IpaBuJI 6€30MaCHOTO MOBEIEHUS TP pabOTe C BEIIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4aeMble NMPU U3YUYCHUM XUMUHU, IS
penieHus 3a7a4, CBA3aHHBIX C OKPY’KaIOIIEeH MPUPOIHON CpeloH, JIJIsl MOBBIIIECHUS
YPOBHSI  3KOJIOTMYECKOW  KYJbTYpbl, OCO3HaHHUA TIJ00AIbHOrO  Xapakrepa
HKOJIOTUYECKUX TMPOOJIEM M MyTel WX pelIeHus MOCPEICTBOM METOJ0B XHMHUH,
HKOJIOTUYECKOTO MBIIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B TMTO3HABATEIILHOM,
KOMMYHUKATUBHOW U COIMATIBLHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanpeiMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIE IS
dbopMupoBaHUST MHUPOBO33PEHHUS OOIICHAYyYHbIE TOHATUSA (3aKOH, TEOpHs,
IOPUHLIKII, TUIIOTE3a, (PaKkT, CUCTEMa, IPOLECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETaxX U IO3BOJSIOT Ha
OCHOBE 3HAHMM U3 ITUX MPEIMETOB (GOPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU



HAay4YHOUW KapTHHE MHUpA, U YHUBEpPCAJIbHbIC YUeOHbIC IEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJSTUBHBIE), KOTOpPbIE OOECHeYUBaKOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHHPOBAHHUIO M OCYIIECTBICHHUIO Y4YEOHOMH
JESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE [1eiiCTBUSA

ba3oBble 1ornyeckue AefcTBUs:

YMEHUSl MCHOJB30BATh MPUEMBI JIOTUYECKOTO MBIIUICHHUS TMPU OCBOEHUU
3HAaHUMW: PACKPBIBATH CMBIC] XUMHUYECKUX TMOHSTUN (BBIIEIATh UX XapaKTEPHbIC
NpU3HAKKU, YCTAHABJIMBATh B3aWMOCBS3b C JIPYTMMHU MOHSTUSMH), UCIOJIb30BAThH
MOHATHS 711 OOBSICHEHUS OTIETbHBIX ()aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KiacCU(PUKAIIMM XUMUYECKUX BEIIECTB M XMMUYECKHX PEAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, ETyKTUBHBIC, 110 aHAJIOTHUN),
JieJaTh BBIBOJIBI M 3aKJIFOUCHUS;

yMEHHE TPUMEHSATh B TPOIECCe TO3HAHUS TOHATHS (MPEAMETHBIE U
MeTarpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCTIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJCIbHBIC MPEACTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ D3JIEMEHTa), XuUMHueckas ¢Gopmylia U ypaBHEHUE
XUMUYECKON PEaKIuy — MPH PeIIeHNH y4eOHO-TI03HABATEIbHBIX 33/1a4, C YIETOM
ATUX MOJIETbHBIX TPEJICTABICHUN BBISBIATH U XapaKT€pU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3YyYaEMbIX 00BbEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, IMPUYUHHO-CIEJACTBEHHbIE CBSI3U U
MPOTUBOPEUHS B U3yUaEMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBrble ucciegoBarTenbCcKue 1efiCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHHUA, a TaKXKe B KayeCTBE OCHOBBI JUIsi (OPMHPOBAHUSA THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETEHUE OIbITa MO TUIAHUPOBAHHWIO, OPraHHU3allMd W TIPOBEICHUIO
YYEHMUECKUX HKCIIEPMMEHTOB, YMEHHME HaOMoAaTh 3a XOJOM Ipolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyJIUpoBaTh 0000UIEHUS U
BBIBO/IBI 10 PE3YJIbTATAM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATh OTYET
O MPOJIeTITaHHOM padoTe.

Pa6ora c undopmanueii:

YMEHHE BBIOMpPATh, aHAJIU3UPOBATH M UHTEPIPETUPOBATH HUHPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM TPECTABICHUS, MOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl ~ JIUTEpaTypa XHMHUYECKOTO COJEp)KaHHs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTHUYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



YMEHHUE MPUMEHATh pPa3JIMYHbIE METOJIbI U 3aMpOChl MPU MOUCKE U O0TOOpE
MH(OpPMAIMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [JIsl BBINOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3a]a4 ONPEAeIEHHOrO TUIA, IPUOOPETEHUE OIbITa B
00JaCTH  UCMOJIb30BaHUSI ~ MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpPON aKTUBHOTO KCIIOJIb30BAHUS PA3JIMYHBIX MIOMCKOBBIX CUCTEM,
CaMOCTOATENBLHO BHIOMpAaTh ONTUMANIbHYIO (hOPMY MpEACTaBICHHUS] HHPOPMaLUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a/adyd  HECJIOKHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu hopmMamu rpadUKu ¥ KX KOMOWHAIIUSAMY;

YMEHHE HCIIOJIb30BaTh W AaHAIM3UPOBaTH B Tpolecce y4yeOHOM u
UCCIIEIOBATENBCKON /1EATEeIbHOCTH MH(GOPMALUMIO O BIMSHHUU MPOMBIILJICHHOCTH,
CEJILCKOT0 XO35IMCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPYKAIOLIEH MPUPOIHOU
Cpebl.

KoMmyHuKaTHBHBIE YHUBepCcaJbHbIe YUeOHbIe IeiicTBUSA:

YMEHHMS 3a/laBaTh BOMPOCHl (B xojAe auaiora W (Wiau) AUCKYCCHHM) MO
cyumiecTBy  oOcyxgaemMoil  TeMmbl, (OpPMYyJIHpPOBATb CBOM  TPEAJIOKEHUS
OTHOCHUTEJIbHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4H;

YMEHHSI  TPEACTaBIATh  MOJYYEHHBIE  PE3yibTaThbl  IO3HABATEIbHOMN
NEeSATENbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTaxX; JeiaTh MPE3eHTALHNI0
pPE3yIAbTATOB BBIMOJIHEHHUS] XMMHUYECKOTO 3KCHeprUMeHTa (1adopaTopHOro OMbITA,
1abopaTopHOI pabOTHI O UCCIIEI0OBAHUIO CBOMCTB BEIMIECTB, Y4EOHOTO MPOEKTA);

yMEHHUsSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABATEJIbHOM M  MUCCJIEAOBATEIbCKOW  AEATEIbHOCTH MPHU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOMIMX HMHTEPECOB U COIJIACOBAHMS
no3uuui (00CcyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMBbD», KOOPAUHALIHS
COBMECTHBIX JCHCTBUM, OIpEIECICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTue).

PerynsiTuBHbIC yHUBepCcAJIbHbIE YUeOHbIE 1elCTBHUS:

YMEHHE CaMOCTOSITEJIBHO OIPEAENATh LEJN JEATEIbHOCTH, IUIAHMPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeNbHOCTh, BBIOMpaTh Hanbosee 3pEeKTUBHBIE CIIOCOObI PEIICHHS YUYEOHBIX U
NO3HABATENBHBIX 3374, CAMOCTOSITENBHO COCTaBISATh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITOPUTM JECUCTBUM IPU BBIIOJIHECHUM 3aJaHUM C YUYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE TMOJIYYEHHOTO pe3yjbTaTa 3asBICHHOW WENH, YMEHHE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO 0053aTENBHOIO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld Mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, crnenuduueckde ISl NPEeIMETHOM 00JacTH  «XHUMHS», BHJbI
JNEATeIbHOCTH MO  TOJYyYEHUI0 HOBOTO  3HAHUWS, €ro HMHTEpHpETaIlu,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3IMYHBIX YIYCOHBIX M HOBBIX CUTYaIlUsX.

K xoniy oOydenus B 8 kjacce npeaMeTHbIe pe3yJbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITUXCSI YMEHUIA:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CIOXHOE BEIIECTBO, CMECH
(olHOpO/IHAST U HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas 10J1s1 XUMUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBaHHUE, COJIb, DJICKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKUCIICHHS, XUMUYECKasi peakius, KiacCuUKaius peakiuil: peakiuu
COCAMHEHUSI, PEAKIUU PA3IOKEHUS, PEaKIUU 3aMElICHUs, peaKkuu
o0MeHa, 9K30- U IHJAOTEPMUYECKUE PEAKIINHU, TETUIOBOM 3 (HEKT peakiium,
PO aToMa, JJIEKTPOHHBIM CIIOH aToMa, aTOMHas OpOUTalb, pPaaUycC
aTomMa, XUMHUYECKasl CBs3b, MOJIAPHAsI W HEMOJIIPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBfA3b, UOH, KaTUOH, aHUOH, PACTBOp, MAcCOBas JI0Jsl BEIIECTBa
(mpolLleHTHAs! KOHILIEHTPAIHs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKUX TOHATUHA U
MPUMEHSITh 3TH TIOHATHUS MPU ONMKMCAHUM BEUIECTB U UX MPEBPAILICHUI;

e WCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (opmyl
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMNpENENsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENeHb  OKHCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEIEIEHHOMY KJIACCy COCIUHEHUHN I10
dbopmynam, BHUJ XUMHUYECKOW CBS3U (KOBaJCHTHas ¥ WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBath cMbica Ilepuommueckoro 3akona JI. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOJUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MojoxeHus B [lepuomuueckoit cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATH M XapakTepuszoBaTh TabmuuHyro Gopmy Ilepuoguueckoii
CHUCTEMBbl XHMMHUYECKHX DJIEMEHTOB: pa3M4aThb [OHATHS «IJIABHAs
noarpynmna (A-rpymnmna)» u «mnobdounas noarpymnmna (b-rpynma)», mansie u
OOJbIIIME TEPUOMblI, COOTHOCUTH O00O3HAYEHUsS, KOTOpPbIE HMEIOTCS B
tabaune «llepumonuueckas cucrema xXumMuueckux odiementoB JI. H.
MeHnpneneeBay C YUCIOBBIMU XapaKTEpPUCTHKAMH CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj siapa, 00IIee YUCIO DICKTPOHOB
U paCTpEIENICHIE UX TI0 SJICKTPOHHBIM CJI0SIM);

KJ1acCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAHMUYECKHE BEIECTBA,
XUMUYECKHAE peaknuu (10 YHUCIy M COCTAaBYy YYacTBYIOIIMX B PEaKIHH
BEIIECTB, MO TEIJIOBOMY 3D PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XWMUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE MTPUMEPAMHI MOJIEKYJISIPHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMHYECCKUX PEAKIIHIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TPOTEKAaHWS XWMHUYCCKHX TpPEBpaIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbBHYIO MOJEKYJISPHYIO ¥ MOJSPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMeHTa 1o QopMmyie
COCTMHEHHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, IPOBOIUTEH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEAKIINH;

MPUMEHSTh OCHOBHBIC OTICPAIIMHA MBICIUTEIHLHON ACATEIHPHOCTA — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHCTeMaTH3aIllio, KIacCH(pHUKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3€W — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX pEaKlUid, eCTEeCTBEHHO-HAy4YHbI€ METO/IbI
MO3HAHUS — HAOIIOJCHUE, HW3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  TOJB30BAaHUS ~ XUMHYECKOM  TOCYJIOH |
7abopaTopHbIM 000pYy/IOBaHHEM, a TakKe IpaBuUiIaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIIUSAMH 10 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB 10 TIOJYYCHHIO W COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOJAa U KHUCIOPOJa), MPUTOTOBICHUIO
pAacTBOPOB € OMPENEIEHHOW MAaCCOBOM JIOJIEM PaCTBOPEHHOIO BENIECTBA,
IUTAHUPOBATb M MPOBOJUTH  XMMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEI0UYEH M KUCIIOT C IMTOMOIIBI0 HHIUKATOPOB
(;takmyc, henondTanent, METUIOPAHXK U IPYTHUE).

K koHiry oOydeHus B 9 kiacce npeMeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YHAIOIITUXCSI YMEHUIA:

pPacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKMX IIOHATHUH: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHULIATENBHOCTD, CTEIIEHb
OKHCJICHUS, XUMUYECKasl PeaKkiusi, XUMHUECKas CBS3b, TEIUIOBOWU dPQeKT
peakuuu, MOJb,  MOJSpHBIA  00BEM,  pacTBOpP,  AJNEKTPOJIUTHI,
HEIEKTPOJIUTBL, JJIEKTPOIUTUYECKAs IHCCOLMALNs, PEAKIUA HOHHOIO
oOMeHa, KaTalnu3aTop, XUMHUYECKOE paBHOBEcHUE, OOpaTUMbIE U



HEOoOpaTUMbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKIIHH,
OKUCJIMUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHE,
aioTponusi, aMmGOTEePHOCTh, XUMHUUYECKasl CBS3b (KOBaJIGHTHAs, MOHHAs,
METAJUIMYECKAsi), KpUCTAUIMYECKass pEIIETKa, KOpPpO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKIMH, TMPEAeTIbHO TOMyCTUMAs
koHueHtpanus [[JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUUYECKUX TMOHATHH W
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUY BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJMKY JUIsI COCTaBJiCHHS (hopmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

ONPEEIISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUSI XUMUYECKUX PJIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
onpeen€HHOMY KJaccy COEAMHEHWH 1Mo ¢opMmyriaMm, BHI XUMHUYECKOM
CBsI3U (KOBAJEHTHAsl, HWOHHAs, METaJNINUeCKas) B HEOPTaHUYECKUX
COEIMHEHMSIX, 3apsA] MOHA N0 XMMHUYECKON (popMylie, XapakTep Cpelbl B
BOJIHBIX PAcTBOpPax HEOPraHMYECKUX COETUHEHHI, TUIl KPUCTAJUIMYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIica llepunoamueckoro 3axkona JI. W. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TMOHMMAaHWE: OMUChIBATH M XapaKTepU30BaTh
tabimmunyio popmy lleprogudeckoil CUCTEMBI XUMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHATHS «TJIaBHas moarpynmna (A-rpymnma)» u «mobodHas
noarpynmna (b-rpynma)», manble W 0oJibIIME TEPHOJIbI, COOTHOCHTD
0003HAaUEHHUsA, KOTOpbIE UMEITCS B MEPUOJUYECKON Tabmuue, cC
YUCJIOBBIMU  XapaKTEpPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHYECKHUX
3JIEMEHTOB (COCTaB M 3apsia  sjapa, oO0Ilee 4YHUCIO JJIEKTPOHOB U
pacmpeneneHe HX IO JJICKTPOHHBIM CII0SiM), OOBACHATH OOIIMe
3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB AJIEMEHTOB M MX COCIWHEHUHN B
npejenax MajiblX MEePUOJIO0B U TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTaBy YYacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3G (dEKTy, M0 U3MEHEHHUIO CTENEeHEW OKUCIEHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIMIME U CHEeNUPUUECKUEe XUMHUUYECKUE
CBOMCTBAa TMPOCTBIX W CIOXKHBIX BEIIECTB, MOJATBEPKIAsd OIMUCAHUE
npuMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIIN;

COCTABJISITh YPABHEHMSI DJIEKTPOJIUTUYECKOW JTUCCOLMAIMM  KUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIMi, TOATBEPKIAIONINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMH PA3TMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIIHid
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaraHca dTUX PEeaKIluii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUSA,
BO3MOXHOCTH TIPOTEKAHUS XWMHYECKHX TIPEBPAICHUNA B Pa3IAYHBIX
YCIIOBUSIX;

BBIYKCIIATh OTHOCHTCIIBHYIO MOJICKYJISIPHYIO M MOJSPHYH  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJeMeHTa 1o (opmyre
COCTMHEHMSI, MAaCCOBYIO JIOJIFO0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKIInu;

coOmo/laTh  MpaBWJia  TOJB30BAaHUS ~ XUMHUYECKOM  TMOCYyAOH |
JabopaTopHbIM  00Opy/JOBaHUEM, a TakKe TMpaBuia oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB 110 TOJYYCHUIO W COOMPAHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

IPOBOJUTh  pEAKIMH, MOATBEPXKIAIOUIME  KAueCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMU.-,
uonua-, kapOonart-, ¢ocdar-, cunmkar-, cyinbdar-, THIPOKCH]I-HOHBI,
KaTHOHbI aMMOHHUS W WOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

OPUMEHSTH OCHOBHBIE OMEPAlMU MBICIUTEILHON ACSATEIBHOCTH — aHAIIN3
W CHHTE3, CpaBHEHHE, OOOOIICHUEe, CHUCTEeMaTU3aIUI0, BBISIBJICHUE
PUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YyYCHHsI CBOMCTB BEIIECCTB H
XUMUYECKUX PEaKIHiA, ECTECTBEHHO-HAYYHBIE METOMbI TO3HAHUS —
HAOJIIOICHNE, U3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peasIbHBIA |
MBICJICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBO 4acon
Ne HaumeHoBaHue pa3aesioB 1 DJIeKTpPOHHBbIE (HH(PPOBbIE)
KouTtposabHbie IIpakTnueckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBare/ibHbIE pecypchl
padoThI padoThI
Pasnean 1. [lepBoHavyanbHble XUMUYeCKHE IOHATHSA
XuMust — BakHas 00J1aCTh

L1 €CTEeCTBO3HAHMS U 5 ) bubnuoreka [IOK

’ MPAKTUYECKOU JeATETLHOCTH https://m.edsoo.ru/7f41837¢c

YeJIoBeKa

12 BermectBa 1 xumuueckue 15 1 bubmuoreka IIOK

' peakuuu https://m.edsoo.ru/741837¢c

Hroro no pazneny 20

Pa3znen 2. BaxxHeiinmue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB
21 Bozayx. Kucnopoa. [lonsitue 6 bu6mmoreka [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoux. ITonstue o kucinorax 3 1 bub6nuoreka LIOK

' ¥ COSX https:/m.edsoo.ru/7f41837¢
73 Bona. PactBopsl. [TonsaTue 06 5 1 | bubnuoreka [IOK

' OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
4 OCHOBHBIC KJIACCHI 1 1 1 bubmoreka [IOK

' HEOPraHWYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 30

Paznen 3. Ilepuoanyecknii 3axkoH u [lepnoanueckas cucrema xumniyeckux 1eMeHToB Jl. . MenaesneeBa. CTpoeHue aToMOB.
Xumuyeckas ¢Bsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN




[lepuoanueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bubnnorexa LIOK
’ XUMHYECKHUX dJ1eMeHTOB J[. 1. https://m.edsoo.ru/7f41837¢
Menneneesa. CTpoeHue aToma
XumMudeckast CBSI3b.
32 OKHCIIHTEITEHO 8 bubmmorexa LIOK
) https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJILHBIC PEAKIIHH
bu6nuoreka [JOK
41 15
TOTO MO PASACTY https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnnorexa [IOK
PBHOC BP https:/m.edsoo.rw/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

1O NPOT'PAMME




9 KJIACC

Konun4yecTBo yacos DJICKTPOHHBbIE
HaunmMeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoasusie | IIpakruueckue (mupp )
NMPorpaMmbI Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. BenmecTBO 1 XUMHMYeCKHEe PeaKIIUN
L1 [ToBTOpEHME U yriTyOlieHne 3HaHUH OCHOBHBIX 5 1 bubnunoreka [IOK
' paszaenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHUECKAS AUCCOLIUALIHS. 2 | 1 bubmnoreka [IOK
' XHMMHUUYECKUE PEAKIUHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJILI 1 X cOeTMHEHUS
71 OO01mas XxapakTepruCTUKa XUMUIECKIX 4 1 bubnmnoreka [IOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as xapakTepUCTUKA XMMHUECKHUX
22 BJIeMeHTO]S VIApr ninbl. Cepa u eé 6 brbmmorexa HOK
' by PP https://m.edsoo.ru/7f41a636
COGIIMHEHUS
OO6mras xapaKTepUCTUKA XUMHUECKHUX
23 3neMeHT0§ VA Ir) nmsl. A30T, hocdop u ux 7 1 brbmmorexa [HOK
' PYSHEL £30% P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO6mras xapaKTepuCTUKAa XMMHUECKHUX
24 3neI;eHT01f IVAp NIbL. YTIEpPOa U KPEMHUI 8 1 2 brbmmorexa [HOK
' Py ' POAH KD https://m.edsoo0.ru/7f41a636
1 UX COEIMHEHUS
Hroro no pazaeny 25




Pa3gen 3. MeTaJlIBI 1 X cCOeTMHEHUS

. bu6nuoreka [JOK
3.1 Obmme crolicTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
32 B 16
AKHEUIIINE METAJUILI U UX COSIUHEHUS hitos://m.edsoo.ru/ 7412636
Hroro no pazaeny 20
Pa3nen 4. Xumus u okpy:kamomas cpena
4.1 BemecTBa 1 MaTepHaibl B JKU3HU YEIOBEKA 3 bubnmorexa [TOK
' = P https:/m.edsoo.ruw/7412636
Hroro no paznemny 3
PesepBHOE Bpems 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJITMYECTBO YACOBIIO 68

INPOI'PAMME




IHOYPOYHOE INVTAHUPOBAHHUE
8 KUIACC

N Kosn4yecTBo yacon JJIeKTPOHHBbIE HU(POBLIE
o
/i Tema ypoka Beero Konrpoabnsie | Ilpakruueckue o0pasoBaTe/ibHbIE
r
padoThI padoThI pecypcsl
1 [Ipenmer xumun. Poisib XuMuu B KU3HU | butmmoreka [JOK
yeJioBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHMS B XUMHUHU 1 bubmmorexa [OK
A https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padora Ne 1 «IIpaBuna paboThI
3 B ia60 aro I/II/IpI/I puéMbl 00 I.Zl CHI/ISIpC 1 1 bubmorexa [OK
patop p patl https://m.edsoo.rw/ff0d23de
71a00paTOPHBIM 000PYIOBAHUEM
4 YucTele BemecTBa 1 cMecH. CriocoObl | bubmmorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padorta Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOU 1 1 bubmorexa HOK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmorexa [JOK
6 A 1
TOMBILH MOJICKYIbT https://m.edsoo.ru/ff0d2a6¢
7 XuMHUYECKHe 3JIEMEHTBI. 3HAKH (CUMBOJIBI) 1 bubmmoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie B CIOKHBIC BEIICCTBA 1 brbmmorexa HOK
p = https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOC YUCHHE 1 bubmmorexa [OK
yip ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTB.
10 Xumuueckas popmyia. BaneHTHOCTh aTOMOB 1 bubmmorexa [OK
) https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX JIEMECHTOB
11 OTHOCHTEILHAS aTOMHAS Macca. 1 Bubnuoreka [JOK




OTHOCHUTENLHAA MOJICKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323¢

12 MaccoBasi 10J1s1 XUMHUYECKOTO 2JIEMEHTA B bubmmorexa [JOK
COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonungecTtBo BemecTsa. Mons. MoisipHas bub6nnoreka LIOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBIICHUS. bubnuotexa [IOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
5 [Ipu3HaKky 1 yCin0BUS IPOTEKAHUS bubnmnoreka [JOK
XUMHUUYECKUX pPeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEILIECTB. bubnmnoreka [IOK
XUMUYECKUE YpPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koaudecTBa, MacChl BEIlIECTBa bubmuoreka IIOK
10 YPaBHEHMSIM XUMHUUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanmst XMMUIECKUX peaKIuii
18 (coeauHeHuUst, pa3nOKEHHs], 3aMEILEHUS bubmmorexa [OK
A P ’ = ’ https://m.edsoo.ru/ff0d3f34
oOmMeHa)
M. B. JIoMOHOCOB — y4Y€HBbIH-
19 sHIMKIIoNIeAUCT. O600IIeHNe 1 bubmorexa [OK
B AHCT. H\I, https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIlns 3HaHUI
20 Konrponsnas pabora Nel no tTeme bubnnoreka [IOK
«BerecTBa 1 XUMUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. Cocras Bo3ayxa.
21 Kucnopon — snemeHT 1 mpocToe BEIECTBO bubmorexa [OK
p P ' https://m.edsoo.ru/ff0d448e
O30H
dU3UYECKUE U XUMUYECKHUE CBOMCTBA
22 KHCJIOpO/Jia (peaKuy OKUCICHUS], TOPEHUE) brbmmorexa HOK
P P - TOP ) https://m.edsoo.ru/ff0d4614
[TonsiTne 06 okcumax
CrocoObl TTOTy4eHHUsT KHCIIOPO/ia B
Y oA bubmuoreka IIOK
23 1ab0opaTopuH U MPOMBITIICHHOCTH.

[Ipumenenue kucmopoia

https://m.edsoo.ru/ff0d497a




TemoBoit 3 pexT XuMuueckon peaxiu,

24 MOHSATHE O TEPMOXUMHYECKOM YPAaBHEHUU bubmorexa [OK
P P . https://m.edso0.rw/f0d4790
9K30- ¥ SHJOTEPMHUUECKUX PEAKIUAX
TorumBo (HeTh, yroab U METaH).
(uegre, y ) bu6nmoreka [JOK
25 3arps3HEHUE BO3/yXa, CIIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALLECHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITomyueHnne u coOupaHre KHUCIOPo1a bubmmorexa LOK
y . P poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €ro CBOMCTBY»
7 Bonopon — aneMeHT U poCTOE BELIECTBO. bu6nuoreka IIOK
Haxoxnenue B npupose https://m.edsoo.ru/ff0d4dd0
73 Du3NYECKUE U XUMUYECKHIE CBOMCTBA bubmuoreka IIOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 IT
OHFTHE © HCToTax 1 cobix https://m.edsoo.rw/f0d50d2
30 CriocoObI Toy4YeHHs: BOJOPO/Ia B bubmuoteka [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padora Ne 4 o Teme
31 «ITomy4enue u cobnpanue Bogopoaa bubmmorera [OK
Y o P AOPOAa, https://m.edsoo.ru/ff0d4{42
W3YyYEHHE €r0 CBOMCTBY»
N but6mmoreka [JOK
32 MonspHbIii 00bEéM ra3oB. 3aKOH ABOTazpo
P P https://m.edsoo.ru/ff0d542¢
Brruncnenus o0bEma, KOJM4ecTBa BEIIeCTBA
33 rasa 1o ero M3B€CTHOMY KOJHUYECTB bubmmorexa [OK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Berancienns 005EMOB ra30B 10 YpaBHEHHTO
34 5 "yp butmmoreka [JOK
peakiuu H%i, OCHOBE 3aKOHa 00BEMHBIX httns://m.edsoo ru/f0d5708
OTHOIIICHUH Ta30B
. butmmoreka [IOK
35 dusuueckre U XUMHUYECKHE CBOMCTBA BOEI

https://m.edsoo.ru/ff0d587a




CocraB ocHoBaHui. [IoHsTiEe 00

bu6mmorexa [JOK

36
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Haceliennbie n
37 Helfacm eIiIHBIe paCTBo bl Ma:CIOBaSI oJIs bubmorexa [IOK
HICHIHPIE PAcTEOPB. 8 https://m.edsoo.ru/fR0d5b40
BEIIIECTBA B pacTBOPE
[TpakTudeckas pabota Ne 5 mo Teme
38 «l?[ HFOTOBneHII:I)e aCTBOPOB C ONPEACIIEHHON bubmmorexa [IOK
p . . p p pea https://m.edsoo.ru/ff0dSeba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA
19 KonTponbnas padota Ne2 o teme bubmmoreka LIOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: coCTaB, KIaCCU(PHUKAIINS, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX brbmmorexa [HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHOBaHUS: COCTaB, KIIACCUPUKAITHS, bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XMMHUYECKHE CBOMCTBA bubmmoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m Kucnotsl: coctas, kinaccudukarus, bubmuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA KUCIIOT Bubamorexa TIOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOObI bubmmoreka [IOK
MOJTYyYEHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabora Ne 6. Pemienue
47 JKCIEPUMEHTAIBHBIX 3aa4 10 TEME bubnuoteka [IOK
«OCHOBHBIE KJ1acChl HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHUIN»
48 ['eneTrnueckas cBsI3b MEXKAY KjaccaMu bubnuoreka [JOK




HCOPIraHUYCCKUX COG,I[I/IHGHI/Iﬁ

https://m.edsoo.ru/00ad9a50

Bubnuoreka [JOK

49 O060011IEHNE U CUCTEMATU3AINS 3HAHUH
m 1t https://m.edsoo.ru/00ad9cb2
Kontponbras padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUUECKUX Bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEINHEHNN
[TepBbie MOMBITKY KIacCHPUKAITUN
Bubnuoreka [JOK
51 XUMUYECKUX 1eMeHTOB. [IoHsTHE O rpynIax
https://m.edsoo.ru/00ad9fta
CXOIHBIX DJIEMEHTOB
Ilepuoaudecknii 3akoH u Ilepunoanueckas
P P bu6mmorexa [JOK
52 CHUCTEMAa XMMUYECKHUX demMeHToB []. 1.
https://m.edsoo.ru/00ada52¢c
MenpemeeBa
53 Ilepmoapl, rpyIIIbI, IO TITTBI bubmaorexa [IOK
PHOL TPY - OATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX sIJIED. bubmuoreka [JOK
H3otonsl https://m.edsoo.ru/00ada342
CtpoeHHEe IIEKTPOHHBIX 000JI0UYE€K aTOMOB
. bu6mmoreka [JOK
55 anemenTtoB [lepuonnueckoii cuctemsr /. U.
https://m.edsoo.ru/00ada6be
Meunneneena
XapaKTepucTuka XMMUYECKOT 0 3JIEMEHTA 110
N bubmuoreka IIOK
56 €ro noJioXeHuro B [lepuoanueckoii cucreme
https://m.edsoo.ru/00ada824
J1. 1. MenaeneeBa
3nauenue [lepronnueckoro 3akoHa st
57 pa3BUTHUSA HayKu U npaktuku. /. 1. bubnmoreka [IOK
MenneneeB — y4€HbI, eAaror u https://m.edsoo.ru/00ada96e
IpaKJIaHUH
Pesepsurlii ypok. QO000IIIEHHE U
58 CI/ICTzMaTI/BE}l]I_IpI/ISI 3HaHI/II\/'IH_/[ Bcepoccuiickas buGnnorexa [IOK
p https://m.edsoo.ru/00adb33c
poBepoyHasi paboTa
59 Kontponbnas padora Ned o reme «CtpoeHue bubnuoreka [{IOK




aToma. XuMHU4ecKas cBs3b» / Becepoccuiickas
poBepoyHasi pabora

https://m.edsoo.ru/00adb486

60 DNEeKTPOOTPULIATEIBHOCTh aTOMOB 1 bubnuoreka [IOK
XUMHUUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
61 " 1
OHHAA XUMIcckas CBA3b https://m.edsoo.ru/00adac34
62 KoBanenTHas noisapHas XUMHYECKas CBI3b 1 bubmorexa HOK
p https://m.edsoo.ru/00adaab8
63 KosanenTHast HemmongpHasi XUMHUYECKas CBI3b 1 bubnmorexa [OK
p https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
64 1
Crenens okuceHuA https://m.edsoo.ru/00adae28
65 OKHCIUTENLHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 Bubmorexa HOK
peaxh https://m.edsoo.ru/00adb076
bu6nuoreka [JOK
66 O 1
KHUCJIUTEIN U BOCCTAHOBUTEIN httos:/m.edsoo rw/00adb076
PesepsuElil ypok. O0001mIEHE U
67 CHCTzMaTHSZpH}I 3HaHI/H711H o Teme «CTtpoeHue 1 Bubmorexa HOK
1 p https://m.edsoo.ru/00ad9cb2
atoMa. XuUMHUYeCKas CBI3b»
68 PezepHblit ypok. O600111eHE U | bubmmoreka [JOK
CHUCTEMAaTHU3alUs 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




9 KJIACC

KoanuyecTBO yacoB

DJIeKTPOHHBIE N (poBbIE

Ne ni/m Tema ypoka Kourpoabubie | IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Tepuoanueckuii 3axoH. [lepuognueckas
1 cHucTema ec anemenToB J[. 1 bubmmorexa TOK
rncTemMa XuMuieckunx anemenTon 1. U.
https://m.edsoo.ru/00adb59e
Menpaeneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [OK
p p https://m.edsoo.ru/00adb6b6
MIEPHOIOB

3 Knaccudukanus u HoMmeHKIaTypa 1 bubnunorexa LIOK
HEOPTraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunbe! xummrdeckoii CBSI3H U THITBI 1 bubnnoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o Teme

5 «IToBTOpeHue u yriay0aeHue 3HaHUIA 1 1 bubmmorexa TOK

p yry https://m.edsoo.ru/00adbcb0
OCHOBHBIX pa3JIeJIOB Kypca 8 Kaccay

6 Knaccudukanmst XuMruaecKux peaxiui mo | bubmmnoreka [JOK
pa3JIWYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XMMHUYECKOM pEaKLIUU.

7 [ToHsITHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1 bubmorexa [OK

p https://m.edsoo.ru/00adbe%a
peaKusax
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.

2 @akTopsl, BIUAIOIIKAE HA CKOPOCTh | bubnnorexa LIOK
XUMHUUYECKON PEAKIIMU U TTOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCITUTEIBHO-BOCCTAHOBUTEIHHBIC 1 bubmuoreka [IOK




peaKIuu https://m.edsoo.ru/00adcade

10 Teopust JIEKTPOTUTUIECKON TUCCOLUALINH. bubmnoreka [IOK
CuipHble U cra0ble 371EKTPOJIUTbI https://m.edsoo.ru/00adcd68

11 HMonnrble ypaBHEHUS peakIui buGnnorexa [IOK

yp peaxtt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMICTBA KUCIIOT U OCHOBAHHUHU
12 B CBETE IIPEICTABICHUN 00 buGnnorexa [IOK
pea . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLIMALINHT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MPEICTABIEHUN 00 JIEKTPOIUTUUECKOM Bubmorexa OK
P p https://m.edso0.ru/00add8b2
JMCCOLIMALINT
14 ITonsiTHE O TMAPOIIN3E CONIEH bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
bubmnoreka [IOK
15 O0001eHne U cUCTEMATH3AIlHS 3HAHUI
= 1 https://m.edsoo.ru/00addd12

16 ITpaxTnueckas pabora Ne 1. «Pemenne bubmmoreka LIOK
OKCIIEPUMEHTABHBIX 33129 https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

17 «OIEKTPOJIMTHYECKAS JUCCOITHUAITIS bubnmorexa [OK

p H ' https://m.edsoo.ru/00addecO
XUMHYECKUE PEaKIIMU B paCTBOPAX»

18 OO6mrast XxapakTepruCTHKA TaJOTeHOB. bubnmnoreka [IOK
XUMHYECKHE CBOICTBA HA MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CosisiHast KUCIIOTA,

N bubmnoreka [IOK
19 XUMUYECKHUE CBOWCTBA, MOJTYUYEHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpakTrueckas padora Ne 2 o Teme
. . bu6mmoreka [JOK
20 «Ilomy4yeHue constHON KUCIIOThI, U3yueHue e€

CBOWCTB»

https://m.edsoo.ru/00ade348




BrrunciaeHus mo YPaBHCHHUAM XUMHUUYCCKUX

21 €aKI1i, €CJIM OJIMH U3 PEAr€HTOB JIaH B bubmmorexa LIOK
peaHI, A P A https://m.eds00.ru/00ade488
n30BITKE

” OO11as xapakTepucTHKa 1eMeHTOB VIA- bubmuoreka [IOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJI0TpONHBIE MOIU(PUKALIUU CEPBI.

23 Haxo>1<p €HUE Cephl I/Iq;é coe I/IHCI:II/Iﬁ B bubnmorexa LOK

a p fl https://m.edsoo.ru/00ade64a
npupoje. XUMHUECKUE CBOWCTBA CEPhI

24 CepoBonopo/, CTpoeHHEe, PU3NIECKUE U bubnnorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

)5 Oxcuppl cepbl. CepHasi KUCTIOTa, (PU3HUSCKHE bubmuoreka [IOK
Y XMMHUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKLINH, JIEKALE B OCHOBE

2% IIPOMBIIIJIEHHOT'O CII0C00a MOJIy4YEeHUS bubnnorexa LIOK
CEpPHOM KUCITOThI. XMMHYECKOE 3arpsiI3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIIeH cpeibl COETUHEHHUSIMU CEPBI

7 Brruucnenue MacCcoBoit J10711 BbIX0Aa bubmuoreka [IOK
MIPOAYKTA PEaKuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3JIeMEeHTOB VA-

28 TPYIIIbI Ap30T IZtcn OCTpaHEHHUE B IPUPOLE brbmmorexa [OK

Py ' » Pactpoctp N PHPOZE, https://m.edsoo.ru/00adeea6
buznyecKkre 1 XuMHUYEeCKHEe CBONWCTBA

29 AMMHUaK, ero pu3NUECKue 1 XMMHUUECKUE bubnuoreka LIOK
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTudeckas pabota Ne 3 mo Teme

30 «1?[0 eHHeE a ; aKa, U3y4eHHe €ro brbmmorexa [IOK

JTy4YEeHUE aMMHUaKa, U3y4YeHUe er
Y Y https://m_edsoo.ru/00adf1 80
CBOICTBY»
31 A3oTHas KucioTa, e€ puznyeckue u bubmmoreka [IOK

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306




Hcnonbp30BaHne HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPAJIbHBIX y100pEHUH.

bu6mmoreka [IOK

32
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEN https://m.edsoo.ru/00adf518
Cpe/ibl COeIMHEHUSIMU a30Ta
dochop. Oxcua dhocdopa (V) u hochopnas
33 KHCII0Ta, (PU3NUECKHE U XUMUYECKUE bubmmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJyYEHUE
Hcnons3zoBanue pochartoB B kauecTBe
docep . bubmmorexa [JOK
34 MHUHEPAJIBbHBIX YA00peHuil. 3arpsi3sHeHue
N https://m.edsoo.ru/00adfc20
MPUPOTHOM cpeapl hochaTamu
35 Yraepon, pacnpocTpaHeHUE B TPUPOJIE, bubnnorexa [IOK
¢duznyecKkrue 1 XuMHUYeCKHE CBONCTBA https://m.edsoo.ru/00adfd9¢
Oxcuppl yriaepoaa, ux Gu3ndeckue u
16 XUMHUYECKHE CBOMCTBA. DKOJIOTHICCKUE bubmuoreka [IOK
po0JIEMBI, CBSI3aHHBIE C OKCHJIOM YyTJIepo/ia https://m.edsoo.ru/00adfebe
Iv)
N bub OK
37 VYronbHas KUCIIOTa U €€ COIU nonmorexa I
https://m.edsoo.ru/00ae006¢
[TpakTudeckas pabota Ne 4 mo Teme
38 "l_II)OJI YeHUe I‘IJ)IGKI/ICJIOI‘O rasa bubmmorexa LIOK
Y Y i | https://m.eds00.ru/00ae027¢
KauecTBenHas peakius Ha KapOOHAT-HOH
39 [lepBoHauanbHbBIE MOHATHUS 00 OpPraHUYECKUX bubnnorexa LIOK
BEILECTBAX KAK O COEAMHEHUAX yIaepoaa https://m.edsoo.ru/00ae054¢
bubmnoreka [IOK
40 Kpewmuuii u ero coennHenus
P s https://m.edsoo.ru/00ac080a
[TpakTrueckas padbora Ne 5. Permenue
bu6mmoreka [JOK
41 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME

«Baxuelnme HeMeTaJIbl ¥ UX COSTUHCHUSD)

https://m.edsoo.ru/00ae0bf2




Konrponbnas pa6ora Ne3 no teme

bubmuoreka [JOK

42 «Bakuelinme HeMeTalJIbl X1 UX COSIUHESHUSDY https://m.edsoo.ru/00ae0el8
OO11as XxapakTepUCTUKAa XUMHUUECKUX

43 3JIEMEHTOB — METaJUI0B. MeTammueckas bubmuoteka [IOK
CBSI3b U METAJUIMYECKAsT KPUCTAUINYECKAst https://m.edsoo.ru/00ael103e
pemérka. @u3nyecKue CBOMCTBA METAJIIOB
XUMHYECKUE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUUECKUH sl HAPSKEHUN bubmmorexa [IOK

https://m.edsoo.ru/00ael156
METaJJIOB
OO61mure crocoObl MOTYUYEHUST METaJIOB.

45 CmiaBbel. Beraucnenus mo ypaBHEHUAM bubnnoreka [IOK
XUMHYECKUX PEAKIU, €CIIA OJUH U3 https://m.edsoo.ru/00ael156
pEareHToB COAEPKUT MNPUMECH

46 [TonsiTHE O KOPPO3UM METAJUIOB bubamorexa TOK

https://m.edsoo.ru/00ac1278
bubmnoreka [IOK

47 IHenorrsie MeTa et https://m.edsoo.ru/00ae14b2

48 OKCuIbI U TUIPOKCHUIBI HATPUS U KAJTHSI bubmorexa IOK

https://m.edsoo.ru/00ae14b2

49 [Ieno4Ho3eMenbHbIE METAIUIbI — KAJIBLIAN U bubnnoreka [IOK
Maraui https://m.edsoo.ru/00ael5e8

50 Baxueiinine coenuHeHNs KaIbIHUA bubmorexa HOK

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

51 O06001eHre U cCUCTeMaTH3aIHsI 3HAHU T

52 JKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHeHUs bubmmorexa LIOK

https://m.edsoo.ru/00ae1886

53 [TpakTuueckas pabora Ne 6 o Teme bubnuoreka LIOK

"YKEcTKOCTh BOJBI M METOIbI €€ yCTpaHeHUs"

https://m.edsoo.ru/00aelae8




bu6nuoreka [JOK

54 Anro i
JTOMIHIH https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHUIA U bub6numoreka LIOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 XK
e1es0 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, rtuaApoKcU bl U cosn xenesa (11) u bubmmoreka [JOK
xenesa (I1) https://m.edsoo.ru/00ae35¢e6
58 O06001IeHE U CUCTEMATU3aMs 3HAHUI
ITpakTnueckas pabora Ne 7. Pemienue
59 DKCIIEPUMEHTAIBbHBIX 327124 10 TEME bubmmorexa LOK
p . A https://m.edsoo.ru/00ae3de8
«BaxneMe MeTauIbl ¥ UX COETUHEHUS
Boruncnienust o ypaBHEHUSIM XUMUYECKUX
€aKIMii, eCJIM OJIMH U3 PearcHTOB JIaH B
60 EIS6I>ITK€ WJIH COZlE )KI/ITI:'I HMECH bubmorexa [OK
ACP o P ) https://m.edsoo.ru/00ael1750
BrranciaeHns MacCoBOM I0JIM BBIXOJ1a
MPOJIyKTa peakluu
bu6mmoreka [IOK
61 OO0o01enye U cucTeMaTu3a 3HAHUI
HHICHHE 1 CHCTOMATHSATIT SHATHHI https://m.edsoo.ru/00adbcb0
6 Konrponsnas padora Ned o Teme bu6mmoreka LIOK
«Baxuennme MeTaIbl U UX COCTUHECHUS) https://m.edsoo.ru/00adbeb0
63 BemectBa u MaTepuaisl B TOBCEAHEBHOM bu6nuoreka [JOK
JKM3HHU Y€JIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsASHEHNE OKPYKAIOIIEH bubnnorexa [IOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb XMuu B pelIeHuM S3KOJOTHYECKHUX bubnuoreka LIOK
npooeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O0001IeHE U bubnnoreka [IOK




cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00ae0d0a

PesepBHblit ypok. O600111eHIE 1

but6mmoreka [IOK

67 1
cCUCTEMAaTHU3aIus 3HaHUN https://m.edsoo.ru/00adb33c
68 Pe3zepBHblii ypok. O60011IeHNE U | bubmuoreka [IOK
CHUCTEMAaTHU3aIus 3HAaHUN https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOBIIO 68

INPOI'PAMME




IPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

8 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1

IIo Teme: ((HepBOHa‘IaJIBHBIG XUMHWYCCKUC ITOHATHUA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSTHIA: aTOM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAsS), BaJEHTHOCTH,
OTHOCHUTENIbHAsE aTOMHAas W MOJICKYJSIpHAas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl J0Ji1 XHUMHYECKOTO
dJIEMEHTa B COCIMHCHHH, MOJISIPHBIH OOBEM, XMMHUYECKash PEaKIIus,
KIacCU(pUKALMs  PEaKIHi:  peakudd  COCOUHEHHsS,  PEaKIUu
pPasNOKeHUS, PEAKIMK 3aMEIICHHsS, pPEaKIud OoOMeHa, 2JK30- U
SHIOTEPMUYECKUE PEAKIMU, TETUIOBOW A(P(PEKT peakiuu, pacTBop,

MaccoBas JI0JIs BeIecTBa (MPOIEHTHAsI KOHIIEHTPAIIUs) B paCTBOPE

1.2

HIUIIOCTPUPOBATb B3aMMOCBA3b OCHOBHBIX XHMHNYCCKHUX MMOHATHHA U

MMPUMCHATDH OTH IOHATHA ITPU OITMCAHWU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMHYCCKYIO CHMBOJIMKY JIA COCTABJICHUS (bOpMy.]'I

BEILIECTB U YPABHEHUI XUMHUECKUX PEAKLIAA

1.4

PpacCKprIBaThb CMBICJI 3aKOHOB COXpaHCHUA MacCChI BC€IICCTB,
IMMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOI'O YUYCHHUA, 3aKOHaA

ABoraipo

1.5

OIIpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHHX

COCIMHCHUAX

1.6

KJIaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKUC PCAKIUU (HO qucjily U COCTaBYy

YYaCTBYIONINX B PEAKIIUU BEIIECTB, MO TEIIOBOMY d(h(deKTy)

1.7

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaccChl

BEIIECTB

1.8

BBIUUCJIATH MACCOBYKO HOJKHO XHMHUUYCCKOTO 3JICMCHTA IIO Q)opMyne

COEIMHEHUS,

1.9

BBIYHCJIATL MAaCCOBYIO JOJIO BEUISCCTBA B paCTBOPEC




1.10

IPUMEHATh €CTECTBCHHOHAYYHbIE METO/bI MO3HAHUS — HAOJIOJCHHUE,
U3MEpEHHe,  MOJEIMPOBAHMUE,  OKCIEPUMEHT  (peajibHbli U

MBICJICHHBIH )

ITo Teme: «BaxkHenmme npeacTaBUTENIM HEOPraHUYECKUX BEIIECTBY

2.1

PaCKpbIBaTb CMBIC]T  OCHOBHBIX XHMHUYCCKHUX TTOHSITHM: OKCHI,

KHCJI0Ta, OCHOBAaHHC, COJIb

22

ONpEAEATh NMPUHAAIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJAcCy

COeIMHEHUH 1o (opMynam

23

KJIaCCI/I(I)I/ILII/IPOBaTB HCOPTraHNYCCKUC BCUICCTBA

24

XapakTepu3oBaTb  (ONHUCHIBaTb) OOLIME XHMMHUYECKHE CBOMCTBa
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAas OMUCAHHUE MPUMEpaMU

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI

2.5

MMPOrHO3UpPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTU oT ux
Ka4E€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA XHUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX YCJIOBUAX

2.6

CIeq0oBaTh MpaBUJiaM MOJIb30BAHUS XMMHYECKOM TMOCYIOMl U
1abopaTopHBIM O00OpYAOBaHUEM, a TaKXKe MpaBUiaM OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKUIUSIMH IO BBITTOJIHCHHIO
71a060paTOPHBIX XMMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIEHHOM MacCOBOW JIOJIEM PacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH M TPOBOJUTH XUMUUECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO

WHIUKATOPOB (JTakMycC, (heHoIpTaIenH, METUIIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACUYETHI IO YPABHEHNUIO XUMUYECKON peaknu

ITo Teme: «llepuonnueckuil 3akoH u llepuoguyeckas cucrema
xumuueckux snemeHtoB . M. MenneneeBa. CtpoeHne aToMmoB.

Xummndeckas cBa3b. OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC PCaKkmnm»

3.1

PaCKpheIBaATG CMBICII OCHOBHBLIX XHUMHWYCCKHUX TOHSTHM: AApO aroma,
BHGKTpOHHBIﬁ clioit aToMa, aTOMHas 0p61/ITaJ'H>, paauyc aroma,
XUMHYECKass CBA3b, IOJIsIpHAd W HEMOJISIpHAad KOBAJCHTHasA CBsA3b,
SJICKTPOOTPUIATCIIbHOCTL, MOHHAA CBA3b, WOH, KATHOH, AHWOH,

CTCIICHb OKUCJICHUA

32

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECKHUEC DJIEMCHTHI




3.3

OIMCHIBATh M XapaKTepHU30BaTh TabMuuHyro Gopmy [lepuogmueckoii
CUCTEMBl XHMHYECKUX D3JIEMEHTOB: pa3IU4aTh MOHITHS «TJIABHAs
noarpynma (Arpymnma)» u «mobounas mnoxarpymma (brpymma)y,

«MaJble» U «OOIBIIHEY CpUuOabl

3.4

packpsiBaTh cMbica Ilepuonnueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHX JJIEMEHTOB OT WX NOJIOKeHHs B llepuommueckoit

CUCTEMEC

3.5

COOTHOCUTh O0O3HA4YEHHUs, KOTOPHIE WMEIOTCS B  TaOiuIe

«Ilepnognueckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.1.
MenzeneeBa» C YHCIOBBIMU XAPAKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMUYECKHX DJEMEHTOB (COCTaB W 3apsia sapa, o0OIIee YHCIo

9JICKTPOHOB U paCHpCACIICHNUEC UX 10 IJICKTPOHHBIM CJ'IOSIM)

3.6

OIpeaCIATb CTCIICHDb OKHUCJICHHUA 9JICMCHTOB B 61/IHapHLIX

COCAMHCHUAX

3.7

ONpCACIIATL BUJ XUMHYECKON CBS3H (KOBaJ'ICHTHaSI n I/IOHHa}I) B

HCOPraHUYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NPOBEPSIEMOro
pe3yabTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI OCHOBHOI0 0011Ier0 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XMMUYECKask peakiiys

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKUX IIOHATHUH: pacTBOp,
AIIEKTPOJIUTHI, HEDJIEKTPOIUTHI, AIEKTPOJIUTUYECKAS TUCCOLMALUSA,
peaKknMu HMOHHOrOo OOMEHa, KaTaluu3aTrop, XMMHUECKOE paBHOBECHE,
oOpatumslie 51 HEoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE pEaKIuH, OKHCJIUTEID,
BOCCTAHOBUTEINIb, OKHUCIEHHE M BOCCTAaHOBJIEHUE, aJUIOTPOINHS,
aMpOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOBaJEHTHas, MOHHAasi,
MeTaJlJIM4ecKasi), KpUcTauIMyecKass pemérka, CIUIaBbl, CKOPOCTb

XMMHYECKON peaKkuu

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U

MPUMCHSATDH 3TH IIOHATHA IIPHU OITMCAaHUN BCIICCTB U UX HpeBpaH_IeHI/Iﬁ




1.3

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHUUYECKON IUCCOLMUALMU KHUCIIOT,
LIEJI0YEN W COJIEH, MOJHBIE U COKpAIEHHBIC YPAaBHEHUS PEAKLUN

WOHHOr0 0OMeHa

1.4

PacCKprIBaTh CYIIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

MIOCPEJICTBOM COCTaBJICHHUS SJICKTPOHHOTO OallaHCa 3TUX PEaKIUii

1.5

MpOBOAUTH paC‘-IéTLI 110 YpaBHCHHIO XUMHUYECKOH pCaKkuu

ITo temam: «HemeTannel M MX COeOUHEHUS» M «MeTamiel U WX

COCIMHCHU

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CrIeU(DUUECKIE XUMUYECKIE
CBOICTBa MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEP)KJas OIKCAHUE
IpUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIINX

XUMHUYCCKUX peaKuHﬁ

22

COCTaBJIATb YpPaBHCHUSA peaKuHﬁ, MOATBCPIKKAAOIUX CYIIECCTBOBAHUC

TCHETUYECKOM CBI3HU MCXKIAY BCUICCTBAMHU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOJXHOCTHU IMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHAX

24

CJIeJ0BaTh IpaBUJIaM II0JIb30BaHUA XHUMHYECKOU HOCYZ[OP'I nu
1abopaTOpHBIM 00OPY/JIOBaHHEM, a TaK)Ke IMpaBWIaM OOpaIIeHHs C
BCIICCTBAMHU B COOTBCTCTBUHM C HWHCTPYKOUAMU 110 BbIITOJHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYEHHIO U COOMPAHUIO

ra3000pa3HbIX BEUIECTB (AaMMHUAKa U YTIEKUCIIOTO Tasa)

2.5

OPOBOJIUTH PpEaKIUM, MOATBEPXKAAIONINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABaTh OIBITHBIM MYTEM XJIOPHU-,
Opomun, wuoauna,  kapbonat, Qocdar, cuiaMkar, Ccyibdar,
THJIPOKCUAMOHBI, KATHOHBI aMMOHUS, HOHBI W3YYEHHBIX METAJUIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPraHMUECKHUX BEILIECTB

[To Teme: «XuUMUS U OKPYXKAIOIIAsl Cpear

3.1

pacKpbIBaThb CMBICI  OCHOBHBIX XUMHYeckux monsTuil: [I/IK

BCIICCTBA, KOPPO3UA MCTAIIJIOB

32

MMPUMCHATH OCHOBHEBIC OIICpaluu MBICITUTSIIEHOM JCATCIIBHOCTH —
aHaJiInu3 MW CHUHTE3, CpPAaBHCHUC, O606H.I€HI/IC, CUCTEMATHU3all1uIO,
BBISABJICHUC TPUYNHHO-CICACTBCHHBIX CBsI3El — AJi1 U3Yy4YCHUSA

CBOMCTB BENIECTB W XHMHYECKHUX peaKquI; CCTCCTBCHHOHAYYHBIC




METOJABI IIO3HAHHUA — Ha6J'IIOI[eHI/Ie, HU3MCPECHUE, MOACINPOBAHUE,

SKCIIEPUMEHT (peanbHbIN U MBICICHHBII)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

HCpBOHaLIaJ'II)HBIC XHUMHUYCCKUEC ITOHATUS

1.1

[Ipenmer xumuu. Ponb XMMUM B KU3HU YEJIOBEKA. XMMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE

BEIIECTB

1.2

ITousTue o METOJaxX IIO3HAaHUsA B XMMUHU. Yucteie BCIICCTBA U CMCCH. Cnoco0bI

pa3zeneHus cMecein

1.3

ATOMBI © MOJICKYJIBI. Xumuueckne djeMeHTbl. CHMBOIBI  XUMHUYECKUX

OJICMCHTOB. HpOCTLIe H CJIIOKHBIC BEIIICCTBA. ATOMHO-MOJ’ICKy.TIprHOG YUCHUC

1.4

XuMuueckas q)OpMy.]'Ia. BaneHTHOCTE aTOMOB XHMHYECKHUX D3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIIICCTB. OrtHocuTenpHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJIIpHas Macca. MaccoBas 101 XUMHAYECKOT0 dJIeMEHTa

B COCIMHEHNN

1.5

KonngectBo BemecrBa. Monbs. MomsipHas macca. B3aumMocBs3b KOJIMYECTBA,
Macchl M 4YHCIAa CTPYKTYpPHBIX €AMHUI] BemiecTBa. Pacuérsl mo ¢opmynam

XHUMHUYCCKHUX COCI[I/IHGHI/If/'I

1.6

DU3NYECKUE U XUMHUYECKHUE SBJICHUS. XUMUYECKass peaklus U €€ MpPU3HAKU.
3aKk0oH COXpaHEHHUsI MacChl BEIIEeCTB. XUMHUYECKHEe ypaBHeHUs. Kinaccudukarms

XUMHUYECKHX PEaKIHii (COeTUHEHNUS, PA3JI0KEHUs, 3aMEIeHIs], OOMEHa)

1.7

XUMHUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI01, C TpaBUJIaMH
paGotel B saboparopun W mnpuéMamMu oOparieHuss ¢ Ja0opaTOPHBIM
o0opyaoBaHHEM, HM3y4Y€HHE U OINUcaHue (U3NYECKUX CBOUCTB 00pa3loB
HEOpPraHMYECKUX BelIecTB, HaOmoneHue Qu3nueckux (IUIaBICHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKe, KUMIEHHE U KOHJIEHCAlUs BOJbI) U
XUMUYECKHX  (TOpeHHE  CBEYM, MPOKAIMBAHUE MEIHOM  MPOBOJOKH,
B3aUMOJICHCTBHE MeJla C KHUCJIOTOM) SIBICHWM, HAOIIONCHHE W OIHUCAHHE
NPU3HAKOB TMPOTEKAHHWS XHUMHUYECKUX peakiuii (pa3moKeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCJIOTBI C XJOPUAOM Oapus, pasioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE XKelle3a C PaCTBOPOM
com menu(1Il), nzyuenue cnocoOoB pa3aesneHus cMecel (C MOMOIIbI0 MarHuTa,

(GuIpTpOBaHUE, BBIMAPUBAHHUE, AUCTHIUISALNSA, XpoMatorpadus), MpoBEACHHE




OYHUCTKH HOBapCHHOﬁ COJIH, H3.6J'IIOI[CHI/I€ 1 OIIMCAaHUEC PE3YyJIbTAaTOB IIPOBCACHUA
OIIbITa, WJUIFOCTPUPYIOUICTO 3aKOH COXPAaHCHHA MacCChl, CO3JaHUC MozeeH

MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxuerime npeACcTaBUTENIN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech rasoB. CocraB Bo3ayxa. Kucimopox — snmeMeHT u mpoctoe
BemecTBo. HaxoxxaeHue kucimopoaa B mpHpoje, (pusndeckne M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucinopoaa. CrocoObl
NOJy4eHHs KHCIOpoaa B Ja0opaTopuH M TNPOMBIIIIEHHOCTH. KpyroBopot

Kuciopoza B mpupoje. O30H — aIoTpornHast MOAU(UKAIMS KHCIOPOa

22

TennoBoii 3¢ ekt XuMuIeckoil peakuu, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30-
Y DHIOTEPMUYECKUE peakunu. TOoIIMBO: yroib U MeTaH. 3arpsA3HEHHUE BO3yXa,

yCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pyIieHHe 030HOBOTO CIIOsI

23

Bonopon — anemeHT 1 mpocroe BeniecTBo. HaxoxkaeHne Bogopoa B Ipupo/ie,
¢u3nveckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CHOCOOBI TOTYyYCHUS.

Kucmore u conu

24

MousipHbIf 00BEM ra3oB. Pacy&Thl M0 XUMHUYECKUM YPaBHEHHUSIM

2.5

®usnyeckue CcBoWcTBAa BOAbl. Boma kak  pactBopurenb.  PacTBOpBI.
HaceplieHHble 1 HEHACBILEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast nons BellecTBa B pacTBOpE. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B mpUpoOA€ U B XKU3HM 4YenoBeka. Kpyrosopot
BOABl B IpUpoJe. 3arpsi3HEHUWE NpUpOAHBIX BoA. OxpaHa U OYMCTKA

MIPUPOJHBIX BOJI

2.6

Knaccudukanus nHeopranumdeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aMQOTEpHbIE) U
HecosieoOpasyrone. Homenknatypa okcugoB. Du3MYECKHEe U XUMHUYECKHE

CBOIMCTBA OKCHJIOB. HonyquHe OKCHI0B

2.7

OcnoBannsi. Knaccupukanuss OCHOBaHWM: MIENOYM M HEPaCTBOPUMBIC
ocHoBaHMsA. HomeHknaTypa ocHoBaHui. PU3NUecKue U XUMUUECKUE CBOMCTBa

ocHoBaHui. [TomyueHne OCHOBaHMI

2.8

Kucnorel. Kimaccudukanust kucinor. Homenknarypa kucior. @usndeckue u
XHMHYECKHE CBOMcTBa KUCIOT. Pan aktuBHocTH MeTauioB H.H. bekerosa.

HOJIy‘{eHI/IC KHUCJIOT

29

Comu. Homenkmarypa coneit. dusndeckue M XMMHUYECKHME CBOMCTBA COJICH.

[Tonyuenue coneun




2.10

I'eneTnyeckas cBI3b MCXKY KilacCaMi HEOPTaHUIYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XWMHUYECKUN  JKCIEPUMEHT: KAYeCTBEHHOE  OIPEACIICHHE  COJACPKAHMS
KHCJIOpO/ia B BO3JyXe, IMOJlyueHHe, COOMpaHHe, PAacHO3HABaHUE U H3yueHHE
CBOICTB KHCJIOpOJIa, HAOIOIEeHUE B3aMMOECHCTBHSI BEIIECTB C KUCIOPOJIOM U
yCIIOBHSI BOBHUKHOBEHUS M MPEKpAIICHUsI TOpeHus (Iokapa), 03HaKOMJICHHE C
oOpa3iaMu OKCHJIOB M OIKMCAaHUE WX CBOWCTB, TOJy4Ye€HHE, COOMpaHHE,
pacro3HaBaHME M HM3y4YCHHME CBOWMCTB BOJOpOJa (TOpEHME), B3aHMMOJAEHCTBHE
Bozopoaa ¢ okcuaoMm meau(Il) (Bo3aMOKHO MCTIONIb30BaHUE BUICOMATEPUAIIOB),
HaOmroieHue oO0pa3lloB BEIIECTB KOJIMYECTBOM | MoOsb, HCCIIeZIOBaHHE
OCOOCHHOCTENl PAaCTBOPEHMS BEIIECTB C PA3IM4YHONM PACTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JI0JIEM pacTBOPEHHOIO
BEUIECTBAa, B3aUMOJEHCTBHE BOAbI C METAUIaMU (HATPUEM U KaJbLIUEM)
(BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPUANIOB), ONpEICICHUE pacTBOPOB
KUCJIOT M IIeJ0Ye C TOMOIIbI0 HHAMKATOPOB, HCCIelIoBaHUE 00pa3LoB
HEOPraHMYECKUX BELIECTB pAa3JIMYHbIX KJIAcCOB, HAONIOJICHHUE W3MEHEHHS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHUCIOT U IIeJoued, H3yuyeHue
B3auMmoieiictBusa okcuga Meau(Il) ¢ pacTBOpoM cepHOIl KHMCIOTHI, KHCIOT C
MeTaJlJIlaMH, peaklMi HeUTpaln3alui, MoJy4eHe HEpaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO0 MeTajyla JpYI'MM U3 pacTBOpa COJH, pELIEHUE
HKCIIEPUMEHTAJIbHBIX 3a/1ay Mo TeMe «BaxHeliue Kiacchl HEOpPraHMYEeCKUX

COEIUHEHUI

ITepuonnueckuii 3akoH u [leproanueckas cucreMa XUMAYECKUX AJIEMEHTOB
.. MenneneeBa. CtpoeHne aTOMOB. XUMHUY€ECKas CBsA3b. OKUCIUTENHHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

3.1

[lepBble TOMBITKA KIACCU(PHUKAIMKU XUMHUYECKUX dJeMeHTOB. [lonstue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENTbHBIC METAJLIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphIE 00pazyloT am{QoTepHbIe

OKCHUABI U TUAPOKCHUIbI
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IIepuognueckuit 3axoH. [lepuoanueckas cucreMa XUMUIECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuonnas u JUTUHHOTIEPUOTHAS hopmbI
Ilepronnueckoit cucrembl xumudeckux daemeHToB .M. Menneneesa.
Ilepuoaer u rpynnbl. PUIMYECKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEpPOB

IIEpUO/1a U TPYIIIHI JIEMEHTA

3.3

CTpOCHI/IC aromoB. CoCcTaB aTOMHBIX AACP. M30TOMEL. aﬂeKTpOHBI. CTpOCHI/Ie

QJICKTPOHHBIX 000JI0YE€K  aTOMOB ICPBLIX 20 XUMHYECKHX DJISMCHTOB




ITepuoanueckoit cuctemsl JI.1. MenneneeBa. XapakTepuUCTUKa XUMHUYECKOTO

3JIEMEHTa 10 ero nosioxkenuto B [lepuoanueckoit cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUs pajauyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TIpynmamM Hu IEepUoAaM.
3unauenue [lepuonmueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB IJI pa3BUTHUS Hayku U npakTuku. .M. MenaeneeB — yu€Hblid U

I'paXaaHH

3.5

Xumuueckass CBs3b. KoBaneHTHass (MOdsipHasi ©  HEMOJNSIPHAs)  CBS3b.

BJICKTpOOTpI/IHaTeJIBHOCTB XHMHYECKHX JIEMEHTOB. MloHHAs CBA3b

3.6

Crenenpb okuciieHus. OKUCIUTEILHOBOCCTAHOBUTEILHEIC peakuuu. HpOIIGCCI)I

OKHCJIEHMS U BoccTaHOBJIEeHU. OKHCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH JKCIEPUMEHT: H3Yy4YeHHE O0pa3loB BEIIECTB METaUIOB U
HEMETAJUIOB, B3aUMOJCUCTBUE THUAPOKCHAA LHHKA C PACTBOPAMU KHCIIOT H
1IeJI0Y€eH, MPOBEACHUE ONBITOB, WLIFOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-

BOCCTAaHOBUTENBbHBIX PEAKIIUN (TOpEHUE, PEAKIIUHU PA3JI0KEHHS, COCUHEHU)

9 KUIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COEPKAHUS

BemectBo n xummnueckas peakuus. [losropenue

1.1

IIepuognueckuit 3akoH. Ilepuoauyeckas cuctema XuMU4ecKux snemenTos J1.1.
MengneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX 3JIEMEHTOB TMEPBbIX TPEX NEPUOJOB, Kallksd, KaJdbLUsi H UX
COEIMHEHUI B COOTBETCTBHMM C ITOJIOKEHUEM 31eMEHTOB B [lepuogunueckoin

CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CTpoeHue BelEecTBa: BHUIIBI XUMHUYECKON CBA3U. THIBI KPUCTAIIIMYECKUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XUMUYEeCKOH cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPTaHUIECKUX
BELECTB (MEXIyHApoAHasi U TpUBHaIbHAs1). XUMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIUXCSA K Pa3IUYHBIM  KjaccaM HEOPraHWYeCKHX COCTUHEHUH,

TCHCTUYCCKAA CBA3b HCOPIraHNMYCCKUX BEIICCTB

1.3

Knaccugukanus XuMHUuecKuX peaklnii o pa3InyHbIM IpU3HaKaM (110 YUCITy U
COCTaBY Y4YaCTBYIOIMX B PEAKIMH BELIECTB, O TEIUIOBOMY 3(deKTy, o

W3MCHCHHIO CTCIICHEH OKMCICHUS XUMHYCCKHUX 9JICMCHTOB, ITIO O6paTI/IMOCTI/I,




MO0 YYacTUIO Karajau3aropa). OK30- M JHIOTEPMUYECKHE  PEaKIHH,

TCPMOXUMHUYICCKHUEC YPABHCHUSI. IlonsTue o CKOpPOCTHU XHUMHYESCKOHN p€aKknu

1.4

[TonsiTne 00 OOpaTHMBIX M HEOOPATHMMBIX XUMHUYECKUX peakuusix. [loHsTne o
TOMOTEHHBIX U Te€TePOTEHHBIX peakuusax. [IoHATHe 0 XUMHYECKOM PaBHOBECHH.
@DaKTophl, BIMAIONIME HA CKOPOCTh XUMHUYECKOW PpEaKIUH U MOJOXKCHHE

XUMHUYCCKOI'0 paBHOBECHUA

1.5

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  pEaKLuH, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHHM
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI € MCIONb30BAaHUEM METOA

AIIEKTPOHHOTO OanaHca

1.6

Teopust AMEKTPOIUTUYECKON AUCCOIMALMU. DJIEKTPOJIUTH M HEIIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3Mm AUCCOLMAIIMN BELIECTB C PAa3IMUYHBIMU BHIAMU
xuMudeckor cBs3u. CreneHp aucconuanui. CUIbHBIE U CTa0bIe SJIEKTPOJIHTHI.
Peaknyu noHHOr0 OOMEHa. YCJIOBHS MPOTEKAHHs peakluii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI¢HHbIE HMOHHBIE ypaBHEHHsS peakuuii. CBOMCTBa KHCIOT,
OCHOBaHMH U coOJNe B CBeTE IMPEACTABICHUH OO0 SIEKTPOIUTUYECKON

nucconmanuu. KauectBennble peakunu Ha HoHbl. [loHATHE O ruApONN3e comneit

1.7

XUMHYECKUI 9KCIICPUMCHT: O3HAKOMIJICHHUC C MOIACIAMHU KPUCTAJUIMYCCKUX
pPEeImIETOK HEOPraHMYECKHUX BEIIECTB — METAIJIOB M HEMEeTauioB (rpadura H
ayMasa), CIOKHBIX BELIECTB (XJOpHJa HATpPUs); HUCCIEIOBAHUE 3aBHCHMOCTH
CKOPOCTM XHMMHYECKOM peakiMu OT BO3ACHCTBUS pPA3NIUYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIECTB,  Ipoliecca
JMCCOLMANN  KHCJIOT, MIeJo4ell M coiedl (BOSMOXKHO HCIIOJIb30BAHUE
BUEOMATEPHAJIOB); MPOBEJEHUE OMNBITOB, WUIIOCTPUPYIOIIUX TMPU3HAKU
MPOTEKaHUsl peaklnii HOHHOTO oOMeHa (0Opa3oBaHME OCaJIKa, BbIJIEICHUE Ta3a,
o0pa3oBaHUe BObI); OMNBITOB, WUIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIX pEaKUUN (FOpeHHE, peaklUuu pa3ioXKEeHHs, COCIUHEHHUS);
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaYeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramns 1 ux COCIUMHECHUA

2.1

OO0mass xapakrepucTuka TaloreHoB. (OCOOCHHOCTH CTPOSHHUS  aTOMOB,
XapaKTepHbIe cTereHu okucieHusa. CTpoeHue u PU3ndecKkue CBOMCTBA MPOCTHIX
BCIICCTB — TaJIOTCHOB. XWMHUYECKHE CBOHCTBA Ha TIpUMEpe  XJIopa
(B3aMMOJICHICTBUE C METAJJIaMH, HEMETAJUIAMH, IIesIouamMu). XJIOPOBOJIOPO/I.

ConsHas KHCJI0Ta, XUMHUYCCKUC CBOI>'ICTB3., MMOJYYCHHUEC, IPUMCHCHUC. HeﬁCTBHe




XJIOpa U XJOPOBOJOPOJIa HA OPraHU3M 4YelloBeKa. BakHeiiue XJIopuasl U UX

HaXO0XXIACHUC B IIPUPOAC
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OO6mas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U Gpu3nveckue CBONCTBA
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PUKAIIH
KHCJIOpOJa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOAOpPOA, CTPOCHUE,
¢u3uueckue W XUMHYECKHe CBOWCTBA. OKCHIBI Cepbl KakK MPeICTaBUTENN
KHUCJIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NUYECKHE U XUMHYECKHE CBOMCTBA
(oOure Kak MpencTaBUTENs Kilacca KHUCJIOT M cnenuduyeckue). XUMUYeCKue
peaxkiuy, JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOIy4YeHHs] CepHOU
kucnothl. Ilpumenenune. Conn cepHOM KHUCIIOTBI, KaueCTBEHHas pEaKUUs Ha
cynbdaT-uoH. Haxoxnenue cepsl u €€ coeMHEHUN B Ipupoze. XUMHUYECKOE
3arpsiI3HEHUE OKPYIKAIOLIEH CpeAbl COSAUHEHMSIMM Cepbl (KUCIOTHBIE J10XK]IH,

3arpsi3HEHNE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHHS

2.3

OO6mas xapakTepucTuka dyeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEINIEHU OKUCIEHMSI. A30T, paclpOCTPAaHEHUE B IPUPOJIE,
bu3ndecKue U XuMHUIeCKre cBoicTBa. KpyroBopoT azora B mpupojae. AMMHUAK,
ero ¢u3nM4eckue W XMMHUYECKHE CBOMCTBa, MoJlyueHHe M mnpumeneHue. Coiu
aMMOHMSI, UX (uU3MYeCKHWe UM XUMHUYECKHE CBOICTBa, MpPUMEHEHUE.
KauecTtBeHHasi peakiiusi HA MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ IMOJyYeHHE,
bu3nYecKne W XUMHUYECKHME CBOWMCTBA (00IIME Kak MpeACTaBUTENS Kiacca
KUCTOT W crnernuduueckue). Vcnonp30BaHWE HUTPATOB M COJEH aMMOHUS B
KayecTBE MHMHEPAIbHBIX yA00peHui. XUMHUYECKOe 3arpsi3HEHUE OKpYKarolen
Cpe/ibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH, 3arPsI3HEHNUE BO3/1yXa, [IOYBbI

1 BOJIOEMOB)
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®ocdop, amtorponHsie Monudukanuu (Gocdopa, puznyeckrne U XUMUYECKHE
cBorictBa. Oxcupn dochopa(V) u dochopuas kucnora, GuMIecKue u
XUMHUYECKHE CBOWCTBa, moiyudeHue. Mcnomp3oBanue QocharoB B KauecTBe

MUHEPATBHBIX YA0OpEHHUIA

2.5

OObmas xapaktepuctuka 371eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTENEHU OKHUCICHUA. YTIEepoid, aJuIOTPOIHbIE
MOIU(UKAIMY, PACIpPOCTPaHEHHE B TNpHUPOJE, (PU3MYECKHME U XHUMHYECKHE
cBoricTBa. Ancop6mus. Kpyrosopor yriaepona B mpupojae. OKCuabl yriepoja,
uxX (U3NYeCKue M XMMUYECKHE CBOWCTBA, JACHCTBUE Ha YKUBBIC OPraHU3MBI,

MOJIy4YCHHUEC U IIPUMCHCHHUC. OKOJIOTUYECKHE HpOGHGMLI, CBsA3aHHBIC C OKCHUAOM




yriaepona(IV); rumoresa rio0aabHOTO TMOTEIJICHUS KIMMaTa; TMapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ Ccolu, MX (U3NYECKHEe U XUMHYECKUE
CBOWCTBa, MOJyYeHHE W NpuMeHeHne. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcronb3oBanne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO03SIHUCTBE

2.6

[TepBoHavyasibHBIC TIOHATHS 00 OPraHMYECKUX BEIICCTBAX KaK O COCAMHEHUSIX
yriepona (MeTaH, 3TaH, JTWIEH, alEeTUJIEH, 3TaHOJ, TJIMLEPUH, YKCycHas
kuciota). X cocraB m xumuyeckoe cTtpoeHue. IloHsTHE O OHMOJOTHMYECKH
BaXHBIX BEIECTBAX: XHpax, OelKax, yriaeBoJax — W HX pOJIU B IKU3HU
YyeloBeKa. MarepuaabHOE €IUHCTBO OPraHMYECKHMX W HEOPraHUYECKHX

COE€IUHEHNN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWMCTBA, NOJIY4YCHHE U
npumenenre. CoenunHeHusi KpemHus B mpupoze. OOmue mpencraBieHus 00
okcuae kpemuusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCHOJIb30BAHUE B
OBITY, MEIMIIMHE, POMBIIUIEHHOCTH. Ba)kHelne cTpouTenbHble MaTepHallbl:
KepaMHuKa, CTeKIo, IIeMEeHT, OeTOH, ene300eToH. I[IpoGiembl OGe3omacHOro

HCIIOJIB30BAaHUA CTPOUTCIIBHBIX MATCPHUAJIOB B HOBCG,Z[HGBHOI\/'I KU3HU

2.8

XUMHUYECKUH HSKCIEPUMEHT: HU3ydeHHE OOpas3lloB HEOPTaHWYECKHUX BEIIECTB,
CBOWCTB COJISIHOM KHCIIOTBI; IPOBEACHUE KAUECTBEHHBIX PEaKUUil Ha XJIOPHI-
HWOHBI W HaOIIOJICHHE MPHU3HAKOB WX TIPOTEKAHUS; OIBITHI, OTPAXKAIOIINE
¢u3nueckue U XMMUYECKHE CBOWCTBA rajlor€HOB U UX COCTUHEHUN (BO3MOKHO
HCIIOJIb30BaHUE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C OOpaslamMu XJIOpPHUIOB
(raJloreHUI0B); O3HAKOMJIEHME C oOpa3uamu cepbl M €€ COeAMHEHUSIMU
(BOBMOXHO MCHOJb30BAaHUE BUJEOMATEpPHANIOB); HAOJIOJEHUE Ipolecca
o0yrnuBaHUs caxapa IoJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI,
U3y4YEeHHE XMMHUYECKUX CBOMCTB pa30aBiIE€HHOW CEpHOI KHUCIIOTHI, MPOBEACHUE
KayeCTBEHHOW peaklUuu Ha CyabpaT-uoH U HaONIOJeHHEe MpU3HaKa eé
NPOTEKAHMUsT; O3HAKOMIIEHHE C (PM3NYECKHMHU CBOMCTBaMHU a30Ta, ¢ochopa u ux
COEMHEHUIN (BO3MOXKHO HCIOJb30BaHWE BUAEOMATEPHATIOB), OOpazLaMu
a30THBIX U (HPOCHOPHBIX YIOOPECHHMIA; MOTydeHNE, COOMpaHue, pacliO3HABAHKE U
U3yueHHe CBOMCTB aMMHaka;, MPOBEJCHHE KadeCTBEHHBIX peaKkIUi Ha HOH
aMMOHUS ©  ¢ochaT-HOH W H3YYCHHE TPHU3HAKOB UX IPOTEKaHUS,
B3aMMO/ICHICTBHE KOHILIECHTPUPOBAHHOM a30THON KHCJIOTHI C MeJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB); HU3YyUYEHHE MOJENEH KpUCTAITIMYECKUX
pewéTok anMasa, rpaduta, (QyiiepeHa; O3HAKOMJIEHHE C IPOLECCOM

afcopOLMU pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTUBOrasa; MoJlyueHue, cobupaHue, paclio3HaBaHWE M HM3yYEHHE CBOWCTB
YIJEKUCIOro Tra3a; IPOBEJECHUE KAueCTBEHHBIX pEaKkIUil Ha KapOoHaT- u
CHJIMKAT-UOHBl W M3yYE€HHE MPHU3HAKOB HMX MPOTEKAHUS;, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHONW MPOMBIIUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHbIX

3aJ1a4 o TeMe «BaxkHelnme HeMeTaJUIbl U UX COETMHEHUI

MeTamisl 1 ux COCINMHCHUA

3.1

OO0m1ast XapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU UX
nosoxkenuss B Ilepmonnueckoil cucremMe xXuMuyeckux anemeHTtoB J[.M.
Mengeneesa u ctpoeHus aToMoB. CTpoeHHE MeTaIoB. MeTaindyeckas CBs3b U
MeTaJJIM4ecKasi KpHUCTaJUIMYecKas pemérka. OIEeKTPOXUMHUYECKHH  psf

HanpsHKeHUH METaJUIOB
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Ou3nuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaiioB. OOmue crocoObl MOTydeHHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPaTIOMUHUIN, OPOH3a) U UX IPUMEHEHUE B

OBITY ¥ IPOMBIIIJICHHOCTH

3.3

[lenouynsle MeTayuibl: monoxeHue B llepuoanyeckoil cuctemMe XUMHUYECKHX
sanementoB [[.M. MeHnaeneeBa; CTpo€HHE MX aTOMOB; HaXOXJICHHE B MPHUPOJE.
Ouznyeckue U XUMUIECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl u
TUAPOKCUABI HATpUA W KaJIu. HpI/IMeHeHI/IC IICJIOYHbIX MCTAIJIOB H HX

COEIMHEHNN

3.4

[IlenoyHo3eMenbHbBIE  METAIbl  MarHuii M KalblMi:  IOJIOKEHHE B
[Iepnonnueckoi cucreMe XUMUIECKUX 3i1eMeHToB [[.1. MenneneeBa; crpoeHue
UX aTOMOB; HaxokJIeHue B npupopae. dusznyeckre M XUMHUECKUE CBOMCTBA
MarHusi U Kajabplus. BaxkHelne coelMHEHUsS Kanblus (OKCUM, TUAPOKCHI,

comn). 2KEcTKoCTh BOJBI M CIOCOOBI €€ YCTpaHEHHS

3.5

AntomuHuit: nonoxenue B [lepuoandeckoit cucteMe XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa; cTpoeHue aToMma; HaxoxaAcHUE B npupoxae. dusndeckue u
XMMUYECKUE CBOMCTBA aTroMUHUS. AM(OTEpHbIE CBOICTBA OKCH/IA U THIPOKCHIA

AJIFOMUHUA

3.6

Keneso: nonoxenue B [lepuoguueckoit cucreme xumuueckux snnementos J1.1.
MeHnpeneeBa; CTpOEHHE aTOMa; HaXOXJIEeHHE B mpupoje. Puznmdeckue u
XUMUYECKHE CBOMCTBaA >kene3a. OKcuabl, rupokcuasl u conu xeneza(ll) u

xene3a(Ill), ux cocTaB, CBOMCTBA M MTOJIyYCHHE

3.7

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3aMi METaJIJIOB U CIUIaBOB,

uX (QU3NYECKUMH CBOMCTBAMM; HM3y4Y€HHE pE3YyJIbTaTOB KOPPO3UU METAIJIOB




(BO3MOXKHO HCITIOJIb30BaHNE BUJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICCTBUSL OKCHJA Kajbllusd H HATpUs C BOJOM  (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOPEHUs JKejle3a B KUCIOPOAE (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAIOB); MPU3HAKOB MPOTEKaHUSI KaueCTBEHHBIX pEaKlIUil Ha HMOHBI
(Marnusi, Kanblusi, anoMuHusg, nuHka, sxeneza(ll) m »xenmeza(Ill), menu(Il);
HaOJI0/IEHUE U OMHCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHU MOHAMH HaTpus,
Kaud ¥ Kajublusg  (BO3MOXKHO  HCIIOJB30BAaHHE  BUACOMATEPUATIOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS M TUIPOKCHIA
LIMHKA; PEllIEHNE IKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme « BaxkHeilre MeTalibsl 1

HnXxX COCAUHCHUA»

XuMHUS U OKpYyXKarolias cpeaa

4.1

HoBbie maTepuanbl U TexHoJoruu. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKA3HU 4YelloBeKa. XUMHS U 310pOBbe. be3omacHoe HCIOJIb30BAHUE BEIIECTB U
XUMUYECKHX peaknuid B ObITy. [lepBasi moMoms mpu XUMHUYECKHX OXKOTaxX U

OTpaBJICHUAX
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OCHOBBI ~ DKOJIOTUYECKOM  I'PDaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [1/IK. Ponb XxuMuu B pemieHMN 3KOJI0THUECKUX MpoOIem.
[TpupoaHble UCTOYHUKH YIJIEBOJOPOJOB (Yrosib, MPHUPOIHBIA ra3, HE(Tb),

MPOIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U IPOMBIILICHHOCTH
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XUMHUUECKUH HKCIEPUMEHT: U3y4eHHEe 00pa3IoB MaTepHajoB (CTEKIO, CIUIABbI

METAJIJIOB, TIOJIMMEPHbIE MAaTEPUAJIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA3OBAHUS

Kon
NpOBePsAEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaAHUSA K NPeIAMETHBIM pPe3yJbTaTaM
0230BOr0 yPOBHSI 0CBOEHHSI OCHOBHOII 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOTI'0 0011ero o0pa3oBanusi Ha ocHoBe PI'OC

1

HpeI[CTaBJIeHI/IeZ

1.1

O TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHMMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHMUYECKOW HAyKHM KaK 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIEeH KyJbTyphl M NPAKTHYECKOM
JESTEIbHOCTH 4YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBa;

IMOHHUMAaHUEC MECTAa XUMHUHU CPCIN NPYTUX €CCTCCTBCHHBIX HAYK

1.2

O HAaYYHBIX MCTOHAaX IIO3HAHHUS, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HU3YUYCHHUA
XHUMHNUYCCKHX peaKuHﬁ; YMCEHUC  HCIOJIb30BAThb  MOACIN  IJIA

00BACHEHUS CTPOCHUA ATOMOB U MOJICKYJI

1.3

0 cdepax npopeccCHOHATBLHON J1eATeIbHOCTH, CBA3aHHBIX ¢ XUMHEH U
COBPCMCHHBIMH TCXHOJOIUAMH, OCHOBAHHBIMHW Ha JOCTUIKCHHAX
XMMUYECKOH HayKH, 4TO MO3BOJMT OOYYaroIIUMCsS paccMaTpUBaTh
XHMHIO Kak cepy cBoeit Oyaymieit mpodeccnoHaIbHON e TeTbHOCTH
U clieNlaTh OCO3HAHHBIN BHIOOP XMMHUM Kak MPOQWIBHOTO MpeaMera

IpH MIepexo/ie Ha YPOBEHb CPEHEr0 00IIEro 00pa3oBaHusI

Brnanenne cucreMod XMMUYECKHX 3HAHMM M YMEHHE INPUMEHSATH

CUCTEMY XUMUUYCCKHUX 3H3HI/Iﬁ, KOTOpas BKJIIOYACT:

2.1

BOXHEUIIINE XUMHUYECKHE IOHATUSA: XMMHUYECKUH DJEMEHT, arToM,
MOJIEKYJIa, BEIIEeCTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOJIHAST CMECh, OTHOCHUTCIIbHBIC aTOMHAs W MOJICKYJIIpHas
MacCChbl, KOJIMYECTBO BCHICCTBA, MOJIb, MOJIApHAsA Macca, MOJ'DIpHBIfI
00BbEM, OKCHJ, KHCIIOTa, OCHOBaHWE, COJb (CpeaHss), XUMHUUYECKas
peaxiusi, peaklud COCTUHEHUS, PEAKIUU pa3JIOKEHUs, peaKluu
3aMEIIeHMsI, Peakiuu OOMEeHa, TEIuIoBOM A(QeKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIUU, PACTBOP, MACCOBAas JIOJSI XHUMHUYECKOTO
9JIEMEHTA B COSAMHECHHUH, MacCOBas JIOJISI M IIPOIICHTHAS KOHIICHTPALINS

BEIIIECTBA B PaCTBOPE, AAPO aTOMA, IEKTPOHHBIN CJIOM aTOMa, aTOMHast




opOutanb, paaMyc aromMa, BaJEHTHOCTb, CTENEHb OKHCIICHMS,
XUMHUYECKasi CBSA3b, dJIEKTPOOTPULIATEILHOCTD, MOJISPHAS U HETIOJSPHAs
KOBaJCHTHAas CBSA3b, MOHHAs CBS3b, METAJUIMYECKas  CBS3b,
KpUCTAJIIIMYECKasi pemérka (aromMHas, WOHHAs, MeTauIMYecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHUOH, DJIEKTPOJUT M HEIJIEKTPOJIHT,
AIIEKTPOJIUTUYECKAsT ~JAMCCOLMAIMS, pPEaKIUd HOHHOrO OOMEeHa,
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM,  OKUCIMTEIb U
BOCCTAHOBUTEJIb, OKHUCIEHUE M BOCCTAaHOBJICHHME, DIJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakluH,
CKOPOCTh XMMHUYECKOW peakumu, katanusarop, 1K, xopposus

MCTAJ1LII0B, CI1JIaBbl
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OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPAHEHHs] Macchl,
nepuoguueckuii  3akoH J[.MI. MeHneneeBa, 3akOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABoraz[po
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TEOPHUH XUMUU: aTOMHO-MOJIEKYJIIpHAs TEOpHs, Teopust

BHCKTpOHHTquCKOﬁ Aucconruanmun

Brnanenue ocHOBaMy XMMHUYECKOM TPaMOTHOCTH, BKJIFOYAIOILEH:

3.1

YMEHHUE IIPaBUIILHO UCII0JIb30BaTh U3YYCHHBIC BEILIECTBA U MATCPUAIIBI
(B TOM 4YHCIE MHHEpaJbHBIE YIAOOpPEHHs, METaUlbl W CIUIABHI,
HOPOAYKTHl NEepepadOTKU HPUPOAHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yras, mpupomHoro rasza, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U NOHMMAaHME 3HAYEHUS >KUPOB, OEJKOB, YIJIEBOJOB
JUIsl OpraHu3Ma 4eJIOBEeKa; yMEHHUE IPOTHO3UPOBATh BIMSHUE BEILIECTB
U XMMHYECKUX IPOLECCOB HA OPraHM3M 4YEJIOBEKA U OKPY KAIOLIYIO

MIPUPOAHYIO Cpedy
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YMCHUEC HHTCIPHUPOBATH XMUMHUUYCCKHE 3HAHHUA CO 3HAHUAMHU OPYTHUX

y4eOHBIX TIPEIMETOB

3.3

HaJINYME OMbITa pabOThl C PA3IMYHBIMU MCTOUHUKAMHU HMH(pOpMaIUu
[0 XMMHMM (HayyHas M Hay4dHO-TIONYJISIpHAs JUTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, UX
MMpEBpalICHUAX u MMPaKTHYCCKOM IMPUMCHCHHUU u YMCHUEC

MCIIOJIb30BaTh €€ JUIs pellieHus] yueOHO-TI03HaBaTEIbHBIX 3a/1a4

Brnagenue ocHoBaMH MOHSTHITHOIO arrmapara U CHUMBOJIMYCCKOIO

A3bIKa XUMHHN JJIs1 COCTaBJICHUA (bOpMyJ'I HCOPraHNM4YCCKUX BCIICCTB,




YpPaBHEHUM  XUMHUYECKUX  PEaKUUid;  OCHOBAMHU  XHMHYECKOM

HomeHknatypsl (IUPAC u TpuBHanbHO)

YMeHue OOBSCHATH CBsI3b IMOJIOKECHHS dlieMeHTa B [lepuonndeckoii

CUCTEME C YHCIOBBIMH XAapPaKTCPUCTHUKaAMH CTPOCHHA AaTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsi s1apa, o0Ilee YucIio
AIIEKTPOHOB), PaCHpEeeICHHEM 3JEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KATUS U KaJIbIH
IIpeacraBnenne O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMECHTOB (PaJlyCc aToMa, 3JIEKTPOOTPHIIATESIHLHOCTS),

6 MPOCTBIX W CJOXKHBIX BEIIECTB OT TIOJOXKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucteme (B MajblXx TMepUOJaX U  TJABHBIX
MOJATPYNIax) U AIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenne kinaccupuuupoBaTh:

7.1 XUMUYECKHE JIEMEHTBI

7.2 HEOpPraHMYECKHE BeUIecTBa

7.3 XUMHYECKHUE PEAKIUU

8 YMeHue onpeaensiTh:

01 BaJICHTHOCTh M CTCIICHb OKHUCIICHUS XMUMHUYECKHX DJIEMEHTOB, 3apsi]

' HOHA

- BUJ XMMHMYECKOH CBSI3M W THUN KPUCTAIIIMYECKOW CTPYKTYpHI B

. COCITMHEHUSAX

8.3 XapakTep Cpelibl B BOJAHBIX pacTBOpax BellecTB (KUCIOT, OCHOBAaHUIN)

8.4 OKHCJIUTENIh U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBaTh (PU3NUeCcKre U XUMHUSCKHE CBONCTRA:
MPOCTHIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOX, Tpadwur, anmas,

9.1 KpeMHUH, a3oT, pocdop, cepa, xiop, HATPUN, KAIHA, MarHUH,
KaJIBIIMH, aJJIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJE€ HUX BOJHBIX pPacTBOPOB (BOJa,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI W THIPOKCHIIBI

95 metamwioB [-ITA rpynn, amomunus, meau (I1), munka, xenesza (II u

' II), oxcuaet yraepona (I u IV), kpemuus (IV), azota u dpochopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3oTucTas, a30THasd,
docdopHas, yronbHas, KpeMHUEBAsI KUCTIOTA U UX COJIH)

93 IPOTHO3UPOBaTb M  XapaKTepu3oBaTb  CBOWMCTBAa  BEIIECTB B




3aBUCHUMOCTH OT HMX COCTaBa W CTPOCHUSA, IPUMCHCHUC BCIICCTB B
3aBHUCUMOCTH OT UX CBOP'ICTB, BO3MOXHOCTD ITPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[eHI/If/'I B PAa3JIMYHBIX YCIIOBHUAX

YMeHMe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHMSI pEaKkuil, B

10
TOM YHCIIE:
10.1 peaKIyii HOHHOTO OOMEHa
10.2 OKHCJIUTEITbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
103 WUTIOCTPUPYIOIIUX ~ XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
. (TpyI) HEOpraHMYECKUX BEIIECTB
10.4 MOJITBEP K IAOLIUX T€HETUYECKYIO B3aUMOCBSI3b MEK/y HUMU
11 YMeHue BBIYUCIATh (IPOBOAUTDH PACUETHI):
o OTHOCUTEIIbHYIO MOJIEKYJSIPHYI0O ¥ MOJISIPHYIO MAacChl BELIECTB,
. MacCOBYIO JOJIF0O XUMUYECKOTO DJIEMEHTA B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM razoB
114 M0 YPaBHEHMSIM XHUMHYECKHUX pPEaKUUd M HAXOJIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MAacCy peareHTOB WJIH MTPOTYKTOB PEAKITIH
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMM  METOJAaMH  HAay4YHOro TOo3HaHus  (HaOIIO/ICHHE,
1 WU3MEpPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHKE) MTPU U3YUEHUH BEILECTB U
. XUMUYECKUX SIBJICHUH; yMEHHE C(HOPMYIUPOBaTh MpoOIeMy H
MPEIOKHUTH ITyTH €€ PeIIeHUs
- Oe3omacHOi pPabOThI C XMMHYECKUMHU BEIICCTBAMHU, XHMHUYCCKOU
. MOCYI0¥ 1 1a00paTOPHBIM 000PYTI0BAaHUEM
npaBUJIaMy 0€30MacHOro 0OpalleHus ¢ BeIIECTBAMH, HCII0JIb3yEeMbIMU
B TIOBCEHEBHOM JKWU3HH, MTPaBUJIAMHU TIOBEICHHS B IEJAX COCPEIKCHHS
123 370POBbS U OKPY’KAIOIIEW IPUPOAHOM Cpenbl; IOHMMAHHWE Bpena
‘ (ormacHOCTH) BO3JCUCTBUS Ha JKUBBICE OPraHU3MBI OIPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUSI M MPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUSA
3 Hannuue mpakTU4eCKUX HABBIKOB IJIAHHUPOBAHUS M OCYIIECTBICHUS
CJIETYIOINX XUMUUYECKUX IKCIIEPUMEHTOB:
31 M3y4YeHUE U ONMMCaHue (PU3NUECKUX CBONCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘IGCKI/IMI/I n XUMHNYECKUMHU SIBJICHUAMMU, OIIBITHI,




WUTIOCTPUPYIOIIHE IPU3HAKY MPOTEKAHUSI XUMUYECKUX PEaKIIUi

13.2

U3yUYeHHE CIIOCOO0B pa3eiicHHs CMeCei
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NOJyYeHHE KHUCIOPOAA M H3YYEHHE €ro CBOWCTB; IMOJY4YEHUE
BOJIOPO/Ia U M3YYEHHE €ro CBOMCTB; MOJYYEHHUE YIIJIEKUCIIOro ra3a u

HU3Yy4YCHHUC €TO CBOﬁCTB; IIOJIYYCHUC aMMHAKa U U3YUCHHUC €TI0 CBOICTB

13.4

MPUTOTOBJICHHE PACTBOPOB C ONpeAeNEHHOM MaccoBOW  Joneit

paCTBopéHHOFO BCIIICCTBA

13.5

IPUMEHEHHE WH/IMKAaTOpPOB (;rakmyca, METHJIOpaHXa "
denondranenna) A OnpeneNeHusl XapakTepa cpellbl B pacTBOpax

KHCJIOT 1 H.[CJ'IO‘IGﬁ

13.6

HCCIIEIOBAHUE M ONMCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB
pAa3IMYHBIX KJIACCOB; U3YUYECHHUE B3AUMOAECHCTBUS KHCIIOT C METaJIIaMU,
OKCHJAaMU  METAJUIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJy4Y€HUE HEPACTBOPHUMBIX OCHOBAHHIA;
BBITECHEHME OJHOIO MeTajla JpyrMM M3  pacTBopa  COJIM;
uccae0BaHe aM(pOTEPHBIX CBOWCTB THAPOKCHUIIOB ATIOMUHUS U

[MUHKA

13.7

pPCIICHUC S3KCIICPUMCHTAJIBHBIX 3a/1a4 11O TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNM4CCKUX COGﬂHHGHHﬁ)); ((QHGKTPOJ'H/ITI/I‘-ICCKaFI
JUcconuanusi, «Baxneinine HemeTasIbl U HX COCAUHCHUA,

«BaxHenIe MeTauIbl U UX COSIUHEHUI

13.8

XAMHUYECKHUE OKCIIEPUMEHTHI, WJUTFOCTPUPYIOLITHE [IPU3HAKHA
NPOTEKAHUs PEaKIii MOHHOTO OOMEHA; KayeCTBEHHBIC PEaKIMHd Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPAaxX HOHBL XJIOPUI-, OpOMHI-,
nonua-, cyinedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHHOHHI,
TUAPOKCUA-UOHBI, KATUOHBI aAMMOHUS, Mardud, KaJlbliusd, aJITlOMUHUS,

Kenesa (2+) u xxenesa (3+), meau (2+), IMHKA

14

YmMeHue:

14.1

NpeACTaBIATL  PE3YyJIbTAaTbl OKCIICPUMCHTA B (I)opMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/IH U BBIABJIATH OSMIMPHUYCCKUC

3dKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMLIMI/I XUMHUYCCKUMH
SABJICHUAMU U IIpoHeCCaMu, IIPOUCXOAAIINMH B MAKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYMHBI MHOTOOOPAa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1

HCpBOHa‘IaHLHBIC XUMHUYCCKUC ITOHATUSA

1.1

YucTeie BemiecTBa M cMecH. CIIoCOOBI pa3IeicHUs] CMECEH

1.2

ATOMBI H MOIJICKYIJIBI. Xumuueckne djieMeHThl. CHMBOJBI  XHUMHYECKHX

9JICMCHTOB. HpOCTI)IG 1 CJIOKHBIC BEUICCTBA.

1.3

Xumnueckas popmysia. BaleHTHOCTh aTOMOB XUMHUYECKUX 31eMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BC€HIICCTB. OtHOocuTeIbHAS aTOMHAs Macca.
OtHocHuTenbHAS MOJICKYJISIpHAad Macca. MaccoBas J0JIs XUMHYECKOI'0 JIeMEeHTa

B COCIMHCHHNU

1.5

KommuaectBo BemectBa. Monb. MomsipHass macca. MossipHBI 00BEM Ta30B.

BzanMocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAWMHUIL] BEIICCTBA

1.6

dusznyeckrue U XUMHYECKUE SBICHUS. XUMUUECKas peakuusa u eé IIPU3HaKM.

3aKOH COXpaHEHHUs MacChl BeleCTB. XUMUUYECKHUE YPaBHEHUS

HepI/IO,I[I/I‘{eCKI/Iﬁ 3aKOH H HepI/IO,Z[I/I‘leCKaH CHCTEMAa XHUMHUYCCKHUX 3JJICMCHTOB

J.1. MenneneeBa. CTpoeHHEe aTOMOB

2.1

[Iepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKUX di1eMeHToB 1. 1.
MenneneeBa. [lepuoabl u rpynmnsl. Du3nueckuii CMbICI MOPSIKOBOTO HOMEPA,

HOMCPOB II€puoaa U rpymribl 3JICMCHTA

22

Ctpoenue aromoB. CoctaB aTOMHBIX suep. M3otomel. Dnektponsl. CTpoeHue
JNEKTPOHHBIX 000J0YeK aToMOB TMepBhIX 20 XHUMHUYECKUX DJIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena

23

33KOHOM€pHOCTI/I B M3MCHCHHHU CBOMCTB XMMHYCECKHX JJICMEHTOB MEPBBIX TpéX
NepruoaoB, KaJlud, KaJbIUA (pazmyca aTOMOB, 3JJICKTPOOTPULATCIIbHOCTH,
MCTANNIMYCCKUX W  HEMETANIMYCCKHUX CBOf/iCTB) n #ux COC)II/IHGHI/II\/'I B
COOTBCTCTBHM C IIOJIOXKCHHUEM JJICMCHTOB B HepHOI[quCKOﬁ CUCTEME H

CTPOCHUEM UX AaTOMOB

CtpoeHue BeniecTBa

3.1

Xumuueckass cBs3b. KoBaneHTHass (mojsipHas M HENOJSIpHAsi)  CBA3b.
DNEeKTPOOTPULIATETBLHOCTD XUMHYECKHX  JJIeMEHTOB.  VoHHas  CBf3b.

MeTaninyeckas CBI3b
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Tunsl KpuUCTANIMYECKUX pemeToKk (aToMHas, HMOHHAs, MeTauinyeckas),
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIMIETKH W BHJIA

XUMHUYECKON CBA3U

Baxnerlimve npeAcTaBUTENM HEOPraHWYECKUX BemecTB. Hemeramisl M ux

COCAMHECHUSI. MeTamis 1 ux COCIMHCHUA

4.1

Knaccudukanus M HOMEHKIAaTypa HEOPraHUYECKUX COEIMHEHHUI: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amM(poTepHBbIE) u
HecosieoOpa3yrolye; OCHOBaHMK (LIENOYM W HEPacTBOPUMBIE OCHOBAHUS);
KUCIIOT  (KHUCJIOpOACOAEpKame ¥ OECKUCIOPOJHBIE, OJHOOCHOBHBIC U

MHOTOOCHOBHBIC); COJIEH (CPETHUX U KUCIIBIX )

42

dusznyeckue W XHMHYECKHE CBOICTBa MNPOCTBIX  BCIICCTB-HCMCTAJIOB!

BOJIOPOJIa, XJIOpa, KUCIOPOAa, CEPHI, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

dusznueckne M XMMUYECKHE CBOMCTBA IMPOCTBIX BCUHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpus, Kajlusd, Marivus U KajJblUsA, aJIIOMHUHUS, KEJIC3a. SHCKTpOXI/IMI/ILIeCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTAJIIIOB

44

dusznueckne U XUMHYSCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AaMMHUAKA

4.5

duznyeckue U XMMHUYECKHE CBOMCTBA OKCUAOB HemeTaiios: cepsl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). [Tomyuenue

OKCHJO0B HEMETAJIJIIOB

4.6

Xumnueckue cBorcTBa okcuioB: metaiwioB [IA—IIIA rpynmn, uunka, meau(ll) u

xenesza(Il, IIT). ITomyueHnue okcuaI0B METAIIIOB

4.7

XVMUYECKUE CBOMCTBA OCHOBAaHUHN M aM(OTEPHBIX TUIPOKCUIOB (HAa MpUMeEpe
THAPOKCUIOB  QIIOMHUHMS, Keje3a, M[uHKa). [lodydeHne OCHOBaHMI U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEPHUCTOM, CEepHOM, a30THOU, (HochopHOU, KpeMHHEBOH, yroipHO. OcobObie
XMMHYECKHE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tonydenue Kkuciaot

4.9

OO01ue xumMuueckue cBoiicTBa cpeHux coieil. [lonydyenue comneit

4.10

[Monyuenune, cobupaHue, pacro3HaBaHHE BOJOPOJA, KHCIOpOJa, aMMHaKa,

YTJICKHCIIOTO ra3a B 1ab0opaTopun

4.11

[Tonyuenne ammuaka, CepHO M a30THOM KUCJIOT B IPOMBILIUIEHHOCTH. OO1ue

CIOCOOBI MOTYYEHUS METAIIOB




4.12

I'eHeTnyeckas cBI3b MCXKY KilacCaMi HEOPTaHUIYCCKUX COCI[I/IHCHI/Iﬁ

XUMHUYECKUE peaKuu

5.1

Knaccudukanus XuMu4eckrux peakiuii o pa3IndHbIM MIPU3HAKAM: 10 YHCITY U
COCTaBy YYACTBYIOIIMX B PEaKIMM BEILECTB, IO TEIUIOBOMY 3(QeKTy, Mo

W3MEHEHHIO CTCIICHEH OKMCIICHNS XMMHYCCKHUX 3JIEMECHTOB

52

TemnoBoit 3pPexT XuMHUYeCKoi peakiny, TEPMOXUMHUECKHUE YpaBHEHHs. DK30-

H OHAOTCPMHUYCCKUC PCAKIIUHU. TepMOXI/IMI/I‘IeCKI/Ie YpPaBHCHUA

53

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pCaKknuuu. OKHCIUTEIIN U BOCCTAaHOBHTCIU.
HpOI_ICCCBI OKHCJICHUA )51 BOCCTAaHOBJICHHA. SHCKTpOHHBII‘/JI OanaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pC€aKiuuu

54

Teopnﬂ 3JICKTpOJ'II/ITI/I‘leCKOI71 AUCcColranuu. KaTI/IOHBI, AHUOHEI. QHGKTpOHI/ITH 151

HEBJICKTPOJIUTHI. CunbHbIe U cl1a0bIe OJICKTPOJINUTHI. CreneHb JUucconnuanuu

55

Peaknuu noHHOrOo OOMEHA. YCIIOBUS MPOTEKAHWS PEaKIHii MOHHOTO OOMEHa,

IIOJIHBIE U COKpALEHHbIC MOHHBIC YPABHEHUS PEaKIIUN

XuMUA ¥ OKpY>Karolas cpeaa

6.1

BemectBa 1 maTepuainbsl B IOBCEIHEBHOM KU3HU 4YesoBeka. be3omacHoe
UCIIONb30BAaHUE BEUIECTB M XUMHYECKHX peakluid B J1a0opaTopuu U OBITY.

HepBa;I MOMOIIb IMPU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKaromied cpenbl  (KUCIOTHBIC — JTOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeAOoTBpAIlCHUS
[IpenenpHas gomyctumas konreHtpamus BemiectB (I1IK). Porp xmmuum B
pEIIeHUH DKOJOTHYECKHX mpolieM. VYculeHHe mnapHUKOBoro sddekra,

pa3pyuIeHne 030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COCIUHEHUH B
ObITYy, MEIMILIMHE, MPOMBIIUIEHHOCTH M CeJlbCKOM Xo3siicTBe. llpumMenenue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, JIIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coequHeHuH. [ToHsITHE 0 KOpPO3UH METaNIOB, OCHOBHbBIE

CITIOCOOBI 3aIllIUTEI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOUYHUKH YIJIEBOJOPOJOB (Yroiib, MPUPOJHBIN Tra3, He(Th),

MPOAYKTHI UX TepepaboTKu (O€H3MH), UX POIb B OBITY U MPOMBIIIJICHHOCTH

6.5

HepBOHaqaﬂbHBIe MOHATHA 00 OpPTraHUYCCKUX BEUICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, OTaH, 3TUJICH, AlCTUJICH, 3TAHOJI, TTIMLICPUH, YKCYCHAasA KI/ICJ'IOTa).
IlonsaTue 0 OMOJIOrMYECKH BaXKHEBIX BCHICCTBAX: )KHpPaAX, 6en1<ax, YIJIIEBOJAAX — U UX

POJIA B ’)KHU3HH YCIIOBCKA




Pacuérrr:

7.1 o opMysiaMm XUMHUYECKUX COCTMHEHUI
7.2 Macchl (MaccoBO¥) 10JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnanko C.A.,
AxnmonepHoe obmiectBo «M3narenbctBo «IIpocBemenue» 2019 ron

Xumus, 9 knacc / 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
Axtmmonepnoe o6miectBo «M3narensctBo «IIpocBemenue» 2019 r.

Ta6muier: [lepuonnueckas cucrema Xumuueckux snemeHToB /1. U.
MeneneeBa, TaOIMIIa PACTBOPUMOCTH, JICKTPOXUMHYCCKUN PsIT HATIPSHKCHUS

MCTAIJIOB

METOANYECKHUE MATEPHUAJIBI AJI51 YUUTEJIA

VYpoku xumuu metoanyeckue nocodus, 8 knacc/ ['abpuensu O.C., OctpoymoB
N.I'., CnagxoB C.A, AkimonepHoe o01iecTBo «M31aTenbcTBO
«ITpocemenue» 2019r.

Ypoku xumuu metoanudeckue nocoodus, 9 knacc/ 'abpuensu O.C., OctpoymoB
N.I'., CnagxoB C.A, AkimmonepHoe o01iecTBo «M31aTenbcTBO

«IIpocsemenue» 2019r.
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