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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccutickoit deneparuu.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAET pacIlpeieicHUe €ro Mo KijaccaM W CTPYKTYpUPOBAHHUE TIO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataM 00y4YeHUsI XUMUU Ha YPOBHE 1I€JIEH M3yUueHUsl IpeaMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATBHOM E€IUHCTBE MHPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOM  y4eOHOM  JesATENbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
1I€JIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOIbI M YETIOBEKA, SIBJIIECTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYarOIInXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCSl.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uszydeHuto. ColiepaHHUE CKIIAbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyTOMY, BBITIOJIHSASI PYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHMS CBOWCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS N3yUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAaHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIHHBIX YMEHHUM U MX MPUMEHEHUH B yU4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHMsI C BEHIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpA, UCIOJIb3Yysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYCHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1e71eco00pa3HOTO TOBEJICHUS B OBITY W TPYJIOBOM JAEATEIBHOCTA B LEJISIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGMIIs U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HaHHUS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi macca. OTHOCUTEIbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BemnecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (uU3HUecKue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr Boabl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuasl. Knaccudukarms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Kiaccudpukauus ocHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIECU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B PaCTBOPAaX KUCJIOT U IIEI0UEH, U3yUEHNUE B3aUMOACHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 paCcTBOPA COJIM, PEIICHUE DKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIAacCU(PUKAIMU XUMUYECKUX diemMeHTOB. [lonstue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoinas u qiuHHonepuoaHas popmel [lepuonnueckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
AIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XHMMHYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpas3loB BELIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPU HM3YYECHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BAaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KilaccuuKamus, TMePUOINIHOCTh, HAOIOIEHNE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TEJIO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KAIBIUSA U UX COCAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTAaBy YYacTBYIOUIMX B pPEaAKIMM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHHUS.

[TonsiTHE O CKOPOCTH XUMHUYecKON peakuuu. lloHsTe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HCIOJIb30BaHUEM  MeETOja
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KarnoHnbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOMCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpaduTa M anmasa), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAEO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA (FOpEeHUe, PpEeakiuu pasiIoKeHHS,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3MYECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIOBeKa. BakHelre X10puabl U UX HAX0KIACHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPO1a
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE pPEaKInM, JeXallue B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaIoIlel Cpelbl COECOUHEHUSMH Cepbl (KHCIOTHBIE OKIW, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XuMudeckue cBoicTra. KpyroBopot a3ora B mpupoe. AMMHUak, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuiecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBI U BOJOEMOB). Docdop, alIOTPOIHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka 3neMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKHE CBOMCTBA, JEHUCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4YE€HUE U
IpUMEHEHHE. DKOJIOTUYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIULEPUH, YKCYyCHas KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OPraHUYEeCKHX W
HEOPTaHUYECKUX COCTMHCHUH.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme CTpouTenbHbIe MaTepuaibl: KEepaMHKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHue 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3IaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHOW peakluy Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydyeHue, coorpaHue, pacro3HaBaHUE U U3y4YEHUE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yyEHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIENIEd KPUCTAUIMYECKUX pEIIETOK anMmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U U3YYEHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTauoB. OU3nyeckne U XMMUYECKUe CBoicTBa MeTaiioB. Oommue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[[lenounbie MeTambl: nonokeHue B [leprnoanyeckoil cUCTEME XUMHUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenouyno3eMenpHbIE METAUIBI MAarHMM W KaJbLWW: TIOJIOKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HaTpus C BOJON (BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBITHS, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaGmroneHne W ommMcaHUE IPOIECCOB OKpaIllMBaHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOIh30BAaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NepUOAUYHOCTb, HAOIIOECHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUUYECKUI 3apsi, MIPOBOJHHKH,
MOJyPOBOJIHUKU, AUDICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTTHIIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarOLIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIbHOCTH TMIPU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON YUEOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJACHME W MOCTYNKH CBOMX TOBAPHUILEH C TMO3WIMHA HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHON M YUTATENbCKOW KYJbTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u TpyJa pa3iIuyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€TIECO00pa3HOEe OTHOLIECHHE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIEHUS (MHAYKTHUBHBIC, JICIYKTUBHbBIC, [0 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM IPEACTaBIEHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHSITh PA3UYHbIE METOABl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOM aKTUBHOTO HCIIOJIb30BAHUS PA3JIUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHMsI 3a]1aBaTh BOIPOCHI (B X0OJ€ AUaora v (WIin) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHHUS] XMMHUUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MTO3HABATENbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuIecKkue [ TNpeAMETHOW obmacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIIUXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU 3 EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIca Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTBHI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMEHTa MO (opMyse COEIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIs1 U3Y4YEHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJ0OBaHMEM, a TaKXe TNpaBWiIaM OOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U TMPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasl CBS3b, TEIJIOBOU A DeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINM, MPEACIbHO JOMYyCTUMAas KOHIICHTpaIMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX ATOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIE, MOJIHBIE U COKPAILIEHHBIE YPABHEHHS PEAKIINI HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OalaHca 3TUX PeaKIInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HWHCTPYKIMSMHU TIO BBINOJHEHHUIO JIA0OPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHUE IPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosun4vecTBo 4acoB JaeKTpoHHbI ~ CHHCOK HTOTOBBIX Cnoco0 oueHKH UTOrOBBIX
e IUVIAHUPYEMbIX IUVIAHUPYEMBbIX Pe3yJbTAaTOB
HanmeHnoBanue Py 24 Pesy
Ne IpakTuye (MGpoBbHIE) pe3yJbTaTOB € YKa3aHUEeM
pa3aeaoB U TEM Ko]—[Tpo,m,}[
n/n Bcero cKHe oOpa3oBareJ 3TanoB ux GopMupoBaHus
NPOrpaMMmsl ble padoThI
padoThI bHbIE
pecypchl
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
* IPUMEHSATh OCHOBHBIE -BBIINIOJIHEHUE TPAKTUYECKON
ONEPALMH MBICTUTEIBHOU paboTsI
JIeATEIbHOCTH — aHaJu3 U -TeMaTU4YECKOE TECTUPOBAHUE
CUHTE3, CPAaBHEHHE, -YCTHBIN OIPOC
o0oO1ienue,
CHUCTEMaTHU3AITHUIO,
KJIacCU(PUKALINIO, BBISIBICHUE
XumMusi — BakHast
MPUYUHHO --CJIEICTBEHHBIX
o0mnacThb bubnuoTteka .
CBsI3€ — JIJ1s1 U3yUYEHUs
€CTECTBO3HAHUA U ]_[OK .
1.1 . 5 2 CBOMVCTB BEIIECTB U
[IPaKTUYECKON https://m.edsoo .
XUMUYECKUX pPEeAKIU
JEATENLHOCTH -ru/7f41837c P ’
€CTECTBEHHO-HAYUYHbIE
YeJI0BeKa

METO/IbI TTIO3HAHUS —
Ha0II0IeHNE, U3MEpPEHNUE,
MOJIeJIMPOBaHUE,
AKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN )

. CJIeIOBATh MpaBUIIAM
MOJIb30BAaHUS XUMUYECKON
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MIOCY 10 1 1abopaTOpHBIM
00opyAOBaHUEM, a TAKXKe
npaBuiiaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHU
C MHCTPYKIUSIMU 11O
BBINOJIHEHUIO JTAOOPAaTOPHBIX
XMUMHUYECKHUX OMBITOB IO
IIOJIy4YEHHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB
(BoopoJia U KUCIOpOa),
MIPUTOTOBIICHUIO PACTBOPOB C
onpeaenEHHON MacCoBOM
JIoJiel pacTBOPEHHOTO
BEIIECTBA, JIAHUPOBATH U
MIPOBOJIUTH XUMHUYECKHUE
AKCIIEPUMEHTHI T10
pacro3HaBaHHUIO PACTBOPOB
LIEJI0YEN U KUCTIOT C
MIOMOIIBIO0 UH/IUKATOPOB
(;makmyc, GpenondranenH,
METHUJIOPAHX U JpyTHe).

1.2

BemntecTBa n
XUMHUYECKHUE
peakuuu

15

buobmmoreka
HOK

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

hd paCKpI)IBaTI) CMBICJI
OCHOBHBIX XUMHNUYCCKHUX
MIOHSTHIA: aTOM, MOJIEKYJIa,
XUMHUYECKHUH DIIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OTHOPOAHAS
Y HEOTHOPOJIHAS ),
BaJICHTHOCTb, OTHOCHTCJIbHAaA
aTOMHasa U MOJ'IGKy.]'IS[pHaSI

-YCTHBIN OIPOC
-TEMaTU4ECKOE TECTUPOBAHUE
-peleHue pacueTHbIX 3a1a4

- pabora c [lepuoanyeckoit
CUCTEMON XUMHYECKUX
anemenToB 1. 1. Menaeneepa
-KOHTpOJIbHAs paboTa
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Macca, KOJIM4eCTBO BEIIECTBA,
MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMUYECKOT0
3JIEMEHTa B CO€AMHEHUH,
MOJISIPHBIH 00BEM, OKCH,
KHCJIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHULIATENILHOCTB,
CTETEeHb OKHUCIICHUS,
XUMHYECKast PeaKus,
KJIacCU(UKALUS peaKIUii:
peaKIMU COeAUHEHUS,
pEaKMU Pa3I0KEHHS,
PEaKIMU 3aMEeILeHUs], PeaKLIUn
0o0MeHa, PK30- U
HHIOTEPMHYECKHE PEAKIINH,
TEIUIOBOU 2P PEKT peaKiuu,
AIPO aTOMA, MIEKTPOHHBIN
CJIOM aToma, aTOMHas
opbuTanb, paguyc aToma,
XMUMHYECKas CBA3b, NOJSPHAs
U HETIOJIIpHasl KOBaJICHTHAs
CBsI3b, HIOHHAs CBSA3b, UOH,
KaTHOH, aHUOH, PacTBOp,
MaccoBas JIOJIsl BEIIECTBa
(mpoleHTHas: KOHIEHTpalus) B
pacTBope;

* BBIYUCIIATH OTHOCUTENIBHYIO
MOJIEKYJISIPHYIO 1 MOJISIPHYIO
Macchl BELIECTB, MAaCCOBYIO
JIOJTIF0 XUMHYECKOTO JIEMEHTa




o popmyse coeTMHEHNUS,
MacCOBYIO JIOJIFO BELIECTBA B
pacTBope, MIPOBOIUTH PACUETHI
[0 YPAaBHEHHUIO XUMUYECKOU
peaxkuuu

* WJUTIOCTPUPOBATH
B3aMMOCBSI3b OCHOBHBIX
XUMHYECKHUX TIOHATUN U
MPUMEHSITh 9T IIOHSATHUS TIPU
OTIFICAHUHU BEUIECTB U UX
MPEBPAILICHUH;

Hroro no pazneny

20

Paznen 2. BaxHeiiline npeacTaBUTeId HEOPraHUYEeCKUX BelleCTB

2.1

Bosnyx. Kucnopon.
[TonsTre 06
OKCHgax

bubmmoreka
[HOK

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

*XapaKTepU30BaTh (ONUCHIBATD)
0o01I1e XHMHUYECKHIE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB,
TOATBEPIK/1ast ONTUCAHNE
MIpUMEepaMu MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUN;
*IIPOrHO3UPOBATh CBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT UX
Ka4yeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH TTPOTEKAHUS
XUMUYECKHUX TTPEBPAIICHUN B
Pa3IUYHBIX YCIOBHSIX;
*WJUTIOCTPUPOBATH B3aUMOCBSI3b
OCHOBHEIX XUMHYCCKUX
MOHSATUNA U IPUMEHSTDH 3TH

-YCTHBIN OIIPOC

-pelieHne mpaKkTUKo-
OPHUEHTHUPOBAHHBIX 3a/1a4

- pabora ¢ [lepuoamnueckoit
CHUCTEMOUN XUMHUYECKUX
anemenToB 1. 1. Menneneepa
-TeMaTU4eCKOe TECTUPOBAHUE



https://m.edsoo.ru/7f41837c
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MOHSATHSI IPU ONMCAHUHT
BEIIECTB U UX MPEBPAICHUIA;

2.2

Bonopon.llonsitue
0 KHCJIOTaX U COJISIX

Bubauoreka
[HOK

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

*XapaKTepU30BaTh (OMUCHIBATH)
o0II1e XUMUIECKIE CBOHCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJITBEPIK/1asi ONIMCAHHE
MIpUMepaMu MOJIEKYJISIPHBIX
yYpaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii;
*HJUTIOCTPUPOBATH B3aMOCBS3b
OCHOBHBIX XUMUYECKUX
MOHATUI U IPUMEHSTH 3TH
MOHATHS TIPU ONHCAHUHU
BEILECTB U UX MPEBPALLECHUN;
*CIIeZIOBATh MIPaBHIIaM
TM0JIb30BAHUS] XUMUYECKON
MOCY10i U 1a00paTOPHBIM
000pyI0BaHUEM, A TAKKE
npaBUIaM oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSIMA TI0
BBITTOJIHEHUIO JTAOOPAaTOPHBIX
XUMHAYECKHX OIBITOB IO
MOJTyYEHHIO U COOMPaHHIO
ra3000pa3HbIX BEIIECTB
(Boopo/1a U KUCIOPOa),
MIPUTOTOBIIEHUIO PACTBOPOB C
OnpeeIEHHON MacCOBOU J10JIeH
pacTBOPEHHOTO BEIIECTBA,

IIaHUPOBATh N IPOBOJUTH

-TpaKTHyYecKas pabora
-YCTHBIN OIIPOC

-pelieHne npaKkTUKo-
OpHUEHTUPOBAHHBIX 3a/1a4

- pabora ¢ [lepuoandaeckoii
CUCTEMOMN XUMHYECKUX
anemenToB 1. 1. Menneneepa
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2.3

Bopna. PactBopsl.
[Toustue 06
OCHOBaHHUIX

bubmmoreka
[HOK

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

XUMHUYECKHE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PaCTBOPOB
[esI0ued ¥ KUCIIOT C MOMOIIBIO
WHJMKAaTOPOB (JJAKMYC,
(benondranert, METUIOPAHK U
IpyTHE).

*XapaKTepHU30BaTh (OMUCHIBATH)
o01Ire XuMHUYeCKHe CBONCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB,
MOATBEPK/1asi OMHMCAHNE
MIpUMEPaMHU MOJIEKYJISIPHBIX
yYpaBHEHU COOTBETCTBYFOIIUX
XUMHYECKUX PEAKIIU;
*HILTFOCTPUPOBATH B3aMOCBS3b
OCHOBHBIX XUMHYECKUX
MOHATHH U TPUMEHSATD ITH
TOHSATHSI IPU ONMCAHUU
BEIIIECTB U UX MPEBPAICHUM;
*CcIIeZIOBaTh MPaBHIIaM
TOJIb30BAHUS] XUMUIECKOH
MOCyZ101 1 1ab0paTOPHBIM
o0opyI0BaHUEM, a TAKXKe
IpaBuiIaM oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH TIO
BBITIOJTHEHUIO JTA0OPATOPHBIX
XUMHYECKHX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO
ra3000pa3HBIX BEIIECTB
(BoIOpo/1a M KUCIIOPO/Ia),

-IpaKTUYecKas padbora
-YCTHBIN ornpoc
-TEMaTUYECKOE TECTUPOBAHUE
- pabora ¢ Ilepuoandeckoii
CUCTEMOM XMMUYECKUX
anemenToB /1. 1. Menaeneera
-KOHTpOJIbHAs paboTa



https://m.edsoo.ru/7f41837c
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MIPUTOTOBIICHUIO PACTBOPOB C
onpeacsEéHHON MacCOBOM J10eH
pacTBOPEHHOTO BEIIECTRA,
IJIAHUPOBATh M TIPOBOIUTH
XUMUYECKHUE SKCTIEPUMEHTHI 110
pacro3HaBaHUIO PaCTBOPOB
IIeI04YeH M KHUCIOT C IIOMOIIBIO
WHJIUKaTOpOB (JIaKMYC,
(denondranerH, METUIOPAHK U

JpyTHE).

24

OCHOBHBIE KJIaCCHI
HEOPTaHUUYECKUX
COCIMHEHN N

12

buobmmoreka
HOK

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

*XapaKTepU30BaTh (ONUCHIBATD)
o0111e XUMUYECKHE CBONCTBA
BEIIECTB PA3JINYHbIX KJIACCOB,
MO/ATBEP:K/1asi ONMCAHNE
IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHMI COOTBETCTBYIOILIUX
XMMHYECKHUX PEaKIIUii;
*WJTFOCTPUPOBATh B3aUMOCBS3b
OCHOBHBIX XUMHUYECKUX
MOHATUM U TPUMEHSTD ITH
MOHSTHSI IPU ONHUCAHUU
BEILIECTB U UX IPEBPALLECHUN;
*CJIeZI0BATh MIpaBHIIaM
I0JIb30BAHUS XUMUYECKON
MOCY10# U 1ab0paTOPHBIM
000pyI0BaHUEM, A TAKKE
npaBuIaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUH C
HWHCTPYKLHUSAMHU O
BBITIOJTHEHUIO JTa0OPAaTOPHBIX

-paKkTUyecKas padora
-KOHTpOJIbHAs paboTa
-YCTHBIN OIIPOC

-pelieHne MpaKkTUKo-
OPUEHTUPOBAHHBIX 3a7a4

- pabora c [lepuoanyeckoit
CUCTEMON XUMHUUYECKUX
anemenToB 1. 1. Menneneepa
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XUMHYECKHX OIBITOB IO
MOJTyYCHHIO U COOMPAHHIO
ra3000pa3HbIX BEIIECTB
(BOoIOpoO1a M KKCIIOPO/Ia),
MIPUTOTOBIICHHIO PACTBOPOB C
ONpeeaEHHON MaCCOBOU 10JIEH
pacTBOPEHHOTO BEILIECTBA,
IJTAHUPOBATH U MPOBOIUTH
XUMHUYECKHE IKCIIEPUMEHTHI TI0
pacro3HaBaHHUIO PaCTBOPOB
HIETIOYEH U KUCIIOT C TIOMOIIBIO
WHUKATOPOB (JIAKMYC,
(dheHondTaneH, METHIIOPAHXK U

IpyrHe).

Wroro mo pazneny 31

Paznen 3. llepuoanuecknii 3axon u [lepuoguyeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CtpoeHue arToMoB. XUMHYECKAasi
cBs13b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIUH

*pacKphIBaTh CMBICI -YCTHBIN ONPOC
. [Tepuoanueckoro 3akona J[. . -paGoTa ¢ TeMaTHUeCKUMHU
Ileproanueckui
MeHnneneena: KapTOYKaMu
3aKOH U )
JNEMOHCTPHUPOBATh MOHUMaHUe  -pabdoTta ¢ [leproanueckoit
Ilepnonnyeckas bubnuoreka . .
MEPUOINYECKON 3aBUCUMOCTH | CUCTEMOW XUMUYECKUX
cUcTEMA LIOK N
3.1 7 CBOMCTB XUMHYECKHUX anemenToB /1. 1. Menaeneera
XUMHAYECKUX https://m.edsoo SEMEHTOR O -
JIEMEHTOB OT UX IIOJIOKEHUS B
anemeHToB JI. U. Iu/7f41837¢ N
[Tepnonnueckoii cucreme,
Menneneesna.
3aKOHOB COXPAaHEHUSI MACChI
Crpoenue aToma
BEILIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO--
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3.2

XuMHUecKasi CBSI3b.
OKHCIMTENIBHO-
BOCCTaHOBHUTEIIbHEIC
peaKuuu

10

buobmmoreka
HOK

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

MOJIEKYJISIPHOTO YUEHHUS,
3aKoHa ABOTajpo;
*OIUCHIBATh U
XapaKkTepu30BaTh TAOIUYHYIO
dbopmy Ilepuoanueckoii
CUCTEMBI XMMHUYECKUX
AJIEMEHTOB: pa3Inyarhb
MOHSTHS «TJIaBHAs OArpyNna
(A-rpynna)» u «modo4Has
noarpynna (b-rpynmna)y,
MaJible ¥ OOJIbIIUE TIEPUO/IBI,
COOTHOCUTH 0003HAYECHHUS,
KOTOpBIE UMEIOTCS B TabIuUIIEe
«Ilepuonuyeckas cucrema
XHMHUYECKHX djieMeHToB /I, 1.
MeHeneeBay ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS
aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsi
a1pa, ob1ee YHciIo
AJIEKTPOHOB U PACIPENETICHUE
UX IO JIEKTPOHHBIM CIIOSIM);

*OIPEIENIATh BaJICHTHOCTD
aTOMOB DJIEMEHTOB B
OMHAPHBIX COEUHEHHSIX,
CTENIEHb OKHUCIICHUS 2JIEMEHTOB
B OMHApHBIX COSAMHEHUSIX,
MPUHAJIC)KHOCTh BEIIECTB K
ONPEENIEHHOMY KJIAcCy
coelMHeHu# no popMynam,

-YCTHBIN OIPOC

-pabota c Ileprnoanueckoit
CUCTEMON XUMHUYECKUX
anemenToB 1. 1. Menaeneepa
-pelIeHHne MpaKTUKO-
OPHMEHTHPOBAHHBIX 3a/1a4
-UTOrOBasi KOHTPOJIbHAS paboTa
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BUJI XUMHYECKOU CBA3U
(KoBasICHTHasl U MOHHAs) B
HEOPraHUYECKUX
COCTUHEHUSX;

* K1accuuIUpoBaTh
XUMUYECKUE FJIEMEHTHI,
HEOPraHWYECKHE BEIEeCTBA,
XUMHUYECKHUE PEAKIUH (110
YHUCITY U COCTaBYy
YYaCTBYIONINX B PEAKITUN
BEIIECTB, [0 TEIJIOBOMY
sexry);

* IPUMEHSTH OCHOBHbBIE
OTepauu MbICIUTEIbHON
JIeATeTLHOCTH — aHaJU3 U
CUHTE3, CPAaBHEHHE,
0000111eHNEe, CHCTEMATH3aIHIO,
KJIacCU(PUKALINIO, BBISIBJICHUE
MIPUYHUHHO--CIIEICTBEHHBIX
CBsI3€H — IS U3YUECHUS
CBOWCTB BEILIECTB U
XUMHYECKUX PEaKIIHid,
€CTECTBEHHO-HAYYHBIE METOIbI
MMO3HAHMS — HAOJII0IEHHUE,
HU3MEPEHHE, MOJICITMPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U
MBICTICHHBIN )

Hroro no pazneny

17

bubmmoreka
IHOK




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

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68



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

9 KUIIACC

KoaudecTBo 4acos DIeKTPOHHBIE CHHCOK HTOTOBBIX Cnoco0 oeHKH
HaumenoBanmue
Ne Kourtpoas Ipakruue (uupposbie) IUIAHHPYEeMBIX MTOIrOBBIX
Pa3aeIoB H TEM Bceer
n/o HbIC CKHe 06pa3OBaTe,}1],H],1e Pe3yJabTaToB ¢ IJIAaHUPYEMBIX
NPOrpamMMbl 0
paGOTbI paﬁOTBI pecypchl YKazaHueM I3TalloOB UX pe3yJbTaToB
(popmupoBanus
Pasnea 1. BemecTBo M XuMH4YecKkme peakiun
* IPUMEHSTH OCHOBHBIE -BXOJIHOW KOHTPOJIb
onepalnyy MbICIUTEIbHON -YCTHBIN OIPOC
JIeSITEILHOCTH — aHAIN3 U -paboTa ¢
CUHTE3, CPAaBHEHHE, MEePUOIUYECKON
o0o01enue, CHCTEMON XUMHYECKUX
CHUCTEMaTHU3alHIO, anemenTtoB J[. U.
BBISIBJICHHE TPUYMHHO- Menpgeneena
CIIEICTBEHHBIX CBS3€l — IS
W3YUYEHUs CBOMCTB BEILIECTB
[ToBTOpenue n U XUMUYECKUX peaKIni,
bu6mmoreka [IOK

11

yrayOieHue 3HaHun
OCHOBHBIX Pa3JIeJIOB
Kypca 8 kiacca

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

41a636

€CTECTBEHHO-HAyUHbIE
METO/bI ITO3HAHMS —
Ha0Jt0/IeHne, U3MEPEHNE,
MOJICIUPOBAHUE,
SKCTIIEPUMEHT (peaTbHBIN U
MBICTICHHBIN )

* PacKpbIBAaTh CMBICT
[Tepuonnueckoro 3akona /.
H. MenneneeBa u
JIEMOHCTPHPOBATH €T0
MMOHUMAaHUE: OIUCHIBATh U
XapaKTEePU30BaTh
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TabauHyo Gopmy
[Tepronnueckoit cucTeMbl
XUMHYECKHUX 3JIEMEHTOB:
pa3nuyath NOHATUS
«rnaBHas noArpymnmna (A-
TpyMIa)» u «1o00YHas
noarpynna (b-rpynmna)y,
MaJble ¥ OOJIbIINE TIEPUOIBI,
COOTHOCHUTH 0003HAYCHMUS,
KOTOPBIE UMEIOTCS B
MepUOINIecKOi TabmuIle, ¢
YHCIIOBBIMU
XapaKTepUCTHKAMU
CTPOCHHS aTOMOB
XUMUYECKHUX HJIEMEHTOB
(cocraB u 3apsia azpa,
oO11ee YncIio 3JEKTPOHOB U
pacrpeesieHue ux 1o
AIEKTPOHHBIM CIIOSIM),
OO0BSCHATH O0IIHe
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB
3JIEMEHTOB U UX COEIMHEHUI
B MpeJiesiax Majbix
TIEPUOJIOB U TJIABHBIX
MOArPYIII C YYETOM
CTPOEHHUSI X aTOMOB;

1.2

OcCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEaKIui

bubmuorexa [JOK
https://m.edsoo.ru/7f
412636

* BBIUUCTISITH -YCTHBIN OMPOC
OTHOCHUTEIIbHYIO -TEMaTHYECKOe
MOJIEKYJISIPHYIO U TECTUPOBAHUE
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MOJISIPHYIO MAcCChl BELECTB,
MacCOBYIO JOJIO
XMMHYECKOT0 3JIEMEHTA 110
bopmyIe coeuHeHus,
MacCOBYIO JIOJIIO BEIECTBA
B pacTBOpE, IPOBOJUTH
pacy€Tsl 110 YPAaBHEHUIO
XUMHUYECKON PEaKIINU;

* IPOrHO3UPOBATh CBOMCTBA
BEILECTB B 3aBUCHUMOCTHU OT
UX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XUMHUYECKUX
IIPEBPALICHUN B Pa3IMYHbIX
YCIIOBUSIX;

. HCIIOJIb30BaTh
XUMUYECKYIO0 CHUMBOJIUKY
JUISL COCTaBIICHUS (POPMYIT
BEILECTB U YPABHEHUI
XUMUYECKUX PEeaKIUN

-pabora ¢
MePUOUYECKOMN
CHCTEMOH
XAMHYECKHUX
snemenToB /. W.
MenpaeneeBa

13

ONEKTPOIUTHYECKAS
JUCCOLMAIUS.
XUMHUYECKHE peaKkIuu B
pacTBopax

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41a636

- coOroaTh paBuiIa
MMOIB30BAHM XUMHUYSCKOMN
NOCyA0H U J1abopaTOPHBIM
000pyI0BaHMEM, a TAKKE
npaBuiIa oOpalieHus ¢
BEIIIECTBAMH B
COOTBETCTBHUH C
UHCTPYKLHAMH 110
BBIITOJIHEHHU IO
1a0b0pPaTOPHBIX
XUMHWYCECKHUX OIIBITOB I10

-KOHTpOJIbHAs paboTa
-YCTHBIN ONPOC
-pakTuyeckas pabora
-pelieHne MpakTUKO-
OPUEHTUPOBAHHBIX
3a1a4y

-pabota c
NIEPUOIUYECKON
CHUCTEMOM
XUMHYECKHX
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MOJIy4eHUIo U cooupanuto  snemeHToB /. U.
ra3o00pa3HbIX BEIIECTB Menneneena
(aMMHaKa U yriaeKuciaoro
rasa);

* PacKpbIBaTh CYLIHOCTb
OKHUCJIUTEIbHO-
BOCCTAaHOBUTEJBbHBIX
peakuuii MocpeaCTBOM
COCTaBJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peaKLuil;

* COCTaBJIATh YPaBHEHUS
ANEKTPOJIUTUYECKON
JUCCOLMALUN KUCIIOT,
IIeI04YeH M CoJIeH, TTOJIHBIC
U COKPAILICHHBIC YPaBHEHHUS
peaxuii HFOHHOTO OOMeHa,
YpaBHEHUS pEaKUi,
MIOJITBEP K TAIOLITNX
CYILLIECTBOBaHHE
TEHETUYECKOU CBSI3U MEXY
BEILECTBAMHM PA3JIMYHBIX
KJIACCOB;

. HCIOJIb30BATh
XUMHUYECKYIO CHUMBOJIMKY
JUUISL COCTaBIJICHUS (POPMYIT
BEILIECTB U YPABHEHUI
XUMUYECKUX PEeAKIUI

Hroro mo pasneny 18

Pasznen 2. HemeTa/jibl M UX COeIUHEHUSA




2.1

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JIEMEHTOB
VIIA-rpynnsl. ['anorenst

1

bubmuorexka [JOK
https://m.edsoo.ru/7f
412636

* cOOIIOIaTh TIPaBUIIA
M10JIb30BAHUS XUMUYECKON
MOCYI0H U 1a00paTOPHBIM
00opyI0BaHUEM, a TAK¥Ke
npaBuia oOpalleHus ¢
BEIIECTBAaMH B
COOTBETCTBUHU C
WHCTPYKIUSIMH TIO
BBITIOJTHCHHUEO
1a00paTOPHBIX
XUMHYECKHX OIBITOB IO
MOJIYYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BEIIECTB
(aMMMaKa 1 yriaeKuciaoro
rasa);

* POBOJIUTH PEAKIIHH,
TTO/ITBEPIK TAOTITHE
Ka4eCTBEHHBIN COCTaB
Pa3TUYHBIX BEILIECTB:
pacrno3HaBaTh OMBITHBIM
MyTEM XJIOPUII-, OPOMU]I-,
noauI-, KapOoHaT-,
dbocdar-, cumkart-,
cynbdart-, THAPOKCHUI-

HOHBI, KATUOHBI aMMOHUA U

HWOHBI NU3YUCHHBIX
METAJlJIOB,
NpUCYTCTBYIOIIIUC B
BOAHBIX paCcTBOpax

HCOPraHNYCCKUX BCILCCTB,

-TpaKTHyYecKas pabora
-YCTHBIN ornpoc
-peleHne npakTUKo-
OPUEHTUPOBAHHBIX
3a1a4

-pabora ¢
[IEPUOIUYECKON
CUCTEMOM
XUMUYECKUX
anemenTtoB J[. U.
Menneneesa
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2.2

OOw1ast xapakTepucTHKa
XMMHUYECKHUX 3JIEMEHTOB
VIA-rpynmel. Cepa u eé
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f
412636

. HCII0JIb30BATh
XUMHYECKYIO CHMBOJIUKY
JUISL cOCTaBlieHUs (HOpMyIT
BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEaKIIHii

. KJaccu(uuupoBaTh  -YCTHBIN OIpOC
XUMUYECKHUE DJICMEHTHI, -pabota ¢
HEOPraHUYECKHE BEIIECTBA, TEMAaTUYECKUMU
XMUMHUYECKHE peakluu (1o KapTO4YKaMH

YHCITY U COCTaBY -pabota ¢
YUYaCTBYIOIINX B PEAKIHH MEPUOTUTICCKOM
BEIIIECTB, [0 TEIUIOBOMY CHCTEMOU

s dexTy, 10 U3MEHEHUIO XUMHYECKHX
CTEIIEHEN OKUCIICHUS anemenTtoB J[. U.
XHUMHUYECKHX 3JIEMCHTOB); MeneneeBa

. XapaKTepu30BaTh

(omuckIBaTh) o0ITHE U

cnienupuyeckue

XMMHYECKHE CBOMCTBA
MIPOCTHIX U CJIOKHBIX
BEIIECTB, MOATBEPXKIas
OINMCaHuEe IPUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX
ypaBHEHUN
COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIIN;

. HCII0JIb30BATh
XUMHYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (PopMyIT
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BEILECTB U yPABHEHUN
XMMHYECKHUX PEaKIUH

2.3

OOm1ast xapaKTepUCTHKA
XMMHUYECKHX 3JIEMEHTOB
VA-rpynmsl. A30T,
¢dochop n ux
COETMHEHUS

1

bubmuoreka [JOK
https://m.edsoo.ru/7f
412636

* cOOMIOIaTh TIPaBUIIa
MOJIb30BAaHUS XUMUYECKOMN
IIOCYZI01 U 1a00paTOPHBIM
o0opyIoBaHUEM, a TAKKE
npaBuia oOpalleHus ¢
BEIIECTBAMH B
COOTBETCTBUHU C
WHCTPYKLHUSAMH IO
BBITIOJTHCHHEO
1a00paTOPHBIX
XUMHYECKHUX OIBITOB I10
MOJTyYSHHIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB
(aMMMaKa 1 yriaeKuciaoro
raza);

* IPOBOJIUTH PEAKIINH,
MOATBEP K IAIOIIUE
Ka4eCTBEHHBIN COCTaB
pPa3TUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBEIM
MyTEM XJIOPH-, OpOMU/I-,
noauI-, KapOoHaTt-,
docdar-, cunukar-,
cynbhar-, THAPOKCU-

HMOHBI, KATUOHBI aMMOHUA U

HOHBI U3yYEHHBIX
METaJUIOB,
MIPUCYTCTBYIOIINE B

-TpaKTHyYecKas pabora
-YCTHBI! OIIPOC
-pelieHne npaKkTUKo-
OpPUEHTUPOBAHHBIX
3a1a4

-paboTa ¢
MEepUOINYECKOM
CHCTEMOH
XUMHYECKUX
anemenTtoB J[. U.
MenneneeBa
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2.4

OO11ast xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB
IVA-rpynmnel. Yriepon u
KPEMHHI U UX
COETUHEHUS

2

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

BOJIHBIX PacTBOpax
HEOPraHWYECKUX BEIIECTB;
. HCITOJIb30BaTh
XUMHYECKYIO CUMBOJIUKY
JUTSL COCTaBIICHUs (opMyIT
BEILECTB U yPABHEHUN
XUMHYECKUX PEAKIUI

* co001aTh paBuiia
MOJIb30BAHUS XUMHUECKON
MOCyA0H U J1abopaTOPHBIM
000pyI0BaHMEM, a TAKKE
npaBuiia oOpalleHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C
MHCTPYKLHUSAMH T10
BBITIOJTHEHUIO
1a00paTOPHBIX
XMUMUYECKHUX ONBITOB IO
MOJIYYEHHIO U COOMPaHHIO
ra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKuciaoro
rasa);

* POBOJIUTH PEAKITUH,
MOJTBEPXKIAIOIIHE
Ka4eCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM
MyTEM XJIOpHI-, OpOMU/I-,
noauI-, KapOoHat-,
docdar-, cunukar-,

-YCTHBIN onpoc
-IpakTUYecKas padbora
-KOHTpPOJIbHAs paboTa
-paboTa ¢
MEPUOINYECKOMN
CHUCTEMO
XUMUYECKUX
anemenToB . U.
Menneneesa
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cynbdar-, THAPOKCU]I-
MOHBI, KATHOHBI AMMOHUS 1
MOHBI U3yUYEHHBIX
METaJIJIOB,
MPUCYTCTBYIOIIKE B
BOJIHBIX PacTBOpax
HEOPraHUYECKUX BEIECTB;
. HCII0JIb30BATh
XUMUYECKYIO CHMBOJIUKY
JUISL COCTaBIJICHUS (POPMYIT
BEIIECTB U ypaBHEHUN
XUMHUYECKUX PeaKIHii

Wroro mo pazneny 26

Pazgen 3. MeTa/uIbI M HX COeTUHEHU S

OO01ue cBoMcTBa
3.1 4
METaJIIIOB

bu6mmorexa [IOK
https://m.edsoo.ru/7f
412636

* KJ1accu(pUUUpPOBAThH -YCTHBI! OIPOC
XUMUYECKHUE DJIEMEHTHI, -paboTa ¢
HEOPTaHWYECKHE BEIIECTBA, = TEPHUOIUICCKOM
XUMHYECKHE Peakuu (Mo  CHCTeMOM

YHCIIy U COCTaBY XUMUYECKUX
Y4YacTBYIOIIMX B PEAKIINH anemenToB /I. 1.
BEILIECTB, 10 TEIJIOBOMY Menneneesa

s dexTy, Mo U3MEHEHUTO
CTENEHEN OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB);
* XapaKTepru30BaTh
(ormuchIBaTH) OOIIKE U
cneuuduyeckue
XHUMHYECKHUE CBOICTBA
MPOCTBIX M CIIOKHBIX
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BELIECTB, [IOATBEPKas
ONMCaHUE IPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX
ypaBHEHUI
COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUI;

* HCII0JIb30BAaTh
XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBIICHUS (POPMYIT
BEILECTB U yPABHEHUN
XUMUYECKUX pPEAKIUI

. ONpEeNEATh
BAJICHTHOCTb U CTENIEHb
OKHCIICHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOIO COCTaBa,
MIPUHA]JIEKHOCTD BEILIECTB
K OTIIPENEIIEHHOMY KJIAcCy
COeZIMHEHUH 1o GopmMyiam,
BUJI XUMHUYECKOM CBSI3U
(KoBaJIeHTHas1, NOHHAS,
MeTaJuIn4yecKas) B
HEOPraHUYECKUX
COEJIMHEHUSX, 3aps]] MOHA
0 XUMHYECKOU popmyiie,
XapakTep cpeibl B BOJAHBIX
pacTBOpax HEOPraHMUECKUX
CO€IUHEHMH, THII
KPUCTAJUIMYECKOUN PEIIETKH
KOHKPETHOI'O BELIECTBA




3.2

Baxxneiiime MeTajuibl 1
UX COSIUHEHUS

16

2

bubmuorexka [JOK
https://m.edsoo.ru/7f
412636

* co0IrO1aTh TpaBUIIA -KOHTpOJIbHAs paboTa

M0JIb30BAHUS XUMHUECKON | -TIpakTHueckas paboTa
MOCYJI0H M JIabOpaTopHbIM  -paboTa ¢
000opyAOBaHUEM, a TAKXKe MePUOANYECKON
npaBuiia oOpaleHus ¢ CUCTEMOI
BEIIECTBAMH B XUMHYECKHX
COOTBETCTBHUU C anemeHToB /[. U.
UHCTPYKLUSAMH 10 Menneneena
BBITTOJIHEHUIO

1a00PaTOPHBIX

XUMHUYECKHX OIBITOB I10
MOJTyYEHHUIO U COOUPAHUIO
ra3000pa3HbBIX BEIICCTB
(aMMHaKa 1 yTaeKuciaoro
rasa);

* POBOJIUTH PEAKIIHH,
MTO/ITBEP K TAFOTIHE
KauyeCTBEHHBINA COCTaB
pa3IMYHBIX BEUIECTB:
pacmo3HaBaTh OMBITHBIM
MyTEéM XJIOpUI-, OPOMU/-,
MoauI-, KapOoHaT-,
docdar-, cunukar-,
cynbdat-, THAPOKCU-
HMOHBI, KATHOHBI AMMOHUS U
HMOHBI U3yYECHHBIX
METAJIJIOB,
MPHUCYTCTBYIOIIKE B
BOJIHBIX pacTBOpax
HEOPraHMYECKUX BEIIECTB;
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Hroro no pazneny

20

Paznea 4. Xumus 4 OKpyKamomas cpeia

* HCII0JIb30BAaTh
XUMHUYECKYIO CUMBOJIUKY
JUTs cocTaBlieHus: (hOpMyII
BEIIECTB U ypaBHEHUN
XUMHUYECKUX PeaKIHii

4.1

BemecrBa u MaTcpHraJIbl
B )KU3HHU YCIOBCKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

. WUTIOCTPUPOBATH
B3aHMMOCBSI3b OCHOBHBIX
XHUMHYCSCKHX ITOHSITHI 1
MPUMEHSTh 3TU MOHATHUS
MpY ONMCAHUU BEIIECTB U
UX MPEBPAILICHU;

. pacKpbIBaTh CMbICIT
OCHOBHBIX XUMHYECKHUX
MOHSTUNA: XUMHUYECKHI

3JIEMEHT, aTOM, MOJIEKYJIa,

HWOH, KATUOH, aHHUOH,
MIPOCTOE BEILECTBO,
CJI0’KHO€ BEIIECTBO,
BaJICHTHOCTb,

ANEKTPOOTPHULATEIBLHOCTb,

CTETIeHb OKHCIICHUS,
XAUMHAYECKast PEaKIns,
XUMAYECKas CBA3b,
TeroBoi 3¢ dexr
peaxIyu, MOJb,
MOJISIPHBIN 00BEM,
pacTBOp, IEKTPOIUTHI,

-YCTHBI! OIIPOC
-paboTa ¢
TEMaTU4YECKUMHU
KapTOYKaMu
-II0JrOTOBKA
pedepaToB u
BBICTYIUICHHH I10 TEME
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HEDJICKTPOJIUTHI,
AIIEKTPOIUTHIECKAST
JMCCOLMAIINS, PEaKLIUH
HOHHOI'0 0OOMeHa,
KaTaJn3aTop, XUMUYECKOe
paBHOBecHe, 00paTuMbIe
1 HeoOpaTUMBbIE PEeaKIIny,
OKHCITUTEIHHO-
BOCCTaHOBUTEIILHBIC
peaKIu, OKUCIUTENb,
BOCCTaHOBHUTEITb,
OKHCIICHUE U
BOCCTaHOBJICHUE,
AJUTOTPOIIHS,
aM(OTEpHOCTH,
XHUMHYECKas CBS3b
(koBaneHTHAas1, MOHHAS,
MeTaJlJIn4ecKast),
KpHUCTaJIIn4yecKas
peeéTka, Koppo3us
METAaJUIOB, CIUIABHI,
CKOpPOCTh XUMHUYECKOM
peaKIuu, mpeIeIbHO

JIOITyCTUMAst
koHneHrpanus [IJIK
BEIIIECTBA
Hroro no pazneny 4
BIIEE KOJIMYECTB
OBII] OJI CTBO 68 4 .

YACOB I10 [TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

- M'abpuensu O.C., Octpoymo N.I'., CnagkoB C.A.. Xumus. 8 kimacc - M.,

Hpooa;

- 'abpuensn O.C. Xumus 9 knacc — M., Ipoda

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka [JOK

https://myschool.edu.ru/
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