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Pabouast mporpamma mo XuMHUU sl 00ydarouuxcsi 8 KJacCoB COCTaBjeHa Ha
ocHoBe TpebOoBaHMii K pe3yJabTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM
porpaMMbl OCHOBHOT'O OOIIEro o0pa3zoBaHus, MpencTaBieHHbIX B DenepanbHOM
rOCy/IapCTBEHHOM 00pa30BaTEeIbHOM CTaHAapTe OCHOBHOTO 0011ero oOpa3zoBaHus,
C Y4€TOM pachpee€HHbIX M0 KilaccaM MpoBepsieMbIX TPeOOBaHMI K pe3yabTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI M BJIEMEHTOB COJEp)KaHUs, MPEJICTABICHHBIX B YHUBEPCAIHHOM
KoAuHUKaTope MO XUMHH, a Takke Ha OcHOBe IlpumMepHON mporpamMmbl
BOCIHUTAHUSA OOYYarOIIMXCS MPU TMOJYYEHWH OCHOBHOTO OOIIEro oOpa3oBaHUs U
c yuétom Konuenmuu mnpenopaBaHusi ydyeOHOTro mpenMera «XuMUs» B
oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickoir @expepanuu, pean3yrOMIMX
OCHOBHBIE 001€00pa3zoBaTenbHble mnporpamMmel  (yTB. Pemenuem Komnerun
Mumnnpocgemenust Poccun, nporokon ot 03.12.2019 N TT1K-48H).

MMOACHUTEJBHASA 3AIINCKA

Bxiaa yyebHoro npeamera « XUMHs» B IOCTH)KEHHE 11€JIed OCHOBHOTO OOIIETO
oOpa3oBaHus 00YCJIOBJIEH BO MHOT'OM 3HaY€HUEM XMMHYECKOW HAYyKU B IMMO3HAHUU
3aKOHOB MPHUPOABI, B Pa3BUTHH MPOU3BOAUTEIBHBIX CHJI OOIIECTBA M CO3JaHUU
HOBOM 0a3bl MaTepUATBHOU KYJIBTYpPHI.

XUMHSI Kak DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK pacIpOCTpaHWIIA CBOE
BIIUSIHHE HA BCE 00JIACTH YEJIOBEYECKOTO CYIIECTBOBAHUS, 3ajajla HOBOE BUIICHUE
MHUpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYJBTYPbI, HEOOXOIUMBIM
YCJIOBUEM KU3HHU OOIIECTBA: 3HAHWE XUMHUU CIIYKUT OCHOBOU JjIsi (POpMUPOBAHUS
MHPOBO33PEHHUS YEIOBEKA, €r0 MPEICTABICHUN O MaTEpUAIIbHOM €IMHCTBE MHUPA;
BAXHYIO  POJIb  UIpalOT  QopMHpyeMble  XUMHUEH  MPEJCTABICHUS O
B3aMMOIIPEBPAILICHUSIX JHEPrUM M 00 DSBOJIOIMU BEHIECTB B  IPUPOJIE;
COBpPEMEHHAs XMMUS HapaBjIeHa Ha pelieHre riI00abHBIX MPOOJIeM YCTOMUHUBOTO
pa3sBUTHSL  4YEJIOBEUECTBA —  CBIPbEBOM, DOHEPreTUYECKOM, IMHUILIEBOM U
HKOJIOTHYECKOM 0€30MacHOCTH, POOIIEM 31PaBOOXPAHEHHS.

B ycnoBusix Bo3pacraroiero 3HaueHusi XMMUU B )KU3HU 00IIECTBA CYIIIECTBEHHO
MOBBICHJIACH POJIb XMMHUYECKOTO 0Opas3oBaHus. B rmuiane coruanu3andd OHO
SBJIIETCSI OJHMM W3 YyCIOBUN (OPMHPOBAHUS WHTEIUIEKTA JIMYHOCTH U
TapMOHUYHOTO €€ pa3BUTHS.

CoBpeMeHHOMY YEJIOBEKY XUMUYECKHUE 3HAHUS HEOOXOIUMBI IS IPUOOPETCHMUSI
OOIIEKYJIbTYPHOTO YPOBHS, IMO3BOJISIONIEIO YBEPEHHO TPYAUTHCA B COLMYME M
OTBETCTBEHHO Y4YacCTBOBaTh B MHOI'0OOpa3HOM KW3HU OOIIECTBa, JJII OCO3HAHUS
BOXHOCTH PA3yMHOT'O OTHOUICHHS K CBOEMY 3J0POBBIO M 30POBBIO APYTHUX, K
OKPY’KAIOIIEW IPUPOJHOUN Cpelie, NIl TPAMOTHOIO TTOBEJACHUS IIPU UCIIOJIb30BAHUU
PAa3JIMYHBIX MAaTEPHUAIOB U XUMHUYECKUX BEIIECTB B MOBCEIHEBHOM KU3HM.

XuMU4Yeckoe O0Opa3oBaHME B OCHOBHOM IIIKOJIE SIBJISIETCS ©a30BBIM IO
OTHOIIEHUIO K CHCTEME OOIIero XuMHYecKoro obpaszoBanus. I[loaTtomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO PEaTU3yeT MPUCYIIHE 00IMEeMYy XUMUIECKOMY
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00pa3oBaHMIO KJIIOYEBBIE LIEHHOCTH, KOTOPBHIE OTPAXKAIOT TOCYAapCTBEHHbIE,
OOIIECTBEHHbIE U MHAUBUAYATbHBIE MOTPEOHOCTH. DTUM ONPEEIAETCS CYUTHOCTD
oO1ielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMU
y4e0HOTro MpeaMeTa « XUMHUSD.

N3yuenune mnpeamera: 1) cmocoOCTBYeT peanu3alid BO3MOXKHOCTEH st
caMOpa3BUTUS H  (HOPMUPOBAHMS  KYJIBTYpbl JUYHOCTH, €€ oOmed u
(GyHKIHMOHATBLHOM TPaMOTHOCTH; 2) BHOCUT BKJIaJl B (POPMUPOBAHUE MBILJICHUS U
TBOPYECKUX CHOCOOHOCTEW MOJIPOCTKOB, HABBIKOB MX CaMOCTOSITEIBHOW y4eOHOM
JNEATENIBHOCTH,  JKCIEPUMEHTAIBHBIX M MCCIENOBATENbCKUX  YMEHHH,
HEOOXOJMMBIX KaK B MOBCEJIHEBHOM JKM3HM, TaKk M B MNPOQPeCcCHOHAIbHON
JESTENIbHOCTH; 3) 3HAKOMUT CO CIENU(UKON HAYYHOTO MBIIICHUS, 3aKJIabIBAET
OCHOBBI IIEJIOCTHOIO B3IVIsiAa HA €AWHCTBO NIPUPOJABI M YEIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TalioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU
HOJIPOCTKOB; 4) crnocoOCTBYeT (HOPMHUPOBAHMIO LIEHHOCTHOTO OTHOILIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJaJ B
IKOJIOTUYECKOE 00pa30BaHUE MIKOJIbHUKOB.

Hazpannble HampaBieHHs B OOYYEHHMM XUMHUHU OOECHEUMBAIOTCA CleHU(pUKON
COZIEP)KaHMsS NIPEAMETA, KOTOPBIM SBJIAETCA IEAArOrMYECKH aJalTUPOBAHHBIM
OTpa)keHHEM 0a30BOM HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumMun OCHOBHOW WIKOJBI OPUEHTUPOBAH Ha OCBOCHHE OOYYaIOLUIUMUCS
OCHOB HEOPraHWYECKON XMMHUU M HEKOTOPBIX MOHITUI U CBEAEHUN 00 OTAEIIbHBIX
00BbEKTaX OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus mnpeamera c(OpMHpPOBaHa Ha OCHOBE CHCTEMHOIO
noaxona K ero uzydeHuro. Conep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI MOHATUN O
XUMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI OHATUNA O XMMHYECKON PEAKLINH.
O0e 3TH CUCTEMBI CTPYKTYPHO OPraHHU30BaHbl MO MPUHLHUITY MOCIEI0BATEIBHOTO
pa3BUTHA 3HAHMM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN PAa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHs KaK OCHOBBI BCErO €CTECTBO3HAHUSA, YpPOBHSA
[Tepuomuueckoro 3axkona [[. M. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMWH,
YUYEHUST O CTPOCHMM aroMa U XUMHYECKOM CBfA3M, TMpEeACTaBICHUN 00
AIEKTPOJIMTUYECKON JUCCOLMALIMM BELIECTB B pacTBOpax. TeopeTndeckue 3HaHUs
paccMaTpUBAIOTCS HAa OCHOBE JMIMPUYECKU IIOJYYEHHBIX M OCMBICICHHBIX
(bakToB, pa3BUBAIOTCSA MOCIIEIOBATEILHO OT OJHOTO YPOBHS K IPYTOMY, BBIITOJIHSIS
GbyHKUIUU OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOMXHOCTEH
MIPAKTUYECKOTO PUMEHEHUS U MMOJTYUYECHUS NU3YyYaEMbIX BEILIECTB.

Takas opraHuzaiusi CcoJepKaHHs Kypca CIOCOOCTBYET MPEACTABICHUIO
XAMHUYECKON COCTAaBIIOLIECH HAayYyHOW KapTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOWU
npupoasl. Tem cambiM oOecreyuBaeTcs BO3MOKHOCTH (POPMHUPOBAHUSA Y
OOy4YaromMXcs LEHHOCTHOTO OTHOIIEHHS K HAydYHOMY 3HAHUI0O W METOJaM
IIO3HAHUSA B HayKe. BaXHO TakKe 3aMETUTh, 4TO OCBOCHHUE COJEPKAaHUs Kypca
IIPOMCXOAUT C IIPUBJICYEHHEM 3HAHMW W3 paHee M3YYEHHBIX KYypCOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Kiacey.

HEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMWUS»
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K HampaBneHui0o  NEpPBOCTENEHHOW  3HAYUMOCTH  IIPU  peaau3aluu
oOpa3zoBarenbHbIX (GYHKIMN mnpeamera «XUMHS»  TPAJAUIMOHHO  OTHOCST
dbopMHpoBaHUE 3HAHWM OCHOB XMMHUYECKOM HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKON JESITEIIbHOCTH YelloBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOM KyJbTYpHI. 3ajada IMpelMeTa COCTOUT B (HOPMUPOBAHUU
CUCTEMBbl XMMUYECKHX 3HAHMM — BaXHEHUIIMX (PAKTOB, TOHSTHM, 3aKOHOB U
TEOPETUUYECKUX TOJOKEHUM, JIOCTYNMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO
XapakTepa, SA3bIKa HAyKW, 3HAHWW O HAyYHBIX METOJaX HW3YYCHHUS BEIIECTB U
XUMUYECKUX PEaKInuid, a TaKKe B (OPMUPOBAHUU U PA3BUTHH YMEHHI U CITIOCOOOB
NEATETLHOCTH, CBSI3aHHBIX C IUTAHUPOBAHHWEM, HAOIOIEHWEM W TMPOBEICHUEM
XUMHYECKOTO IKCIEPUMEHTa, COOIIOACHUEM MpaBuil 0€30MacHOro oOpamieHus ¢
BEIIIECTBAMH B MIOBCETHEBHOM JKU3HH.

Hapsny ¢ »TumM 1enum wu3ydeHUs MpeaMeTra B TPOrpaMMe yTOYHEHBI |
CKOPPEKTHUPOBAHbBI C YYETOM HOBBIX NMPUOPUTETOB B CHCTEME OCHOBHOTO OOIIIETO
oOpazoBanus. Ceromns B 00pa3oBaHMM 0c000 3HAYMMOW  MPHU3HAETCS
HAMpaBJICHHOCTh OOy4YeHUsT Ha pa3BUTHUE W  CaMOpPa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001IeH KyIbTypbl. OOydeHHe YMEHUIO YUYUThCS U
IpPOJI0JDKAaTh CBOE OOpa30BaHME CaMOCTOSITENIBHO CTAHOBUTCS OJHOM U3
BOKHEUITUX PYHKIIUN YU4EOHBIX MTPEIMETOB.

B cBs3u ¢ 3TUM Tipu U3y4YEHHUM TMIPEAMETa B OCHOBHOM IIKOJIE JOMHHHUPYIOIIEE
3Ha4YeHHUE MPUOOPETTU TaKUE 1T, KaK:

e (GopMHpOBaHWE WHTCIUICKTYaIbHO PA3BUTONH JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITCIIBHOMY TNPUHSATHIO PCIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;

® HaNpaBJICHHOCTh OOYYEHHS HA CUCTEMATHYECKOE MPUOOIIEHNE yJalTuXcs K
CaMOCTOATENLHOM MO3HABATENILHON JEATEIbHOCTH, HAYYHBIM METOJIaM MO3HAHUS,
(GhOpPMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

e o0ecrieueHne yCIOBUHM, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO 00YyYarOIUMUCS
OTBITa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS W CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB ICSITCIHHOCTH;

e (GopMHpOBaHUE YMEHHIA OOBSCHATH W OIEHWBATH SIBJIICHUS OKPYXKAIOIIETO
MHUpa Ha OCHOBAHUU 3HAHWH U OMBITA, MOJTYYEHHBIX MTPU U3YYCHUH XUMUU;

e ¢dopmupoBaHHe y OOy4YalOIIMXCA TYMAHUCTUYECKUX  OTHOIICHU,
MOHUMAHUS IIEHHOCTH XUMHUYCCKUX 3HAHWHA JJI1 BBIPAOOTKH 3KOJIOTHYCCKU
11e71Ieco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEW IPUPOLHOUN CPEBIL;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

B cucreme oOmero oOpazoBaHusi «XuUMHS» TpU3HAHA O0sS3aTEIBHBIM
y4eOHBIM TMPEIMETOM, KOTOPBIH BXOJUT B COCTaB MPEIMETHON o0yiactu
«EcTecTBeHHO-HAYYHBIE TIPEIMETHD.
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VY4eOHbIM TIIaHOM Ha €€ u3yueHue oTBeieHO 136 y4eOHbIX yacoB — 10 2 4 B
HEeJeNo B 8 1 9 Kaccax COOTBETCTBEHHO.

JUig KaXJI0ro Kjacca MpeayCMOTPEHO pe3epBHOE ydueOHOE BpEMsl, KOTOPOE
MOJKET OBITh MCIIOJIB30BAHO yYAaCTHHUKAMHU OOpa30BaTEIbHOIO Ipolecca B LENAX
(opMHUpOBaHKS BapHaTHUBHON COCTAaBJISIOLIEN cOnep:KaHHUsS KOHKPETHOM paboueit
nporpamMmel. Ilpu 3TOM oOsi3aTenbHas (MHBapuUaHTHas) 4YacTb COJEPKAHUS
npeaMeTa, YCTAHOBJIEHHAs IpPUMEpHON paloueld mporpaMmor, U Bpewms,
OTBOJMMOE Ha €€ U3yYEHHUE, JOJKHBI OBITh COXPAHEHBI TIOJIHOCTBIO.

B crpykType mpumepHoil paboueil mporpamMmbl Hapsy € MOSICHUTEIbHOM
3aIMCKOM BBIIEIEHBI CIEAYIOIINE Pa3IEbl:

® IUIAHMPYEMBIE pE3YyJbTaThl OCBOCHHA YYEOHOro mnpeaMera «XuMus» —
JMYHOCTHBIE, METANPEAMETHBIE, IPEAMETHBIC;

e cojepxaHue yueOHOro npeamera «XuMHsDy 1o rojaM o0ydeHus;

® [PUMEPHOE TEMAaTUYECKOE IUIAHUPOBAHHWE, B KOTOPOM JETAIM3UPOBAHO
COJIep KaHUE KaKJI0M KOHKPETHOW TEMbI, YKa3aHbl KOJIMYECTBO YACOB, OTBOJAMMBIX
Ha e W3y4YeHHEe, W OCHOBHbICE BHJbl YYEOHOW JEATEIBHOCTH YUEHHKA,
dbopmupyemMble NpU H3YYEHUU TEMbI, MPUBEIEH IMEPEUYCHb JIEMOHCTpaluH,
BBIIIOJIHAEMBIX YUUTENIEM, U MIEPEUCHb PEKOMEHIYEMBIX J1a00OpPaTOPHBIX OMBITOB U
MPaKTUYECKUX PAOOT, BHIMOIHAEMBIX YUAIIUMHUCS.

COAEPXAHUE YYEGBHOI'O IPE/IMETA

8 kuacc

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

IIpenmer xumuu. Ponp XumuM B KU3HM 4YelIOBEKAa. lena M BEUIECTBA.
dusnueckue CBOMCTBA BelleCTB. ArperarHoe coctostHue BemiecTB. [loHsitue o
METO/JIaX MO3HAHUS B XUMHHU. XUMHS B CUCTEME HayK. UMCTBIE BEIIECTBA U CMECH.
Crioco0nI pa3eneHust cMeceit.

ATOMBI M MOJIEKYJbl. XUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U cioXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas (popmyna. BanreHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa BellecTB. OTHOCHUTENbHAsT aTOMHasg Macca. OTHOCUTENIbHAS
MOJIEKyJIsipHag macca. MaccoBast 10J1s1 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

OU3NYECKNE U XUMHUYECKHUE SIBJICHUS. XUMHYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHEeHHs. Knaccudukarus
XUMUYECKUX peaKuil (COeTUHEHUs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHa).

XUMHUYECKAN IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOMW MMOCYAO0H, C NMPABUIAMHU
pabotel B mabopatopuu u TmpuémMamMu  oOpamieHuss ¢ J1TaOOpaTOPHBIM
o0opyZoBaHMEM; W3yYe€HHWE H ONHUCcaHue (U3MUECKUX CBOWCTB 00pasIoB
HEOPTaHWYECKUX BENIeCTB; HaOmoaeHne (u3nuecKknX (TUTaBJICHUE BOCKA, TasHUE
JbJa, pACTHUpAHUE caxapa B CTYIKe, KUIIEHHME W KOHJEHcAlus BOJbI) U
XUMHUYECKUX  (TOpeHHEe  CBEYHM, MPOKAIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJia C KHCIIOTOMN) SIBJICHUM, HAOI0IeHIE U OMMCAHNE TPU3HAKOB
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IIPOTEKaHUSI XUMUYECKHUX PEaKIUil (pa3joKeHUe caxapa, B3auMOJIECICTBUE CEPHOMI
KHCJIOTHI ¢ XJIOopuaoM Oapusi, pasnoxenue rugpokcuaa meau(ll) npu HarpeBanuu,
B3aMMOJeicTBUE »kene3a ¢ pacTtBopoMm coiu menu(ll)); usyuenme cmnocoOoB
paszeneHus cMmeced (C TOMOIIBI0 MarHuTa, (UIbTPOBAaHHUE, BBIIAPUBAHUE,
JTUCTWUISILMS, XpoMarorpagusi), INPOBEJACHWE OYHUCTKM [IOBAPEHHOM  COJIH;
HAOJIIOJICHUE U ONMCAaHUE PE3YJIbTATOB IPOBEACHMS OIBITA, WIIHOCTPUPYIOIIETO
3aKOH COXPAHEHHUs MAcChl; CO3JJaHNE MOIENIEH MOJIEKYJI (ILIapOCTEPIKHEBBIX).

BaxHeiiue npeacTaBuTe I HEOPraHUYECKHX BELECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT U mpoctoe
BemecTBo. HaxoxaeHwe kuciaopojga B Tpupoje, (pu3mueckue M XUMHUYECKHE
cBoictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl
NOJIy4eHHUs] KUcIopoAa B JabopaTopud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B npupojie. O30H — ajuioTponHasi MOAU(pUKALUs KUCIOPOa.

TennoBoii 3pPexT XUMHUYECKON peakluy, TEPMOXUMHUUYECKUE YPaBHEHHUS, IK30-
U DHJOTEPMHUYECKUE peakUuuu. TOINIMBO: yroib U METaH. 3arps3HEHUE BO3yXa,
yCUJIEHUE TApHUKOBOT0 3(deKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — aneMeHT u nipocroe BeecTBo. Haxoxaenue Bogopoaa B IpUpPOE,
¢uznyeckue M XHUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOJyYEHUSI.
Kucnots! u conu.

KommuectBo Bemectsa. Moisb. MossipHast macca. 3akoH ABoragpo. MossipHbIN
00BEM Tra30B. Pacy€Tbl 0 XUMUYECKUM YPaBHEHHUSIM.

dusnueckrue CBOKMCTBA BOAbl. Bona kak pactBopurens. PactBopel. HackieHHbIe
Y HEHACBIIIECHHBIE PacTBOpbl. PacTBopuMOCTh BemecTB B Boae.MaccoBas nois
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OcHOBaHuA. Poib pacTBOpoB
B NPUPOJAEC W B KU3HHU YeJOBeKa. KpyroBopoT BOABI B NPUPOAE. 3arps3HEHUE
NpUPOHBIX BoA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeaunenuid. Oxcunbl. Krnaccudukarms
OKCHJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. HomeHknaTypa okcuioB (MeXIyHApOaHAS W TPUBUAIbHASA).
Pu3nyecKre U XUMUYECKNE CBOMCTBA OKCUAO0B. [loiyueHne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMI: IIENOYM W HEPACTBOPHUMBIE
ocHOBaHUA. HoMeHknaTypa OCHOBaHMM (MEXIyHapoJHAass W TPUBHAIbHAsA).
DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUU. [lonmydyeHne oCHOBaHUM.

Kucnorel. Knaccuduxanus kucinor. HoMeHknatypa KUciIoT (MeXIyHapoIHas U
TpuBuanbHas). dusnyeckne M XUMHYECKUE CBOMCTBA KUCJIOT. Pl aKTUBHOCTH
metaiuioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknatypa cojielt (MeXIyHapoaHas U TpUBHAIbHAsS). DU3MUECKUE U
XAMUYECKUE CBOMCTBA cosien. [lonyuenue conen.

I'eneTnueckas CBs3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

XAMUYECKUM  DKCHEPUMEHT: KA4EeCTBEHHOE  OIPEIECICHUE  COAEPKAHMS
KHUCIIOpOJIa B BO3/AyX€; IMOJIyueHHE, COOMpaHue, pacro3HaBaHHE W H3y4eHUE
CBOMCTB KHCJIOpOZa; HaOJIOJCHHE B3aUMOJEHUCTBUS BELIECTB C KHUCIOPOJIOM H
YCIIOBHSI BO3HUKHOBEHHMSI M IPEKPALICHUS TOPEHUs (I0oXkapa); O3HAKOMIIEHHE C
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oOpa3ljaMl OKCHJIOB M OIMCAaHUE MX CBOMCTB; TOJy4YeHHE, COOHpaHueE,
pacro3HaBaHWEe W H3Y4YEHUE CBOWCTB BOAOpoAa (TOpEHHE); B3aUMOJCHCTBUE
Bogopona ¢ okcunom menu (II) (Bo3MOXKHO HMCHOJIb30BaHUE BUIEOMATEPHAIIOB);
HaOMoieHue  OOpa3lOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOEHHOCTEM  pacTBOpPEHHs  BEHIECTB C  PA3jIM4YHOM  PACTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MaCCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA; B3aUMOJIEUCTBUE BOABI C MeTaulaMH (HATPHUEM U KaJbIUEM)
(BO3MO>XHO HMCIIOJIb30BAaHUE BUAECOMATEPUAIIOB); ONPEAEIECHUE PACTBOPOB KUCIOT
U IIEJI0YEHl ¢ MOMOIIBI0 UHANKATOPOB; HCCIEA0BaHNE 00Pa3I[0B HEOPTaHMUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOIIOJICHHE W3MEHEHHS OKPACKH MHIUKATOPOB B
pacTBOpax KHUCIOT W IeNoveil; uzydeHue B3aumojenctBusi okcuna menu (I1I) c
pPacTBOPOM CEPHOM KHCIIOTHI, KHCIOT C METAJUIaMH, PEaKUUi HEUTpaau3aluu;
MOJyY€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJIHOTO METAJIA JPYTUM U3
pacTBOpa COJIM; PELICHHE DKCIEPUMEHTAJBHBIX 3a1ady 1o TeMme «Baxuenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepnoanyeckuii 3akon 1 Ileprnoanyeckasi cucTreMa XUMHYECKUX 3JIEMEHTOB
. A. MenaeneeBa. Ctpoenne aTroMOB. XUMH4YECKass CBsA3b. OKUCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUH

[lepBbie MONBITKY KJIAaCCU(PUKAUU XUMUYECKUX 31eMEeHTOB. [loHATHE 0 rpynmax
CXOIHBIX 3JEMEHTOB (ILEJTOYHbIE W IIEIOYHO3EMEIbHbIE METAaJIbl, TaJIOrEeHBI,
WHEPTHBIE Ta3bl). ODJIEMEHThI, KOTOpble 0O0pa3zyloT amM(pOTEpHbIE OKCHUIbI U
TUAPOKCHUIBI.

Ileppnogmueckuit 3akoH. llepuonnueckas cuCTEMa XUMHUYECKUX DIIEMEHTOB
. . Menneneea.  KopoTkonepuogHas ¥ JUIMHHONEPUOAHAs  (HOPMBI
[Tepronnueckoit cuctembl xumudeckux 3neMmeHToB [. . MenneneeBa. 1lepnoast
u rpynnbl. OU3NYECKUH CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX siaep. M3oromnbl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
ITepuonnueckoin cucremsl [. . MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA M0 ero nosuoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U EPUOAaM. 3HAYEHUE
[Teproguueckoro 3akoHa u [lepuoandeckoi CHCTEMbI XUMUYECKUX AJIEMEHTOB IS
pa3BuTus Hayku U npakTuku. J1. 1. MenneneeB — y4€HbIN U IpaKJaHNH.

Xumuueckass cBa3b. KoBasieHTHas (MOJsipHAasT M HENOJIApHAsi)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucineHus. OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iponecchbl
OKHUCJIEHUS] U1 BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUI OJKCIEpUMEHT: H3ydyeHHE OOpa3loB BELIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJECHCTBUE THUIPOKCHAA LHMHKA C pPacTBOPaMHM KHUCJIOT U
LIEJI0YEH; IPOBEIECHUE OIBITOB, WJUIIOCTPUPYIOUIUX HPUMEPBI OKHUCIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JIOKEHHMSI, COSUHEHU ).
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MexnpeaMeTHbIE CBSI3H

Peanmzanust MeXNpeIMETHBIX CBS3ed TIpH  M3YYCHUHM XHUMHHU B 8 Kjacce
OCYIIECTBISIETCS Yepe3 HCIOJb30BaHWE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBbIC TOHSATHSA: HAy4HBIM (haKT, TUIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOIEHNE,
HKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MO/IENb, SIBICHHUE.

dusnka: mMatepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUI, U30TOIIHI,
PaMOAKTUBHOCTh, MOJIEKYJA, JICKTPUYCCKUN 3apsj, BEIIECTBO, TEIO0, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NYECKHE BEIUYUHBI, CIUHUIIBI
WU3MEpPeHHUsI, KOCMOC, TUTAaHETHI, 3BE3161, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIIBI, TOPHBIC TOPOJbI, MOJIE3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIEC PECYPCHI.

9 kmacc

BemecTBo 1 Xumuyeckas peakuus

Ilepuomnyeckuin 3akoH. Ilepuonuueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. . Menpneneea. CtpoeHre atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
XUMHAYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kaiaus, KAIbIUA W HX
COCIMHEHNN B COOTBETCTBUM C IIOJO)KEHUEM JJIEMEHTOB B llepmomnueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BemecTBa: BHABI XHMHYECKOM CBSI3U. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanus n HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOIHAs U
TpUBHAJIbHAs1). XUMHUYECKHE CBOICTBA BELIECTB, OTHOCSIIMUXCS K Pa3IUYHBIM
KJIacCaM HEOPraHWYECKUX COCIWHEHMM, I'€HETHYECKas CBI3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanys XMMHUUECKUX peakluid MO pa3IMyHbIM MpU3HaKaM (10 YHUCTy U
COCTaBy Y4YaCTBYIOLIUMX B PEAKIMH BELIECTB, IO TEIUIOBOMY 3(¢eKTy, II0
WU3MEHEHUIO CTENeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[lonsitTue o ckopocT xumudeckoil peakuuu. IloHaTne o0 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHe 0 TOMOTe€HHBIX U TeTepOreHHBIX
peakuusax. lloHsTne o xXuMHueckOM paBHOBecHHM. DakTOpbl, BIMSIOIMIME HA
CKOPOCTb XMMUYECKOU PEAKLMHU U MOJI0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocrtaBneHue  ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HWCIOJIB30BaHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopusi NEKTPOTUTUYECKON JUCCOLUALIMK. DJIEKTPOJUTHI U HE- AJIEKTPOJIHTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil cBsizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu voHHOrO OOMEHa. YCIIOBUS MPOTEKaHUS peakIMii MOHHOTO OOMeEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O TMAPOIIU3E COJIEH.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJICHHUE C MOJACISIMU KPUCTAJUTMYECKUX
pEmETOK HEOPTAaHMYECKUX BEIIECTB — METALIOB W HeMeTawioB (Tpadura u
ajiMasa), CIOXXHBIX BEIIECTB (XJIOpUAa HATPHsl); HUCCIEAOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHWMHUYECKOW pEaKkmuu OT BO3JACHCTBUA Pa3IUYHBIX (PaKTOPOB;
VCCJIEIOBAHME JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOLUALIUN
KHCJIOT, IIeJoYeld U cosied (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
MIPOBEJEHUE OIBITOB, WUTFOCTPUPYIOIIUX IPU3HAKY MPOTEKAHUS PEAKIIUNA HOHHOTO
oOMeHa (0Opa3oBaHHME Ocajika, BBIJIETICHUE Ta3a, oOpa30BaHME BOJIbI); OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pas3oKEeHUs, COSAMHEHUS); pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOINBI0 KAaYECTBEHHBIX PEAKIWil HAa HWOHBI; PEUICHUE
AKCHEPUMEHTAJIbHBIX 33]1a4.

Hewmeramibl u ux coeiuHeHUs

O6mass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha TMpUMEpPEe XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaulaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHass KucimoTa, XMMUYECKHE CBOMCTBA, IMOJyYECHHE, NMpUMEHeHue. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIHWe XJIOpUIbl U HX
Hax0XJICHUE B IPUPOJIE.

O6mrass xapaktepuctuka diemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

Crtpoenune u ¢Gu3MUeCKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmnoTpornHble MOAU(PUKAIIMKE KUCIOPOAa U cepbl. XUMHYECKHUE CBOMCTBA CEpBHI.
CepoBonopo/, cTpoeHue, Gpu3ndeckue 1 XuMHUIeckue cBorMcTBa. OKCHIbI Cephl KaK
MPEACTaBUTENIN  KHUCIOTHBIX oOkcuaoB. CepHas KucioTta, (Qusnyueckue u
XUMHUYECKHE CBOMCTBa (0OIIME Kak MpEACTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMUYECKUE PEAKIUM, JIeKAIUEe B OCHOBE MPOMBIIUICHHOTO
crnocoba mnonyudeHuss cepHoil kuciaothl. [Ipumenenue. Conu CepHOM KHUCIOTHI,
KaueCTBEHHAs peakius Ha cyiabdar-uod. HaxoxaeHue cepbl U €€ COSIUHEHUN B
npupojie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIoIIEeH Cpelbl COSAUHEHUSIMU CEPbI
(KUCIIOTHBIE JTOKAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
peAOTBPAICHUSI.

OO6mrast xapaktepuctuka 23yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHMUSI.

A3oT, pacmpocTpaHeHHEe B Tpupoje, (pumdyeckne W XUMHUYECKHE CBOMCTBA.
KpyroBoport a3ora B npupoje. AMMHak, ero Gpu3ndeckue 1 XMMHIEeCKUE CBOMCTRA,
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noysyueHrue W mnpuMeHenne. Conu aMMOHUS, WX (PU3NYECKHE W XUMHUYECKUE
CBOICTBa, mpuMeHeHue. KauecTBeHHas peakivsi Ha WOHBI aMMOHHS. A30THas
KHCIIOTa, €€ ToJlydeHue, (U3MYEeCKMe M XUMHUYECKHE CBOMCTBa (0O0mHMe Kak
MpeACTaBUTENS Kilacca KUCIOT U crieuuduueckue). VMcnons3oBaHre HUTPATOB U
coJieil aMMOHHS B KaueCTBE MUHEPAIbHBIX YI00peHnui. XUMUUECKOe 3arpsi3HEHUE
OKpYXarolel cpeapl COCNUHEHUSIMH a30Ta (KUCJIOTHBIE HOXKIU, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOAOEMOB).

dochop, amnorponusie Moauduxanuu (ocdopa, PuMUECKue U XUMHUUYECKUE
coiictBa. Oxcun gochopa(V) u dhochopHas kucnoTa, puanvIecKkrue 1 XUMHUIECKUE
CBOicTBa, monyudeHue. Mcmonb3oBanue (ochaToB B KauecTBE MUHEPAIbHBIX
yA0OpEHUI.

Obmass xapaktepuctuka 371eMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTECIIEHU OKUCIICHMUSI.

VYrinepoa, amwioTponHble MOAUGUKAIIMK, pPACIpOCTpaHEHHWE B  MPUPOJIE,
dbusznueckue U XUMHUYECKHE cBoWcTBa. Ajcop6ims. Kpyrosopor yriepona B
npupozae. OKcuasl yriieponaa, ux Gu3nueckue U XUMHUYECKHE CBOMCTBA, JACHCTBUE
Ha JKUBBIE OPTraHU3MBI, MOJYYCHUE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOIeMBbl,
cBs3aHHBIe ¢ okcugoMm yriaepona(lV); rumore3a T17I00aJLHOTO MMOTEIUICHHUS
KJIMMaTa; MapHUKOBBIA 3(DPeKT. YToabHas KUCIO0Ta U €€ coJid, X (QU3HUYECKUE U
XUMUYECKHE CBOMCTBA, MOJy4YeHUE U TpuMeHeHue. KauecTBeHHasl peakiusi Ha
kapOoHat-uoHbel.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIUIMHE,
MPOMBIIJICHHOCTH U CEJIbCKOM XO03SICTBE.

[TepBoHavyaIbHBIE TIOHSATHS OO0 OPraHMYECKUX BEIICCTBAX KaK O COCIUHCHHSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
Nx cocraB u xumuueckoe crpoeHue. I[loHsTHE O OHOJOTUYECKH BaKHBIX
BEILECTBAX: JKHUpaxX, OelikaxX, YIJIeBOJaX — W HMX pOJM B JKM3HU 4YEJIOBEKa.
MartepuaibHOE €AMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemnwnii, ero ¢puszndeckue u XMMHUYECKHUE CBOMCTBA, MOJTYyYEHUE U IPUMEHEHUE.
CoenuHenuss kpemHHss B npupoxae. OOmue mnpeacraBiIeHUsT 00 OKCHAC
kpemausA(IV) u kpemaueBorr kuciore. CHIMKAThI, UX HMCIOJB30BAaHHE B OBITY,
MEUIIMHE, TPOMBIIUICHHOCTH. BakHeWlue  CTpOUTENbHbIE  MaTepHalIbI:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobimemsl Oe3omacHOro
WCITIOJIb30BAHUS CTPOUTETHLHBIX MaTEPUAJIOB B IIOBCETHEBHOM KU3HH.

XUMUYECKUN DKCIEPUMEHT: H3ydeHHE O0Opa3I0B HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOW KHCJIOTHI; IPOBEICHUE KAaUECTBEHHBIX PEAKIIUK Ha XJIOPHUI-UOHBI
W HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpaKaIMne GU3NIECKHE U
XUMHUYECKHUE CBOWMCTBA TAJIOTEHOB UM WX COCIAMHEHUN (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpasliaMu XJIOPUIOB (TaJIOT€HUIOB);
O3HAKOMJIEHUE C 00pa3liaMu cepbl U €€ COeUHEHUSIMU (BO3MOXHO HCIOJIb30BAHKE
BUJICOMATEPHUAIIOB); HAOIIOJCHUE TIpoliecca OOYTIIMBaHUS caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHCJIOTBI, HW3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOM CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeakIny Ha Cyabdar-
WOH W HaOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs; O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBamMu a3zora, ¢ochopa W HUX COCNUHECHHHA (BO3MOXKHO HCIIOJIb30BAHUE
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BUJICOMATEPHAIOB), 00pa3laMu a30THBIX U (HOCPOPHBIX YAOOPEHUH; MOITyYCHHE,
coOuMpaHue, pacrno3HaBaHWE U M3YyUYEHHE CBOMCTB aMMHaka; IPOBEICHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX TIPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB); M3Yy4YCHHE MOJIENIen
KPUCTAJUIMUECKUX PEIIETOK anmasza, rpadura, QyjuiepeHa; O3HAKOMIICHHE C
IpoLIecCCOM  aACOpPOIMM  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a; MOJIydeHHE, COOMpaHUEe, PACIIO3HABAHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEACHUE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT- U
CUJIMKAT-WOHBl W U3yYECHUE IIPU3HAKOB WX MNPOTEKaHUSA,; O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTtaibl 1 X COETUHEHUS

OO611ast XxapaKTepuCTUKa XUMUUYECKHUX JIEMEHTOB — METaJUIOB HA OCHOBAaHUU UX
nonoxkennss B llepuogumueckoil ~ cuUCTEME€  XMMHYECKHX  DJIEMEHTOB
J. . MenneneeBa u crpoeHuss atomMoB. CTpoeHune MeTaioB. Meraminueckas
CBSI3b M METAJUIMYECKAs KPUCTAJUIMYECKAs PEIIETKA. DIEKTPOXUMUUYECKUN Psl
HaMpspKeHU MeTawoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
crocoObl MosiydeHuss MeTayioB. lloHATHE O KOPpO3MHM METaIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY ¥ IPOMBIIIEHHOCTH.

[I{eoynple MeTaIBl: MONOXKEHWE B llepmomnueckon cucTeME XUMHUYECKUX
anemeHToB JI. . MenaeneeBa; CTpOCHHE UX aTOMOB; HaxO0XKJIECHUE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHue IIeNOYHBIX METalIOB M HX
COECIVHEHNH.

[llenouyHo3eMeNnbHBIE  METAJUIBI  MarHuid W KaJIbLUMW: IIOJIOXKEHUE
B [leproanueckoi cucreme xumudeckux 3iemMeHToB 1. 1. MennaeneeBa; ctpoeHue
MX aTOMOB; Hax0JAeHue B npupojae. u3znyeckue u XMMUYECKUE CBOKMCTBA MarHus
U Kanpluda. Baxseimme coeauHEHUs Kanblus (OKCHUI, TUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxxkenne B lleprognueckoil cucTteMe XHMHYECKUX 3JIEMEHTOB
. . MenneneeBa; CTpoeHHME aToOMa; HaxOXAeHHWE B mnpupoje. Pusndeckue u
XUMHUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHbIE CBONCTBA OKCUIA U THAPOKCHUIA
ATFOMHUHUSL.

Kene3o: mnonoxenue B Ileproanueckoil cHCTEME XHMHYECKHUX DIIEMEHTOB
. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupone. dusnueckue u
XUMUYECKHE CBOMCTBa jkene3a. OKcuibl, TUIPOKCUAB W conu xeneza(ll) u
xenesa(I1l), ux cocras, CBOCTBA U MOJTyUYCHHE.

XVMMHUYECKHUI IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMyd METAJIJIOB U CILJIABOB,
uX (PU3NYECKUMH CBOWCTBAMH; H3YYCHHE PE3YJIbTaTOB KOPPO3UU METAILIOB
(BO3MOYKHO HCIOJb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS
OKCHJIa  KajublUMUsl W  HaTpusi  CBOJOM  (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOWMCTB KECTKOW BOJBI; MpOIECcCa TOPEHUs
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kKeJeza B KUCIopoAe (BO3MOKHO HCIOJb30BAaHUE BHJIEOMATEPUATIOB); MPU3HAKOB
MPOTEKaHUs] KAYECTBEHHBIX pPEAKIUH HAa WOHBI (MarHus, Kajblus, AJIOMUHUS,
nuHka, xeneza(ll) u xenesza(lll), mequ(ll)); HabmroaeHue U onucaHue MPOIECCOB
OKpallliBaHWsl IUIAMEHU MWOHAMM HaTpus, Kaaus U Kaiublusg (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUJIEOMATEpPHUANIOB); HCClelOBaHWEe aM(pOTEPHBIX CBOMCTB
TUAPOKCUJA ATIOMUHUS M TUIPOKCHAA IMHKA; PEHICHUE JKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenme MeTauibl U UX COeTUHEHUSD.

XuUMUS U OKpYXKarolas cpena

HoBpie marepuanbl u texHosnoruu. BemecrBa u marepuansl B MOBCEIHEBHOM
JKW3HU 4YeJioBeKa. XHWMUSI U 370pOBbe. be3onacHoe MCHoib30BaHUE BEIIECTB U
XUMHUYECKUX peakiuid B OwiTy. llepBag mnomomb MpU XUMHYECKHUX OXKOTaxX
1 oTpaBiaeHUAX. OCHOBBI SKOJOTMYECKON TPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolien cpenbl (peenbHas 10mycTuMas KonreHTpaus seniects — [1J1K).
Ponb XxvuMuu B perieHuu 3KOJIOTHYECKUX MPOOIIEM.

[IpupoaHbie UCTOYHUKHU YIJIEBOJOPOAOB (Yrojib, MPUPOAHBIA Ta3, HEDTh),
MPOJYKTHI KX NEPEPaOOTKHU, UX POJIb B OBITY U IPOMBIIIICHHOCTH.

XVMMHUYECKHUI SKCIIEPUMEHT: M3y4eHHE 00pa3lioB MaTepHUasioB (CTEKIIO, CIUIABbI
METAJIJIOB, IOJIMMEPHBIE MATEPHUAIIBI).

MexnpenMeTHbIE CBA3U

Peasmzannst MeXnmpeIMETHBIX CBA3CH NpU H3YyYEHHMM XUMHH B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIsl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LMKJa. Peanu3anus MEXKINPEIMETHBIX CBSI3€W IpHU
U3YYEHUU XUMHUU B 9 Kijlacce OCYIIECTBIISIETCS Yepe3 MCHOJIb30BAHME KAaK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIIOUIUXCS CUCTEMHBIMU IS
OTJIEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Iue ecTecTBEHHO-HAY4YHbIE TOHATHSA: HAy4yHbIM (PaKkT, rumoresa, 3aKOH,
TEOpusl, aHallu3, CHHTE3, Kiaccu(puKaluusa, NEepUOJAUYHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJEINPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIBI.

@duznka: mMarepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IIPOBOJIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeEN0, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpPUCTAILUINYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE37bl, COJIHIIE.

buonorusa: ¢orocunTes, nabixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbIC
yA00pEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TMTATEIbHbIEC BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuHEpasbl, TOPHBIE MOPOJBI, TOJIE3HBIE
VCKOIIa€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
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JIMYHOCTHBIE  pe3yJbTaThl OCBOEHHUS NPOrPaMMbl  OCHOBHOTO  OOILEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUsT XUMHUU B E€IUHCTBE y4yeOHOU U
BOCIIMTATEIbHOU AesaTenbHOCTH OpraHnu3anui B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCUNCKMMH COLIMOKYJIBTYPHBIMA UM JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU,
IOPUHATHIMU B OOIIECTBE IMPaBWJIAMM W HOPMaMHU IIOBEJIEHHUS U CIOCOOCTBYIOT
poleccaM CaMOIO3HAHMsL, CAMOPA3BUTHSI U COLIMATIU3ALUN O0yUYaOLIUXCAL.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE  pe3yJdbTAThl OCBOEHUS IPOrpaMMbl  OCHOBHOIO  OOILIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUsI XMMUU B €IUHCTBE yue€OHOU U
BOCIIMTATEIbHOU AesaTenbHOCTH OpraHnu3anuy B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCUNCKMMH COLIMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMU,
NPUHATBIMA B OOIIECTBE MpaBUJIaMU W HOPMAaMH TMOBEACHHUS M CIOCOOCTBYIOT
IIpoLEeccaM CaMOIIO3HAHMSL, CAMOPA3BUTHSL M COLMATIN3ALUN O0yUYaOIIUXCH.

JIMYHOCTHBIE pe3yabTaThl OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YUCJIE B YACTU:

IHaTpuoTHYECKOro BOCIIUTAHUS

1) LEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HICTOPUUYECKOMY
M HAYYHOMY HACIEOWI0, NOHUMAaHMS 3HAYECHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBbIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

I'paxkaaHCKOro BOCIMTAHUSA

2) TpeiacTaBl€HHS O COLMAIBHBIX HOPMax M NPaBHIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
NeATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM NEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
YW B3aUMOIIOMOIIM B TpoLecce I3TOM Y4yeOHOM JesATeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAEHHWE M IIOCTYIIKM CBOHMX TOBAapHIIEN C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

IleHHOCTH HAYYHOI'O O3HAHMS

3) MUPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE M XUMHUYECKOW pEakivw,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKM U COCTABJISAIOLIMX
OCHOBY JIJIi IOHUMAHUS CYIITHOCTH HAy4YHOW KapTHHBI MUpa; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX 4YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTeIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJy4YEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX JJIsl 0ObSICHEHUS HAOJI01aEMBbIX MPOIECCOB U SIBJICHUM;
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5) nmo3HaBaTeNbHOM, THPOPMAITMOHHON U YUTATEIBCKON KyJIbTYphl, B TOM UHCIE
HaBBIKOB CaMOCTOSITEIBHOM pabOThl C y4ye€OHBIMU TEKCTaMM, CIPaBOYHOMN
JUTEPaTypol, JOCTYNHBIMU TEXHHUYECKMMM CpEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

6) uHTepeca K OOYyYEHHIO U TMO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTU U
CHOCOOHOCTM K  €aMOOOpa30BaHMIO, NPOEKTHOM U  HMCCIIEAOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

®opMHPOBaHUS KYJIbTYPbI 310POBbSA

7) OcCO3HaHHA ILEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHMS MOCIEACTBUH M
HEIMPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOT 01, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTU COOJIFOJIEHUSI MpaBuUil OE30MACHOCTH NpU  OOpallleHuH ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

TpyaoBoro BocnuraHus

8) uHTEepeca K MPaKTUYECKOMY M3YUYEHHIO MPOQECcCHil U Tpyda pa3IudHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs NPEIMETHbIX 3HAHUM MO XHUMHH, OCO3HAHHOTO BbIOOpa
VHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOILIECTBEHHBIX NHTEPECOB U NMOTPEOHOCTEN;
yCHEMHON NpodhecCHOHATBHON ASSTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM;
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

IKOJIOTHYECKOr0 BOCIIMTAHUS

9) sKoJIOTHYECKH 1e1ecOO00pa3HOro OTHOIIEHHS K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUs LIEHHOCTH 3I0POBOIO U
6e3omacHoro oOpa3a KH3HH, OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY
Gu3nyecKOMy M TNCUXUYECKOMY 3JI0pPOBBIO, OCO3HAHMS ILEHHOCTU COOJIOCHMUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTyalMsIX,
YIPOXKAOIIUX 340POBBIO U KU3HU JIFOJEH;

10) crnocoOHOCTH MPUMEHSATH 3HAHUSA, MOJy4YaeMble MPU U3YYEHUU XUMUU, TS
pelieHus 3a7ad, CBA3aHHBIX C OKPYXKAIOWIEW NPUPOJHOW CpEeIOM, MOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH X PEIIeHUs] TOCPEACTBOM METOJI0B XUMHUH;

11) SKOJOTrMYECKOro MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATbCS UM B
[103HABaTEIbHOW, KOMMYHUKATUBHON U COLIMAIbHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmerampeaMETHBIX Ppe3yJbTaTOB  BBIACISIOT 3HAUYUMbBIC TS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHSATUS (3aKOH, Teopwus,
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MPUHITUI, TUNOTe3a, (PaKT, cucTema, MPOIECC, SKCIEPUMEHT U Jp.), KOTOpPHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHUHE MHUPA, U YHUBEpCcaJbHble yueOHbIE NEUCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
NEeSATETLHOCTH.

MeranpeaMeTHbIe PE3yIbTaThl OCBOCHHUS 00pa30BaTEIbHON MPOTPAMMBI I10
XUMHH OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU MMO3HABATEIIBHBIMU JACHCTBUSIMU, B
TOM YHUCJIE:

ba3oBbIMH JIOTHYECKMMU A€ CTBUSAMH

1) ymeHnueM HCHOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUU (BBIACISITH UX XapaKTEPHbIC
MPU3HAKHM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSIMHU), KCIOIH30BaAThH
MOHATHS NIl OOBSICHEHUS OTICIbHBIX (DAKTOB U SIBIICHUMN; BRIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaKIUi;
yCTaHaBJIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXIY OOBEKTaMU HU3YUYCHUS;
CTPOUTH JIOTUYECKUE PACCYkIACHUS (MHIAYKTHUBHBIC, I€TyKTUBHbBIC, [0 aHAJIOTHUN);
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

2) yMEHHMEM NPUMEHSTh B MPOIECCe IMO3HAHUS TOHATHUS (MPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MO/ICTIbHBIC MTPEJICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMmudeckas (opmylia U YypaBHEHHUE
XUMHUUYECKOMN peakiiuu — MPHU pelieHu: yueOHO-TT0O3HABATEIbHBIX 3a/1a4; C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3YYae€MbIX OOBEKTOB — XUMHUYECKMX BEIIECTB W XUMHUYECKHUX
peaKinii; BBISBIISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4a€MbIX MPOIECCAX WU ABJICHUSX; NMPEAJiaraTb KpUTEPUH IS
BBISIBJICHUS STUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUHI; CAMOCTOSATEIHLHO BHIOUPAThH
croco0 perieHus: yueOHOW 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HauOoJiee MOAXOMSIMMNA € Y4ETOM CaMOCTOATEIBHO BBIIEIECHHBIX
KPUTEPUEB);

ba3oBbIMH Hcc/Ie10BaTEILCKMMU 1eHCTBUSIMU

3) yMeHMEM HCMOJIb30BaTh MOCTaBJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJisi (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpeTeHue OoIbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB: YyMEHHME HaOoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpOJIeTTaHHOW padoTe;

Paboroii ¢c ungopmanuei

5) ymeHueM BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETHPOBATH HH(POPMAIIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
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(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJEpXkaHUsA, CIPABOYHBIE
nocoOusi, pecypcel MHTepHeTa); KPUTHUYECKH OIEHUBATH MPOTHUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

6) yMEHUEM MPUMEHSTh Pa3IMYHbIEe METOJIbI U 3aIPOCHI MPHU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOJMMBIX JMJI BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEICAEHHOTO THUIA; TPUOOPETEHUE OMbITa B
00JaCTM  HMCHOJB30BaHUsl  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

7) yMEHHMEM WHCIIOJIb30BaThb M AaHAJU3UPOBATh B Tpollecce Y4eOHOH W
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALKMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpebl;

YHuBepcaJbHbIMHM KOMMYHUKATUBHBIMHU AeHCTBUAMH

8) yMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AUAJIOTa U/WIN AUCKYCCUH) IO CYLIECTBY
oOcykgaemMol Tembl, (OPMYIMPOBATH CBOU NPEUIOKEHHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

9) mpuoOpereHue omnbITa NPE3EHTAUN PE3YIbTATOB BHIOJHEHHUS XUMHUECKOTO
AKCTIepUMEHTa (11a00paTOPHOTO OMbITA, JA0OPATOPHOI pabOTHI MO KUCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO MIPOCKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MO3HABATEIBHOU U
UCCJIEIOBATENLCKOW JIEATEIbHOCTH TPH PELIEHWH BO3HUKAIOIIMUX MpoOJeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS MO3UIUN (0OCYXIEeHUs, 0OMEH
MHEHUSMH, «MO3TOBBIE IUTYpPMbI», KOOPAMHALIMS COBMECTHBIX JCHCTBUH,
OIpesiesieHNe KPUTEPHUEB 110 OLIEHKE KaueCTBa BBIMOJIHEHHON paboThI U Ap.);

YHuBepCcaJIbHbIMH PeryJsiTUBHBIMH 1eHCTBUSIMHU

11) ymeHneM caMOCTOSITENBHO OIpPENesaTh LEIN JeSATeIbHOCTH, TIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJIATh WIH KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUsS] HOBBIX 3HaHU 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX U PEAKIUSAX;
OLICHMBATh COOTBETCTBHE MOJTYYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIeNu;

12) yMeHueM UCHOJIb30BaTh M aHAIU3UPOBATh KOHTEKCTHI, Mpejjaracmbie B
YCIIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIbBTATBI

B cocTaBe npeqMeTHBIX pe3yIbTaToOB IO OCBOCHHIO 0053aTEIBHOIO COAECPKAHMS,
YCTAaHOBJICHHOTO JAaHHOW TPUMEpPHOM pabouell MporpaMMoM, BBIICHSIOT:
OCBOCHHbIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHMS, YMEHHUS M CIOCOObI JIEWCTBUA,
cneuuduueckue s IpeaMeTHOW obsactu «XUMHs», BHJbI JAEATEIbHOCTU 10
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NOJIYyYEHUI0 HOBOTO 3HAaHWS, €ro MWHTEpHpeTanuy, NOpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

[IpeameTHbIe pPE3yNbTAaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYYaAIOIIUXCS
CJIEIYIOUIUX YMEHHUM:

8 kiacc

1) packpvisameb cmblcl OCHOBHBIX XHMHYECKHUX IOHSITHH: aTOM, MOJICKYIIa,
XUMHYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTENIbHAas aTOMHas |
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMUYECKOI'O 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIM 00BEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas
peakuus, KiacCu(pUKaLMs peakuui: peakiud COSAUHEHUS, PEaKUU Pa3I0KEHNUs,
peakuuu 3aMelleHUs, peakluu OOMEHa, IK30- U HHAOTEPMUUYECKUE DPEAKIIHH;
TEIJIOBOM 3(PeKT peakuuu; SApO aToma, SICKTPOHHBIA CIOM aToMa, aToMHas
opOuTanb, paguyc aroMa, XHUMHYEcKas CBsI3b, TMOJIApHAs U HEMOJSpHAs
KOBAJICHTHAs1 CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccoOBas J0JIs
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE;

2) unmiocmpuposéams B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATHN (CM. 1. 1) 1
MPUMEHSITh 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

3) ucnonvzosamv XUMUYECKYIO CUMBOIIUKY JUISI COCTAaBICHUSI (JOPMYJT BEUIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

4) onpedensimb BAJIEHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCIMHCHUSX;
CTENEHb OKHUCIIEHUS 3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX; MPUHAMIECKHOCTD
BEILECTB K ONPEACIEHHOMY KJIacCy COEAMHEHUHN Mo GopMyliaMm; BUA XUMUYECKOU
CBSI3M (KOBaJICHTHAs] U MOHHASA) B HEOPTaHUYECKUX COCIUHEHHUSIX;

5) packpvieamo cmvicn Ilepuoanueckoro 3aKOHa 1. . Menneneesa:
JEMOHCTPUPOBaTh  MOHMMAHHME  IEPUOJWYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX IOJ0KeHUs B lleproaudeckoil cucreMme; 3aKOHOB
COXpPaHEHUS MAacCChl BEIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
y4eHHMsI, 3aKOHAa ABOTajpo; OMUCHIBATh M XapaKTEepPU30BaTh TaOIUYHYIO (GOpMy
[leproauyeckoil CUCTEMbI XUMHUYECKUX JIEMEHTOB: pa3janyaTh MOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «rmobounas noarpynmna (b-rpymnmna)», mansie u Oosbime
NEPUOJIbI; COOTHOCUTH  OOO3HAYEHUs, KOTOpble HMMEIOTCA B TaOiuIe
«Ileppognueckas cucrema xumuueckux dneMmeHToB [l . MenneneeBa» ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMU CTPOCHHMSI aTOMOB XHWMHYECKHX 3JEMEHTOB
(coctaB u 3apsn sjapa, o0IlIee YHMCIO AJIEKTPOHOB M paclpeleleHre HUX II0
AIIEKTPOHHBIM CIIOSIM);

6) xknaccuguyuposams XAMUYECKUE DIIEMEHTBI, HCOPTaHWYCCKUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy G (DEKTy);

7) xapakmepuzosams (Onucvléams) OOIME XUMUYCCKAE CBOWCTBA BEIICCTB
pa3JIMUHBIX KJIACCOB, TMOJTBEPKJAsi OMNHCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINM;
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8) npoenosuposamsv CBOMCTBA BEMIECTB B 3aBHCHMOCTH OT MX Ka4eCTBCHHOTO
COCTaBa; BO3MOXXHOCTHM MPOTEKaHUS XUMHMUYECKHX IMPEBpAIllCHU B pa3IUYHBIX
YCIIOBHUSIX;

9) ewiuucaAMbG OTHOCUTEIBHYIO MOJICKYJSPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEHTa 1Mo (opMysie COSAMHEHHS; MAacCOBYIO
JIOJII0 BEIlleCTBA B PAacTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XWMHUYECKOU
peakiuy;

10) npumensimob OCHOBHBIE OIIEPAITUN MBICTUTEILHOM IEeATCIPHOCTH — aHaJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMAaTH3aINI0, KIACCU(UKAITUIO, BHISIBJICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — JUIsi M3Yy4YeHUsT CBOWCTB BEUIECTB U
XUMHUYECKUX PEAKIHi; €CTEeCTBEHHO-HAYYHBIC METO bl TIO3HAHUS — HAOIOACHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

11) cneoosamsb ipaBUIIaM TOJB30BaHUS XUMUYCCKOM TIOCYI0M M J1a0OpaTOPHBIM
o0oOpyZI0BaHUEM, a TaK)KE MpaBUIIaM OOpaIeHusl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHUIO U COOMpaHUIO Tra3000pa3HbIX BEHIECTB (BOJIOpOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM JOJIEd PacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHE IKCIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIEJIOYEM M KHUCIOT C TOMOIIBI HWHIMKATOPOB
(;makmyc, henondTarent, METUIOPAHXK U Jp.).

9 kiacce

B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOSHUIO 0053aTENLHOTO COIEpKAHUS,
YCTAaHOBJICHHOTO JAaHHOW TPUMEpPHON pabouell MporpaMMoM, BBIJCISIOT:
OCBOCHHBIE OOYYaIONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS W CIOCOOBI JCHCTBUM,
cnenuduyeckre sl MPeIMETHOM o0siacTh «XUMHs», BUJIBI JEATCIBHOCTH IIO
MOJYYEHUI0 HOBOTO 3HAHUSA, €ro HHTEpIpeTalud, MpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

[IpenMeTHble pe3ynbTaThl MPEJCTABICHBI OTpaxarT CHOPMUPOBAHHOCThL Y
00y4Yaromuxcs CICIYIONUX YMEHUMN:

1) packpwvieame cmbici OCHOBHBIX XMMHUCCKHUX MOHATHN: XUMHUYCCKUN DJIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHWOH, MPOCTOE BEILIECTBO, CIOKHOE BEUIECTBO,
BAJICHTHOCTb, JJICKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCICHHS, XHUMHUYECKas
peaxiusi, XkMUYECKast CBSI3b, TETIIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp; DJIEKTPOJIUTHI, HERIEKTPOJUTHI, DIECKTPOIUTHYECKAsT AHCCOLMAINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIC U
HEoOpaTUMBbIe peakuuu, OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIE peakiuu,
OKHUCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE, AaJUIOTPOIHS,
aM(OTepHOCTb, XHWMHYECKass CBS3b (KOBAJEHTHAas, HWOHHAs, METaJUInuecKas),
KpUCTAJTMYECKasi penérka, KOppo3usi METaNIOB, CIUIaBbl; CKOPOCTh XUMHYECKON
peakiuu, rpeaenbHo aonyctumas konueHtpanus (IT1K) BemecTsa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYCECKUX MOHATHH (CM. 1. 1)
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHH;
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3) ucnonvzosamv XUMUYECKYIO CUMBOIIUKY JUISI COCTAaBICHUSI (JOPMYJT BEUIECTB
Y YPAaBHEHHUUN XMUMUUYECKUX PEaKInit;

4) onpeoensimb BAJICHTHOCTh U CTCIICHb OKHUCJICHUS XMMHYECKHX 3JICMCHTOB B
COCJIMHEHUSX Pa3IUYHOr0 COCTaBa; MPUHAIUIC)KHOCTh BEIIECTB K ONpPEACIEHHOMY
KJIacCy COeNMHEHHM 1o ¢opmynaMm; BHJA XUMHUYECKOW CBsI3M (KOBaJEHTHas,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCJAMHEHMSX; 3aps] HOHA 10
XUMHUYECKON (hopMmyJsie; XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEJIMHEHUI, TUIT KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEUIECTBA;

5) packpvisamv cmoicn [lepuogudeckoro 3akona JI. WM. MeHnneneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHHWE: ONUCHIBATh U XapaKTEPU30BATH TAOIMYHYIO
dopmy Ileproamueckoit cucTeMbl XUMUYECKUX JJIEMEHTOB: Pa3iMyaTh MOHSITHS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpymnmna (b-rpynmna)», mansie u
OONBIIME TEPUOJbl; COOTHOCUTH  O0O3HAUEHHS, KOTOpbIE HMEIOTCS B
NEPUOANYECKON TabiuIe, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOECHHSI aTOMOB
XUMHUYECKUX 3JEMEHTOB (COCTaB M 3apsia sapa, OOIIee YHMCIO 3JIEKTPOHOB U
pacnpeeneHre uX Mo 3JIEKTPOHHBIM CIIOSIM); OOBSACHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUI B MpeJenax MajblX IIEpHOIOB
Y TJIABHBIX MOATPYII C Y4ETOM CTPOECHUS UX aTOMOB;

6) kraccuguyupoeams XUMUYECKUE 3SJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBa;
XUMHUYECKUE PEaKUH (II0 YUCITy U COCTAaBY YHYACTBYIOIIMX B PEAKIMU BEIIECTB, 110
TEIIOBOMY 3(QeKkTy, M0 HM3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATD) OOIIME M CHCHU(PUUCSCKHE XHUMHYCCKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOATBEP)KIAs OMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX X MOHHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

8) cocmaensimv ypaBHEHUS]  AJEKTPOJUTHYECKOW  JHUCCOLMAIMHM  KHCIOT,
HIEJIOYEN M COJIEM; IIOJHBIE U COKpAIIEHHBbIE YPaBHEHHUs PEAKLUMHA HOHHOTO
oOMeHa; ypaBHEHHS peakluid, MOATBEP)KIAIOIINX CYLIECTBOBAHME I'€HETUUYECKOM
CBSI3M MEXJ1y BELIECTBAMH PA3JIMYHBIX KIJIACCOB;

9) packpvieamv  cywHocmbs  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIMA
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIuii;

10) npocnosuposams cBOWCTBA BEIISCTB B 3aBHCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHNSI XUMUYECKHUX NIPEBPALLECHHUN B PA3JINYHBIX YCIOBHUSAX;

11) viuucasms OTHOCUTEBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa 1Mo (opMysie COSAUHEHHS; MAacCOBYIO
JIOJII0 BELIECTBA B PAacTBOPE; IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOU
peakiuy;

12) credosamsb nipaBUiIaM MOJIB30BAHUS XUMHUYECKOHN TOCYION U J1a00paTOPHBIM
00opyZ0BaHUEM, a TAKXKE MPaBUIIaAM OOpaIeHUsl C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU IO BBINOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
MOJTyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIECTB (aMMHaKa U YTJIEKUCIIOro ra3a);

13) nposodums peakiuu, MOATBEPKIAIOIINES KAYSCTBCHHBIA COCTAB Pa3IMYHBIX
BEIIECTB: PacClO3HABATh OMBITHBIM MyTEM XJIOPHI-, OpOMHII-, HOOUA-, KapOOHAT-,
docdar-, cunukar-, cyiabdpaT-, THAPOKCHUA-UOHBI, KaTHOHBI AMMOHHS U HOHBI
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M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
BEIIECTB;

14) npumensimob OCHOBHBIC OIEPAIIMU MBICIUTEIBHOMN JCATECIPHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, O0O0O00IIeHHe, CHCTeMaTH3allMi0, BBISBICHHE MPUUYUHHO-
CIICICTBEHHBIX CBSI3ed — ISl W3Y4YEHUSI CBOMCTB BEIIECTB M XUMHUYECKUX
peakiMii; eCTeCTBEHHO-HAYyYHbIE METO/bl MMO3HAHUS — HAOJI0JIEHHEe, U3MEPEHHE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peabHbIA U MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs
8 KJIIACC (2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)

[IpumepHbIE TEMBI,
PacKphIBAIOIINE JaHHBIH
paszel nporpaMmsl, U
KOJIMYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYECHUE

OcHOBHOE coJiepKaHUE

OcHOBHBIC BUIBI ACATCIBHOCTH
00yJarOIIMXCS

DNEKTPOHHBIN
00pa3oBaTeIbHbBIN

pecypc

Paznen 1. [lepponauanbublie xuMmuueckue noHsatus (20 )

Tema 1. Xumust — BaykHas
00J1aCTh €CTECTBO3HAHMS U
MPaKTUYECKON JeATeIbHOCTH
yesoBeka (5 )

[Ipenmer xumuu. Poiab XuMUM B )KU3HU

YeoBeKa. XMMHS B CUCTEME HaAYK.
MeToanl mO3HAHUS B XUMHUU. Tena u
BemiecTBa. Pu3nyecKkue CBOMCTBA
BEIIECTB. ATperaTHO€ COCTOSIHUE

BCIICCTB. Yucrteie BCIICCTBA 1 CMCCH.

Crioco0nI pa3aeneHust cMeceit.

du3NYECKUe U XUMUUECKHUE SIBJICHUS.

[Ipu3Haky U yciIOBUs POTEKAHUS

XUMHUUYECKUX peaklnii. 3HaKOMCTBO C
npaBuiIamMu 0€30MaCHOCTU U TPUEMaMuU
paboThl B XMMUYECKOU J1Ta00OpaTOPHUH.

JleMoHCcTpAUM:
1. JTaGopatopHoe o60py10BaHKE.

e  PackpsIBaTh CMBICT
V3y4aeMBbIX TTOHATUH.

e  PackpbIBaTh pOJib XUMUH B
IIPUPOJIE U KU3HU YEJIOBEKA, €€
CBSI3b C IPYTUMU HAyKaMH.

e Paznmuuars yucteie
BELIECTBA U CMECHU; OJTHOPOIHBIE
Y HEOJIHOPOJHBIE CMECH.

e Paznuuars Pusnueckue u
XUMUYECKHUE SIBIICHHUS.

e  OmnpeaensTe NPU3HAKU
XUMUYECKUX PEAKIIUHA U YCIOBUS
WX TIPOTEKAHUS.

e (CnepoBarh mpaBwIaM
MOJIb30BAHUST XUMUYECKOM
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2. PaznnyHble BUIBI XUMHUYECKOMN
MOCY/IBI.

3. O6pa3isl BerecTB. 4. CiocoOsl
pasneneHusi cMecei (puapTpoBaHUeE,
BBITTApUBAHUE, JUCTUILISIHUA,
xpomarorpadusi). JlaboparopHbie u
NMpaKkTU4YecKue padornl
Jlabopamopnwie onvimul: Oncanve
(U3MYECKUX CBOWCTB BEIIECTB.
Paznenenne cMecu ¢ MOMOIIBIO
MarauTa. Illpakmuyeckue padomot.
Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U IpUEMBI 0OpaIeHUs! C
71a60paTOPHBIM 000PYIOBAHUEM.

Ne 2. Paznenenne cmeceii (Ha mpuMepe
OYUCTKH TIOBAPEHHOM COJIN)

OCYJI0¥ 1 TaOOpaTOPHBIM
000pyI0BaHUEM, a TAKKE
paBuiIaM OOpalleHus ¢
XUMHUYECKUMHU BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKUHUSAMH
110 BBIITOJTHEHUIO TPAKTUYECKUX
pabor.

e [InanupoBaTh U NPOBOAMTH
XUMUYECKUN IKCIIEPUMEHT 10
U3YUYEHHUIO U OIIMCAHUIO
(u3nYECKUX CBOMCTB BEIIECTB,
CIOCO0O0B pa3ziesieHus: cMecen
BEILIECTB.

e lcnonw3oBath npu
BBINIOJIHEHUU Y4€OHBIX 3aIaHUH U
B [IPOLIECCE UCCIIEIOBATEIBCKON
NEATEIbHOCTA HAYYHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COAEPIKAHMS,
CIIPAaBOYHBIE MaTepHUabl,
pecypebl MaTEpHETA.

e  BricTtpauBaTh pa3BEpHYyTHIE
NUCBMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UH(POPMAITUIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepuagoB, IPAMOTHO
VICIIOJIB30BATh N3Yy4YEHHBIN
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MOHATUMHBIN amnmapar Kypca
XUMHUH

Tema 2. Bemectsa u
XuMU4eckue peakuuu (15 )

ATOMBI M MOJIEKYJIbl. XUMHAYECKUE
AJIEMEHTHI. 3HaKU (CUMBOJIbI)
XUMHUUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOJKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YueHHe. XUMUu4YecKas
dbopmyina. BareHTHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIICCTB.
OTtHocuTenbHaAs aTOMHAs Macca.

OTtHoOcuTEIbHAS MOJICKYJIApHAdA Macca.

MaccoBas 10J11 XUMHYECKOTO
JJIEMEHTA B COeIUHEHUHN. Pusznueckue
Y XMMUYECKUE SIBIICHUS. XUMHUUYECKas
peaxkuus. [IpusHaku u ycimoBus
MPOTEKAHUS] XUMUYECKUX PEAKIIHM.
XHUMUYECKUE YPABHEHUS.

Tunbl XUMUYECKUX PEAKIUN
(coenuHeHus, pa3aoKeHus,
3amenieHus, o0OMeHa). 3aKoH
COXpaHeHust Macchl BeulecTs. M. B.
JIoMOHOCOB — y4EHBIN-
SHLMKJIIONEANCT. JleMOHCTpauu
@usnyueckue sIBJIeHUA (pacTUupaHue
caxapa B CTyNKe, KHTIEHUE U
KOHJI€HCAMs BOABI U T. 11.).

e [IpUMEHSTH €CTECTBEHHO-
HAy4YHBIE METO/IbI MO3HAHUS (B
TOM YHKCJI€ HAOJIIOIEHHE,
MOJICTUPOBAHUE, IKCTICPUMEHT)
¥ OCHOBHBIE OTIepaIluu
MBICJIUTENILHOMN ESITEIbHOCTH
(cpaBHEHME, KTacCU(pUKALINS)
JUISL U3YYEHUSI BEIIECTB U
XUMHUYECKUX PEaAKIIHM.

e PackpsiBaTh CMBICI
M3y4aeMbIX MMOHSITHI U 3aKOHOB
Y IPUMEHSTB 3T TIOHATHSI TIPU
OTMCaHWU CBOWCTB BEIIECTB U
UX TIPEBPALICHUN.

e Paznuuars Qpusnueckue u
XUMHUYECKHUE SBIICHUSA,
OOBSICHATH UX CYUTHOCTb C TOUKU
3peHUs] aTOMHO-MOJIEKYJISIPHOTO
YUCHHUS.

e OnpeaensaTe NPU3HAKU
XUMHYECKUX PEAKIU, YCIOBHS
UX MPOTEKAHUS.

e OOBACHSITH CYUIHOCTb
GUBUYECKUX U XUMUYECKUX
SBJICHUM C TOUKH 3PEHHUS
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XuMHUYECKHE SIBJICHUS (TOpeHUE CBEYH,
pa3lioKEeHHE caxapa, B3auMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue ruapokcuaa meau(Il),
B3aMMO/JICHCTBHE XKEJE3a C Cepon,
B3aMMOJICHCTBHE JKEJIE3a C PACTBOPOM
cosi meau(Il)). Onert,
WUTIOCTPUPYIOIIUI 3aKOH COXPaHEHUS
Macchl. JJabopaTtopHbie U
npakTuyeckue padbotel JJabopaTtopHbie
onbIThl: [IpuMepsl pu3nyeckux
SBJICHUH (TIJIaBJICHUE BOCKA, TasTHUE
JBJA).

[Ipumepsl XUMUYECKUX SABJICHUN
(MpokanuBaHUE METHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MEJa C KUCIIOTOM).
Moaenu aTOMOB U MOJICKYI.
Buvtuucnenusn

— OTHOCHUTENBHON MOJIEKYJISIPHOU
MacChl BEIIIECTB;

— MAacCOBOM JIOJIM XUMHYECKOTO
aieMeHTa 1Mo (hopMyJie COeTUHEHUS

aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

e KnaccudunuponaTh
XUMHUYECKUE peakuuu (10 YUCITy
U COCTaBY PEarupyromux 1
00pa3yIomuXxcst BEMIECTB).

e CocTaBiiTh (GOPMYJIbI
OMHApPHBIX BEIIECTB 110
BaJICHTHOCTH U OIIPENIEISATh
BaJICHTHOCTH 1O (popmyiam
BEILECTB.

e PaccraBisiTh
KO3((PUIIMEHTHI B ypABHEHUSAX
XUMHYECKUX PEaKIUH.

e (CrnenoBaTh NMpaBUIIAM
MOJIb30BAHUS XUMUYECKOU
MOCY/I0¥ 1 TAOOPaTOPHBIM
000pyZI0BaHUEM, a TAKKE
npaBuiIaM OOpalieHus ¢
BEILECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TIO BBITIOJTHEHUIO
J1a00PATOPHBIX XUMHYECKUX
OTBITOB.

e licnosib30oBaTh 1pu
BBITIOJTHCHUH YUYE€OHBIX 3aaHUN
U B IIpolLiecce
HCCIIEI0BATEIIbCKOU
JESATETLHOCTH HAYYHO-
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MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcsl HTEpHETA.

e BrIcTpauBaTh pa3BEPHYTHIE
IIACHbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uH(OpMaITUIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN
MOHSTUHHBIN amnmapar Kypca
XUMUU

Paznen 2. BaxkHeiimue npeacTaBuTe/id Heoprannieckux Bemects (30 u)

Tema 3. Boznyx. Kucnopon.
ITonsTre 06 okcuaax (5 4)

Bo3nyx — cmech razos. Cocras
BO3ayXxa. Kucnopong — aneMeHT u
pocToe BeniecTso. O30H —
AJITOTPOINHAS MOAU(PUKALIHS
kuciopona. Haxoxnenue kucioposa B
npupoze, PU3NYECKne U XUMUYECKUE
CBOMCTBA (peaKUUU OKUCIICHUS,
ropeHue). Y cloBHUs BOSHUKHOBEHHUS U
npekpaiieHus ropenus. [lonstue

00 okcunax. CrnocoObl MOTy4YeHHs
KHUCIIOPOJia B JIA0OPATOPHUH U
IPOMBINUIEHHOCTH. [IpuMenenue
kuciopoaa. KpyroBopot kuciopona B
npupoje. TernoBoi 3¢ ekt

e PackpeIBaTh CMbICI
M3Yy4aeMbIX ITOHATHN U
MPUMEHSTh ATU TOHSATHUSI TIPU
OMKMCAHUHU CBOMCTB BEIIECTB U UX
[IPEBPALICHUM.

e XapakTepus3oBaTh
(omuChIBaTh) COCTAB BO3/yXa,
(bHU3NYSCKUE U XUMUYCCKHEC
CBOMCTBA KHCIIOPOJa, CIIOCOOBI
€ro MoJIy4eHHUsI, MIPUMEHEHUE U
3HAYEHUE B MMPUPOJIE U )KU3HU
YEJI0BEKA.

e (CpaBHUBATh peakUHuH
TOpPEHUSI U MEUIEHHOTO
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XUMHUYECKOUN peakinu, MOHATHE O
TEPMOXHUMUYECKOM YPABHEHUH, K30~ U
HAOTEPMUYECKUX PEAKIUSX.
TonnuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3AyXa, CIIOCOOBI €ro
IpEeNOTBpALICHUS. Y CHIIEHUE
NapHUKOBOTO 3 (ekTa, pa3pylieHue
030HOBOTO cJ1051. JleMmoHCTpauu
B3aumoneiictBue pocdopa, cepsl

U JKeJie3a C KUCIOPOI0M (BO3MOKHO
UCIIOJIb30BaHUE BHUJI€O-OIBITOB).
Omnpenenenue conepkaHus KUCI0poaa
B Bo3/1yxe. OMbITHI,
JEMOHCTPHUPYIOLIUE YCIOBUS
BO3HUKHOBEHUS U MPEKPaIICHUs
TOpEHUS.

JlabopaTopHbie U MIpaKTHYECKHE
padoThI

Jlabopamopnbwtii onvim:
O3HakomileHHE ¢ 00pa3laMu OKCUIOB.
[Ipaktruueckas padora: No 3.
[TonyueHnue u coOupaHue KUCIopoa,
M3YYEHHUE €T0 CBOMCTB.

Boiuucnenua

OKHUCJICHUSI.

e (Cobupatrb npubOpPHI 115
MOJIyYEHUS] KHUCIIOpoAa
(BBITECHEHHEM BOJBI U BO3/AYyXa).

e Pacrno3HaBaTh OIBITHBIM
IIYyTEM KHUCIIOPO/I.

e lcnomnws3oBath
XUMHUYECKYI0 CUMBOJIMKY JIJIsI
cocTaByieHHs (POPMYIT BEIIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUIN
XUMHAYECKUX PEAKINN C yIaCTUEM
KHCIJIOPO/JA.

e  OOBSICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/1yXa.

e (Crnenosarb npaBuiIamM
0e30macHoO paboThHI B
nabopaTopuu Mpu
WCITOJIb30BAaHUN XHMHYECKOM
MOCY/Ibl U 000pyAOBaHUS, a
TaKke mpaBujiaM 00paIeHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY.

e [Inanuposarh u
OCYIIECTBIISAThH Ha TIPAKTUKE
XUMHUYECKNE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHMUS, I€TIATh
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— MOJIGKYJISIpHOﬁ MacCChbI KHCJIOPpOOa
1 030HA HA OCHOBAHWM aTOMHOM MacCChI
XUMHWYCCKOT'O 3JICMCHTA

BBIBO/IBI 10 pE3yJIbTaTam
AKCIEPUMEHTA.

e VY4acTBOBaTh B COBMECTHOM
paboTe B rpyIIe.

e lcnonp30BaTh pu
BBITIOJTHEHUU YYEOHBIX 3aJaHul 1
B IIPOLIECCE UCCIIEA0BATEIbCKOU
JIEATEIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcbl HTEpHETA.

e BricTpauBaTh pa3BEPHYTHIC
MUChbMEHHBIE U YCTHBIE OTBETHI C
omnopo¥ Ha HH(pOpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepuajioB, FPaMOTHO
HCIIOJIb30BaTh N3yYEHHbIN
MOHSTUHHBINA anmapar Kypca
XUMUU

Tema 4. Bogopoga,
MoHATHe 0 Kucnotax
n conax

(54)

Bonopon — anemeHT u npocroe
BemecTBo. Haxoxaenue B mpupoze,
dbu3nyecKre 1 XUMUYECKHE CBONCTBA
(Ha mpuMepe B3aMMOJIEUCTBUS C
HEMETaJUIAMH U OKCHJIaMU METAJIJIOB),
MIPUMEHEHHE, CIIOCOOBI TTOJTYYEHUS.
[ToHsATHE O KMCIIOTAX U COJIAX.

e PackpsIiBaTh CMBICH
M3y4aE€MbIX ITOHATUN U
MIPUMEHATH T MTOHSITHUS TIPU
ONMCAHWU CBOWMCTB BEILIECTB U UX
[IpEBPALICHUM.

e XapakTepu3oBaTh
(omuceIBaTh) (HU3UUECKUE U
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JdeMoHCcTpaMuA

[Tonyuenue, coOupanue u
pacrno3HaBaHUE BOJIOPOAA.

['openue Bomopona.

B3aumopericTBre BOOOPO/Ia C OKCHIOM
menu(II).

JlabopaTopHbie U IPaKTHYECKHE
padoThI
JlabopamopHhuwiii onvim:

B3aumoneiicTBre KUCIIOT ¢ METAJUIAMH.

Ilpakmuueckas paboma.
Ne 4. Tlonydyenue u cobupanue
BOJIOPO/1a, U3YYEHHE €0 CBOMCTB.

Buviuucnenua

— MOJICKYJIIPHON MacChl BEIlleCTBA Ha
OCHOBAHMUHM aTOMHOM MacCCHI
XUMHYECKHUX DJIEMEHTOB

XUMHUYECKHE CBOMCTBA BOAOPOIA,
CIIOCOOBI €T0 MOTyUYeHHUS,
MIpUMEHEHUE.

o Cobupats mpubdop s
MOJIY4YEHHUS BOJAOPO/A.

e lcnons3oBaTh
XUMHUYECKYI0 CUMBOJIMKY JIJIsI
cocTaByieHHs (POPMYIT BEIIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUI
XUMHUYECKUX PEAKINI C ydacTHEM
BOJOPO/IA.

e (CrenoBarhb NpaBuiiaM
0e30macHoOi paboThI B
nabopaTopuu Mpu
MCIIOJB30BaHUN XUMUYECKOM
MOCY/1bl U 000pYAOBaHUS, a
TaKKe MpaBuiiaM oOpaIieHus C
TOPIOYMMU BEIIIECTBAMHU B OBITY.

e [Lranuposats u
OCYIIECTBJISTH Ha MPAKTUKE
XUMHUYCCKHE IKCIICPUMCHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IBI 10 pe3yJibTaTam
AKCIIEPUMEHTA.

e VY4acTBOBaTh B COBMECTHOM
pabote B rpyrtie

Tema 5. KonnyecrseHHble

KomuuecTBo BemecTtBa. Mob.

e PackpsIBaTh CMBICH
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OTHOLWEeHUA B XuMumn
(44)

Monsiprast Macca. 3akoH ABoraapo.
MonsipHabiii 006EM razoB. PacuéTel no
XUMHYECKUM YPABHEHHUSIM.

JleMoHCTpanus
OO6pa3ipl BEIIEeCTB KOJTUYECTBOM 1
MOJIb.

Buviuucnenusn

— 00BEMa, KOJIMYeCTBA BEIIeCTBA ra3a
0 €r0 U3BECTHOMY KOJIMUYECTBY
BEII[ECTBA U O0BEMY;

— 00BEMOB T'a30B MO YPaBHEHUIO
peaKkIiK Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOUIEHUI ra30B

U3y4aeMbIX TOHATUH U
MPUMEHSTH ATH MOHATHS, a TAKKE
M3YYCHHBIC 3aKOHBI U TEOPUH TS
pelIeHus pacu€THBIX 3a]1ay.

e Bpruucnaars MOISpHYIO
Maccy BEIIECTB; KOJIUYECTBO
BeIlleCTBa, 00BEM raza, Maccy
BEILIECTBA;

e [IpoBOAUTH Pacy€ThI MO
YpaBHEHUSIM XUMUYECKUX
pEaKIMii: KoJIM4ecTBa, 00bEMa,
MacChl BEIIECTBA 110 U3BECTHOMY
KOJIM4YECTBY, 00bEMY, Macce
peareHTOB WJIU MPOTYKTOB
pEaKIMH.

e BricTpauBaTh pa3BEPHYTHIC
MACbMEHHBIE U YCTHBIE OTBETHI C
OTOpOii Ha HH(OPMAITHIO U3
y4eOHHKA U CTIPAaBOYHBIX
MaTepuajioB, FPaMOTHO
MCIIOJIb30BaTh NU3yYEHHbIN
MOHSTUHHBINA anrapar Kypca
XUMUU

Tema 6. Boaa. PacrtBopbl.
MoHATMe 06 ocHOBaHMAX
(54)

dusnyeckue cBOMCTBA BOJLI. AHAIN3 U
CHUHTE3 — METO/Ibl U3YUEHHUS COCTaBA
BOJIbI.

XUMUYECKHE CBONCTBA BOJIBI (PeaKiuu

e PackpsIBaTh CMBICH
M3y4YaeMbIX ITOHATUN U
IIPUMEHSATH ITH ITOHATHUS IIPU
ONMCAaHNUU CBOWCTB BEIIECTB U UX
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C MEeTaJulaMH, OKCHUJIaMH METAJUIOB U
HEMETAJJIOB).

CocraB ocHoBanui. [lonsarue 06
WHJMKATOPAX.

Bopna xak pactBopurens. PacTBopsl.
PacTBOoprMOCTB BEIIECTB B BOJIE.
HacpllieHHbIe Y HEHACHIILICHHbBIC
pacTBOpBl. MaccoBas 107151 BEIECTBA B
pacTBopeE.

Ponb pacTBOpPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot BoasI B
IIPUPOLE.

3arps3HeHne NpupoaHbIX Boa. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJ.

JemoHcTpanuu

DNEeKTpOn3 BOAbL; CHHTE3 BO/IbI;
B3aUMOJICHCTBUE BOJIbI C METAJIJIAMHU
(Na, Ca) (B0O3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB).

PacTBopeHuE BEIIECTB € pa3InyHON
PacTBOPUMOCTBIO.

HccnenoBanne pacTBOPOB KUCIIOT U
LIEJI0Y€EH ¢ TOMOIIBI HHAUKATOPOB.

JlaGopaTopHble U NpaKTHYeCKHUe
padoThI

MPEBPAILCHUM.

e XapakTepu3oBaTh
buznyeckrue 1 XuMHUYECKUE
CBOMCTBA BOJBI, €€ POJIb KaK
PAcCTBOPUTEIIS B IPUPOTHBIX
polLeccax.

e CocraBisaTh ypaBHEHHS
XUMUYECKUX PEAKIUN C yHaCTUEM
BOJIBI.

e  OOBIACHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBS3aHHBIX C 3arpsiI3HEHUEM
MPUPOIHBIX BOJ, CIOCOOBI
OUYMCTKH BOJIbI OT IPUMECEHA,
MEpBI 110 OXpaHe BOJ OT
3arpsi3HEHHUS.

e [Lranuposats u
OCYILECTBJISITh HA MTPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, JIeTIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CrnenoBarh mpaBUIaM
Oe3omacHoi paboThI B
nabopaTopuu Mpu
UCITOJIb30BAaHUU XUMHUYECKOU
MOCY/JIbI U 000PYTIOBAHUSI.
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IIpakmuueckas paboma:

Ne 5. IIpuroroBneHne pacTBOPOB €
OIPENICIIEHHON MAaCCOBOM JOJIEN
PacTBOPEHHOTO BEUIECTBA.

Buviuucnenun

— C UCHOJIb30BAaHUEM IOHSATHS
«MaccoBas JI0JIs BEIIECTBA B
pacTBope»

e [IpoBOAUTH BEIYMCIIEHUS C
MIPUMEHEHUEM TTOHATHS
«MaccoBas 10J15 BEILIECTBA B
pacTBope».

e lcnonp30BaTh pu
BBINIOJIHEHUH Y4E€OHBIX 3aJaHUI U
B IIPOLIECCE UCCIIEI0BATEIIBCKON
JEeATEIbHOCTH HAy4YHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEpKaHus,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcbl HTEpHETA.

e BrpicTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopo¥ Ha HH(pOpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHaloB, FPAMOTHO
UCITIOJIB30BaTh N3YYECHHBIN
MOHSTUHHBINA anmapar Kypca
XUMUU

Tema 7. OcHOBHbIe Knaccbl
HeopraHMYecKux
coegUHeHUI

(11 4)

Knaccudukanms HeopraHndeckux
COCIMHEHUM.

Oxcupl: cocTaB, Kiaccupukaius
(OCHOBHBIE, KUCTIOTHBIC, aM(bOTEPHBIE,
HecosieoOpasyroIue), HOMEHKIaTypa
(MexXyHapOoHasl U TPUBUAIbHAS).
[TosryuyeHue U XUMHUYECKHUE CBOMCTBA

e KrnaccudunupoBaTh
M3y4aeMbl€ BEIIECTBA [0 COCTABY
Y CBOWICTBaM.

e CocraBusaTh (HOpPMYJIbI
OKCHJIOB, KMCJIOT, OCHOBaHUI,
COJIEM Y HA3bIBATh UX 110
MEXKJIYHApPOJIHON HOMEHKJIATypeE.
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KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB.

OcHoBaHMS: cOCTaB, KiacCu(UKaIIUS,
HOMEHKJIaTypa (MEeXIyHapoaHas U
TpUBUAIbHAs), PUBHUECKUEC U
XAMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTYYEHUS.

Kucnotsl: coctas, kinaccupuxanus,
HOMEHKJIaTypa, pusznueckue u
XUMHYECKHE CBOMCTBA, CITOCOOBI
MOJTYYEHUS.

Psii akTHBHOCTH METAJIJIOB.

Conu (cpenHue): HOMEHKIIATYypa,
CIIOCOOBI TTOTYYEHHUSI, B3aMMOJICHCTBUE
CoJIEH ¢ MeTaJlJlaMH, KUCJIOTaMU,
IEeJI0YaMHU M COJISIMU.

['eneTnyeckas CBSI3b MKy KJlacCaMu
HEOPTaHUYECKUX COSTUHECHUM.

JleMoHCTpauumn

OO6pa3ipl HEOPTAHUYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.
B3aumozencTBre pacTBopa CEpHOU
KUCIOTHI ¢ okcusioM Meau(Il).
Peakuus HenTpanmu3amuu.
BrITecHEHHE OTHOTO MeTaJlIa IPYyTruM

e [IporHosupoBaTh CBOKMCTBA
BEIL[ECTB Ha OCHOBE OOIIMX
XUMUYECKUX CBOMCTB U3yUECHHBIX
KJIACCOB/TPYIIIT BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

e (CocTaBasaTh MOJEKYJSPHBIE
YpaBHEHUS PEaKIIHii,
WJUTIOCTPUPYIOLIUX XUMUYECKUE
CBOMCTBA U CIOCOOBI OTyYEHUS
BEILECTB N3YYEHHBIX
KJIACCOB/TPYIIIL, @ TAKkKe
MOATBEPKIAAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEX1y HUMHU.

e [Ipou3BOAUTH BEIYUCIICHUS
M0 YPaBHEHUSIM XUMUYECKUX
peaKuuil.

e [Lranuposats u
OCYILECTBJISITh HA MTPAKTHKE
XUMHYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, JIeTIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CenoBarh npaBuiIamM
Oe3omacHoi paboThI B
nabopaTopuu Mpu
UCIIOJIb30BaHUN XUMHUUYECKOMN
MOCY/JIbI 1 000PYIOBAHHUS.
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U3 pacTBOpPA COJH.
JlabopaTopHble M MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi’

B3auMmoeiicTBre KUCIIOT ¢ METAJUIAMH.

[lony4yeHne HEPACTBOPUMBIX
OCHOBAHHU.

B3anmoenicTBue HEPACTBOPUMBIX
OCHOBAHUU C KUCIOTAMH.

Paznoxenue rugpokcuaa meau(Il) mpu
HarpeBaHUM.

lIpakmuueckas paboma:

No 6. Pemenue skciepuMeHTAIbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COEAUHEHUIN.

Boiuucnenun
— 110 YPAaBHEHUSIM XUMHUECKUX
peaxkuui

e lcnonb3oBaTh npu
BBITNIOJTHEHUH YYEOHBIX 3aJaHUN U
B IIPOLIECCE UCCIIEI0BATEIBCKON
JEATEIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOT'O COJIEPKAHMUS,
CIIPaBOYHBIE MATEPHUAIIBL,
pecypcsl MHTEpHETA.

e BricTpanBaTh pa3BEPHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha HH(MOPMALIHIO U3
yueOHUKa U CIPAaBOYHBIX
MaTepUaJIOB, TPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUU

Paspnea 3. Ilepuoanuecknii 3axoH u [lepuoanyeckasi cucreMa xummueckux djieMenToB /I. M. Menaeneesa.

CtpoeHue aToMOB. XUMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 v)

Tema 8. Ilepuoguveckuii
3axkoH U Ilepuoaunyeckas
CHCTEMA XHUMHUYECKUX
3JIEMEHTOB

/1. 1. MenaeseeBa.

[TepBbIe MOMBITKH KIacCcU(PUKAIIIT
XHMHUYECKHUX deMeHTOB. [loHsTue o
rpynmnax CXOAHBIX 3JIEMEHTOB
(IIe10YHbBIE U IIEJIOYHO3EMEIbHbIC
METaJlIbl, TaJIOr€HbI, UHEPTHBIC Ta3bl).

e PackpsIiBaTh CMBICH
MEPUOIUYECKOTO 3aKOHA.

e [loHuMarh CylmecTBOBaHHE
MEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKHUX AJIEMEHTOB
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Crpoenue aToma (7 4)

DJIeMEHTBI, KOTOpPBIE 00Pa3yloT
aMmdoTepHbIe OKCHUJIBI U THAPOKCHUJIBI.
[Tepuoanueckuii 3aK0H U
[Teproanyeckasi CHCTEMAa XUMUYECKUX
anemenToB /. 1. MeHpaeneena.
[lepuosl, rpyMNbl, MOATPYIIIHIL.
DU3NYECKUN CMBICT TOPSIKOBOTO
HOMeEpA JIEMEHTA, HOMEPOB MEPUOIA U
rpynmnsl. Ctpoenne atoMoB. CocTas
aTOMHBIX sziep. M30TOmbI. DIEKTPOHBL.
CtpoeHue 2IEeKTPOHHBIX 00010YeK
aTOMOB MEPBBIX 20 XUMUYECKUX
aneMeHTOB [lepruoanuueckoi CUCTEMBI
. 1. Menpaeneena.

XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 €0 MOJ0KEHHUIO B
[Tepunonnueckoit cucreme 1. 1.
MenpeneeBa. 3HaUeHHUE
[Teproanyeckoro 3akoHa u
[Teproan4eckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuku. . 1. Mennenee —
YYEHBIN, MIEAArOT U TPaXKIaHUH.

JlemoHcTpanuu
Koportkonepuoanas u
JUTHHHOTIEPUOTHAST (POPMBI

(M3MeHeHne paguycoB aTOMOB U
AIEKTPOOTPULIATEIIHFHOCTH) B X
COEIMHEHUM OT IMOJIOKEHHUS B
MEPUOIMNYECKON CUCTEME U
CTPOCHHUS aTOMa.

e YcCTaHaBIMBAaTh CBS3b
MEK]y TIOJIOKEHUEM DJIEMEHTA B
MEPUOIMYECKON CUCTEME U
CTPOCHHEM €ro aToMa (COCTaB M
3apsia siapa, ooIIIee Yuciio
AJIEKTPOHOB U PaCIpEICICHUE UX
10 DJICKTPOHHBIM CJIOSIM).

e [IporHo3upoBarh XapaxkTep
M3MEHEHHUS CBOMCTB JIEMEHTOB U
WX COCJIMHEHUH IO TPYIIaM 1
nepuoam Ilepuonnueckou
CHCTEMBI.

e XapakTepu3oBaTh
XUMHUYECKHUE FJIEMEHTHI TIEPBBIX
TPEX MEPUOJIOB, KAJIUS, KATbLIUA
10 MX IOJI0KEHUIO B
ITepnoauueckout cucreme
. 1. Menpeneena.

e (CrnenoBarh mpaBUIaM
Oe3omacHoi paboThI B
nabopaTopuu Mpu
HCTIOJIb30BaHUM XUMUYECKOM
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[TeproAMYECKON CUCTEMBI XMMUYECKUX
anemeHToB [l. 1. MeHnpaeneena.
O3HakoMJIeHHE ¢ 00pa3liaMu METaJlJIOB
1 HEMETAJJIOB.

JlaGopaTopHble ¥ NpaKTHYeCKHUe
padoThI

JlabopamopHhuwiii onvim:
B3aumopenicTBre ruIpOKCH/Ia IMHKA C
pacTBOpaMHM KUCJIOT U LIEJIOYEH

MOCY/Ibl U 000PYI0BAHUS.

e BricTpauBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha MH(POPMAITHIO U3
y4eOHHKA U CIPaBOYHBIX
MaTepHaioB, FPAMOTHO
WCIIOJIb30BaTh N3y4YECHHBIN
MOHSITUMHBIN anmapar Kypca
XUMUHU.

e lcnonp30BaTh IpU
BBITIOJIHEHUU YYE€OHBIX 3aIaHUM
TEKCThI yueOHHUKa, CIIPAaBOYHbBIC
matepuainsl (Ilepuoguueckyro
CUCTEMY XMMUYECKHUX AJIEMEHTOB
. 1. Menneneena, Tabauily
pPacTBOPUMOCTH KHUCJIIOT,
OCHOBAHUM U COJICH B BOJIC,
AJIEKTPOXUMHUYECKUN PsIT
HaIpPsHKEHUN METaIIOB).

e lcnonws3oBath npu
BBITIOJITHCHUH YI€OHBIX 3aJaHUI U
B MPOILIECCE UCCIIEA0BATEIbCKOU
JIEATEIIbHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPABOYHBIE MaTePUAJIbI,
pecypcbl HTEpHETA
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Tema 9. Xumunueckas
CBSI3b.
OKHuCINTENBbHO-
BOCCTAHOBHUTEJILHBIE
peakumnu

(8 4)

DNEeKTPOOTPUIATEILHOCTh AaTOMOB
XUMHUYECKUX IJIEMEHTOB.

XumMuueckas CBsA3b (MOHHAs,
KOBAJICHTHAS MOJISIPHASI U KOBAJICHTHAS
HenossipHas). CTeneHb OKUCIICHMUS.
OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC
peakiuu (OBP). [Iporiecchl okucneHus
Y BOCCTaHOBJIEHU. OKUCIUTENN U
BOCCTAHOBUTEH.

JleMoHCTpanumn
OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE
pEeakMu: TOPEHNE, PEAKIINH
Pa3IoKEHUS], COEUHEHNUS

e PackpsIBaTh CMBICI
M3y4aeMbIX TTOHSTHM.

e Omnpenensite BUA
XHMHUYECKOU CBSI3H B
COCIMHEHUHU.

e Omnpenensitb CTEINECHb
OKHUCJICHUS] XUMHYECKOTO
aJIeMeHTa 1o (hopMyJie ero
COECIMHEHUSL.

e  OmnpenensiTh JIEMEHT
(BeIecTBO) — OKHUCIHUTEIb U
AJIEMEHT (BEIECTBO) —
BOCCTAHOBUTEb.

e  OOBSICHATH CYIIHOCTh
MPOIIECCOB OKUCIICHUS U
BOCCTaHOBJICHHUSI.

e (CocTaBasTh ANEKTPOHHBIN
OaaHc ¢ yu€ToM yucia
OTJIAaHHBIX U IPUHATHIX
AIIEKTPOHOB.

e (CocTaBasTh ypaBHEHHE
OKHUCITUTEIHHO-
BOCCTAHOBHUTEIIBHON PEAKIIUU.

e lcnonws3oBath npu
BBITIOJTHCHUH YICOHBIX 3aTaHHH
TEKCThl yUeOHHUKa,
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®  CIIpaBOYHBIC MaTEpPHAJIBI
(IeproIMYECKYIO0 CUCTEMY
XAMHYECKHX IJICMCHTOB

J1. 1. Menneneesa, Tadbiuily
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHUM U COJICH B BOJIC,
AIEKTPOXUMUYECKUN PsIT
HaIpsHKEHUI METAJIIOB)
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9 KJIACC (2 u B Henemnto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsI)

IIpumepHbIE TEMBI,
PACKpBIBAIOIINAE TAHHBIN
paszei mporpaMmsl, U
KOJINYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYEHUE

OcHOBHOE coepKaHne

OcHOBHBIC BUIBI ACATEIBHOCTH
00yYaromMXCcst

DNeKTPOHHBIN
o0OpasoBaTenbHbII

pecypc

Paznen 1. [lepBonavyanbuble XumMudeckue NoHATHs (20 )

IloBTOpEeHue U yrirydJjienue
3HAHUU OCHOBHBIX
pa3zuenoB

Kypca 8 kiacca
(59)

[lepronnueckuil 3aK0OH.

HepI/IO,Z[I/ILICCKEUI CHUCTCMAa XUMHNYCCKHX

anemenToB [l. 1. MeHnpaeneena.

CrpoeHne aToMOB. 3aKOHOMEPHOCTH B

W3MEHEHUHU CBOMCTB XUMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJIbIUS U UX COSTMHCHUM B
COOTBETCTBHUH C II0JIOKCHUEM

DJICMCHTOB B HepI/IOI[I/I‘ICCKOfI CHUCTEMC

U CTPOCHUEM HX aTOMOB.
Knaccuduxkanus u HomMmeHKIaTypa
HEOPTaHUYECKUX BEILIECTB
(MexayHapoHas U TPUBUAIbHASA).
XHUMHUYECKHUE CBOMCTBA BEILIECTB,

OTHOCAIINXCA K Pa3/IMYHbIM KJIaCCaM

HCOPraHN4CCKHUX COGI[HHGHHﬁ, nx

IFCHCTHUYCCKAasA CBA3b HCOPIraHNMYCCKUX

BEILECTB.
Ctpoenue BeniecTna: BUIbI

e XapaKTepu30BaTh
XUMHUYECKHUE DJIEMEHTHI TIEPBBIX
TPEX MEPUOJIOB, KA U KaJIbIUS
10 MX MOJIOKECHUIO B
[lepnognueckoun cucreme
. 1. Menpaeneena.

e KraccuduuupoBaTs U
Ha3bIBaTh HEOPraHUYECKUE
BEIIECTBA U3YUYECHHBIX KJIACCOB.

e OmnuceiBaTh 00IIHE
XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB,
MOJTBEPKAATh CBOWCTBA
MIpUMEpPaMU MOJICKYJISIPHBIX

YPaBHEHUN XUMHYECKUX PEAKIUN.

e OmnpenensitTh BUI
XUMHUYECKOM CBSI3U U THII
KPUCTAJUIMYECKON PEIIETKN
BEIIIECTBA.
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XUMMYECKOM CBSA3HU U TUIIBI
KPpUCTATIIINICCKUX pelﬂéTOK.
3aBUCHUMOCTD CBOMCTB BCHICCTB OT UX
CTPOCHHUAI.

JleMoHCTpanumn

1. Moneny KpUCTAIIIMYECKUX PEIETOK
HEOPTaHUYECKUX BELIECTB.

2. KopotkonepuoaHas u
JUTMHHOTIEPUOAHAS] (POPMBI
[lepnonyeckoi CUCTEMbI XUMHYECKUX
sanemenToB [l. 1. Menaeneera

e [IporHosupoBaTh CBOKMCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX
CTPOCHHUS.

e BricTpanBaTh pa3BEPHYTHIE
MMICbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha HH(OpMAITHIO U3
y4eOHHKA U CIPaBOYHBIX
MAaTePUaIOB, IPAMOTHO
HCIIO0JIb30BaTh U3y4YEHHBIN
MOHSTUHHBIN amnrapar Kypca
XUMHH.

e lcnomnws3oBath npu
BBITIOJTHEHUN YYEOHBIX 3aJaHul 1
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHNUS,
CIIPaBOYHbBIE MAaTEPUAIIBI,
pecypcol MHTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XMMHYECKUX PeaKkIui
(4 9)

Knaccudukaiys XuMU4eCKUX peakiui
10 Pa3JINYHBIM NpHU3HAKaM (110 YHCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINH
BEILECTB, N0 TeIUIOBOMY 3 (exTy, 1o
M3MEHEHUIO CTENEeHEN OKUCICHUS
XUMHUYECKUX IJIEMEHTOB, 110
00paTUMOCTH, TI0 YYACTHIO
KaTaju3aropa). JK30- U

e PackpsIiBaTh CMBICH
M3y4aeMBbIX ITOHATUHN U
MIPUMEHSTh 3TU NOHATHS TIPH
ONMCAHWU CBOWMCTB BEILIECTB U UX
[IpEBPALICHUM.

e KraccuduuupoBaTh
XUMHYECKHE PEAKLIMU 110
Pa3JIMYHBIM [IPU3HAKAM.
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SHIAOTEPMUYECKHUE PEAKIINU,
TEPMOXUMUYECKUE YPABHEHHUS.
[ToHsITHE O CKOPOCTU XUMUYECKOU
peaKuuu.

[loHsATHE O TOMOTE€HHBIX U
reTeporeHHbIX peakuusx. [lonsarue 00
00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. [lonarue o
XUMUYECKOM paBHOBecHH. DaKkTOpHI,
BIIUSIIOIINE Ha CKOPOCTh XUMHUYECKOU
pPEaKLMK U MOJOKEHNE XUMUYECKOTO
PaBHOBECHSI.
OKHCINTENPHO-BOCCTAHOBUTEIIBHBIE
peakiuu (3JIEKTPOHHBIN OallaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHON
peaKIum).

JlemoHcTpanuu

1. 3aBHCUMOCTH CKOPOCTH XUMUYECKOU
peaKLMu OT pa3INYHbIX (PAKTOPOB.

2. BozneiicTBue katanu3aropa Ha
CKOPOCTh XMMUYECKOHN peaKInu.

3. I[Ipumepsl HEOOPATUMBIX U
00OpaTUMBIX peaKLU.

4. CmelieHne paBHOBECHS XUMHUUECKOM
pEeaKLyuy.

e VYcTraHaBIMBATH
3aBUCHUMOCTb CKOPOCTH
XUMHYECKOU pEaKIuU OT
pa3auyYHBIX (aKTOPOB.

e [Iporno3upoBath
BO3MO>KHOCTH IPOTEKAHUSA
XUMUYECKUX MPEBPAIICHUN B
Pa3JIMYHBIX YCIIOBHSIX.

e  OmnpenensiTe OKUCIUTEND U
BoccTaHoBUTENL B OBP.

e CocTaBasATh AIEKTPOHHBIN
OaJlaHC peakLuu.

e [Ipou3BOANTH BEIYUCIICHUS
10 XUMUYECKUM YPaBHEHUSIM.

e BricTpanBath pa3BEpHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HH(pOpPMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJIOB, IPAMOTHO
MCIIOJIb30BaTh N3yYEHHBIN
MOHATUMHBIN ammapar Kypca
XUMUHU.

e lcnonbs30BaTh npu
BBITIOJITHCHUH YY€OHBIX 3aJaHUH U
B MPOLIECCE UCCIEA0BATEIbCKOU
JEATEIbHOCTH HAYYHO-
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Buviuucnenua

— KOJIMYECTBa BEIIECTBA, 00bEMA U
MaccChl peareHTOB WJIU IIPOJIYKTOB 1O
YPaBHEHHSAM XUMHUUYECKUX PEaKIUN

MOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJICpP KAHMS,
CIIPaBOYHBIE MaTEpUAJIbI,
pecypchl MiHTepHeTa

Tema 2.
DJIeKTPOJTUTHYECKASA
AUCCOLHAIMSI.
XuMuueckue
peakunu B pacTBopax

(8 1)

Teopus dNEeKTPONTUTHIECKON
JUCCOLIMAIMU. DIEKTPOIUTHI U
HEIJICKTPOJIUTHI.

Katuonsl, annonsl. MexaHu3zm
JIMCCOIUAIINY BEIIECTB C Pa3IMUHBIMU
BHJAaMH XUMHUYECKOM cBs3U. CTeneHb
nuccoruany. CHIbHBIC U cl1a0bIe
AIEKTPOJIUTHI.

Peakniun noHHOTrO OOMEHa, YCIIOBUS UX
npoTekanus. IoHHbIE ypaBHECHUS
peaKIuu.

XHUMHYECKHUE CBONCTBA KUCIIOT,
OCHOBAHMH U COJICH B CBETE
MpeaCcTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOIUALIUH.
Cpena pactBopa. [lonsitue o
TUAPOJIN3E COJIEH.

KauecTBeHHbBIC peaKIuy Ha KATUOHBI U
AHHOHBI.

e PackpeiBaTh CMbICI
U3Yy4YaeMbIX MTOHATUH, a TAKXKE
CMBICII TEOPUH
AIEKTPOIUTUIECKON
JUCCOIUALUY.

o  OOBACHATH MPUUUHBI
AJIEKTPOIIPOBOIHOCTH BOJIHBIX
pacTBOPOB.

e CocraBisaTh ypaBHEHHS
JUCCOIMAIMU KUCTIOT, IIeJI0Yei 1
COJIEH, MOJIHBIE U COKPALIEHHBIE
MOHHBIE YPABHEHUSI XUMUYECKHUX
peakIuii HOHHOTO OOMEHa.

e [Lranuposats u
OCYLIECTBJISATh HA MPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI,
MIPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (CenoBarh npaBuiIamM
6e30macHoOi paboThHI B
nabopaTopuu Mpu
MCITOJIb30BAHUU XUMHYECKOU
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JdeMoHCcTpaMuA

DJIeKTpUUECcKasi IPOBOIUMOCTh
pPacTBOPOB BEIIECTB; ABMKEHNE HOHOB
B DJICKTPUUYECKOM IIOJIE.

OMbIThI, WIITIOCTPUPYIOIINE MPU3HAKI

NPOTEKaHUs peaKMii HOHHOTO OOMEHa.

OMNBITHI 110 ONIPEEITICHUIO CPEIBI B
pacTBopax coJyier (XJIopHuaa HaTpus,
KapOoHaTa HAaTpusl, XJIOpUJia LINHKA).

JlabopaTopHbIe U IPaKTHYECKHE
padoThI

Jlabopamopmuwiii onvim:

Peakiiun nonHoro oobmMeHa B pacTBopax
AMEeKTpoauTOB: cynbdara menu(ll) u
ménoyn, kapOoHaTa HATPUS U COJITHOU
KHUCIIOTBI, peaKilis HeUTpaan3anuu
MEXIy THAPOKCHIOM KaJIus U COJITHOM
KHUCJIOTOM.

IIpaxmuueckas paboma:
Ne 1. Pemenue skCcnepuMEHTAIBHBIX
3aJa4 10 TEME.

Boiuucnenua
— 110 YPaBHEHUSAM XUMHYECKHUX
peaKiuii

MOCY/Ibl U 000PYI0BAHUS.

e [Ipou3BOANTH BEIYUCICHUS
10 XUMHUYECKUM YPABHEHUSIM.

e BricTpanBaTh pa3BEPHYTHIE
MMICbMEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HH(POPMAITUIO U3
y4eOHHKA U CIPaBOYHBIX
MAaTePUaIOB, IPAMOTHO
HCIIO0JIb30BaTh U3y4YEHHBIN
MOHATUMHBIN armapar Kypca
XUMUHU.

e lcnomnws3oBath npu
BBITIOJTHEHUN YYEOHBIX 3aJaHul 1
B IPOLIECCE UCCIIEIOBATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHNUS,
CIIPaBOYHbBIE MAaTEPUAIIBI,
pecypcol MHTEpHETA
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Pasznen 2. HemeTrayuibl U ux coeqnnenus (24 )

Tema 3. O0masn
XapaKkTepucTHKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsl. I'anorensl
(49)

OO01mast XxapaKTepUCTHKA TaJIOT€HOB.
Oco0OEHHOCTH CTPOEHHUS aTOMOB ITHX
AJIEMEHTOB, XapaKTepPHbIC ISl HUX
cTerneHu okucieHust. CtpoeHue u
¢dusznyecKkre CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XUMUYECKHE
CBOICTBA Ha MPUMEPE XJIOpa
(B3aMMOJICMCTBHE C METAJNIAMHU,
HEeMeTaJlJIaMH, IIeJI0YaMu).
XnopoBogopoa. CossiHas KUCIIOTa,
XUMUYECKUE CBOMCTBA, MOJIyYEHUE,
npuMeHeHue. KauecTBeHHbIE peakiuu
Ha rajoreHU/1-UOHBI.

JlelicTBre XJI0pa U XJI0pOBOJOPOIA HA
Opra’u3M 4esoBeka. BaxuHenmme
XJIOPUJIBI M UX HAXOXEHUE B PUPOJIE.

JleMoHCcTpauumn
Buneomarepualisl: raloreHsl 1 UxX
COCTUHEHMS.

OO6pasupl XJIOPUIOB.

JlaGopaTopHble ¥ NpPaKTHYeCKHUe
padoThI

Jlabopamopnuwiii onvim:
PacnioznaBanue Xja0pua-uoHOB.

e OOBICHATH 00IIME
3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB HEMETAJIOB U UX
COEMHEHNH B IPEENIax MaJIbIX
MEPUOO0B U TJIABHBIX MOATPYIIII
[Tepronnyeckoil CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB C YYETOM
CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh
bu3nYecKue 1 XUMHUECKHE
CBOWCTBA MPOCTHIX BEIIECTB
raJIOr€HOB (Ha MIPUMEPE XJI0pa) U
CJIO’KHBIX BEIECTB
(xJopoBOAOpOA, XJIOPHIA
HaTpHs), CIIOCOOBI UX MOJTYYEHUS,
MPUMEHEHHUE U 3HAUYCHUE B
MIPUPOJIC U )KU3HU YEJIOBEKA.

e OmnpenensiTh raJIoreHU -
HOHBI B PaCTBOPE.

e [Lmanuposats u
OCYILECTBIISITh HA MTPAKTUKE
XUMHYECKUE IKCTICPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 10 pe3yJibTaTam
AKCTIIEPUMEHTA.

e (enoBarh NpaBuIaM
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IIpakmuueckas paboma:
Ne 2. TTonryueHue constHOM KUCIIOTHI,
M3y4YEHHUE €€ CBOMCTB.

Bovtuucnenusn

— 110 YPAaBHEHUSIM XUMHUYECKUX
peakIuid, eciiu OJNH U3 PEareHTOB JaH
B U30BITKE;

— 00BEMOB I'a30B MO YPABHEHUIO
peaKIMy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOUIEHU ra30B

0e3omacHol paboThHI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000PYI0BAHUS.

e BricTpanBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HH(POpMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHaloB, IPAMOTHO
UCITIOJIB30BaTh U3YYCHHBIN
MOHATUHHBIN armapar Kypca
XUMUHU.

e lcnonbp3oBaTh npu
BBITIOJIHEHUH Y4€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEIOBATEIBCKON
JIEATEIIBHOCTH

®  HAy4YHO-TIOIIYJSIPHYIO
JUTEPATYPY XUMUYECKOTO
COJIep KaHus, CIIPAaBOYHBIE
Marepuaisl, pecypcsl MHTEepHETa

Tema 4. O0mas
XapPaKTepUCTUKA
XHMHUYECKHUX 3JIEMEHTOB
VIA-rpynnsl.

Cepa u eé coenuHeHUst

(5 4)

OO01mast xapaKTepUCTHKA AJIEMEHTOB
VIA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB ATHUX DJIEMEHTOB, XapaKTEPHBIC
JIJISl HUX CTEMEHU OKUCIICHUSI.
Crtpoenue u puznueckue CBOMCTBRA
MPOCTBIX BEIIECTB — KUCIOpOa U
cephbl. AJJIOTPOITHBIE MOU(DUKALIUH

e OObscHATH O0ITHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB VIA-rpynisl
Y UX COCIMHEHUN C YUETOM
CTPOEHHS UX aTOMOB.

e XapakTepu3oBaTh
(hU3UYECKUE U XUMUYICCKHE
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KHUCIIOpOJia U cepbl. XUMUYECKUE
CBOMCTBA CEPBHI.

CepoBos10poJ1, CTpOEHUE, PU3UUECKUE
U XUMUYeCcKue cBorcTBa. OKCHUIBI
Cephl KaK MPEeJICTABUTEIN KUCIOTHBIX
okcu10B. CepHasi KUCIIOTa,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(oOmue Kak mpeacTaBuTENs Kiiacca
KHUCJIOT U crieniuuyeckue),
MIPUMEHEHHUE.

XHUMUYECKHUE PEAKIINAH, JIEKAITUE B
OCHOBE MMPOMBIIIIJICHHOTO CTI0c00a
MOJYYEHHUS CEPHOU KUCIIOTBHI.
AnmnapaTsl U MPOTEKAOLINE B HUX
MpolIecChl (Ha mpuMepe POr3BOICTBA
CEPHOU KUCIIOTHI).

Conu cepHOil KUCIIOThI, KAYECTBEHHAS
peakius Ha Cyab(daT-uoH.
Haxoxaenue cepol 1 €€ COeTMHEHUH B
npupojie. XUMUYECKOE 3arps3HCHHE
OKPYKaIOIIEN Cpelibl COCTUHEHUSAMU
cepbl (KUCIOTHBIC TOXKIH, 3arPsI3HCHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro
npeoTBPAICHUSI.

JleMoHcTpanuu

CBOMCTBa MPOCTOT0 BEIIECTBA
CepbI U €€ COCTMHECHUI
(cepoBOAOPOIAa, OKCUIOB CEPHI,
CEpPHOM KUCIIOTHI, CYIb(ATOR),
CHOCOOBI UX IPHUPOJE U KU3HU
YeJIOBEKA.

e Onpenensate HaIU4YME
CyJib(paT-uOHOB B PaCTBOPE.

e  OOBICHATH CYIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C TIEPEPabOTKOM
COCMHEHUH CEPHI.

e [Lmanuposats u
OCYILECTBJISITh HA MTPAKTUKE
XUMHUYECKHE IKCIICPUMEHTHI,

e [IpoBoauTh HAOIOICHMUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIEPUMEHTA.

e (Crnenosarb npaBuiIamM
0e3omacHoOi paboThI B
nabopaTopuu Mpu
WCIIOJB30BaHUN XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

e [Ipon3BOANUTH BEIYUCIICHUS
M0 XUMUYECKUM YPaBHEHUSM.

e lcnonws3oBath npu
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Komneknuu (BugeomMaTepuansl): cepa u
€€ coeUHEHUSI.

OOyrauBaHue caxapa noji 1eicTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

JlaGopaTopHble U NpaKTHYECKUE
padoThI

Jlabopamophwvie onvimul:
OoOnapy:xeHue cyiab(haT-noHOB.
B3aumopaeiicTBue pa3doaBieHHON
CEpPHOM KHUCIIOTHI C IUHKOM.

Buviuucnenua

— T10 YPaBHEHUSIM XUMHUYECKHUX
pEeaKLHnii;

— MAacCOBOM JI0JIM BBIXOa MPOIYKTA
peaxkuuu

BBITNIOJIHEHUH YY€OHBIX 3aJaHUN
TEKCThl y4eOHUKA, CIIPAaBOYHbIE
matepuainsl (Ilepunoanueckyro
CUCTEMY XMMHUYECKHUX JIEMEHTOB
J1. 1. Menneneesa, Tabuily
PacTBOPUMOCTH KHCIIOT,
OCHOBAHUM M COJICH B BOJE,
AIEKTPOXUMUYECKUN PsIT
HaIpsHKEHUN METAIIIOB).

e lcnonp30BaTh pu
BBITIOJTHEHUH YUYE€OHBIX 3aJJaHUi U
B IIPOLIECCE MCCIIE0BATENBCKOM
JEeATEIbHOCTH HAy4YHO-
NOMYJISIPHYIO JINTEPATYpy
XUMHUYECKOTO COJIEpKaHus,
CIIPABOYHBIE MaTepUAJIbI,
pecypcsl MHTEpHETA

Tema 5. O0mas
XapaKTepUCTUKA
XHMHUYECKHX 3JIeMEHTOB
VA-rpynnsi. A3ot, ¢pocop
U MX COeMHEHMSI

(7 1)

OO011ast XxapaKTepUCTHKA FJIEMEHTOB

V A-rpymniibl. OCOOEHHOCTH CTPOEHUS
aTOMOB ATHX 3JIEMEHTOB, XapaKTePHbIE
JUISl HUX CTEIIEHU OKHCIICHUS.

A30T, pacpocTpaHeHHE B IPUPOJIE,
duznyecKkue 1 XuMUYECKIE CBONCTBA.
Kpyrosoport a3ora B mpupoze.
AmMMuak, ero GpusnvecKue u
XUMHUYECKHE CBOMCTBA, OJIYYEHUE U
npumeHenue. Conu aMMOHUS, UX

e OOBsCHATH O0IIHE
3aKOHOMEPHOCTHU B U3MEHEHHUHU
CBOMCTB 3JIEMEHTOB V A-TpyIIIbl
U UX COEMHEHNHN C YYETOM
CTPOCHUS UX aTOMOB.

e XapakTepu3oBaTh
dbuznyecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEILIECTB a30Ta
u ocdopa u UX coeqMHESHUM
(amMMaka, cosieit aMMOHUS,
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bu3nYecKue 1 XMMUYECKHE CBOMCTBA,
pUMEHEHUE.

KauectBeHHas peakiusi Ha HOHbI
aMMOHUSI.

A3OTHAas KUCIOTa, €€ (Pu3nIecKue u
XUMHYECKHE CBOMCTBA (00IIHe Kak
MIPEICTAaBUTEINS KJIacca KUCIIOT
cnenuduyeckue). Mcnosb3zoBanue
HUTPATOB U COJIEH aMMOHHSI B
KayeCTBE MHUHEPATbHBIX YI0OpEHUH.
XHUMUYECKOE 3arpsA3HEHNE
OKpY>Karolllel Cpeibl COeTNHEHUSIMU
a30Ta (KUCJIOTHBIE TOK/IH,
3arpsi3HEHUE BO3/1yXa, OYBBI U
BOJIOEMOB).

docop, annoTponHbie MOAUPUKALUN
docdopa, pusnyeckre 1 XUMUISCKUE
CBONCTBA.

Oxcun dochopa(V) u dhochopHas
KHUCTI0Ta, GUBNYECKUE U XUMUIECKHIE
CBOICTBa, onyueHue. KauecTBennas
peakuus Ha pocdaT-uOHBI.
Hcnonb3oBanue (pochaToB B KauecTBe
MUHEPATBHBIX YI0OPECHU.
3arpsi3HeHUE NPUPOIHBIX BOJJOEMOB
dbocdaramu.

JlemoHcTpanuu

a30THOM KUCJIOThI, HUTPATOB,
okcuza ¢pochopa(V) u
dbochopHoit KUCIOTHI, pocharos),
CIOCOOBI UX TOJIYYEHHS,
NPUMEHEHUE U 3HAaYCHHE B
IPUPOJIC U JKU3HH YEIIOBEKA.

e OmnpenensiTb HOHBI
aMMOHUS U (ocaT-uOHbI B
pacTBope.

e  OOBICHATH CYLIHOCTh
HKOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C HAX0XKJIEHUEM
coelMHeHui a3ota u ¢ocdopa B
OKpYXarouen cpee.

e [Lmanuposats u
OCYIIIECTBISTH HAa MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAOJIOIEHUS, 1€TaTh
BBIBOJIBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA.

e (Crnenosarb NpaBuiIaM
0e3omacHoi paboThI B
nabopaTopuu Mpu
MCTIOJIb30BaHUU XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.

e [Ipou3BOAUTH BHIUNCICHHUS
M0 XUMUYECKUM YPaBHEHUSIM.
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Komnexmuu: dochop u ux
coeanHeHus. Bzanmonencreue
KOHLIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEBIO.

JlabopaTopHble U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimol:

1. BzaumoneincTBue coneri aMMOHUS C
LIETI0YBIO.

2. O3HaKoOMJIEHHE C 00pa3uaMu
a30THBIX U (HOCHOPHBIX YI0OpEHUH.
lIpakmuueckas paboma:

Ne 3. TTonnyuenue amMmmuaka, U3y4eHue
€ro CBOKWCTB.

Botuucnenua
— 110 YPAaBHEHUSIM XUMHUECKUX
peaxkuui

e lcnonb3oBarh npu
BBITNIOJIHEHUH YY€OHBIX 3aJaHUN
TEKCThI y4eOHUKa, CIIPABOYHbBIC
MaTtepuabl (IEPUOIUIECKYIO
CUCTEMY XUMUYECKUX JIEMEHTOB
. U. MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KHCJIIOT,
OCHOBAHHUM U COJICH B BOJIC,
AIIEKTPOXUMUYECKUH P
HaNpsDKEHUN METAJUIOB).

e lcnonb3oBarh pu
BBITIOJTHEHUH YUYE€OHBIX 3aJjaHUM U
B [IPOLIECCE MCCIIEOBATENBCKOMN
JeSITEIIbHOCTH HAy4HO-
NOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COJIEpKAHUS,
CTIPaBOYHbBIE MaTepPUAIIHI,
pecypcsl MHTEpHETA

Tema 6. O0masn
XapaKkTepucTuKa
XHMHUYECKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa u KpeMHUH U UX
COeIMHEHUS

(8 1)

Yraepon, annoTpoOIHbIE
Mou(DUKALIUY, PACTIPOCTPAHEHHUE B
npupojie, puznueckue 1 XUMUIECKUe
CBOMCTBA.

Ancop6uus. KpyroBopor yrieposa B
MIPUPO/IE.

Oxcunpl yriepoaa, ux GU3n4ecKue u
XMMHUYECKHE CBOMCTBA, UX JICUCTBUEC HA

o OOBsICHATH O0LTME
3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 251eMeHTOB [V A-rpymiib
Y UX COCIMHEHUN C YYETOM
CTPOCHMS UX aTOMOB.

. XapakTepu30oBaTh
bu3nUecKue 1 XUMHYECKHUE
CBOWCTBA MPOCTHIX BEIECTB
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YKUBBIEC OPTaHU3MBbI, OJyYEHUE U
pUMEHEHUE. JKOJIOTUYECKUE
po0JIeMBbI, CBSI3aHHBIE C OKCUIOM
yraepoaa(I'V); runoresa riio6aasHOTO
NOTEIUICHUSI KIIMMaTa; HapHUKOBBIN

s dexrT.

VYroapHas KHCIIOTa U €€ COJH, UX
(du3nYecKre 1 XUMUYECKHE CBOWCTBA,
MOJIyYeHHUE U IPUMEHEHHE.
KauecTBeHHas peakiusi Ha KapOOHAT-
VOHBI.

Hcnonp3oBanue kapOOHATOB B OBITY,
MEULMHE, IPOMBIIICHHOCTH,
CEJIbCKOM XO3SIMCTBE.
[TepBoHayasbHbIE MOHATHS 00
OpraHUYECKUX BEIIECTBaX Kak O
COEIMHEHMSIX yIiIepoa: 0COOEHHOCTH
cocrtaBa u ctpoeHus. [lonarue o
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX:
XKupax, Oenkax, yriaeBojax.
MarepranbHO€ €IUHCTBO
OpraHUYECKUX U HEOPraHUYECKHUX
COEJIMHEHUMH.

Kpemnuii, ero ¢pusnveckue u
XUMHUYECKHE CBOMCTBA, OJIYYEHHUE U
IIPUMEHEHUE B AIIEKTPOHHUKE.
CoenuHeHust KpEMHUS B IPUPOJIE.

yriaepojaa U KpEMHHUS U HX
COeIUHCHMI (OKCHIOB yIJIepo/a,
YrOJIBHOM KUCJIOTBI, KAPOOHATOB,
OKCHJIa KpEMHHUS, KPEMHHUEBOI
KHMCJIOTBI, CHIIMKATOB), CIIOCOOBI
WX MOJIYICHHUS, IPUMCHECHUE U
3HAYCHHUE B MPUPOJIC U KU3HU
YeIIoBeKa.

° Omnpenensate kapOoOHAT- U
CUJIMKAT-UOHBI B paCTBOPE.
° OOBSCHSTH CYIIIHOCTD

HKOJIOTMUYECKUX MPOOIIeM,
CBSA3aHHBIX C HAXOXICHUEM
YIJIEKHUCIIOTO Ta3a B OKPYKaKOLIEH
cpene.

o NnmoctpupoBats
B3aMMOCBSI3b HEOPTAHUYECKUX
COEIMHEHUH YIIIEpOJIa U
OpraHUYECKUX BEIIECTB.

° IImanupoBats u
OCYUIECTBJISTH Ha MPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
BBIBOJIBI 110 pe3yJIbTaTaM
HKCIIEPUMEHTA.

o CrnenoBath npaBuiam
6e3omacHo paboThHI B
nabopaTopuu Mpu
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OO6mue mpeacTaBiIeHUs] 00 OKCHUJIE
kpemHusA(IV) u kxpeMHHEBOH KHCIIOTE.
Cunukarsl, UX UCIIOJIb30BAHUE B OBITY,
MEJUIMHE, TPOMBIIIIIEHHOCTH.
Baxxnenmme CTpOUTENbHBIE
MaTepHaJbl: KepaMuKa, CTEKIIO,
IIEMEHT, OCTOH, KEJIC300€TOH.
[TpoGnembl Oe30macHOro
WCITOJIb30BAHUS CTPOUTEITBHBIX
MaTepHaJIOB B IOBCETHEBHOMN KU3HHU.

JlemoHcTpanuu

Monenu KpucTalInuyecKuX peméTok
anmMasa, rpaduTa, MOJIEKYJIbI
dbynnepena.

AncopOnus pacTBOPEHHBIX BEIIECTB
aKTUBHPOBAaHHBIM yriéM. [IpoTuBoras.
BuneomaTtepuaibl: cunukaTHas
TIPOMBITIICHHOCTb.

Mogenu MOIeKyTT OpraHUuYEeCKUX
BEIIIECTB.

JlabopaTopHbie U MIpaKTHYECKHE
padoThI

JlabopamopHnuwiii onvim:
KauectBenHas peakiusi Ha KapOOHAT-
WOH.

HCIIOJIb30BaHUN XUMHUYECKOMN
MOCY/Ibl U 000pYAOBaHUS.

° Hcnons3oBaTh npu
BBITIOJTHEHUU YUEOHBIX 3aaHuMN
TEKCTHI y4eOHUKA, CIIPABOYHBIC
matepuainsl (Ileppoguueckyro
CUCTEMY XMMHUUYECKHUX DJIEMEHTOB
1. 1. Menneneea, Tabauily
PacTBOPUMOCTH KHUCJIOT,
OCHOBaHUM M COJIEeH B BOJE,
AJIEKTPOXUMHUUYECKUN PsIT
HaIpsHKCHUH METaJIoB).

° Hcnons3oBaTh npu
BBITIOJTHEHUH YYEOHBIX 3aaHU U
B MPOILIECCE UCCIIEA0BATEIbCKON
JIEeATEIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIepIKAHUSI,
CIIpaBOYHBIC MaTEpPHUAIIbI,
pecypcol MHTEpHETA
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IIpakmuueckue pabomeoi:

Ne 4. TTonmyueHue yriaekuciaoro rasa.
KauectBenHas peakiusi Ha KapOOHAT-
WOH.

Ne 5. Pemenue skcnepuMeHTAIBHBIX
3aaa4 no temMe «Hemerauiby.
Buvtuucnenusn

— 110 YPAaBHEHUSIM XUMHUECKUX
peaKIuid, eciiu OJNH U3 PEarcHTOB JaH
B BUJIE BOAHOT'O paCTBOPA C U3BECTHOMN
MacCOBOH J0JICH

Pazjen 3. Merajuibl u ux coequrenus (20 )

Tema 7. O01mue cBoOMcCTBA

METaJIJIOB
(49)

OO01mast xapaKTepUCTHUKa XUMUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBaHUU
UX nonoxenus B Ileproanueckon
CUCTEME XUMHUYECKUX DJIIEMEHTOB

. . MenaeneeBa u CTpPOCHUSI aTOMOB.
Crpoenue MeTauioB. Metaiuinueckas
CBSA3b U METAJUINYECKAs
KpUCTaJIIIMYeCKasl peuIeTKa.
DJIEKTPOXUMHUYECKHAN AT HAPSHKEHUI
MeTaJI0B. PU3HUECKUE U XUMHYECKUE
CBOWCTBA METAJIJIOB.

OO1ue crnocoObl MOTy4YEeHHUS
METAJIJIOB.

[ToHsiTHE O KOPPO3UU METAIIOB U
OCHOBHBIE CITIOCOOBI 3aIUTHI OT

o PackpeiBaTh cMbICI
M3Yy4aeMbIX ITOHATHN U
MIPUMEHSTh ATH TTOHSATUSI TIPU
OMKMCAHUHU CBOMCTB BEIIECTB U UX
IIPEBPAILECHUN.

o OOBsICHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB RJIEMEHTOB-METAJIIIOB U
UX COCIMHEHUU C YUYETOM
CTPOEHUS UX aTOMOB.

. XapakTepu30oBaTh
CTpPOCHHE METAJIJIOB, OOIIHE
bu3nUecKue 1 XUMHYECKHUE
CBOWCTBA METAJIJIOB.

o XapakTepusoBaTh 001IMe
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Koppo3uu. CruiaBsl (CTajib, YyTYH,
JTIOPATIOMUHUM, OpOH3a), UX
MpUMEHEHUE B OBITY U
MPOMBIIIIEHHOCTH.

JleMoHCTpanun

O3HakomIIeHHE ¢ 00pa3aMu METaJLIOB
U CILJIABOB, UX (PU3UUECCKUMHU
CBOMCTBAMU.

Mogenu KpuCTaINIMYECKUX PEIIETOK
METAaJIJIOB.

Buneomarepuansl: Kopposus
METAJIJIOB.

JlaGopaTopHble ¥ NpaKTHYeCKUe
padoThI

JlabopamopHvie onvimol:
O3HakomIIeHHE ¢ 00pa3IiamMu CIUIaBOB
METaJJIOB.

3aBUCUMOCThH CKOPOCTH PEeaKLuu
METaJIJIa ¢ KUCJIOTOM OT MPUPOIBI
MeTaia.

Buvituucnenusn

— 110 YPAaBHEHUSIM XUMHUECKUX
peaKitii, ecliu OJIUH U3 peareHTOB
COJIEP>KUT IPUMECH

CTIOCOOBI OTYYESHUS METAILIOB.
o CnenoBaTh npaBuiamMm
0e3omacHoi paboThI B
nabopaTopuu Mpu
UCIIOJIb30BaHUU XUMUYECKOM
MOCY/Ibl U 000pPYAOBAHUS.

L HpOI/ISBOI[I/ITB BBIYMCIICHUA
10 XUMHYCCKHNM YPAaBHCHHAM.
L Hcnonb3oBath IIpu

BBITIOJIHEHUU YYE€OHBIX 3aIaHUM
TEKCThI yueOHHKA, CIPAaBOYHbBIC
matepuainsl (Ilepuoguueckyro
CUCTEMY XMMHUUYECKHUX IJIEMEHTOB
. 1. Menneneea, Tabauiy
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHUM U COJICH B BOJIC,
BJICKTPOXUMHUYECKUH PAJT
HaIpPSHKEHUN METAJIOB).

o Hcnons3oBath npu
BBITIOJIHEHUH YYE€OHBIX 3aJaHUI U
B MPOIECCE UCCIIEI0BATEIIHCKON
JeATeIIbHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJICpKaHMS,
CIIpaBOYHBIC MaTEpPHUAIIbI,
pecypcbl HTEpHETA

Tema 8. BaxkHeiiiue

[I{enounbie meTamibl. [1omoxxeHue B

) OO0BsACHATH 001IHE
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MEeTAJJIbI M UX COeTUHEHUSI
(16 9)

[Teproan4ecKkoi cucTeMe XuMHYECKUX
sanemenToB Jl. 1. Menaeneena,
cTpoeHue atomoB. Haxoxienue B
MIPUPOJIE.

du3nyecKrue 1 XMMHUUECKHE CBOMCTBA
(Ha mpuMepe HaTpHUSL U KaJIus).
OKcHUbI ¥ TUJPOKCUJIBI HATPUS U
kanus. [[pumMeHeHne menoyHbpIx
METAJUIOB M UX COCIUHECHUM.
[[lenoyno3emenbHbIE METALJIbI MAarHUM
Y KQJIbIIUM, CTPOCHUE aTOMOB.
[Tonoxenue B [lepuonnueckon
CHUCTEME XMMUYECKHUX DJICMECHTOB

. 1. Menpaeneena.

Haxoxnenue B npupoae. usznueckue
1 XMMHUYECKHE CBOMCTBA. BaxkHelmume
COCTMHEHUS KaIbIns (OKCHI,
TUIPOKCHUJ, coin). JKECTKOCTh BOBI U
criocoObl €€ ycTpaHeHusl. AJTIOMUHUIA.
[Tonoxenue B [lepnoanueckoit
CHUCTEME XMMUUYCCKHUX DJICMECHTOB

. . MenneneeBa, CTpOEHUE aTOMa.
Haxoxnenue B mpupoae. Pusnueckue
U XMMUYeCKue cBorcTBa. AMpoTepHbIe
CBOMCTBA OKCHJIa U THUIPOKCHA.
Kenezo. Ilonoxenue B
[Teprnoanuueckor CHCTEME XUMHUYECKUX

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB RJIEMEHTOB-METAJIJIOB B
rpynmnax u ux COeIMHeHUH ¢
y4E€TOM CTPOCHHUS KX aTOMOB.

o XapaxkTepu3oBaThb
(bU3UYEeCKUEe U XUMHUCCKHE
CBOIMCTBA MPOCTHIX BEIIECTB
METaJIOB U UX COCMHEHUN
(OKCHI0B, TUAPOKCHUIIOB, COJICH),
CIIOCOOBI UX TIOJTYYEHHS,
MIPUMEHEHUE U 3HAUYCHHE B
MIPUPOJIE U )KU3HU YEJIOBEKA.

o Pacnio3HaBaTh ¢ TOMOIIBIO
Ka4ueCTBEHHBIX PEaKIMi HOHBI
METAJIJIOB (MarHus, aJtOMUHUS,
[IUHKA, Keje3a, MEJIN).

o [ImanupoBats u
OCYILECTBJISITh HA MTPAKTHKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA.

o CrnenoBath npaBuiamM
0e3omacHoi paboThI B
nabopaTopuu Mpu
WCIIOJIb30BaHUN XUMUYECKOM
MOCY/Ibl U 000PYAOBaHUS.
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sanemenToB [l. 1. Menaeneena,
cTpoeHue atoma. Haxoxenue B

IMpUupoac. DOU3NYECKUE U XUMUYECCKHUE

cBoiicTBa. OKCHIbI, TUIPOKCUIBI U
cosn xene3a(ll) u xeneza(Ill).

JleMoHCTpanumn

B3aumopericTBue HaTpus ¢ BOAOM.
OkpamuBaHue MIaMEHH HOHAMHU
Hatpus U Kanus. OKpalinBaHue
IUIAMEHH HOHAMM KaJIbIIHS.
BzaumMopeiicTBue OKcHu1a Kaablius C
BOJIOW. Buseomarepuanbl: ropeHue
JKeJie3a B KHUCJIOPOJIE U XJIOPE.

JlaGopaTopHblie M NpaKTHYeCKHUe
padoThI

JlabopamopHvie onvimol:
O3HakomileHHE ¢ 00pa3lamMu
AJIFOMUHUS U €T0 CIUIaBOB.
AmdoTepHbIe CBONCTBA THIPOKCUIA

amomMuuus. KauecTBeHHBIE pC€aKunn Ha

MOHBI JKeJe3a.

Ilpaxmuueckue pabomoi:

Ne 6. JK€cTKOCTh BOJIBI M METOJIBI €€
YCTpaHEHHSI.

No 7. Pemienue s3kcriepuMeHTalbHbIX

o [Ipon3BOAUTE BEIUNACICHUS
10 XUMHWYECKUM YPaBHEHHUSM.
o BricTpanBaTh pa3BEpHYTHIE

MUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOi Ha MH(OPMAITHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUalioB, FPaMOTHO
MCIIOJIb30BaTh N3yYEHHbIN
MOHSTUHHBIN amnmapar Kypca
XUMUHU.

o Hcnonb3oBaTh mpu
BBITIOJTHEHUH YYEOHBIX 3aaHui 1
B IPOLIECCE UCCIIEI0BATEIBCKON
JeATEIbHOCTH HAyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepIKAHUSI,
CIIPaBOYHBIE MaTEPHUAIIbI,
pecypcol MHTEpHETA
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3aJ1a4 o TeMe «MeTaib.
Botuucnenusn

— 110 YPaBHCHUSIM XUMHUECKUX
peaKIuii, eclii OJMH U3 PEarcHTOB JaH
B M30BITKE WU COJICPIKUT MMPUMECH;
— MAaCCOBOM JIOJIM BBIXOJA MPOAYKTA
peakiuu

Pasznen 4. Xumus u okpy:kamomas cpeaa (3 u)

Tema 9. BemiecTtBa n
MaTepu-
AJIbI B JKH3HHU Y€JI0BEKa

(3 )

HoBble MaTepranbl U TEXHOJOTUH.
BemectBa n Marepuainsl B
IIOBCEHEBHOM )KM3HU YEJIOBEKA.
XUMHUSA U 3I0POBBE.

be3onacHoe nUCIoNb30BaHUE BEILECTB U
XUMHUYECKUX pPeaKlUil B OBITY.
[IpupoaHbIE HCTOYHUKU
yII€BOAOPOAOB (YTOib, MPUPOIHBIN
ra3, He()Tb), IPOTYKThI UX
nepepaboTKH, UX POJIb B OBITY U
POMBIIIIEHHOCTH.

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE
OKpYXarolen cpeasl (IpeleabHo
JOMYCTUMAasi KOHIIEHTPALKsl BEIIECTB
— IOK).

Posp xumuu B pemeHnn
HKOJIOTHYECKUX TPOOIIeM

o XapaxkTepu3oBaTh pOJb
XUMUU B Pa3INYHbBIX cepax
JEATEIbHOCTH JIFOJIEH, OCHOBHBIE
BEILIECTBA U MATEPUAJIBI,
MIPUMEHSIEMBIE B KU3HU
COBPEMEHHOTO YEJIOBEKA.

o OOBSICHATD yCIOBUS
0e30MacHOro UCIOIb30BAHUS
BEIIIECTB U XUMUYECKUX PeaKIuit
B OBITY.

o AHaNIU3upoBaTh U
KPUTHYECKU OLIEHUBATh
UHOOPMAITUIO O BIUSHUU
MPOMBIIIUIEHHOCTH, CEJIbCKOTO
XO035IMUCTBA, TPAHCTIOPTA U JIp. HA
COCTOSIHUE OKPY>KaIOIIEeH CpeIbl.
. YMeTh 0OKa3bIBaTh MEPBYIO
MOMONIb TPU XUMUYECKHUX
05KOrax M OTPABJICHUSIX.
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o [IpuHuMaTh yyactue B
00CyXIeHUH MpodIemM
XUMHYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO
npoOsemMe U mpesiaraTh
BO3MOYKHBIC MYTH €€ PEIICHU.
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[Ipu pazpaboTke paboued mTporpaMmbl B TEMATHUYECKOM IUIAHUPOBAHUU
YUTEHBI BO3MOKHOCTH UCIIOJIb30BaHUs AIEKTPOHHBIX (11 dpoBbIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOMIUXCS Y4EOHO-METOANUYECKUMU MaTepraIaMu
(MyJIbTUMEIUNHBIE MPOTPaMMBbl, JJIEKTPOHHBIE YYEOHHUKM U  3aJaYHHKH,
AJIEKTPOHHBIE OUONIMOTEKH, BUPTyaJIbHbIE JIa0OPATOPUH, WUIPOBBIE MPOrPAMMBI,
KOJUICKITMU IHUQPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HCHOIB3YEMBIMU IS
OOy4YeHHS ¥ BOCIIHTAHUS PA3TMYHBIX TPYIII MOJIH30BATEIICH, TPEICTABICHHBIMHU B
AIEKTPOHHOM (IH(PPOBOM) BUIEC U PEATU3YIOMIMMH TUIAKTHUESCKHE BO3MOKHOCTH
HKT, conepkanne KOTOPbIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUHU.
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