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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMHUH Ha YPOBHE OCHOBHOTO 00IIIEero oOpa30BaHMs COCTABJICHA Ha
OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOU MPOTPaMMBbI
OCHOBHOTO 001Iero oopasoBanus, npejacrtaBieHHbIX B @PI'OC OO0, a Takke Ha OCHOBE
dbenepasbHON pabodel MmporpaMMbl BOCIIUTAHHUS W C YIETOM KOHIICTIIIMM TPETOIaBaHMs
yueOHOro mpeaMmera «XuMus» B o00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma 1o xumMuu Ja€T MPEACTABJICHHUE O IENAX, 00IIel cTpaTeruu oOy4eHuUs,
BOCITUTaHHUS U Pa3BUTUS 00YYAIOIIUXCS CPECTBAMHU YUEOHOTO MpeMeTa, yCTaHABIMBACT
00s3aTeNbHOE MPEAMETHOE COJAEpNKAHUE, MNPEIyCMATPUBAET pACIpPEACIICHHE €ro 1o
KJIaccaM M CTPYKTYPHUPOBAHHUE T10 pa3jeiaM U TeMaM NporpaMMbl O XUMUU, OTIPEACIISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XapPaKTEPUCTUKH COJCpKaHUS, PEKOMEHIYEMYIO
MOCJIEA0BATENBHOCTh U3YYEHUS XUMUH C YUYETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM YYEOHOro TIpollecca, BO3PACTHBIX OCOOEHHOCTEM 0OydJaroumxcs,
ompenensieT BO3MOXKHOCTH TMpeaMeTa Uil peanu3andd TpeOOBaHWK K pesyibTaTam
OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM MIPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMsl, a TakKe TpeOOBaHUI K pe3ysibTaTaM OOy4YeHHS XMMHUU Ha yYpOBHE Lieiei
M3Y4YCHUs] TpPEeIMETa W OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHON JIESITEIbHOCTH
00y4aromierocs o OCBOCHUIO Y4eOHOTO COJIEPIKAHMS.

3HaHUE XHUMHUHU CIYXKUT OCHOBOM  mjisi  (OPMUPOBAHUS  MHUPOBO33PEHUS
o0yyarolierocs, ero NpeACTaBICHUM O MaTEepPUATbHOM EIUHCTBE MHpPA, BAKHYIO POJIb
UTPAIOT (POpMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aMMOIPEBPAICHUSX DHEPTrUU U 00
ABOJIIOIIMU BEIIECTB B MPHUPOJIE, O MYTAX PEIICHUS TI00aIbHBIX MPOOJIEM YyCTOWYUBOTO
Pa3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, IHEPre€TUYECKOW, MUIIEBOM M HKOJOTHYECKOU
0e30macHOCTH, TTPOOJIEM 3PABOOXPAHCHHSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealu3aiii BO3MOXXHOCTEH JUIsi camMopas3BUTUS U (HOPMHUPOBAHUS
KYJbTYpPBI INYHOCTH, €€ 00111eH U PyHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (opMHUpOBaHME MBINUICHHS W TBOPYECKUX CIIOCOOHOCTEH
oOyyarommxcs, HaBBIKOB ux CaMOCTOSITEIbHOH  y4eOHOMU NEATEeNbHOCTH,
AKCIIEPUMEHTAIILHBIX U MCCIIEIOBATEIBCKUX YMEHHM, HEOOXOAUMBIX KaK B MTOBCETHEBHOMN
KU3HU, TaK U B MPOGECCUOHATBHOM e TEeIbHOCTH;

3HAKOMUT CO CIEIU(DPUKON HAYIHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI IIEJIOCTHOTO
B3IUIsSiIa HAa EIWHCTBO MPUPOABI M 4YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM JTallioM B
(GhOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;

CIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM
3HAHUSM, K TPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTUYECKOE OOpa3oBaHUE
00yyarommxcs.



JlaHHble HampaBieHMs B OOyUYEHHM XUMHUU O0ECHEeUMBaAIOTCA CHELUPHUKOM
CoJiep)KaHusl y4eOHOro MpeaMeTa, KOTOPBIM SBISETCS MEeNaroruiyeckd aganTHPOBAHHBIM
OTpakeHHeM 0a30BO HAYKU XMMHUHU Ha OTPeIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO oOOHIEr0 OOpa3oBaHHUs OPUEHTHPOBAH Ha
OCBOEHME OOYyYaIOUIMMHUCS CHCTEMbl I€pBOHAYAJbHBIX TMOHATUH XHMHUH, OCHOB
HEOPTaHUYECKOW XMMHMM M HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IMOHATHU OPraHUYECKOU
XUMUHU.

CtpykTtypa coaepKaHHMs TMPOTpaMMbl TO XHUMHH c(OpMHpOBaHa Ha OCHOBE
CUCTEMHOT0 IToAX0/a K €€ n3yyenuro. CouepkaHue CKIAAbIBACTCS U3 CUCTEMBI ITIOHATUI O
XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATUN O XUMUYECKON peakiuu. O6e 31u
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI IO IPUHIMITY ITOCIEI0BATEIBHOIO PA3BUTHS 3HAHUU
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— [lepunoanueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YY€HHUs O CTPOCHHUH aTOMA U XUMUYECKOH CBSI3H;

— MpeACTaBIECHUHN 00 3JEKTPOIUTUUECKOMN IUCCOIMALIMY BEIIECTB B pPACTBOPAX.

TeopeTnyeckre 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMITMPUYECKHU MOJIYYEHHBIX
Y OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOIO YPOBHS K JPYroMy,
BBINIONHAS (PYHKIMH OOBSICHEHMST M IPOTHO3UPOBAHUS CBOMCTB, CTpPOEHUS U
BO3MOKHOCTEHN IIPAKTUYECKOTO IPUMEHEHUS U ITOIYyYECHUS U3Y4aeMbIX BEILECTB.

OcBoeHue MporpaMMsbl M0 XUMHUHU CIIOCOOCTBYET (POPMHPOBAHUIO TPEACTABICHUS O
XUMHAYECKOM COCTABISAIOIIEN HAyYHOW KapTHHBI MHUPA B JIOTUKE €€ CHCTEMHOM IPHUPOJIBI,
LIECHHOCTHOI'0 OTHOLIEHHUs K HAy4YHOMY 3HAHUIO U METOJaM II03HaHUs B Hayke. M3yueHue
XUMHH IPOUCXOAUT C MPUBJICYCHUEM 3HAHUN U3 paHee U3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxatomuii Mup», «buosorus. 5—7 kinacce» 1 «dusnka. 7 Kiaacey.

[Ipy w3ydeHMH XUMHU TPOUCXOAUT (POPMUPOBAHWE 3HAHUI OCHOB XHMHYECKOU
HAayKd KakK oOOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW JI€ITEIbHOCTH
YeJI0BeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. 3aJjaua yueOHOro npeaMeTa
COCTOMT B ()OPMHUPOBAHUM CUCTEMbl XMMMUYECKHUX 3HAHUM — BaxKHEHIINX (axToB,
NOHATUM, 3aKOHOB U  TEOPETUYECKUX  IOJIOKEHUH, JOCTYNHBIX  000OIIeHHH
MHPOBO33PEHYECKOTO XapakTepa, s3blka HAayKd, B MPHUOOIMICHMH K HAyYHBIM METOJaM
MO3HAHUS IPU U3YUEHUH BEILECTB U XUMUYECKUX PEaKLHii, B (POPMUPOBAHUU U PA3BUTUU
MIO3HABATEJIbHBIX YMEHUHW M HMX MPUMEHEHHMM B Y4e€OHO-IIO3HABaTEIbHOM U Yy4eOHO-
HCCIIEIOBATENIbCKOM  JIEATENbHOCTH, OCBOCHHMU MpaBuUil 0Oe30macHoro oOpalleHus c
BEILIECTBAMHU B IIOBCEIHEBHOM KU3HH.

[Ipy w3ydeHHH XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS Ba)KHOE
3HAYE€HHE MPUOOPENH TaKUE 1IEJIH, KaK:



— ¢dopMHpOBaHHE  HWHTEJUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEILHOMY  MPUHATHIO  PEHICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJIECHHOCTh OOYYEHHMS Ha CHUCTEMATHYECKOE MPUOOIIEHHE OO0ydYarolMXCca K
CaMOCTOATENIbHON TO3HABATENIbHON JEATEIbHOCTH, HAYYHBIM METOJIlaM IIO3HAHMS,
(bOpMUPYIOIUM MOTUBALIUIO M PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— o0ecrieueHne yCIOBUM, CITIOCOOCTBYIONUX MPUOOPETCHUIO O0YJAFOIIIMMHUCS OIThITa
pPa3HOOOpa3HOW JESATENbHOCTH, TIO3HAHUS U CAMOIO3HAHMS, KIIOYEBHIX HABBIKOB
(KTFOYEBBIX KOMITETCHIINI), HMEIONTUX YHUBEPCAIBHOE 3HAYCHUE IS Pa3IMYHBIX BUIOB
NEeSATENHHOCTH;

— (hopmupoBanme o01IeH HYHKIIMOHATHLHON U €CTeCTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHCJIC YMEHHUUA OOBSICHATH W OIEHWBATH SIBJICHUS OKPYKAIOIIETO MHUPA, MCTOIB3YS
3HaHWS W OIBIT, TMOJYYEHHBIC MPU W3YYCHUU XHMHH, NMPUMEHATh HX TPH PEHICHUU
po0JIeM B TOBCEHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— (QopMupoBaHue y oOyYarONIMXCsl TYMAHUCTHYECKUX OTHOIICHUN, MOHUMaHUS
IICHHOCTH XWUMHUYCCKUX 3HAHWUU JUIsI BBIPAOOTKH DKOJOTHYECKH IEeJIeCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJIOBOM NEATENLHOCTH B IEJISAX COXPAHEHHUS CBOETO 370POBbI U
OKPY’KarOIIEH IPUPOTHOU CPEBI;

— pa3BUTHE MOTHBAallUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIs U HANPABJICHHOCTH JAJIbHEHUIIIEro 00yUYeHu .

OO6miee 9nca0 4acoB, OTBEACHHBIX IS M3YUYCHUS XMMHU Ha YPOBHE OCHOBHOTO
oO1iero oopazoBanusi, cocTanisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 kiacce — 68 yacoB (2 4aca B HEJIEIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMHM B )KM3HH 4Y€JIOBEKAa. XUMHUSA B CHCTEME HayK.
Tena wu BemectBa. du3nueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax Mo3HAaHMSI B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObI pa3eieHrust CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAasE aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHast Macca. MaccoBasi 1051 XUMUYECKOTO AJIEMEHTA B
COCIMHEHMH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBs3p KoJn4uecTBa,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHMsSI MacChl BEIECTB. XMUMHUYECKHe ypaBHeHUs. Kiaccudbuxarus
XUMHUYECKUX PEaKINil (COeMHEHUS, Pa3JI0OKEHHs, 3aMEIIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOM, MpaBWIaMUd paboOThl B JabopaTtopun u
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM 000pPYAOBaHUEM, U3YUCHUE U OINMCAHUE
bu3nUecKux CBOWCTB 0OO0pa3l0OB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
dbuznyeckux (IJIaBJICHHE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCIOTOMN) SIBICHUM, HAOMIOACHUE U
OMHCAaHUE TPHU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peakiuil (pas3iioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHUE CIOCOOOB PA3JEIICHHS] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIAPUBAHUE, UCTHWLISAIMUSA, XpoMaTorpadusi, MpoBEJCHUE OYUCTKH TTOBaApEHHOU
colld, HaOJIOJIEHWE W  OINUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHUE MOJEIEH MOJIEKYII
(ILIapoCTepKHEBBIX).

BaxHeimne npeacTraBuTe 4 HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3jieMEHT M IpOCTOE
BelecTBo. Haxoknenue kucimopoga B mpupoae, (GU3MYECKHE U XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuabl. IIpumenenue xkucnopoga. CrocoOsb



MOJIYYeHHUsS] KUCTopoJa B J1abOpaTOpud W TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupojae. O30H — aJIoTpoITHAsS MOAN(PUKAIIHS KUCIOPO/Ia.

TennmoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M BHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B npupoe,
dbu3nyeckue W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI TMOJy4YCHHUSI.
Kucnots! u conmu.

Mounsipablit 00bEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBouMcTBa BOABL. Boma kak pacrBopurenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIMIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEmecTBa B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJIbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupo/i€ U B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IpUPOE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoseoOpasyromue. Homenkmarypa oxcugoB. Du3mdeckne W XUMHUYCCKHC
CBOMCTBA OKCHUIOB. [lonydyeHnue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [loryueHrne OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. Ousudeckue u
XUMHUUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHue KUCIIoT.

Comu. Homenknarypa cosieil. @U3M4YECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune comnen.

['eneTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECICHUE COACPKaHUS KHUCIOPOAa B BO3AYyX€, MOTYUYEHHUE,
cobupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HAOII0IeHNE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS W
MpeKpalieHuss ropeHus (moxapa), O3HaAKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydeHHE, COOMpaHWE, pacClO3HABAaHUE U HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUACOMATEPHAJTIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHHME OCOOCHHOCTEM pacTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECHUCTBUE BOIBI C METAJJIAMHU
(HaTpyieM U KaJibllueM) (BO3MOXHO HCIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHUS OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3aumojeicTBua okcuaa menud (II) ¢ pacTBOpoM cCepHOW KHUCIOTHI,
KHCJIOT C METaJulaMH, PEAKUUN HEUTpaau3alyy, IOJIy4eHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyrMM U3 PacTBOpa COJM, pELICHUE
DKCHEPUMEHTAIBHBIX 3a1ad IO TeMme «BaHeWlme Kiacchl HEOPraHWYECKHX
COECINHECHUN.

Hepuoanuecknii 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
iemeHToB JI. W. MenpgeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PUKAIUU XUMUYECKUX 3ieMeHTOB. [loHsTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIETOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, HHEPTHBIC Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3ytoT aMmpoTepHbIE OKCHUIBI
Y TUIPOKCUIBL.

[lepuognyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MengeneeBa. KopoTkomepuonnas W JJIMHHONEpUOAHAs  (opmbl
[Tepuonnueckoii cuctembl xumudeckux dmeMeHToB [[. . Menneneesa. Ilepruoast
U rpynnbl. DHU3WYECKUH CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aroMoB MepBbIX 20 XUMUYECKHUX DIJIEMEHTOB
[lepnogmueckori cucremsl [I. M. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 110 ero nosokeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUS pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U EPUOAaM.

3nauenue [lepunoanueckoro 3axkoHa u [lepruoanyeckoi CUCTEMBI XUMHAYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. WM. MenneneeB — y4€HbIM U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (THoJisipHass W HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHusa. OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHHe OOpa3IOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peaklnuy pas3ioKeHHsl, COEIUHEHUS).

Mesicnpeomemmunie cea3u



Peanmu3anus MeXnpeaQMETHBIX CBA3€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOIb30BAaHME KaK OOMIMX €CTeCTBEHHO--HAYyYHBIX
MOHATHM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEHHO--HAayYHbIE MOHATHS: Hay4YHbIN (pakT, rMIOTE3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccu(puKauusi, NEpPUOJUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM, H30TOIIBI,
PaZAMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, E€IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: porocunTes, npixanue, obunocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XuMH4YecKasi peakuus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKUX D3JEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KAJIbLMI M HX
COCAUHEHUM B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepmoamyeckon
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUIBI XMMHYECKOW CBA3U. THUMBl KPUCTALIAYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHUUYECKOH CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCAM HEOPraHUYECKHUX
COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuys XuMAYECKUX peakivii Mo pa3IndHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBoMy 3ddeKry, 1o
MU3MEHEHHUIO CTETICHEH OKHCIEHHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPAaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsiTHe 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M TeTePOTEHHBIX
peakuusx. llonarue o karanmusze. [lonstue o xumuyeckom paBHOBecur. DakToOpHL,
BIMAIOIIME HAa CKOPOCTb XUMHUYECKOW pEaKUUH M IOJIOKEHHUE XHUMHUYECKOIO
PaBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUM,  JJIEKTPOHHBIM  OasaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuum. CocraBnenue YpPaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUHUd C  HMCIIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OaJlaHca.

Teopus ANEKTPONUTHIECKON TUCCOLMUALUU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3NMYHBIMU BHJIAMH
xuMHuuyeckol cBs3u. CreneHs nuccouuranny. CUiabHbIE U ClIa0ble JIEKTPOJIUTHL.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIINi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHUS peakiui. CBOWCTBA KHUCIOT,
OCHOBAHM U COJIEH B CBETE MPEACTABICHUN 00 JIEKTPOJIUTUIECKON TUCCOIHAIUU.
KauecTBeHHBIE peakuy Ha HOHBL. [IoHATHE O TUAPOIH3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETalioB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMALMU KHCIOT, IIEJIOoYeld U  COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPUANIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ NPHU3HAKW  MPOTEKaHWs  pEeakiuid  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3ioKEeHUs, COCIMHEHUS), PAClO3HABAHUE HEOPraHMYECKHUX
BEIIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3auMOJICHCTBUE C MeTaJylaMH, HeMeTaJylaMH, IIejouaMu). XJIOPOBOJOPOI.
ConstHast KHCIOTAa, XMMUYECKHME CBOMCTBA, IOJIy4CHHE, NpUMEHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeJloBeKa. BaxHeulmme XJIOpuabl U HUX
Hax0KJICHUE B IIPUPO/IE.

OObmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue u (u3NyYecKue CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOpPOIa
U ceppl. XUMUYECKUe CBOICTBa cepbl. CepoBONOPOJ, CTpOCHHE, (PU3UYECKUE U
XUMUYeCcKrue CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3NYECKHE M XUMHYECKHE CBOiicTBa (oOmme Kak
OpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUUECKHE PpEaKluy,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOCO00a TMONTY4YeHHUsS] CEpPHOM KHCIOTHI
[Ipumenenue cepHor KucimoThl. COnM CEpHON KHCIIOTHI, KAUECTBEHHAs PEaKLMs Ha



cynabdar-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUH B NIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHHUSIMHU cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, pACIPOCTPAHEHHUE B IPUPOJIE,
(du3nyeckue U XuMHIeckre cBoiictBa. KpyroBopor a3ora B npupojie. AMMHUAK, €r0
(du3HYEeCcKUe U XUMUYECKHUE CBOMCTBA, OJydeHHE U TpuMeHeHue. Coaum aMMOHus,
uxX Qu3nYecKue U XUMUYECKUE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MojyuyeHue, (PUu3HuecKue M XUMHUYECKUE
cBOiicTBa (OOlIME KaK MpPEJACTaBUTENs Kjacca KUCIOT U cHeupUUecKHe).
Hcnonb3oBaHWE HHUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHUHEPaIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYIKaOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAW, 3arpsA3HCHHE BO3AyXa, IMOYBEI W BOJoEéMOB). Docdop,
aJIoTporHele Moaupukammuu ¢docdopa, (uU3MUECKUEe U XUMHUYECKUE CBONCTBA.
Oxcun ¢ocdopa (V) u pochopHas kuciora, pu3ndecKkue U XUMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanne GpochaToB B KauecTBE MUHEPATBHBIX YI00PCHHIA.

Oobmas xapaktepucTtuka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJd,  aUIOTPOIIHBIE
Moau(pUKaIMK, PACIPOCTPAaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopor yriaepona B npupoae. OKCUAbI yriaepoaa, ux
(¢u3nuecKkue W XUMHUYECKHE CBOMCTBA, [JEHCTBHE Ha IKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r17100aqbHOrO TMOTEIUIEHUS KiIuUMaTa, [apHUKOBBIN
3p¢eKkT. YTonbHas KUCIOTAa U €€ COJU, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA,
noilyuyeHue W mnpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbple HMCTOYHUKU YTIEBOAOPOAOB (yrojb, HNPHUPOAHBIA Tra3, He(dTh),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPONb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: )KMpax, OeKax, yriieBojax — U X
poJii B KM3HM 4eJOBEKa. MaTepualbHOE €IMHCTBO OpPraHUYECKHX W
HEOPraHUYECKUX COEIMHEHHI.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMOIY4YCHHE U
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoje. OO6mmue npeactaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CHUIMKaThl, UX HUCIIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelne cTpOUTENbHbIE MaTepualbl: KepaMukKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobnembl 6€30MacHOro MCHOIb30BaHUs
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3li0B HEOPTaHWYECKUX BELIECTB, CBOMCTB COJITHOM KUCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE NTPU3HAKOB
UX MPOTEKAHMS, OMBITHL, OTPAXKAIOIINE (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHMH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUAJIOB),
O3HaKOMJICHHE C oOpa3namMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpazuamMmu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMaTEpHaIOB), HaOIIOACHNUE Tpoliecca OOYIJIMBaHUs caxapa IoJ JAeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBL, H3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIIEHHON CEPHOW KUCIOTHI, IPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJibdat-
WOH W HaOII0JeHUe Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMYECKUMU
cBoiicTBamMM a3oTa, Qocdopa W UX COEAUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUM, MogyUyeHue,
coOMpaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB aMMUaKa, IIPOBEJICHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (ocdaT-uOH U U3yUeHHE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUe BUJICOMATEPHUAJIOB), U3y4EeHUE Mozenen
KPUCTAJUIMUECKUX pElIETOK ainMasa, Trpaduta, (QyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydyeHHe, COOMpaHue, paclio3HABAaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, IPOBEJCHUE KaUYECTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAT-UOHBl W M3Yy4YCHHE IPU3HAKOB UX IPOTEKAaHHs, O3HAKOMIICHHE C
NPOAYKIMEN CUJIMKATHOM NPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenmme HeMeTAIIbl U UX COETUHEHUS».

MeTtasiibl 1 MX COCAMHEHUA

OO1as XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU
UX TmoNokeHuss B llepmomgmueckor cucremMe xXuMu4eckux daeMmeHtoB JI. WM.
MenpeneeBa u crpoeHusi atomMmoB. CTpoeHue MeTauioB. MeTtamnyeckasl CBs3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  JJNEKTPOXUMUYECKHUH  pAX
HaNpsOKeHUN MeTayuioB. @U3NYecKue U XUMUYECKHE CBOMCTBA MeTayioB. O0mue
crnocoObl moiydeHus: MerawioB. I[loHsATHE O KOpPpO3WHM METaJUIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrumaBel (CTasib, YYTYH, JIOPATFOMUHUY,
OpoOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilesnoynbie MeTaiuibl: nosoKeHUe B [leproanueckon cucTteMe XUMHUYECKUX
anemenToB JI. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXXJIECHHWE B IIPUPOJE.
dusnueckre U XUMUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kaimusi). OKCuabl u



TUJPOKCUABI HaTpusi W Kanud. I[IpuMeHeHHe IIEIOYHBIX METAIOB M HUX
COECINHEHUN.

[[lenouyno3emenbHble METAUIBI MAarHui M KallbLIMHA: IIOJIOXKEHHE B
[Tepuoguueckoit cucreMe xumuueckux 3nneMeHToB J[. M. MeHneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHUs Kalblus (OKCHUZ, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: nosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXIACHUE B mpupoje. Pusnyueckue u
XUMHUYECKHEe CBOMCTBA aMFOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuognueckon cucreme XUuMHYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aToMa, HaxOoxAeHUe B npupoae. Ddusznueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xxenesa
(IIT), ux cocra, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYCCKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3yJbTaTOB  KOPPO3MH  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHJCOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIBIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, IPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCHOJIb30BAHME  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX pEaKIMii Ha MOHBI; MarHus, KajabliMs, aJIIOMUHUS, IIUHKA, JKeje3a
(I1) u xenesza (III), meau (1), HaGnroAEeHNE U OMUCAHUE TPOIIECCOB OKpAIIUBAHUS
MJJaMEHH MOHaMU HaTpusl, Kajlus W Kaiablusad (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BakHelue
METaJIJIbl 1 KX COCIUHEHMS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa m Mmarepuanbsl B NOBCEJHEBHOW XM3HM YENIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX OKOrax U OTPaBJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarolleld cpejnl (MpeaenabHasl JOoIMyCcTuMas
KOHIIeHTpaius BemiecTs, aanee — [1/IK). Ponp xumMuu B pemieHn# 3K0JI0THYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

H3y4eHHe oOpasIloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmnuie céa3u



Peanuzanus MeXnpeaMeTHBIX CBsA3€H NMpU U3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 WCIONb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYIHBIX
MOHATHUH, TaK W TOHATHH, ABJSIOMIUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBIE MOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCHU(PUKANMS, TEePUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNEC, W3MEPEHHE, MOJEb, SBIICHHE, ITAPHUKOBBIN
3 deKT, TEXHOIOTUSI, MaTEPUAITBI.

®duszrka: MmaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  THUAJICKTPUKHA, (POTOAIEMEHT, BEIICCTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CruiaBbl, (U3MYECKUE BEIMYMHBI, SIUHUIIEI MU3MEPEHHS, KOCMHUYECKOES
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dortocuntes, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIE
yI00PEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE MCKOIIAeMbI€, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PpE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ¢ OOy4YeHHMs] XMMHH B €IWHCTBE Y4eOHOU u
BOCIIUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUMCKUMU
COLHUOKYJIBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATBIMU B
oOuiecTBe MpaBUjaMU M HOpPMaMu IIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCSI.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUMU W
pacILIMpEeHne OIIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY
M HAYYHOMY HACIEOUI0, MOHUMAHHs 3HAYCHUS XUMHYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManuen o
[IEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

IPEJICTABJICHNUS] O COLUMAIBHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JAPYTUX  BHAAX
NEeATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHM YYE€OHBIX, MO3HABAaTEIbHBIX 3a/ad, BBINOJHEHUH XWUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpoLlecCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEICHHE M IIOCTYIIKM CBOMX TOBApUILIENM C MO3ULNH
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

MHUPOBO33PEHYECKUE IIPEICTABICHUSA O BEIIECTBE M XUMHUYECKOU DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM WU COCTaBJIAIOLIME
OCHOBY JUIsl IOHUMAaHHsI CYIIHOCTH HAayYHOH KapTUHBI MUpPA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA IPUPOJBI, B3aWMOCBA3SX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJIyYCHUE HOBBIX 3HAHUM 110
XUMHH, HEOOXOAUMbIE IJi1 OOBSCHEHUS HaOJIIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO03HABaTENIbHOM, MH(POPMAIMOHHON W YHUTATEIhCKON KYyJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPaTypoH, JOCTYHNHBIMH TEXHHUUYECKHMMM CpEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYyYEHHMIO M TO3HAHUWIO, JH0O03HATENbHOCTh, T'OTOBHOCTH U
CIHOCOOHOCTP K  €aMOOOpa3OBaHHIO, MPOEKTHOM M  HCCIEN0BATEIbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOy4eHHUs B
JIaTbHEHIIIEM;

4) popMupoOBaHuSs KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH JKW3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 370pOBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUI U
HENpPUATHE BPEAHBIX MPUBbIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIO/IEHUST TpaBWi OE30MAaCHOCTH TpU  OOpaIleHUuH C
XUMHYECKHMHU BEUIECTBAMH B OBITY M pealbHOMN KU3HHU,

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpya pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYZAOBOW NEITEIBHOCTH, B TOM 4YHCIIE HA
OCHOBE MPUMEHEHHS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHIVMBUIYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa3oBaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN mpoeCcCUOHAIBbHON NEATEIbHOCTH U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B IPO(PECCUOHAIBHOM Cpee;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

9KOJOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
JKU3HM Ha 3eMile, OCHOBE €€ CyIIECTBOBaHUS, IOHMMAaHUE LIEHHOCTH 310POBOIO U
Oe3omacHOro o0Opasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOIOCHUS
paBHJI O€30MACHOTO MOBECHUS MPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYAIHsIX,
YTPOXKAFOIIMX 310POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOIy4YaeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3aaa4, CBA3aHHBIX C OKPYKaIOIIEeW IPUPOTHON CPEAOU, JJIsI TOBBIICHHUS
YPOBHSL  DKOJOTHYECKOW KYyJIbTypbl, OCO3HAaHHSA TJ00ATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M IMyTel HUX peleHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAIBHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
(opMUpOBaHUSI MUPOBO33pPEHUS OOIICHAaYUYHbIE OHATUS (3aKOH, TEOPHs], IPUHIINII,
runore3a, (QakT, CHUCTEMa, IMpolecC, SKCIHEPUMEHT M Jpyroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax W IO3BOJIIOT Ha
OCHOBE 3HAaHUN U3 ATUX NPEIMETOB (HOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU



HAyYHOW KapTHMHE MUpPa, U YHUBEpCAJbHbIE yueOHbIC NeUCTBUSA (I03HABATEIbHBIE,
KOMMYHHUKAaTHBHBIC, PETYIATUBHBIC), KOTOpbIE OOecrmeunBaOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOMU
JESITEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUSA

Bba3oBble Jioruyeckue JaeiicTBUS:

YMEHHsI HMCHOJIb30BaTh MPHUEMBI JIOTHUECKOTO MBIIIICHUSI TPU OCBOCHHUH
3HAHUW: PaCKPHIBATh CMBICI XUMHUYECKHX TMOHSATHH (BBIACIATh MX XapaKTepPHBIC
IpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYI'MMM IHOHSATHUSMH), HCIOJIb30BATH
HNOHATHUS JJI1 OOBSICHEHUS OTIENbHBIX ()AKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U
KPUTEPUHU IS KIACCU(PUKALUNA XUMUYECKUX BEIIECTB U XUMHYECKHX PEaKIINi,
yCTaHABIMBATh MPHUYNHHO-CICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAIOTHH),
JIeJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE TNPUMEHATh B IIPOLIECCE I[IO3HAHUS TOHATUS (IpEeIMETHBIE WU
MeTanpeMETHbBIE), CAMBOJINYECKHE (3HAKOBBIEC) MOJIEIH, UCTIOIb3yEeMbIEe B XHUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIE MPEACTABICHUS —
XMMHMYECKUN 3HaK (CUMBOJI JJIEMEHTA), XUMHU4YecKass (opmyia M ypaBHEHHE
XMMHYECKON peaklUy — MpPU PELIEHUN Y4eOHO-I03HABATEIbHBIX 33/a4, C YUYETOM
TUX MOJEJBHBIX IPEACTABICHUI BBIABIATh U XapaKT€PU30BaTh CYLIECTBEHHBIE
PU3HAKU U3YYaeMbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKIINH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEC/ICTBEHHBIE CBSI3U U
IPOTUBOPEUHSI B U3yUaEMbIX MPOLIECCAX U SABJICHUSAX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE HCIONb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMs, a TakXKE B KA4eCTBE OCHOBBI s (OPMUPOBAHMS THIOTE3BI TIO
IPOBEPKE MPAaBUILHOCTU BbICKA3bIBAEMBIX CYXICHUIA;

npUOOpeTEeHNEe ONbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €ro pe3ysbTaT, (HopMynupoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbITA, UCCICOBAHMS, COCTABIATh OTUET
0 MpojIeNIaHHOM padoTe.

Pabora c ungopmanmueii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJOB M (OPM MPECTABICHUS, IOTYyYaEMYIO U3 Pa3HBIX NCTOYHHKOB
(Hay4HO-TIONyJISIpHAsl JIUTEpaTypa XHUMHUYECKOrO COJAEpKAaHMs, CIPaBOUYHbIE
nocobust, pecypcbl VHTepHEeTa), KPUTHUYECKU OLIEHHWBATh IPOTUBOPEUYHUBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHATHh Pa3Iu4yHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IS BBIIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THIa, MPUOOPETEHHE OTbITa B
o0JacT UCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHHE KYJIbTypOH aKTUBHOI'O MCIIOJIb30BaHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMy TIpeacTaBiIeHUsS HHGOPMAIIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33Ja4l HECJIOKHBIMU CXEMaMH, JHarpamMaMu,
npyrumu GopmMamu rpaduKu 1 UX KOMOWHAITUSMU;

YMEHHE HCIOJb30BaTh M AaHAIU3UpPOBAaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON JIEATENbHOCTH MUH(MOPMAIMIO O BIUSHUHU MPOMBIIIEHHOCTH,
CEIbCKOIO XO3SIMCTBA W TPAHCIOPTAa HA COCTOSIHUE OKpYKAroWEeHd NpHUpOAHOU
Cpelbl.

KoMMmyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA:

YMEHHUSI 3aJlaBaTh BOMPOCH (B XO0JA€ jauaiora W (WId) AUCKYCCHUH) MO
CylIecTBYy  oOcCyxJaeMoil  TeMmbl, (OpMyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
pE3yJIbTaTOB BBINOJHEHHUS] XMMHUUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI 10 UCCIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO ITPOEKTA);

yMEHUsI y4eOHOrO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  ACSATENbHOCTH MPU  PELICHUU
BO3HUKAIOIIMX MpOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIJIACOBAHUS
no3uuil (00CyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ LITYPMbD», KOOPAHHALIUS
COBMECTHBIX JEHUCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JAEATEIbHOCTH, IUIAHHPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanboee YPPEeKTUBHBIE CIIOCOOBI PEIICHUsT YUYEOHBIX U
MO3HABATENbHBIX 33/Ja4, CaMOCTOSITEIbBHO COCTaBJIATh WM KOPPEKTHPOBATH
IPEJIOKEHHBIM QITOPUTM JEHUCTBUKM IMPU BBINOJHEHUU 33JaHUM C YYETOM
NOJTyYEHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LW, YMEHHUE
MCII0JIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble€ B YCJIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yAbTaTOB [0 OCBOCHHUIO 005A3aTEIBHOTO
COJIEp)KaHus, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHO pabouell mporpamMmon,
BBIJICIIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAy4YHbIE€ 3HAHUSA, YMEHHUS U CIIOCOOBI



NeNcTBUM, crneunuuueckue JUisi TpPEeAMETHOM oOmactu «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPIPETaLNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonity oOydenus B 8 kj1acce npeIMEeTHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

e PACKPBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYIa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs. Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCIICHHS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCIUHEHUS, PEAKIUU PA3JIOKECHUS, PEAKIMU 3aMEIICHUSA, PpPEaKIUU
oOMeHa, PK30- U SHJIOTEPMHUUECKHUE PEAKIINH, TETJI0BOM A (eKT peakium,
SJIPO aTOMa, MIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTalb, paJNyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASL U HEMOJISIpHAS KOBAJICHTHAs CBs3b, MOHHAS
CBSI3b, MOH, KAaTUOH, AaHHWOH, pAaCTBOpP, MaccoBas [IOJs BENIECTBA
(MporeHTHAs! KOHIIEHTPAIHs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHSATUA U
MPUMEHSTh 3TH NOHATHUS IPU ONMMCAHUY BEIIECTB U X MPEBPALLICHUII;

e HCIIONB30BAaTh XHWMHYECKYIO CHUMBOJHMKY JUIsI COCTAaBJICHHS (HOpMYyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e ONpPENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIUHEHMUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OHMHApHBIX  COCJUHEHUSX,
MPUHAIJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY COEAUMHEHUH I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

e packpeiBaTh cwmbica Ilepuoamueckoro 3akonHa J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHuss B Ilepuonuueckoil cucreme,
3aKOHOB COXPaHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaIpo;

e ONUCBHIBATH M XapakTepuszoBaTh TaOIUuHyt0 ¢opmy Ilepuognyeckoit
CHUCTEMbl XHUMHWYECKHUX OJJEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUsS, KOTOPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucrema xumuueckux osaemeHtoB . .
MenpneneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAjipa, 00IIee YUCIO IIEKTPOHOB
U pacnpeesiCHUue UX Mo AJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIICCTRA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIECTB, M0 TETIOBOMY (D PeEKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XMMHUUYECKHME CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi OMMCAHUE MPUMEPAMU MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH TMPOTEKAHUS XHUMHUYECKUX IPEBPAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO JJeMeHTa 1o (opMysie COCIHMHCHMUS,
MacCOBYIO [IOJIKO BEHIECTBA B pPacTBOPE, IPOBOAUTH pPACUETHl IO
YPaBHEHUIO XUMHUYECKOMN pEaKILINH;

MPUMEHSITH OCHOBHBIC OIEpALMM MBICIUTENBHON JAEATEIbHOCTU — aHaJIU3
W CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMATH3allrio, KIaCCH(PUKAINIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJII M3Y4YEHHS CBOICTB
BEIIECTB M XHUMHUYECKHX pEaKLUHM, €CTECTBEHHO-HAYyYHbIE METO/bI
NMO3HAaHUA — HAONIOJEHHE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICTICHHBIN);

CIEIOBAaTh  MpaBWUJaM  MOJIb30BAHHUS ~ XUMHYECKOM  TOCyAOM U
7abopaTopHbIM 000pY/IOBaHHEM, a TaKXKe TMpaBHIaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO U COOMpPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOpOJAa M KHCIOpPOAA), IPHUTOTOBICHHUIO
pacTBOPOB C OMNPEAECITEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MMOMOIILI0O HHIUKATOPOB
(makmyc, heHondTaANCHH, METHIIOPAHXK U APYTHE).

K xoHIily o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMUYECKUX TOHSATHI: XUMHUYECKHM
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHUS, XUMHYECKasl PEeaKIMsl, XUMUYECKasl CBsI3b, TEIUIOBON 3 (deKT
peakuuu, MOJb, MOJSpPHBIE  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJMTHYECKAs IHUCCOLMALMS, PEAaKIUd HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOoOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE DPEAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (xoBasEeHTHas, VMIOHHAaA,
METaJJIMYecKasi), KpPUCTAJUIMUECKas pemETKa, KOppo3usi METaJlJIOoB,
CIUIaBbl, CKOPOCTb XHMHYECKOW PpEaKUUW, NPENEIbHO JOIMyCcTHMas
xoHueHTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKUX TMOHSTHH U
IPUMEHSTH ATH MOHSTHS MPU ONMMCAHUU BELIECTB U UX MPEBPALICHUI;
UCIOJb30BaTh XMMMUECKYI0 CHMBOJMKY JUIsl COCTaBiI€HHUS (GopMyll
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIIMIA;

ONpEIENATh BAJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEUIECTB K
onpeAenéHHOMY KJIacCy COEIWHEHUH 1o ¢dopMyliaM, BHJ XUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA 110 XUMHUYECKOH QopMmyJsie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COEAMHEHHM, TUI KPUCTALTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica llepuommueckoro 3akona J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHUMAaHWE: OIMCBHIBATh M XapaKTEpHU30BaTh
TabnnuHyo (opmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuMyaTh MOHATHS «TJaBHas mnoArpynna (A-rpynmna)»y U «modoyHas
noarpynna (b-rpynna)», manble U OOJbIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabnuie, C
YUCIIOBBIMM  XapPAaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XUMHUYECKUX
ANIEMEHTOB (COCTaB M 3apsija  sAnapa, oOImee YHCIo SJICKTPOHOB M
pacmpenieieHue WX T0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB 3JIEMEHTOB M UX COCIUHEHUMN B
Ipeesax MaJbIX IIEPUOAOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHAE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (IO YMCIAYy U COCTaBY YYACTBYIOLIMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTENEHEW OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME U CHEHU(DUUECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, IOATBEP)KIAsA ONUCAHUE
IPUMEPAMHU MOJIEKYJSIPHBIX W HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIINIA;

COCTABJISITh YPaBHEHHUs 3JIEKTPOJUTUYECKOM JHCCOLMALUUA  KHUCIIOT,
LIETI0YEH U COJIEH, TTOJTHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO



oOMeHa, ypaBHEHHUs peaKiMii, TMOJATBEPKAAIONINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKTy BEIICCTBAMH PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIINiA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOYKHOCTH TIPOTECKaHUS XWMHUYECKHX IPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIISITH OTHOCUTEIHLHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JeMEHTa Mo (opMmyse COEIUHEHMS,
MacCOBYIO JIOJIIO BEIECTBA B PAcTBOPE, MPOBOJAUTH pPacCUEThl IO
YPaBHEHUIO XUMUIECKON PEaKITUH;

coOirofaTh  MpaBWiIa  TOJNB30BAHHMS ~ XUMHUYECKOW  TMOCYJOM U
7a0b0paTOpHBEIM  00OpYNOBaHWEM, a TaKXe TMpaBWia OOpameHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSMH [0 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTJIICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIWMH, IOATBEPKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
uonu-, kKapbonat-, ¢ocdar-, cwiMkaTr-, cyiabhar-, THIPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTIEPAIUHA MBICTUTEIBPHON NEATCILHOCTH — aHAJIHA3
U CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMAaTU3alUIo, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi WM3Y4YEHUs CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIWid, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUSI —
HaOIOIeHNe, M3MEPEHHEe, MOJEIUPOBAHUE, DKCIEPUMEHT (peajbHBIA U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3ieioB U TeM JyekTpoHHbIe (LU pPOBbIE)
Kourpoasnbl | IlpakTnuecku
n/n NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumust — BakHasg 00/1aCThb
. bubmmoreka [{JOK
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
JESITEIILHOCTH YEI0BEKA
bu6mmoreka [JOK
1.2 BemtecTBa 1 XUMHUECKHE PEAKIIUH 15 1
B peakt https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUuTeId HEOPraHUYECKUX BelleCTB
1 Boszayx. Kucnopoa. [ousitue 06 6 bu6nuoreka LIOK
' OKCHJIaxX https://m.edsoo.ru/7f41837¢
59 Bonopoa.llonsitue o kucnorax u g 1 bubmuoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 00 5 | 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
)4 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 | 1 bu6nuoreka [IOK
' COE€IUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. Ilepuoauueckuii 3axon u [lepuogudeckas cucrema

Xumuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE Pe€aKIuU

xummnueckunx 3jaemMeHToB [I. U. MenneneeBa. CTpoeHue aToMoB.

3.1

Ilepnonnueckuil 3aKOH U 7

bubnuoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
Menpnene-esa. CTpoeHue atoMma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsi3b. OKHUCIUTEITBHO- g bubmuoreka [JOK
' BOCCTaHOBHUTEIIBHBIE PEAKIIUH https://m.edsoo.ru/7f41837¢
" 15 bubmuorexa [JOK
TOro 1o pasiety https://m.edsoo.ru/7f41837¢c
p 3 bubnnoreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM (uudgposbie
Ne /i P KonTpoann IpakTHYecK bp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThl e padboThbl
pecypcsl
Pa3zgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
11 [ToBTOpenue u yriryosieHne 3HaHum 5 | bubamnorexa [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALUS. 2 1 1 Bbubmmoteka LJOK
' XUMUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHUS
)1 OO01as XxapakTepuCTHKa XUMUYECKUX 4 1 bubnmorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa LIOK
' PYTUIHL- &-€P https://m.edsoo.ru/7f412636
COETUHEHUS
OO0mmas XxapakTepuCTHKa XUMUISCKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTIEL ’ P https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01mmas XxapakTepuCTHKa XUMUISCKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmorexa [TOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCIMHCHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pa3gen 3. MeTa/Ibl M UX CO€THHEHUS

. bubmuoreka [JOK
3.1 Obmye cBoiicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 Eubmorexa TOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU Y4EJIOBEKA 3 bubnnorexa [IOK
' - P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

Jara uzy4enus

[Ipenmet xumun. Ponp xuMuu B )KU3HU YelloBeKa. Tena u

BElIEeCTBa

2 [TonsiTHE 0 METOAAX TTO3HAHMS B XUMUU 1

3 [TpakTuueckas padora Ne 1 «IIpaBuiia paboTsl B 1abopaTopuu 1
1 ipuéMbl oOpalieHus ¢ 1a00paTopHBIM 000PYTI0BAaHUEM

4 Uucteie BemecTBa U cMecu. CrocoObI pa3esieHus: cMecei 1

5 [TpakTuueckas pabora Ne 2 «Paznenenue cMmeceil (Ha mpumepe 1
OYHUCTKU TOBAPEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1

7 XHUMHUYECKUE 3JIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHUYECKHUX |
3JIEMEHTOB
[IpocTsle U CIOXKHBIE BELIECTBA 1

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1

10 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKast popMyIia. |
BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB

1 OTtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS 1
MOJIEKYJIsIpHas Macca

12 MaccoBast 10Ji1 XUMHUYECKOT'O JIEMEHTA B COSAMHEHUH 1

13 KonuuecTBo BemecTBa. Moib. Mosnsipaas macca 1

14 OU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask PeaKius 1

15 [Tpu3Haku U yCI0BHs MPOTEKAHHSI XUMUYECKUX PEaKIUil 1




16

3aKOH COXpPaHEHHsI MACChI BEIIECTB. XUMUYECKUE YPaBHEHUS

Breraucnenus KOJIMYCCTBA, MACChI BCIICCTBA 110 YPABHCHUSAM

17 XUMHYECKUX PEAKIUi

18 Krnaccudukanus XuMrU4ecKuX peakiuii (CoequHeHus,
paslioKeHUs, 3aMeIeHUsI, 0OMEHa)

19 M. B. JlIomoHOCOB — yu€HBIH-OHIMKIONEAUCT. O000ImEeHe 1
cUcTeMaTh3alus 3HAaHUI

20 KonTtponsHas padora Nel mo teme «BemiecTBa 1 XUMHYECKHE
peakuum»

71 Bo3nyx — cmecsk razos. Cocra Bo3ayxa. Kucnopog —
3JIEMEHT U MPOCTOE BelecTBo. O30H

” duznyeckre 1 XMUMHUYECKHE CBOMCTBA KUCIOpoAa (peaKkIuu
okucienus, ropenue). [Tonsitue 06 okcugax

3 CriocoObl MmostydeHus KMCIopo/ia B 1adopaTopuu U
IIpOMbIIIIeHHOCTH. [IpuMenenune kuciopoaa
TemmoBoii 3 PeKT XUMUIECKON PEAKITHH, TTOHSATHE O

24 TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U SHAOTEPMHUUYECKHUX
peaxkuusax

’s TomnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHe BO3AyXa,
CHOCOOBI ero MpeA0TBpaIleHuUs

26 [Ipaktuueckas padora Ne 3 o Teme «llomyuenue u cobupanue
KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY

7 Bonopon — anemeHT u npoctoe BemectBo. HaxoxaeHnue B
pupojie

)3 Ou3nYecKre 1 XMMHUYECKHE CBOMCTBA Botopoaa. [Ipumenenune

BOJIOpO/Ia

29

ITonsaTHE O KUCIOTAX U COJSIX




30 CriocoOsI MoJTydeHHUs BOJAOPOa B TaOOpaTOpHu 1

31 [Ipaktuueckas padora Ne 4 o Teme «llonmyuenue u cobupanue |
BOJIOPOJIa, U3YUEHHE €r0 CBOICTB

32 Monsipabiii 00BEM razoB. 3akoH ABOTagpo 1

3 Brrauciienust 00b€ma, KOIMYECTBa BEIIECTBA ra3a 1o €ro |
U3BECTHOMY KOJIMYECTBY BEILECTBA WM 00BEMY

34 Beruncnenus 006EMOB ra30B 10 YPaBHEHUIO PEAKIIUU HA |
OCHOBE 3aKOHAa OOBEMHBIX OTHOIICHHI I'a30B

35 dusnueckre 1 XUMUYECKHUE CBOMCTBA BOIBI 1

36 CocraB ocHoBanuil. [TonsiTre 00 HHAUKATOPAX 1

37 Bona kak pactBoputens. HachilieHHbIE M1 HEHACBIILIEHHBIE |
pactBopsl. MaccoBas 7101151 BEIIECTBA B pacTBOpE
[TpakTuueckas pabora Ne 5 no teme «lIpurorosnenue

38 pacTBOPOB C OMPEACTEHHON MACCOBOU J0JIEN PACTBOPEHHOTO 1
BEILIECTBA»

39 Kontposbnas padota Ne2 o reme «Kucnoposa. Bogopo. |
Bona»

40 Oxkcupl: cocTa, KiaccuuKaius, HOMEHKIATypa 1

A1 [TonyyeHnue u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U |
amM(pOTEepPHBIX OKCHUJIOB

42 OcHoBaHus: COCTaB, KJIaccu(UKAIMsI, HOMEHKIATypa 1

43 [TonydyeHnne u XuMHUYECKHE CBOWCTBA OCHOBAHUM 1

44 Kucnotsr: cocras, kiaccudukaims, HOMEHKJIATypa 1

45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIIOT 1

46 Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOTyYeHUs, i

XUMHYECKHE CBOMCTBA




[TpakTudeckas padora Ne 6. Pemenune sxkcrepuMeHTaIbHBIX

47 3aja4 1o TeMe «OCHOBHBIE KJ1aCChl HEOPraHUYECKUX 1
COEIUHECHUN)

43 ['eneTndeckast CBSI3b MEXKIy KilacCaMH HEOPTaHUYECKUX |
COeJIMHEHU

49 O060011eHEe ¥ cucTeMaTh3alus 3HAHUI 1

50 KonTponbnas padota Ne3 mo Teme "OCHOBHBIE KJIacChl 1
HEOPraHWYECKUX COeTMHEHUMN"

51 [TepBbie MOMBITKY KIACCHPUKAIUN XUMUICCKUX FIICMECHTOB. |
[TonsiTe 0 rpynmax CXOAHBIX JIEMEHTOB

57 Ilepuonnueckuii 3akoH u [leprnoanyeckas cucrema 1
xuMuueckux syemMeHToB 1. . Meneneena

53 [lepuoapl, rpynmsbl, MOATPYIIIIbI 1

54 Crpoenue atomoB. CocTaB aTOMHBIX sJ1ep. M30Tombl 1

55 CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMCHTOB 1
Ilepunonnueckoii cucremst 1. 1. Menneneena

56 XapakTepucTuKa XUMUYECKOT0 3JIEMEHTA I10 €r0 MOJIOKEHUIO |
B Ilepuoanueckoit cucreme JI. 1. Menaeneena
3nauenue [lepuoauyeckoro 3aKoHa i pa3BUTHS HAYKU U

57 npaktuku. J[. 1. MenpaeneeB — y4€Hblii, menaror u 1
rpak1aHuH

58 DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 3JIEMEHTOB 1

59 HMonHas xumuieckas CBs3b 1

60 KoBanenTHas nosisipHasi XuMHUU€ECKas CBS3b 1

61 KoBasieHTHas1 HENOsIpHAs XMMUYECKas CBSI3b 1

62 CreleHb OKUCIICHUS 1

63 OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINU 1




64 OKHCIUTEIN U BOCCTAHOBHUTEIU 1

65 Kontponbnas padora Ne4 o reme «CTpoeHue aToma. |
XHUMHYECKasT CBSI3b»

66 PesepBHblIit ypok. O6001IeHNE U CHCTEMATHU3alHs] 3SHAHHMA 1

67 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIMSI 3HAHHMA 1

68 PesepBHblitl ypok. O6001IeHHE U CHCTeMAaTHU3alHs] 3SHAHHMA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KJIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

Jara uzy4yenus

[Tepnonnueckuii 3akoH. [lepuoanueckas cucteMa XMMUIECKUAX
anemenToB 1. . Meneneena

3aKOHOMepHOCTI/I B U3MEHEHHMHU CBOMCTB XUMHUYECKUX
QJICMCHTOB IICPBBIX TpéX [epuoaoB

Knaccmbnxaumx U HOMCHKIJIaTypa HCOPraHNYCCKUX BCIICCTB

BI/I[[I)I XUMHYECKOU CBI3U M THUITBI KPHUCTATNINICCKUX pGHIéTOK

Kontposnbnas padora Nel o reme «IloBTOpenue u
yri1yOJieHre 3HaHUK OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca»

Knaccudukanys XuMHUeCcKUX peakluii [0 pa3IudyHbIM
IIpU3HAKAM

[TonsiTHe 0 ckopocTH XUMHU4eCKOH peakiuu. [lonstue o
TOMOTEHHBIX U F'€TEPOreHHBIX PEAKLIHIX

[Tonsitue o xumMuueckoMm paBHoOBecHH. DaKTOPHI, BIMUSIONIUE HA
CKOPOCTh XUMHUUYECKOW PEAKIINH U MOJ0KEHUE XUMUYECKOTO
paBHOBECHS

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKnuu

10

Teopus snexTponutTudeckon gucconuranuu. CUIbHbIC U
ci1adble AIEKTPOITUTHI

11

HonHbIe ypaBHEHMS peakuui

12

XMMHYECKHE CBOMCTBA KMCJIOT U OCHOBAaHHUU B CBETE
MIPEACTABJICHUI 00 AJICKTPOIUTHICCKOMN TUCCOIUAIIUH

13

XHUMHYECKHE CBOMCTBA COJICH B CBETE IIPEICTABICHUIA 00
BJIEKTPOJIUTUYECKON AUCCOIUAIINHT




14

[TonsiTue o runponuse conen

15 O06o011ieHne 1 cucTeMaTu3anus 3HaHui

16 ITpakTryeckas pabora Ne 1. «PemieHne 3kcriepuMeHTaIbHBIX
3a1ad»

17 KonTtponsHas padora Ne2 1o reme «IeKTpOIUTHYECKAs
aucconuanus. XUMHUYECKHUE PEAKIMHU B pacTBOPax»

18 OO01mmast XapaKTeprCTHKA TAJIOTCHOB. XMUMUYECKHE CBOMHCTBA HA
IpuMepe Xjopa

19 Xnoposogopoxa. ConsiHast KUCIIOTa, XMMUYECKHUE CBOMCTBA,
II0JIy4YEHHUE, IPUMEHEHHE

20 [Tpaktryeckas padora Ne 2 o teme «llomydeHne constHO
KHUCJIOTBL, U3y4YECHUE €€ CBOUCTBY»

21 Boruncnenus no ypaBHEHUsIM XUMHUYECKUX pEaKLUi, eciiu
OJIMH W3 PEareHTOB JIaH B U30bITKE

22 OOm1ast xapakTepuCTHKa 371eMEeHTOB VIA-rpymiisl

7 AnnorponHsle Mmoaudukanuu cepsl. Haxoxaenue cepsl u e€
COEUHEHU B IpUpoje. XMMUYECKUE CBOWCTBA CEPbI

24 CepoBoniopof, cTpoeHne, GU3NIECKUe H XHMUYECKHE CBOWCTBA

)5 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3UYECKHE U XUMUYECKUE
CBOWCTBA, IPUMEHEHHE
XHWMHYECKUE PEAKIIHH, JIEKAIINE B OCHOBE IPOMBIIIIIEHHOTO

26 crioco0a MoyyyeHusi CEpHOM KMCI0Thl. XUMHUYECKOE
3arpsI3HEHUE OKPYIKAIOLIEN Cpeibl COEAUHEHUSMU CEPBI

27 Brruncnenue MaccoBO 10JIM BBIXO/A MPOLYKTA peakLuu
OOm1ast xapaKTepUCTHKA 3JIE€MEHTOB VA-rpynisl. A30T,

28 pacrpocTpaHeHne B IpUupoae, GU3NIECKue U XUMHYECKHE

CBOMCTBA




AmMHEaK, ero pu3NIecKrue 1 XMMUYECKHE CBOMCTBA,

29 MIOJIy4Y€HUE U IPUMEHEHHE

30 [TpakTryeckas padora Ne 3 o teme «Ilomydenne ammuaxa,
W3y4YEHUE E€r0 CBOMCTB)»

31 A3OTHas KUCOTa, €€ (hrU3nuecKue U XUMUYECKUE CBOWCTBA
Hcnonb30BaHne HUTPATOB U COJIE aMMOHHUSI B KAU€CTBE

32 MUHEPAIBHBIX YA00peHNH. XMMHUYECKOe 3arpsi3HEHHE
OKpY>Kalolllel cpeJibl COeTMHEHUIMHU a30Ta

1 docop. Oxcun dpochopa (V) u pochopras kucnora,
busnvecKre 1 XUMHYECKUE CBOMCTBA, TOITydYeHUE

34 Hcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX
ynoOpeHui. 3arps3HeHre MPUPOITHOHN cpepl hochaTamu

35 VYrnepon, paCHvaCTpaHeHI/Ie B IIpupoe, Gpuznyeckue u
XUMUYECKHUE CBOMCTBA
Oxcupsl yriaepoaa, ux (pusndeckre u XMMHUYECKHUEe CBOMCTBA.

36 DKOJOTHYeCcKHe MPoOIeMbl, CBI3aHHBIE C OKCUIOM YIiiepo/ia
av)

37 VYronbHast KUCJIOTa U €€ COIu

13 ITpakTuyeckas padora Ne 4 o teme "IlonydeHue yriaekucioro
ra3za. KauecTBeHHas peakius Ha kKapOoHaAT-HOH"

39 [lepBoHayabHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEIMHEHUSX YIIIepoa

40 Kpemuuii u ero coeguHeHus

41 [TpakTruyeckas padora Ne 5. Pemenue sKcriepuMeHTaIbHBIX
3a7a4 no teme «BakHelme HeMeTaJUIbl U UX COEAUHEHHUS

4 KonTponbnas padota Ne3 no teme «BaxxHeiiime HeMeTalIbl 1

HUX COCAUHCHUA»




O6HIa$[ XapaKTCPUCTHKA XUMHUYCCKUX IJICMCHTOB — MCTAJIJIOB.

43 Meramueckasi CBA3b U METAUIMYECKAs] KPUCTAIUIAYECKAS 1
peméTka. GU3NUECKUE CBOMCTBA METAJIIOB

44 XHUMHUYECKHE CBOMCTBA METAIIIOB. DJIEKTPOXUMUYECKUH P 1
HaIIpsHKEHUN METaJlIOB
O6mue cnocoOb! nony4yeHus meramioB. CriiaBel. Berancnenus

45 10 YPAaBHEHUSIM XUMUYECKUX PEaKIUi, €CIIU OAUH U3 1
pEareHTOB COJICPIKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB 1

47 [llenounple MeTaIIBI 1

48 OKcuIbl M TUAPOKCUABI HATPUS U KAJIUS 1

49 Illenoyno3eMenbHBIE METAJIbI — KAJIBIUK M MarHui 1

50 Baxxueiiime coeqMHEHNS KaIbIIHs 1

51 O00011eHrEe ¥ cucTeMaTh3alus 3HAHU I 1

52 XKécTtrocTh BOBI U cIOCOOBI €€ yCTpaHEHUS 1

53 [TpakTryeckas padora Ne 6 o Teme "JKEcTKOCTH BOABI U |
METOJIbl €€ ycTpaHeHUS"

54 AmoMuHHI 1

55 AM@oTepHbIE CBOMCTBA OKCUA U THIPOKCHUIA 1

56 Keneso 1

57 Oxcwupl, Tuapokcuasl 1 conn xenesa (1) u xenesa (I11) 1

58 O000111eHrE U CHCTEMATH3AIIHS 3HAHUI 1

59 [TpakTryeckas pabora Ne 7. Pemenue sKcriepuMeHTaIbHBIX 1
3a7a4 1o TeMe «Baxkneimue MeTaibl ¥ UX COSIUHCHUSY

60 Bbluucnenust no ypaBHEHUSIM XUMHUYECKUX PEAKLIUi, eclu |

OJIUH U3 pCarcHTOB J1aH B M30BITKE UJIN COACPIKUT ITPUMECH.




Brrunciienuss MaccoBOil A0JIM BbIXOJ1a MTPOAYKTA PEAKIIUU
61 O00011eHrEe ¥ cucTeMaTU3alus 3HAHUI 1
6 Kontponsnas padora Ne4 o teme «BakHelme MeTamisl 1 |
WX COCMHEHUS»
63 BemecTBa 1 Marepualibl B IOBCEHEBHON KU3HU YEJIOBEKA 1
64 XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpe/ibl 1
65 Ponb xuMuM B pelieHnn SKOJIOTHUECKUX MpodiemM 1
66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHMA 1
67 PesepBHrlitl ypok. O6001IeHNE U CHCTeMAaTHU3alHs] 3SHAHHHA 1
68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIMS 3HAHHIA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

8 KVIACC

OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

Kox
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1

IIo Teme: ((HepBOHa‘-Ia.HI)HBIG XUMHWYCCKUC ITOHATHUS)

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHSATHUH: aTroM, MOJEKYyIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOAHAs), BAJICHTHOCTb, OTHOCHUTENbHAs aTOMHas M
MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOIIb, MOJISIpHAs Macca,
MaccoBasi J10JII XMMHUYECKOrO 3JIEMEHTa B COCIMHEHUU, MOJSIPHBIN 00BEM,
XUMHUYECKas peakius, KIacCH(pUKalUs peakluil: peakiuu COEAUHEHUS,
peaKkIMy Pa3IoKEHUs, Peakluu 3aMelIeHHs, peakiuu OoOMeHa, 3K30- U
IHIOTECPMUYECKUE PEAKIIUU, TeIIIOBOK 3P PeKT peakiuu, pacTBOp, MaccoBast
JI0JIs BelllecTBa (MPOIICHTHAS! KOHIIEHTpAIlUsi) B PaCTBOpE

WIUIIOCTPUPOBATL  B3aMMOCBA3b  OCHOBHBLIX XHMHYCCKHUX MOHATUH H

1.2 MIPUMEHSATD ITH MOHATHUS IIPU ONMCAHUH BEIIIECTB M KX MIPEBPAIICHHI
13 UCIOJIb30BaTh XUMHUECKYI0 CUMBOIIUKY JJII COCTaBleHUsI (hOPMYII BEIIECTB
' Y YpPaBHEHUN XUMHYECKUX PEAKIINil
14 pPacKphIBaTh CMBICIT 3aKOHOB COXPAHCHHSI MAacChl BEIIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HHUsI, 3aKOHa ABOTaIpo
1.5 OTpEIEIATh BAJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCTUHECHUSIX
16 KIaccuUIUpPOBaTh XMMHUYECKHE peakuuu (10 4YHCIy U COCTaBy
' Y4acCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P hEKTY)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIYUCIISITH MAacCOBYIO JIOJIFO XHUMHUYECKOTO JJIEMEHTa 10 QopMmylie
' COEeIMHEHUS,
1.9 BBIYMCIIATH MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 MPUMCHSTh ECTCCTBCHHOHAYYHBIC METOJbI IO3HAHUS — HAOIIOACHHE,
' HU3MEPEHHE, MOJICITMPOBAHUE, SIKCIICPUMEHT (PeasIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxxHelme npeacTaBUTEIM HEOPTaHUYSCKUX BEIIECTBY
)1 pPacKpbhIBaTh CMBICTI OCHOBHBIX XHMHYECKHX ITOHATHH: OKCHJ, KHCIIOTa,
' OCHOBAaHHE, COJIb
29 OMpENEeNATh IMPUHAJICKHOCTh BEIIECTB K  ONPEACIIEHHOMY  KJaccy
' coeiMHeHHH 1o GopMyam
2.3 KJIacCCU(PUITUPOBATh HEOPTAHMYECKHUE BEIICCTBA
XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEILECTB
2.4 Pa3IMYHBIX KJIACCOB, MOJTBEP)KIasi ONUCAHUE MPUMEPAMHU MOJIEKYIISPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAa4€CTBEHHOTO
2.5 coCcTaBa, BO3MOXXHOCTH TIPOTCKAaHUS XUMHYECKHX IMPEBPAlICHUN B

PAa3JIMYHBIX YCIIOBHUAX




2.6

ClleZIoBaTh MpaBWIaM IOJIb30BAHUS XMMHUYECKON MOCYI0M U 1a00paTOpHBIM
o0opyaoBaHUEM, a TaKkKe IpaBujiaM oOOpalleHHus C BeLIECTBAMU B
COOTBETCTBUM C HHCTPYKLHMSMH IO  BBINOJHEHHIO  J1JaOOpaTOPHBIX
XMMHAYECKHUX OIBITOB IO TOJTYYECHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(Bomopoza M KHUCIOpPOJa), NPUTOTOBJIECHUIO PACTBOPOB C ONpPEAEIEHHOU
MacCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJMTH
XUMHUYECKHE OSKCIIEPUMEHTHI 110 pPAaCIO3HABAHMIO PACTBOPOB ILEIOYEH U
KHCJIOT ¢ TIOMOIIBIO WHAWKATOPOB (JTakMyC, (heHo(pTarenH, METHIOPAHK U

Apyrue)

2.7

IIpOBOOUTH paC‘léTH 10 YpaBHCHUTIO XHUMHYECKOM pCaKnuu

ITo teme: «llepuonuueckuii 3akoH u llepuoandeckas cucremMa XUMHUYECKHUX
snementoB JI. M. MenneneeBa. CTpoeHue atomMoB. XUMHUYECKas CBA3b.
OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUI)

3.1

pacKpblBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH: sJIpo aToMa,
ANIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOuTallb, paAUyC aToMa, XUMUYECKas
CBSI3b, MOJIIpHAs u HENoJIsipHas KOBaJICHTHAsI CBSI3b,
3JIEKTPOOTPHULIATENIbHOCTh, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH, CTEHEHb
OKHCIICHUS

3.2

KHaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHE 3JICMCHTBI

3.3

ONMCHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmuaeckoii
CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB: Pa3jInyaTh MOHIATHS «IJIaBHAs MOArpyIIa
(Arpynma)» u «nobounas noarpynna (brpymma)y, «manbie» u «0O0NbIIHe)
HepUOJIbI

3.4

packpbiBaTh  cMbicil  [lepuomnueckoro 3akonHa J[.MA. Mengeneea:
JIEMOHCTPUPOBATh TOHUMAaHWE TIEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT UX MMOJ0KeHus B [lepuoanyeckoii cucreme

3.5

COOTHOCUTH 0003HAYCHHUsI, KOTOpPbIe UMEIOTCS B Tabnuie «llepuogmdeckas
cucTteMa XuMUueckux ajiemeHtoB .M. Menaeneera» ¢ YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHUMHUYECKHUX 3JIEMEHTOB (COCTaB M
3apan  Anpa, oOmiee YHCIOo BJIEKTPOHOB M paclpeleleHue UuX 10
AJIEKTPOHHBIM CJIOSIM)

3.6

OnpCACIIAThL CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OIpCAcCiIATL BHU XUMHYECKOH  CBSI3H (KOBaJ'IeHTHaH n I/IOHHaH) B
HCOPraHUYCCKUX COCANHCHUAX

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHLBIC PE3YyJIbTaTbl 0CBOCHUSN OCHOBHOM
06pa30BaTeJIbH0ﬁ nmporpaMmmbl OCHOBHOTI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «BeliecTBo U XUMUYECKas pCaKmus»

1.1

PaCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSTHH: pacTBoOp,
QJICKTPOJIUTBI, HECOJICKTPOJIUTBI, SJICKTPOJIIUTUYCCKAA JUCCOLHALHA, PCAaKIIUN
HMOHHOTI'O O6M6Ha, KaTajin3aTop, XUMHUUYCCKOC PAaBHOBCCHUC, O6paTI/IMI>Ie n




H€O6paTI/IMBIe pCaKluu, OKHUCIHNTCIIbHOBOCCTAaHOBUTCIBHBIC pCaKluu,
OKHUCIIUTCJIb, BOCCTAHOBHUTCIIb, OKUCIICHUC U BOCCTAHOBJICHUC, AJIJIOTPOIIUA,
aM(bOTepHOCTL, XUMHNYCCKas CBA3b (KOBaJ'IeHTHaH, HOHHas, MeTaHHI/I‘leCKaH),
KpucTtallin4eckasd peméTKa, CIIJIaBbI, CKOPOCTb XHUMHYSCKOM peakunu

1.2

WIUIIOCTPUPOBAThL  B3aMMOCBA3b  OCHOBHBIX XHUMHYCCKUX MOHSATHUA U
IMPUMCHATDH 3TU MMOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHIGHI/Iﬁ

1.3

COCTaBJISITh YPABHEHHS JICKTPOIUTUUCCKON AUCCOLMAIIMN KUCTIOT, IeIouei
U COJIeH, MOJIHbIE U COKPAIEHHBIC YPAaBHEHUS PEAKIMil HOHHOTO 0OMeHa

1.4

PaCKpbIBATb CYIIHOCTBb OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

IIpOBOAUTH paC‘léTH 10 YPaBHCHUTIO XHMHYECKOH pCaKnuu

Ilo Temam: «HemeTauiel 1 uX coequHeHUus» 1 «MeTajuibl U UX COEIUHEHUI»

2.1

XapakTepu30BaTh (ONMHUCHIBATH) OOMKE M CrHenu(UIecKkue XUMHUYECKHe
CBOMCTBA TIPOCTBIX M CJIOXKHBIX BELIECTB, IOJATBEPXkKAAs OIUCAHUE
IIpUMEpaMu  MOJIEKYJIIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIUN

2.2

COCTaBJISITb  YpPABHCHUSA peaKHHﬁ, MNOATBCPIKAAOIUX  CYHIECCTBOBAHUC
TeHETUYECKOM CBSI3U MCIKAY BCIICCTBAMU PA3JIMYHBIX KIJIIACCOB

23

MPOrHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAaHUS XUMHUYECKHX IPEBPAILCHUN B Pa3IMYHBIX
YCIIOBUSIX

24

CJIEJIOBATh MPABUJIAM IOJIb30BAHUS XUMHYECKON TOCYI0N U 1ab0paToOpHBIM
o0OpyZOBaHMEM, a TaKXe TMpaBHJaM OOpalIeHUsi C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIMSIMH TI0  BBIIOJHCHHUIO  JIAOOPATOPHBIX
XHUMHUYECKHX OIBITOB MO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa 1 yrIeKUcsoro ra3a)

2.5

IIPOBOJIUTH PEAKLUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB PA3IMYHBIX
BEIIECTB: paClO3HABaTh OMNBITHBIM TYTEM XJOPHA-, OpOMHJ, HOIHI,
kapOonar, ¢ocdar, cunmukar, cyabhaT, THAPOKCUINOHBI, KATHOHBI aMMOHHUS,
VMOHBl H3YyYEHHBIX METAJJIOB, IPHUCYTCTBYIOIIME B BOJIHBIX pacTBOpax
HEOPraHWYECKHUX BEIECTB

ITo Teme: «Xumus u OKpYyiKarouiada cpeaar»

3.1

PaCKpbIBaTb CMBICJI OCHOBHBLIX XHUMHYCCKHX MOHSTHH: HHK BCIICCTBA,
KOppO3uAa METAJLJIOB

3.2

MIPUMEHATH OCHOBHBIE OTIEPAIIMH MBICIUTEIBLHON ACATEIHHOCTH — aHATU3 U
CUHTE3, CpaBHCHHE, 00OOIICHNE, CHCTEMATHU3AINIO, BBISIBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — MJI1 M3Y4YCHHUS CBOMCTB BEIIECCTB M XWMHUYECKHUX
peakiuii; eCTeCTBEHHOHAy4YHbIe METOJbl T[O3HAHUA — HAOIIOJCHHE,
U3MepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (pealbHbIM U MBICTICHHBII)




8 KVIACC

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

HepBOHaanH)HI)IG XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmet xumuun. Posib XUMUU B )KM3HH YEIIOBEKA. XMMUA B CUCTEME HayK. Tena u
BeniecTBa. OU3nuUecKrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

IlonsaTue o MeTomax MO3HAHUSA B XUMHMHU. UHMCTBHIE BEIIECTBA M CMECH. Crioco05b1
Pa3aciICHUsA cMmecein

1.3

ATOMBI U MOJICKYIJIBI. Xumuaeckue 3jaeMeHThl. CHMBOJIBI XHMHYSCKHUX 3JIEMEHTOB.
HpOCTLIe H CJIOZKHBIC BCIICCTBA. ATOMHO—MOHeKyHHpHOC Y4YCHUC

1.4

Xumuueckast popmyna. BajaeHTHOCTP aTOMOB XMMHUYECKHX JIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BeniecTB. OTHOCHUTENbHAs aTOMHAas Macca. OTHOCUTENbHAS
MOJIEKYJISIpHasg Macca. MaccoBast 1O/l XMMUYECKOTO 3JIEMEHTA B COCIMHEHUHT

1.5

KommuectBo BemecTsa. Mok, MOHHpHaH Macca. BzaumMocBs3b KOJINYECCTBA,
MacCCbl MW HYHCIa CTPYKTYPHBIX CIAWHUI] BCHICCTBA. Pacuétel mo (bOpMyJ'IaM
XUMHNYCCKHUX COG,I[I/IHCHI/Iﬁ

1.6

@dusnueckue M XMUMUYECKHE SIBIICHUS. XHMHUYECKas peakiuss U e€ IMPU3HAKH.
3aKOH COXpaHEHHs Macchl BeHIeCTB. XuUMHUYeckue ypaBHeHus. Knaccudukauus
XUMUYECKUX PEAKIUi (COCTUHEHHMS, PA3JIOKEHUS, 3aMEIeHUs, 0OOMEHA)

1.7

XUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMMYECKOW IOCY/IOHM, C MpaBUIIaMU
pabotrel B smaboparopun M npuéMamu oOpamieHus ¢ JIabOpaTOPHBIM
o0opylnoBaHHWEM, H3y4Ye€HHUE M ONUCaHHe (PU3UYECKHX CBOMCTB 00pa3loB
HEOPraHMYECKUX BeUIeCTB, HAOIIOJeHHE (U3NYECKUX (TIaBJICHHE BOCKA, TassHHUE
Ipla, pacTHpaHue caxapa B CTyOKe, KHIIEHHME W KOHJIEHCAIUS BOJABI) U
XUMHYECKUX  (TOpeHHe  CBEYH, [POKAIMBAaHWE  MEIHOH  MPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTON) SIBIEHWUW, HAONIOJEHUE W OIUCaHue
MPU3HAKOB  MPOTEKAHUS  XUMHUYECKHMX  peakiuid  (pas3jokeHue  caxapa,
B3aMMOJICHCTBHE CEPHOI KHCIIOTHI C XJIOPUAOM Oapusi, pa3joXeHHe THAPOKCUIA
Menu(Il) mpu HarpeBaHWu, B3aMMOJICHCTBHE kele3a ¢ pactBopoMm cos meau(ll),
M3Yy4YEeHHE CIIOCOOOB pa3jienieHus: cMecedl (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BBIMIAPUMBAaHUE,  TUCTWUISAIUSA,  Xpomarorpadus), MPOBEIECHUE  OUYHUCTKU
MOBapeHHOI CcONM, HAONIOJICHHE W OMKMCAHHE PEe3YIbTaTOB MPOBEACHUS OIIbITA,
WJUTFOCTPUPYIOLETO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE MOJENed MOJIEKYI
(1IapocTepKHEBBIX )

Baxwuelime npectaBuTeNId HEOPraHUYECKUX BEIECTB

2.1

Bosnyx — cmech razoB. CoctaB Bo3myxa. Kuciopoag — sieMeHT U IpocToe
BellecTBO. HaxoxkaeHuwe kuciopoga B mpupojne, (GuU3NYECKue U XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuzabl. Ilpumenenue kuciopona. CrocoOb
MOJIyUYeHUs KHUCJIOpoJa B J1a0OpaToOpuud M IPOMBIIUIEHHOCTH. Kpyroopot
Kucnopoa B mpupoe. O30H — alIoTpoIHas Mo AU (UKAIHsI KUCIOpoaa

2.2

TemnoBoii 3 hekT XUMHUUECKOH peakiuy, TEPMOXUMHUYECKHE YPAaBHEHUS, K30~ U
SHAOTEPMHUUYECKHE peakiuuu. TOIuIMBO: yroib M METaH. 3arpsi3HEHUE BO3AyXa,




YCUJICHUC ITAPpHUKOBOI'O 3(1)(1)€KTa, pa3pyuIeHue 030HOBOI'O CJI0
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Bonopon — snemeHT M mpocroe BemiecTBo. HaxokaeHwe BOJopoja B IPHPOJIE,
¢bu3nyecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI moy4yeHus. Kucnotsr
U COJIA
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ModsipHblii 006EM Ta30B. Pacu€Thl MO0 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnueckue cBoicTBa BoAbl. Bona xak pactBopurens. PactBopsl. HaceleHHbIe 1
HEHACBIIICHHbIE PAcTBOpbI. PacTBOpuMOCTH BemiecTB B Boae. MaccoBas n0is
BELIECTBA B pacTBope. XMMHUECKHE cBOMcTBa BoAbl. OcHOBaHMs. Poib pacTBopoB
B IIPUPOJIE U B JKMU3HM 4einoBeka. KpyroBopor Boabl B IpHupone. 3arps3HEHHE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccudukanmss Heopranumdeckux coeauHeHnid. Oxcuapl.  Knaccuduxarus
OKCHJIOB:  coneoOpa3ywomue (OCHOBHBIE, KHCIOTHbIE, aM(dOTepHble) U
HeconieoOpasyromme. Homenknatypa oxcuaoB. Du3ndeckne W XHUMHYSCKHC
CBOMCTBA OKCHIIOB. [losyuenue okcuaoB

2.7

OcnoBanust. Knnaccudukanyst ocHoBaHUMN: MIENOYU U HEPACTBOPUMBIE OCHOBAHMUSL.
Homenknarypa ocHoBanuii. @usndeckue M XMMHYECKHE CBOMCTBA OCHOBAHMIA.
[Tonyuyenue ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucnor. Homenknatypa kucnor. dusnueckue Hu
XUMHAYECKUE CBOMCTBAa KHUCIOT. Psan axtuBHoctd MertauioB H.H. bekerosa.
[Tonyyenue kucior
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Comu. Homenknatypa coseil. Pu3nueckue M XHMHUUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaMU HEOPTaHNUYCCKUX COCJIMHEHU I

2.11

XUMUYECKUH SKCIIEPUMEHT: KaYeCTBEHHOE OIpEesIeHUE COJepKaHUs KUCIOpoia
B BO3JyXe, IIOJy4yeHHE, COOMpaHHE, pacllio3HaBaHME U HU3yYEHHE CBOMCTB
KHUCJIOPOAa, HaOJI0JIeHHE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOIOM MU YCIIOBHS
BO3HUKHOBEHUS M MPEKpaIleHusi ropeHus (moxapa), 03HaKOMIIEHHE ¢ 00pa3namMu
OKCHJIOB U OIIMCAaHUE UX CBOWCTB, IOJIy4YE€HHUE, COOMpaHHUE, paclo3HABaHUE U
U3Y4YE€HHUE CBOMCTB BOJIOpOJa (TOpPEHUE), B3aUMOJEUCTBUE BOJOPOAA C OKCUIOM
meau(Il) (BO3MOXHO HCIONB30BaHUE BUIACOMATEPHUAIOB), HAOIIOJACHHE 00pa3ioB
BEIIECTB KOJHMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEH pacTBOPEHUS
BEUIECTB C PA3JIMYHOW PACTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C
oIpeseIEHHOW MaccoBOM J0eld pacTBOPEHHOIO BEILECTBA, B3aUMOJIEHCTBHE
BOJIbl C MeTaylaMM (HaTpueM M KajplueMm) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OIPENEICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C IOMOIIBIO
WH/IWKATOPOB, HCCIENIOBAaHHE OOpA3llOB HEOPTaHWYECKHUX BEIIECTB PA3IHYHBIX
KJIACCOB, HAOIIOZACHUE U3MEHEHUS] OKPACKH MHAMKATOPOB B PacTBOPax KHUCIOT U
mienoueld, usydeHue B3aumojeiicTBus oxcuzpa meau(ll) ¢ pacrBopom cepHoit
KHMCIIOTBI, KHCJIOT C METaUlaMH, peakuuid HeWTpalu3aluu, [OJIy4eHUe
HEPACTBOPUMBIX OCHOBAaHUM, BHITECHEHME OJIHOTO METajlja IPYI'MM U3 pacTBOpa
COJM, pELICHHWE S3KCIEePUMEHTAIbHBIX 3ajady o Teme «BakHelue Kiaccel
HEOPraHUYeCKUX COCTUHEHU

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMU4ECKUX 3i1eMeHToB [1.1.




Meneneena. CTpOGHI/Ie aTOMOB. XUMHYECKast CBA3b. OKHCIUTEIBLHO-
BOCCTAHOBUTCJIBHBIC PCAKITNH

3.1

[lepBbie MOMBITKU KIACCU(PUKAIMU XUMUYECKUX 3JeMeHTOB. [loHaTue o rpynmax
CXOAHBIX BJEMEHTOB (ILEIOYHBbIE M IIEIOYHO3EMEIbHBIE METAILIbl, T'aJOTeHBI,
WHEPTHBIE Ta3bl). OIEMEHTBI, KOTOpbIe OOpa3ylT aM(OTEepHbIE OKCHIBI H
TUAPOKCH/IBI

3.2

Ilepnonnueckuit 3akoH. Ilepuoauueckas cucreMa xumudeckux snemeHToB J[.H.
MenneneeBa. Koporkonepuoanas u anuHHonepuoHas ¢opmel Ilepuonnueckoit
cucreMbl xumuueckux dsisemeHToB J[M. Menneneesa. Ilepuoasl M rpynmsl.
DU3nYECKUIl CMBICII TOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUO/A U TPYIIIBI 2JIEMEHTA
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Crpoenue aromoB. CoctaB atoMHbIX szaep. M3otombl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aTOMOB TMepBbIXx 20 XUMHUYECKHX O3JEMEHTOB
Ilepuonuueckonn cucremel .M. MengeneeBa. XapakTepuUCTUKa XUMHYECKOTO
3JIEMEHTA MO ero nonoxenuto B [lepuoanyeckoii cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUs paadyca aTOMOB XUMHUYECKHX JIIEMEHTOB,
METaJUIMYECKUX U HEMETAUIMUYECKUX CBOMCTB IO TpyNIaM U Iepuoaam. 3HaueHue
[Tepuonuueckoro 3akoHa u llepuogmdeckoil CHUCTEMbI XMMHUYECKHUX 3JIEMEHTOB
JUISl pa3BUTHA HayKu U npakTuku. J[.M1. MeHneneeB — y4€Hblil U rpakJlaHuH

3.5

Xumuueckass cBsa3b. KoBaneHTHas (monsipHass ¥ HEMOJSpHAs)  CBA3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX AJIEMEHTOB. MlOHHAas CBS3b

3.6

Crenenp okucicHus. OKHCIUTEIbHOBOCCTAHOBUTEIIHHEIC pCaKkuuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHU. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKUH OKCIICPUMCHT: H3YYCHHUC o6pa3u0B BCICCTB MCTAIJIOB H
HEMCTAJIOB, BBaHMOHeﬁCTBHC THAPOKCHIa IHHKa C pacTBOpaMH KHUCIIOT H
menoqeﬁ, MMPOBEACHUEC OIIbITOB, WJUIFOCTPUPYIOMIUX IIPUMCPBI OKUCIIUTCIBHO-
BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKiuuu pa3jioKCHUA, COGI[I/IHGHI/IH)

9 KJIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

BemectBo u xumunueckas peakuus. [lopropenue

1.1

[Iepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux snemeHTos JI..
MengeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHYECKMX D3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalusl, KadbLUUs M HUX
COCIMHEHU! B COOTBETCTBMM C IIOJIO)KEHHEM »3JieMeHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XHUMHUYECKOH CBA3M. THIBI KpUCTANIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOW PELIETKU U
BUJa XuMuyecko cBsi3u. Kiaccuduxanuss ¥ HOMEHKIaTypa HEOPraHWYeCKUX
BEUIECTB (MEXAyHapoAHas U TpHUBHAJbHAs). XMMUYECKUE CBOWCTBAa BELIECTB,
OTHOCSIIMXCA K  PAasJIM4HBIM  KJIAacCaM  HEOPraHUYECKUX  COCIMHEHHI,
TE€HETUYECKasl CBSI3b HEOPTAHMYECKUX BEIECTB

1.3

Knaccudukanus XUMHYECKUX peakUUid MO pa3iHyYHbIM MpHU3HAKaM (M0 YHCITy U
COCTaBy Y4YAaCTBYIOIIMX B pEaKIHH BEUIECTB, MO TEIUIOBOMY 3(deKTy, o




W3MEHEHMIO CTEIICHEH OKMCIIECHHUS XUMHUUYECKHX QJIEMCHTOB, IIO O6paTI/IMOCTI/I, 110
y4aCTUuro KaTaJ'II/ISaTOpa). 9K30- U OHAOTCPMUYCCKHUC PCAKIUH, TCPMOXUMUYCCKHUC
YpaBHCHMU. ITonsTue o CKOpPOCTHU XHUMHYCSCKOM pe€aKuuu

1.4

[lonsatne 00 OOpaTHMBIX W HEOOpPATHMBIX XMMHUYECKHX peakiusx. Ilonstue o
TOMOTEHHBIX M T€TEPOTreHHBIX peakuusx. [IoHATHE O XMMHYECKOM pPaBHOBECHH.
@akTOphl, BIHAKOLUIME HA CKOPOCTh XMMHYECKOM PEAKLIUHA M IOJOKECHHE
XUMHYECKOIO PAaBHOBECHS

1.5

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKluu, 3J'I€KTpOHHI>II71 OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pEaKuuu. CocraBnenue ypaBHeHI/Iﬁ
OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIB30BaHHCM METOAAa
QJICKTPOHHOI'O OanaHca

1.6

Teopust 37EKTPOIUTUYECKON JUCCOLMALUU. DJIEKTPOJUTHl M HEIIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3m JIucCOLMallUM BEIIECTB C Pa3JIMYHBIMU BUAAMU
xuMu4yeckor cBsi3u. CreneHp auccouuarnyuu. CHIBHBIE U CIIA0bIe HIIEKTPOJIUTHL
Peaknum moHHOTO OOMEHa. YCJIOBHSI NMPOTEKAHHS PEAKIMH HOHHOrOo OOMeEHa,
MOJIHBIE M COKpAlEHHbIE MOHHBIE YypaBHEHUs peakuuil. CBOICTBa KHUCIOT,
OCHOBaHMW U Ccolel B CBeTe MpEACTaBIEHUN 00 SICKTPOIUTUYECKOU
nucconuanuu. KauectBeHHbIe peakiui Ha HOHBL. [loHsATHE O TUIpon3e coneit

1.7

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTAUTHYCCKUX
pPEemIETOK HEOPraHWYECKHX BEIIECTB — METAUIOB W HeMmeTauioB (rpadura u
ajiMasa), CIIOKHBIX BEIIECTB (XJIOpUAA HATPHS); HCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTM XMMHUYECKOW pEaKImuh OT BO3ACUCTBUS pa3IM4YHBIX (HaKTOpOB,
HCCIICIOBAaHHE JIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECcCa AUCCOIMALINT
KHUCJIOT, IIeJIo4Yel M coyied (BO3MOXHO HCIOJB30BAaHUE BHUAECOMATEPUAIIOB);
NPOBE/ICHUE ONBITOB, WUIIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUS PEaKIUil
HOHHOrO oOMeHa (oOpa3oBaHME OCajKa, BbIICICHUE Ta3a, 00pa30BaHUE BOJIbI);
OMBITOB, HWUTFOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX
peakuuii (rOpeHHe, pEaklUu pa3jIoKCHUs, COCIAUHEHHs); pPaclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 Ka4eCTBEHHBIX PEAKIMK Ha HWOHBI,
pelIeHre SKCIepUMEHTAIBHBIX 3a71a4

Hemerannel u nx COCAMHCHUA

2.1

OOmass  xapaktepucTuka raioreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHUYECKHE CBOICTBA Ha NpUMEpPE  XJIOpa
(B3auMoJIelicTBME C MeTaUlaMH, HEMeTajUlaMH, IIenodaMu). XIIOPOBOJIOPO.
ConsiHasg KHCIIOTa, XMMHUYECKHE CBOWCTBA, IMOJy4YeHUE, NpUMeHeHue. [lelicTBue
XJOpa U XJOPOBOJOPOJA HA OpPraHu3M 4YejoBeKa. BakHenmmume XiIopuiabl U UX
HaxO0XJAEHUE B PUPOJIE

2.2

OO6mass xapaktepuctuka »31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u (pusMveckue CBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOJIa U CePbl. AJUIOTPOIHBIE MOIU(PUKALIUN KUCIOPOAa
U cepbl. XuMHU4ecKkre cBoiicTBa cepbl. CepoBOIOpOA, CTpoeHUe, (hU3HUecKue U
XUMHUYECKHe CBOMcTBa. OKCHUIIBI CEpbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.




CepHas kucnora, (¢uU3MYECKMe M XUMHYECKHME CBoiicTBa (o0mme Kak
IpeJCTaBUTeNs Kjacca KUCIOT M cnenuduueckue). XUMHUYECKHE pPEaKIUH,
Jekallue B OCHOBE IPOMBIIUIEHHOIO crnoco0a MOJY4YEeHHs CEpHOW KHCIIOTHL
[Ipumenenne. Coau CEpHOM KHUCIIOTHI, KAUECTBEHHAs! PEaKIUs Ha CylIb(aT-HOH.
Haxoxnenune ceppl M €€ COCIMHEHMM B IpUpPOAE. XUMHUYECKOE 3arpsi3HEHUE
OKpY)Karollel Cpeapl COCOUHEHHUSIMHU Cepbl (KHCIOTHBIE IO, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS
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OO01as xapakTepucThKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHbIE CTENCHW OKHCIEHUS. A30T, pacnpoCTpaHEeHHEe B HPUPOIE,
du3nyeckre 1 XMMUYECKHe CBOMCTBa. KpyroBopoT a3oTa B mpupoe. AMMuUax, ero
¢u3nyeckrue 1 XUMHUYECKHUE CBOWCTBA, MoJlyuyeHue U npuMeHenue. Cosin aMMOHMS,
uX (U3NUECKHe U XUMHYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
MOHBl aMMOHHMS. A30THas KHCJOTa, €€ TMOoIydeHHe, (PU3MYECKHe U XUMHUYECKHE
CBOMCTBa (OOmMe Kak MpPEACTaBUTENd KiIacca KHCIOT M CHenu(HUYECKHE).
Wcnonp3oBanue HUTPATOB H collei aMMOHMS B KadecTBeE MHHCPAJIbHBIX
ynoOpennii. XuMUYecKoe 3arps3HeHUE OKPYKAIOIIEH Cpeabl COSAMHEHUSIMH a30Ta
(KUCJIOTHBIE JOXAH, 3arPsI3HEHUE BO3/1yXa, IIOYBbI U BOJOEMOB)
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®dochop, amnorponHsie Momudbukanuu (ochopa, GuU3HMUECKHE W XUMHUUYECKHE
coiictBa. Oxcua pochopa(V) u dhocdopHas kucnora, GU3nUeCKUe U XUMUIECKHE
CBOWCTBa, moiydeHue. Mcnomb3oBanue ¢ochaToB B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit

2.5

OOmas xapakrepuctuka 31eMeHToB [VA-rpynmel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHbIE  CTENEHH  OKUCICHHUS.  YTIIEpoA,  aJUIOTPOITHBIE
MOIU(UKAIMH, PACIPOCTPAaHEHHE B MpPHUPOAE, (QHUIUYECKUE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopor yriepoaa B npupoje. OKcuipl yriepoja, Ux
¢u3nueckue M XUMHMYECKUE CBOICTBa, JAEHCTBHE HA JKHUBbIE OpPraHU3MBI,
HOJy4YeHHE U NPUMEHEHHE. DKOJIOTHYeCKHe NMPOOJIEMBbl, CBS3aHHbBIE C OKCHIOM
yrnepoga(IV); rumnoreza r1100aibHOrO NOTEIUIEHUS KJIMMAara; MMapHUKOBBIN
3¢ ¢exT. YronbHas KUCIoTa U €€ CoiM, X GU3NYEeCKUe U XMMHUUYECKHE CBOMCTBA,
HojJy4eHue U TnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3HUCTBE

2.6

HepBOHaanBHBIC IOHATHS 00 OpPraHN4YCCKHUX BCIICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 3THJICH, alICTUJICH, 3TaHOJI, I'NTUIICPHUH, YKCYCHAd KI/ICJ'IOTa).
HUx cocTtaB M XUMHYECKOE CTPOCHHUC. IToussTHe 0 OHONOTMYECKH Ba)KHBIX
BCIICCTBAX: JKHUpAX, 6€J'IKaX, YriIeBo4ax — W HUX POJHU B XKU3HHU YCIIOBCKA.
MaTepI/IaJ'ILHOC CANHCTBO OPraHMYCCKUX U HCOPIraHNYCCKUX COCJIMHEHU I

2.7

Kpemuuii, ero ¢pusznueckne u XMMHUYECKUE CBOMCTBA, MOJYyYECHUE U IPUMEHEHUE.
CoenuHeHnuss KpemHHsS B mnpupoje. OOmmue mnpencTaBieHUus 00 OKCHC
kpeMuusi(IV) u xkpemuueBoit kucinore. CUIMKaThl, UX HCIOJIB30BAaHUE B OBITY,
MEIUIMHE, MPOMBILUICHHOCTH. BakHeilline CTpOUTENbHbIE  MAaTEepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >ene3o0eToH. I[IpoGiembr Oe3omacHOro
MCIIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPUATIOB B IOBCEIHEBHON KU3HU




2.8

XUMUYECKUH DKCHEPUMEHT: HU3ydeHHe OoOpa3loB HEOPTaHWYECKUX BEIIECTB,
CBOMCTB COJISTHOUM KHCJIOTBI; TPOBEACHUE KAUECTBEHHBIX PEAKIUI HA XJIOPH/I-UOHBI
U HaOIO/IEHUE TPU3HAKOB UX MPOTEKAHMS;, OIBITHI, OTpakaromue Gusndeckue u
XMMHYECKHE CBOMCTBA raJIOTEHOB M UX COEIMHEHUHN (BO3MOXXHO MCIIOIb30BaHHE
BUCOMATEPHAJIOB); O3HAKOMJICHHE C O0pa3laMi XJOPHIOB (TaJOTEHUIOB);
O3HaKOMJIEHHE ¢ 00pa3IaMu ceprl U €€ COCTMHEHUSIMH (BO3MOYKHO UCIIOIB30BaHUE
BUJIEOMATEPHAIIOB); HAOJIOIEHHE Mpollecca OOyrIMBaHUsI caxapa MoJl JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHCJIOTHI, M3YYEHHE XHMHUYECKHUX CBOMCTB
pa30aBIeHHON CEPHOI KUCIIOTHI, IPOBEIEHUE KAUECTBEHHON peaklMM Ha Cybdar-
WOH U HaOJIOZeHHe NpHu3HaKa e€ MPOTEeKaHHWs; O3HAKOMIIEHHE C (DU3HMUYECKUMHU
cBoiictBamu a3zora, Qochopa W HX COeqUHEHHH (BO3MOXKHO HCIOIb30BAHHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX YAOOpEHHIA; TOTyYeHHE,
coOupaHue, paclio3HaBaHWE U U3YYEHHUE CBOICTB aMMHaka; IPOBEICHUE
Ka4eCTBEHHBIX PEAKIMii Ha MOH aMMOHUS M (QochaT-uOH U U3yUeHHUE NMPU3HAKOB
UX IIPOTEKaHHUs, B3aMMOJCHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C
Meablo (BO3MOXXHO MCIOJIb30BAaHUE BUJEOMATEPHANIOB); H3Y4YEHHE Mojeel
KPUCTAIMYECKUX PENIETOK anMasa, rpadura, QymiepeHa; O3HAKOMIICHHE C
MPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM MPOTHBOra3a; MojydeHue, cOOMpaHue, pacro3HaBaHUEe U HU3y4YCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MpOBe/IeHNEe KaYeCTBEHHBIX peakluii Ha KapOoHaT- U
CHWJIMKAaT-HOHbl M HW3Y4YEHHME INPU3HAKOB HUX IMPOTEKAHUS, O3HAKOMIIEHHE C
OPOAYKIMEH CUIMKATHOM NPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbIX
3a7a4 no teme «BaxkHelme HeMEeTauIbl U UX COEUHECHUS»

Mertamisl 1 ux COCIUHCHUA

3.1

OO6mias xapakTepucTUKa XMMHUUYECKUX AJIEMEHTOB — META/NIOB Ha OCHOBAaHUU HX
nonoxenuss B llepuoguueckoir cucreMe XuUMHYECKHUX 3nemeHTtoB J[.U.
MengeneeBa u crpoeHusi aroMoB. CTpoeHHe MeTauioB. Merainueckas CBS3b U
METAJJIMYECKass  KpUCTAUIMYECKass  pem€Tka.  DJIEKTPOXUMHYECKUM P
HaINpsHKCHUH METAIIIIOB

3.2

Ou3nuecKkue U XUMHUYECKHE CBOMCTBA MeTayuloB. OOImIME CrocoObl MOIydeHUs
metauioB. [loHSATHE O KOPpPO3MHM METAUIOB, OCHOBHBIC CIOCOOBI 3aLIUTHI UX OT
Koppo3uu. Crasel (cTajib, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX NPUMEHEHUE B
OBITY ¥ TPOMBIIICHHOCTH
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[llenounbie MeTaipl: moJiokeHwe B Ilepuoandeckoi cucTeMe XHUMHUYECKUX
sneMmeHToB JI.MI. MeHneneeBa; CTpoeHHWE HMX aTOMOB; Haxo0XJCHUE B MPUPOJIE.
®dusnyeckrue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUabl U
FI/I[[I)OKCI/II[I)I HanI/IH U KaJiyud. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJJIOB U HUX
COCIMHEHU N

3.4

[I{erouHO3eMENBbHBIE METAJIIBI MArHUM U KaJbLUM: 1T00KeHNe B [lepuonnueckon
cucreme xumuueckux syiemeHToB J[.M. MeHneneeBa; CTpoe€HHE WX aTOMOB;
HaxoxXxJaeHue B npupoje. dusndeckue 1 XMMUYECKHUE CBOMCTBA MArHUs U KaJbLIMsL.
Baxwneiime coenHeHus Kaiablus (OKCHIL, THIPOKCUA, coiin). JKECTKOCTh BOABI U
croco0bl e€ ycTpaHeHus




3.5

Amomunuii: nosnoxenue B [lepuoanueckoil cucreme XuMuueckux snemenTon J[.U.
MeneneeBa; CTpOCHHUE aTOMa; HaxoKJeHue B rpupoje. dusnyeckrie 1 XuMHUYECKHe
CBOICTBa aFOMUHUA. AMDOTEpHBIC CBOMCTBA OKCH/IA ¥ THAPOKCH/IA AITFOMUHHS

3.6

Kene3o: nonoxenue B Ilepuogumueckoil cucreme XUMUYECKUX anemeHtoB JI.M.
MeHnpneneeBa; CTpPOCHHE aroMma; HaxoXaeHHe B mnpupone. Dusndeckne u
XUMHYECKHE cBoMcTBa jxene3za. Oxcuabl, ruapokcuabl U coiu xeneza(ll) u
xene3a(lll), mx coctas, cBOMCTBA U MOTyYEHUE

3.7

XUMHUYECKUH 3KCIIEPUMEHT: O3HAaKOMJICHHE C 00pa3liaMi METaJUIOB M CIUIABOB, UX
(Gu3MYeCKMMHU  CBOICTBAMM; H3YyY€HHE pE3yJIbTaTOB KOPPO3HH METAIIOB
(BO3MOKHO HCIIOJIb30BAaHHE BUAEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHUS
OKCHMAAa KalblUsl M  HaTpus C  BONOW  (BO3MOXKHO  HCIIOJIb30BaHHE
BU/ICOMATEPHAIIOB); MCCJIEJOBAaHHE CBOMCTB JKECTKOW BOJBI; MpOIEccCa TOPEHHS
&KeJe3a B KUCIOpose (BO3MOKHO HCIIOJIB30BAHUE BHJICOMATEPUANIOB); MPU3HAKOB
IMPOTCKAHUA KAa4YCCTBCHHBIX peaKIII/Iﬁ Ha HOHBbI (MaFHI/IH, KajlbliysAa, aJIOMHUHUA,
nuHka, xene3a(ll) u xenesa(Ill), meau(ll); HabmogeHNe W OMKMCaHUE TPOIECCOB
OKpalllMBaHWA IIJIaMCHHW HWOHAaMH HaTpusd, KajJdud W KaJbOUA (BO3MO)KHO
UCIIOJIb30BAHUE  BUJICOMATEPHAIOB); HCCIIEIOBaHHE aM(pOTEpHBIX CBOMCTB
THIPOKCHA ATIOMHHUS M THUAPOKCHAA [MHKA; PELICHUE AKCIIEPUMEHTAIBHBIX
3a7a4 1o teme «BakHeHIe MeTamibl B UX COSTMHEHUS

XHUMHS ¥ OKpYyKarolas cpena

4.1

HoBeie marepuansl m TexHosoruu. BemiecTBa M marepuanbl B NOBCEIHEBHOM
JKA3HUA 4YeloBeKa. XUMHS M 3I0pOBbe. be3ormacHoe HCIOoJIb30BAHUE BEIIECTB U
XUMUYECKUX peakiuid B ObITy. IlepBas momoip Npu XUMHUYECKHUX OXKOTaX H
OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKON IPpaMOTHOCTH. XUMHUYECKOE 3arpsA3HEHUE OKPYKaroIlleu
cpenbl I1JIK. Ponb XuMuM B pelIeHWH 3KOJIOTHMYECKUX mpobiem. IlpupogaHbie
UCTOYHUKU YIJIEBOJOPOAOB (Yrojb, MNPUPOIHBIA Tra3, HEPThb), MPOIYKTHI HUX
nepepaboTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH 3KCHEPUMEHT: U3yueHue oOpa3loB MaTepHalioB (CTEKJIO, CILIABBI
METaJIJIOB, MTOJIMMEPHBIE MaTEpUAIIbI)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI

OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
MpoBePsSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaAHUS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT'O
o0u1ero oopazoBanust Ha ocHoBe PI'OC

1

HpeHCTaBHCHHeZ

1.1

0 MO3HABAa€MOCTH SIBJICHHI pupoAbl, IOHUMAHNC 00BEKTUBHON 3HAYMMOCTH
OCHOB XHMMMYECKOM HAayKH KakK obnactu COBPEMCHHOI'O CCTCCTBO3HAHMA,
KOMIIOHCHTAa O6H_I€I‘/'I KYJIbTYPbI U HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA B
YCIOBUAX COBPEMCHHOI'O O6H.[€CTBa; INOHUMAHHUEC MECTa XUMHUHN CPCAN APYIUX
CCTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOAAaX IIO3HAHHWA, B TOM YHUCIC OSKCIHCPUMCHTAIBHBIX U
TCOPCTUYCCKUX MCTOAAaX MCCICAOBAHHA BCUICCTB W H3YUCHUSA XUMHNYCCKUX
peaKquI; YMCHHUEC HUCII0JIb30BAaTh MOACIIN JIsA 00BICHECHUS CTPOCHUA aTOMOB U
MOJICKYJI

1.3

o cdepax npodecCHOHATBHONW MAESITENbHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX XUMUYECKOM
HAyKH, YTO IO3BOJHUT OOYyYaroIIMMCS paccMaTpuBaTh XHMHIO Kak cdepy
cBOCH Oynymiei mpoecCHOHATBHON IEATEIBHOCTH M CHIeJaTh OCO3HAHHBIM
BBIOOp XMMHMH Kak OPOQWIBHOTO TpeAMeTa NpU Iepexoje Ha YPOBEHb
cpenHero odmiero oopa3oBaHus

Bnagenue cucreMoil XMMHMYECKHUX 3HAHUM M YMCHHUC INPUMCHATH CHUCTCMY
XUMHNYCCKHX 3HaHI/II71, KOTOpas BKJIIOYacT:

2.1

BAKHEHIINE XUMHUYECKHE IMOHATHS: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYyJa,
BEILECTBO, IMPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJHAs M HEOJHOPOIHAs
CMECh, OTHOCHUTEJIbHBIE ATOMHAs M MOJIEKYJSIpPHAs MaccChl, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MOJSIPHBIM OOBEM, OKCHJ, KHUCIIOTA,
OCHOBaHHUE, COJIb (CpemHssl), XUMHUYECKas peakivs, PEaKluyd COCAMHEHUS,
peaKluy PA3NOKECHHs, PEaKlUUU 3aMEIEHUs, peakiuu OOMEHa, TEIUIOBOM
3¢ deKT peakinu, K30~ ¥ SHIOTEPMUICCKHE PEAKIIMU, PACTBOP, MAacCOBas OIS
XUMHYECKOrO0 3JIEMEHTa B COCIMHEHHM, MaccoBas JIOJIsl W IPOLECHTHas
KOHLIEHTPALIMs BEILLECTBA B PACTBOPE, SIPO aToMa, 3JIEKTPOHHBIA €O atoma,
aToMHasi oOpOuTalb, pajUyC aroMa, BaJICHTHOCTb, CTEMEHb OKHUCIICHUS,
XUMHUYECKasl CBS3b, 3JIEKTPOOTPULATENILHOCTb, IMOJSIpHAs U HEMOJSIpHas
KOBaJICHTHasI CBS3b, MOHHAsI CBSI3b, METAJUIMYECKAsl CBS3b, KPUCTAJUIMUYECKAS
pem€éTka (aToMHasi, UOHHAs, METAJUIMYECKas, MOJICKYJSpHas), MOH, KaTHOH,
AHUOH, OJJIEKTPOJIUT M HEDJIEKTPOJIUT, JJIEKTPOJUTUYECKAS JUCCOLMALNA,
peakuMd HWOHHOTO OOMEHa, OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIC DPEAKIUH,
OKHCIIUTENb U BOCCTAHOBUTEIb, OKUCICHUE M BOCCTAHOBJIEHUE, JJIEKTPOJIMU3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIe W HEOOpaTHMbIC PEAKIMH, CKOPOCTH
XUMHUYECKOU peakiuu, karanuzatop, [1JIK, koppo3us meTaios, criiaBsl




2.2

OCHOBOIIOJIATAlOIIMEe  3aKOHBI ~ XMMHHU: 3aKOH  COXpaHEHHUsS  MaccChl,
nepuoanueckuii 3akoH JI.M. MenpeneeBa, 3aK0H IMTOCTOSIHCTBA COCTaBa, 3aKOH
ABorazipo

23

TCOpHUH XUMHU: aTOMHO-MOJICKYJIAPpHAsA TCOpHA, TCOPUA BHGKTpOHHTH‘IGCKOﬁ
JUCCOoIIrManmn

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

3.1

YMEHHE MPaBUIILHO UCIIONIb30BATh N3yUYEHHBIEC BEIIECTBA U MaTepHallbl (B TOM
Yuclie MUHEpadbHbIE YAOOPEHHS, METAIbl M  CIUIaBbl, MPOAYKTHI
nepepaboTKU MPUPOAHBIX HCTOUYHUKOB YIIEBOAOPOAOB (YIS, MPUPOTHOTO
raza, He)Tu) B OBITY, CEIbCKOM XO3SIIICTBE, Ha MPOU3BOJACTBE U MMOHUMAaHHE
3HAYEHUS JKUPOB, OENKOB, YIJIEBOJOB JJsi OpPraHW3Ma 4YelOBEKa; yMEHHE
MIPOTHO3UPOBATh BIUSHUE BEIIECTB U XUMHUYECKHX MPOIECCOB HA OPraHU3M
YeJI0BEKa U OKPYIKAIOIYI0 IPUPOJIHYIO CpEdY

3.2

YMEHHE WHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUAMHU JPYTUX YIeOHBIX
IPEAMETOB
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HaJIM4YUEe ONbITa PabOThl C Pa3IMYHBIMH HCTOYHUKAMU HHQPOpPMAIMH O
XUMHH (Hay4Hasi U Hay4yHO-TIOMYJIsipHAasl JIUTepaTypa, CIOBapH, CIPaBOYHUKH,
HUHTEPHET-PECYPCHI)

3.4

yMeHue OOBEKTHMBHO OLIEHMBaTh HH(GOpMALMIO O  BELIeCTBAaX, HX
IIPEBPALICHUAX U IPAKTUYECKOM IPUMEHEHUHU U YMEHHE UCIIOJIb30BaTh €€ IS
pelieHns yueOHO-103HaBaTeNbHbIX 3a1a4

Bianenne ocHOBaMM IOHATHMHOIO ammapara W CHMBOJHYECKOIO SI3bIKA
XUMHM JUJISl COCTaBJ€HHUS (OpMyJl HEOPraHMYECKHUX BEIIECTB, YpPaBHEHMM
XUMHUYECKUX peakuuii; ocHoBaMHu xumuueckoil HomeHknarypbl (IUPAC u
TPUBUAIILHOM)

YMeHue o0BICHATh CBA3b MOJIOKEHU 37eMeHTa B Ileproauueckoii cucteme ¢
YHUCJIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHUSI aTOMOB XMUMHYECKHMX 3JIEMEHTOB
(coctaB m 3apsnm  sjpa, oOImee YHCIO BJIEKTPOHOB), paclpeleleHueM
AJIEKTPOHOB I10 3HEPreTUYECKUM YpPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl ¥ KaJbLUs

HpeHCTaBHCHI/Ie 0 HepHOHquCKOﬁ 3aBUCUMOCTH CBOMCTB XHMMYECKHUX
3JICMCHTOB (pa,Z[I/ch aToMa, BHGKTpOOTpI/IHaTCJ'ILHOCTB), IMPOCTBIX U CJIOKHBIX
BCIICCTB OT IIOJIOXXCHHA 3JICMCHTOB B HepHOHquCKOﬁ CHUCTEMC (B MaJIbIX
nepuoaax v rjiaBHbIX nonrpynnax) H 3JICKTPOHHOI'O CTPOCHHUA aTOMa

YMmenue knaccuuuupoBath:

7.1

XUMHNYCCKHE 3JICMCHTbBI

7.2

HCOPraHN4YCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKITNH

YMmenue OIpCACIIATh:

8.1

BAJICHTHOCTDb U CTCIICHDb OKUCJICHUS XUMHUYCCKUX DJICMCHTOB, 3apsaa HOHA

8.2

BUJ XUMHUYECKOMN CBSI3U U THII KpHCTaHHquCKOﬁ CTPYKTYPbI B COCAUHCHUAX

8.3

XapakTep Cpeibl B BOJIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4

OKHCJIIMTCIIb 1 BOCCTAHOBUTCIIb




YMeHue XapaKTCPpHU30BaTb @HSHHGCKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPOI, IpaduT, aiMa3, KPEMHHUM, a30T,
dbocdop, cepa, XJI0p, HATPHH, KaIHK, MarHUN, KaJIbIIUHA, A TFOMUHHM, KEJIE30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX pPacTBOpPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPO, OKCUJIBI U TUAPOKCH B MeTalioB [-IIA rpymm,
amomunust, mequ (II), umuka, xeneza (II u III), oxcuast yrnepona (I u IV),
kpemuaus (IV), azora u ¢ocdopa (III u V), ceper (IV u VI), cepuucras,
cepHasi, a30TUCTas, a30THas, ¢ochopHas, yrojabHas, KpeMHUEBas KUCIOTa U
HX COJIN)

9.3

IIPOrHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEILLECTB B 3aBUCUMOCTH OT UX
COCTaBa U CTPOECHHUsI, IPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT HUX CBOKCTB,
BO3MOXHOCTb IIPOTE€KaHUs XMMHUYECKUX MPEBpPALEHUM B  Pa3IMYHBIX
YCIIOBUSIX
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YMeHHE COCTaBIATh MOJIEKYJSIPHBIE M MOHHBIE YPAaBHEHMS PEAKLUN, B TOM
qucCIe:

10.1

peaKIuii HOHHOTO OOMEeHa

10.2

OKHUCJIHNTCIIbHO-BOCCTAaHOBUTCIbHBIX peaKHI/Iﬁ

10.3

HWIUTIOCTPpUPYIOIIUX XHUMUYCCKHUC CBOICTBa HN3YUCHHBIX KJIACCOB (prHH)
HCOPTraHN4YCCKUX BCIICCTB

10.4

MOATBCPKAAIOIUX M'CHETUYCCKYIO B3aMMOCBA3b MCKAY HUMU

11

YMeHue BIYUCIATh (IPOBOAUTE PACUETHI):

11.1

OTHOCUTCJIIbHYIO MOJICKYJIIPHYIO M MOJIAPHYIO MacCChbl BCIICCTB, MACCOBYIO
JOJIFO XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHNUU

11.2

MacCCOBYIO JOJIIO BCIIECTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 Maccy, 00BEM ra3oB

11.4

[0 YPABHEHUAM XUMHWYECKHX PEAKUUH M HAXOJWUTh KOJIUYECTBO BEIIECTBA,
00BEM U MacCy peareHTOB MJIH MPOAYKTOB PEaKIHH

12

Bnanenue (3HaHHE OCHOB):

12.1

OCHOBHBIMM METOJaMH HAy4yHOTO I[O3HaHUS (HAOIIOJIeHUE, HU3MEpeHHeE,
HKCIIEPUMEHT, MOJICIHPOBAHUE) MPU HU3YUYECHUU BEUIECTB M XUMHUYECKUX
SABIIGHUH; yMeHHe chOopMynHpoBaTh MNPOOIEMY U MPEIJIOKUTh MYTH €&
pelieHus

12.2

0e30macHoi paboThl C XUMUYECKHUMH BEIIECTBAMHU, XUMHUYECKOW TOCYION H
1a00opaTOpPHBIM 000pPYIOBaHHEM

12.3

npaBwiIaMu 0e30MacHOro oOpalieHuss ¢ BEIIECTBAMH, WCIIOIb3yeMbIMU B
MOBCEIHEBHOM JKMU3HHU, MPABUIAMHU TIOBEJICHHS B LEJISX COCPEIKEHUS 37]0POBbS
U OKpYXKalIlel NpUpOJAHOW Cpeabl; IOHMMaHHE Bpena (OMacHOCTH)
BO3/ICHICTBUS HAa JKUBBIC OPTraHU3MBI OIPEICIEHHBIX BEIIECTB, CIIOCOOOB
YMEHBIICHHUS W MPEIOTBPAILCHHS UX BPEIHOTO BO3ICHCTBHUS

13

Hamume IMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWA W  OCYHICCTBJIICHUSA
CICOAYIOMUX XUMHUYCCKUX SKCIICPUMCHTORB!

13.1

U3y4YEHHE M ONHMCAHHE (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
(GU3NYECKUMU M XWMHUYECKUMH SIBICHHSIMH; OIIBITHI, WJITIOCTPUPYIOIINE




IPU3HAKHU ITPOTCKAHUA XUMHUYCCKUX peaKI_II/Iﬁ

13.2

HU3YUCHUC crmoco0oB pasaciiCHus cMmecen

13.3

MMOJIYYCHHUEC KHCIIOpOJda M H3YUCHHUC Cro CBOﬁCTB; [oJIydeHHuEC BOAOpOda U
HU3YUCHUC €TI0 CBOﬁCTB; MOJIY4YCHHEC YIJICKUCIIOIO0 TIa3a U HU3YUYCHHUC Cro
CBOﬁCTB; IMOJIYYCHUC aMMHaKa U U3Yy4YCHHC €Iro CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAaCCOBOM J0JIEH pacTBOPEHHOTO
BEIIECTBA

13.5

MPUMEHEHUE MHJIUKATOPOB (JIakMyca, MeTujopaHka u ¢deHondTanenHa) s
OTIpe/IeNICHUs XapaKTepa Cpelbl B pacTBOpPaX KHUCIOT U IIeToueit

13.6

UCCIICIOBAHUE M OIKCAaHHWE CBOWMCTB HEOPTraHWYECKUX BEIECTB Pa3IUYHBIX
KJIACCOB; M3yU€HHE B3aUMOJICUCTBHS KHCIIOT C METaJUIaMH, OKCUJIAMU METAJLIIOB,
pacTBOPUMBIMH ¥ HEPACTBOPUMBIMH OCHOBAHMSMH, COJISIMH, TIOJyYEHUE
HEpPaCTBOPUMBIX OCHOBAHHWH; BBITECHEHHE OJHOTO MeETauia JpyruM U3
pacTBopa coiM; HCClenoBaHHE aM(OTEPHBIX CBOWCTB  THAPOKCHIIOB
QTIOMUHUS U IUHKA

13.7

PCHICHUC OKCIICPUMCHTAJIIbBHBIX 3a/la4d II0 TCEMaM: «OCHOBHBIE KJIACCHI
HCOPIraHUYCCKUX COGHHHGHHﬁ)); ((9J'IGKTpOJ'II/ITI/ILICCKaH JUCCOL A,
«BakHelmuye HemMeTauIbl U UX COCANHCHUA», «Baxknennme MeTallIbl M UX
COCANHCHUA»

13.8

XUMHYECKAE OKCIICPUMEHTHI, WILIIOCTPUPYIOIIAE TMPU3HAKA IMPOTCKAHUS
peaknuii MOHHOTO OOMEHA; KaYeCTBCHHBIC PEAKIIMH Ha MPUCYTCTBYIOIINEC B
BOJHBIX PaCTBOpPax HOHBL XJIOPHI-, OpOMHI-, HOAUI-, CyibdaT-, pocdar-,
KapOOHAT-, CHIIMKAT-aHHOHBI, TUAPOKCH]I-MOHBI, KATHOHBI AMMOHUS, MAarHHsI,
KaJIbIIMS, AIFOMUHUS, JKkele3a (2+) u xenesa (3+), meau (2+), IMHKA

14

YmMmenue:

14.1

MPpCACTABIATE PE3YJIbTAaThbl OKCIICPUMCHTA B (1)OpM€ BBIBOJOB, 1OKa3aTCJIbCTB,
I‘pa(l)I/IKOB u Ta6J'II/ILI W BBIABJIATH SOMIIMPUYCCKHUEC 3aKOHOMCPHOCTHU

14.2

YCTQaHABIMBATh CBSI3M MEXIY pealbHO HAOII0JAaCMbIMH XUMHUYECKUMHU
SBIICHUSIMA W TIPOLIECCAMH, MPOUCXOIANIMMU B MAaKpO- M MHKPOMHPE,
OOBSICHATH IPUYUHBI MHOTO0OOPA3HsI BELIECTB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM

IroCYAJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

HepBOHaLIaJH)HI)IG XUMHNYECCKHEC ITOHATHA

1.1

Yucreie BemecTBa U cMecu. CriocoObl pa3ienenus cMeceit

1.2

ATOMBI U MOJICKYJIBI. Xumudeckue 3jeMEHTBI. CUMBOJIBI XMMHYECKUX 3JICMCHTOB.
HpOCTLIe H CJIOZKHBIC BCIIICCTBA.

1.3

XuMuueckas (bopMyﬂa. BanentHocTh aTOMOB XMMHYECKHX dJjIeMeHTOB. CTeleHb
OKHUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHIICCTB. OtHocuTeNnbHAas aTOMHAs  Macca.
OrHocuTeNnbHas MOJICKYJIsIpHAasd Macca. MaccoBast 701 XHUMHYECKOIO 3JICMEHTAa B
COCINHCHNU

1.5

KomnyectBo BemecTtBa. Mok, MonsipHas Macca. MoJsipHbI  00bEM  Ta30B.
B3anMocBs3b KoauuecTBa, Macchl U YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

duznyeckue 1 XUMUYECKHUE SIBJICHUSA. XHUMHUUECKas pcaKnug nu eé IIPpU3HAKU. 3aKoH
COXpaHCHHA MACChbl BCIICCTB. XUMHYECKHE YpaBHCHUA

Ilepuonuueckuit 3akoH u Ilepuoguueckas cucrema XuMHYECKUX 3iemeHToB JI.U.
MenneneeBa. CTpoeHHe aTOMOB

2.1

[Iepnonnueckuit 3akoH. llepuommueckas cucrema XUMHUYECKMX 3ieMeHTOB [I.U.
Menpeneesa. Ilepuonsl m rpymnmnbsl. PU3MYECKUM CMBICI IOPSAIKOBOIO HOMEpA,
HOMEPOB MEPHUOJA U TPYIIIBI JIEMEHTA

2.2

Ctpoenne atomoB. CoctaB aToMHbIX sjep. M3otombl. DnekTpoHbl. CTpoeHue
AJICKTPOHHBIX ~ 000J0YeK aToMOB TEpBbIX 20  XUMHYECKHX  DAJIECMEHTOB
Ilepuonuueckoii cucremsl .. MeHnieneeBa
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3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB XMMHYECKUX D3JIEMEHTOB IEPBBIX TPEX
MEepUOJIOB, Kalusd, Kalblusa (paguyca aToOMOB, 3JIEKTPOOTPHIIATEILHOCTH,
METAJUTMYECKUX U HEMETAIUTMYECKUX CBOMCTB) M MX COCAMHEHUN B COOTBETCTBUU C
MOJIOXKEHUEM AJIeMeHTOB B [lepronueckoit cucteMe u CTPOCHUEM UX aTOMOB

CTpOGHI/IC BCIICCTBA

3.1

Xumuueckass  cBsi3b.  KoBanmeHTHass  (monsipHass ¥ HEMOJIApHAs)  CBSI3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUYECKUX A1eMeHTOB. oHHast cBsA3b. MeTaminueckas
CBSI3b

3.2

Tunel  KpucTaNIMUECKUX  pemIETOK  (aTOMHasg, HMOHHAs, MeTajuIMuecKas),
3aBUCUMOCTb CBOWCTB BEILIECTBA OT THNA KPUCTAUIMYECKOW pEIIETKM M BHUJIA
XUMHUYECKOH CBI3U

Baxneiiiue NpeACTaBUTCIIM HCOPIraHUYCCKUX  BCIICCTB. Hemertamnel u ux
coeIMHEHMS. MeTalIbl U UX COeTUHEHUS

4.1

Knaccudukanmss ¥ HOMEHKIIATypa HEOPraHWYECKHUX COCIMHEHHA: OKCHJIOB
(coneobOpasyrolue: OCHOBHBIC, KUCIOTHBIE, aM(pOTEepHbIE) U Hecoleo0pa3yrolIre;
OCHOBaHHU (ménoun u HEPaCTBOPHMBIC OCHOBaHU); KHUCJIOT
(kucmopoacoaepkaniie 1 OeCKUCIOPOIHBIC, OJHOOCHOBHBIE W MHOTOOCHOBHBIC);
coJied (CpeTHUX U KUCIIBIX )




4.2

Ouznyeckue U XUMUYECKHE CBOICTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOAOPOJA,
XJIOpa, KUCIOPOJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckrue U XMMHYSCKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTHA, HATPU,
Kajlysa, Mardvmsa MW KaJlbliyMsa, aJIIOMHMHHUA, KCEJIC3a. QHGKTpOXI/IMI/IquKI/Iﬁ paa
HaHpH)KeHI/Iﬁ MCTal1JI0B

4.4

dusnueckie W XUMHYECKHE CBOWUCTBA BOOOPOJHBIX COC[[I/IHGHI/If/'I HEMCTAJIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

duznyeckne 1 XUMUYECKHE CBOMCTBA OKcH10B HemeTaluioB: cepsl (IV, VI), azota(ll,
IV, V), dochopa(Ill, V), yrnepoma(ll, 1IV), xpemuusa(IV). I[lomyuenue oxcumaos
HEMETAJJIOB

4.6

Xumuueckue cBoiictBa OkcunoB: MeTauioB I[A-IIIA rpynm, nmuka, megu(Il) u
xeneza(ll, III). [Tony4yenrne okcUI0B METAIIOB

4.7

XUMHYECKHUE CBOWCTBA OCHOBaHUM U aM(POTEPHBIX THAPOKCUIIOB (HAa MpUMEpe
THJIPOKCHJIOB aIFOMHUHUSA, Kejie3a, nuHKa). [lomydeHne ocHOBaHUN U aM(pOTEPHBIX
TUJIPOKCUIOB

4.8

OO0mue XUMUYECKHE CBOHCTBA KHCIOT: XJIOPOBOJOPOJIHOH, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOH, a30THOH, GocPopHO, KpeMHUEBOH, yrombHOH. Ocobbie
XUMHYECKHUE CBOMCTBA KOHLICHTPUPOBAHHOW CEPHOM U a30THOM KucioT. [lomydyenue
KHCIJIOT

4.9

OOure XuMUYecKre CBOWCTBA cpenHux coieil. [lomydyenue coneit

4.10

[Tonyyenne, coOupaHue, pacrlo3HaBaHHE BOJOPOJA, KHCIOpPOJda, AaMMHAKa,
YIJIEKUCIIOTO Ta3a B jJabopaTopuu

4.11

HOHy‘lCHI/IC aMMMakKa, cepH0171 M a30THOM KHCJIOT B IIPOMBIIIJIICHHOCTH. O6H_[I/Ie
CII0COOBI MMOJIy4CHH A MCTAJIJIOB

4.12

I'eneTnyeckas cBs3b MCKAY KJIaCCaMU HEOPTaHUYCCKUX COCJIMHEHU I

XUMHUYECKUE PEAKIIUU

5.1

Knaccudpukanys XuMHUYECKMX peakUuuil MO pa3jiuyHbIM IMpU3HAKAM: IO YUCIY U
COCTaBy Y4YAaCTBYIOIIMX B PpEAKIUH BEIIECTB, IO TEIUIOBOMY J(PQeKTy, 10
M3MEHEHUIO CTEIIEHEW OKUCIICHHS] XUMUYECKUX 3JIEMEHTOB
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TemnoBoii 3¢(ekT XUMMHUUECKON peakluH, TEePMOXUMUYECKUE YpaBHEHUS. DK30- U
SHAOTEPMUYECKUE PeaKIHH. TepMOXUMHUUECKHUE YPAaBHEHUS

53

OKMCITNTEIIFHOBOCCTAHOBHUTEIIBHEIC pCaKIru. OKMUCIIUTEIM W BOCCTaHOBHUTEIM.
Hpoueccm OKHUCJIICHUA n BOCCTAHOBJICHU . QHGKTpOHHHﬁ OajaHc
OKHCIIMTEIILHOBOCCTAHOBUTEIILHOM pe€aKuuu

54

Teopus 351eKTpOIUTHYECKON auccoruanuu. KaTHOHBI, aHHMOHBI. DJIEKTPOIUTHI U
HETEKTPOJIUThL. CHIIbHBIC U ClIa0bIe AIEKTPOIUTEL. CTENeHb TUCCOIHAIIH

5.5

Peakuuu wnoHHOIO obMeHa. YcioBus IIPOTCKAHHA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,
IIOJIHBIC COKpaH_IéHHLIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

XuMHus U OKpYyKaromas cpeaa

6.1

BemectBa u Marepuansl B IIOBCETHEBHOM JKM3HM 4elnoBeKka. beszonacHoe
HCIIOJIb30BAaHNE BEILIECTB U XMMUYECKUX peakuuil B jaboparopuu u ObiTy. IlepBas
IMOMOIIBb IMPHU XUMHUYCCKUX OKOraX U OTPABJIICHHUAX

6.2

XHUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE




MOYBHI, BO3AyXa M BOJIOEMOB), CHOcOObl ero mnpeaoTBpamieHus IIpenenpHas
nonyctumasi koHueHtpanusi BemectB  (I[IJK). Pomp xumMum B pelmieHUn
OKOJIOTMYECKUX TMpoOieM. YculieHue mnapHUKoBoro sddekra, paspylieHue
030HOBOT'O CJIOS

[Tpumenenwue cepsl, a30ta, pocdopa, yriaepoaa, KpEeMHHS U UX COCTUHEHH B OBITY,
MCIUIHUHC, IPOMBIIIIICHHOCTU W CCJIILCKOM XO3SIHCTBE. HpI/IMeHeHI/Ie METaAJJIOB U

6.3 CIUIaBOB (CTajb, YUyryH, JIOPAIIOMUHHM, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH UX
coenuHeHuil. [IoHsATHE O KOPPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI HX OT
KOppO3uu

6.4 [IpupoaHbIe HICTOYHHUKH YTIIEBOJOPOIOB (YroJib, IPUPOIHBIN ra3, HedTh), MPOAYKTHI
uX rnepepadoTku (OEH3UH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH
[TepBoHayanbHBIEC TOHITHSI 00 OPraHWYECKHX BEUIECTBAX KAaK O COCAMHEHHUSX YIIepoaa

6.5 (MeraH, 3TaH, TWJIEH, alleTUIICH, YTAHOJ, TIHUIEPUH, YKCyCHas KUcIoTa). [loHsATHe o
OMOJIOTMYECKH BaKHBIX BELIECTBAX: JKUpaX, OEKax, YIiIeBolax — U X POJIU B KHU3HU
YeJIoBeKa

7 Pacuérsr:

7.1 o opmynamM XUMHUYECKUX COeTUHEHUIN

7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPABHCHUSIM
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