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IHosicuuTeaLHAA 3aMMUCKA

O0mas xapakTepucTuKa Y4e0HOr0 npeamMera « XuMushH)

Bxnang ydeOHoro mpenmera «XuMus» B JOCTHKEHUE II€Je OCHOBHOTO
oOmero oOpa3zoBaHusi 00YCIOBJIEH BO MHOTOM 3HAUYEHHEM XUMHUYECKON HAyKH B
MO3HAHUM 3aKOHOB MPUPOJBI, B Pa3BUTHH MPOU3BOAUTEIBHBIX CHII OOIIECTBA U
CO3JaHUHU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK PAaCIpPOCTPaHMUIIA CBOE
BJIMSIHME HA BCE 00JIACTH YEJIOBEUECKOr0 CYIIECTBOBAHUS, 33/1ajja HOBOE BHJICHHE
MHUpa, CTajda HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOW KYJIBTYPBI, HEOOXOIUMBIM
YCIIOBUEM U3HHU OOIIECTBA: 3HAHUE XUMUU CIIY>KUT OCHOBOU AJ11 (DOPMHUPOBAHUS
MHUPOBO33PEHUS YEJIOBEKA, €ro MPEeICTaBICHUN O MaTepUaJbHOM €IMHCTBE MHUPA;
BaXHYIO  pojib  urparoT  (opMHpyeMble  XHMHUEH  NPEACTaBICHUA O
B3aMMOIIPEBPALICHUSIX DSHEPrMM M 00 DSBOJIOLNUU BELIECTB B  MPUPOJIE;
COBpEMEHHAasi XMMHUs HallpaBJIeHa Ha pellleHue T00aIbHbIX MPOOIeM YCTONUNBOIO
Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBOI 1 9KOJIOTrMUECKON
0e301acHOCTH, IPOOJIEM 3PaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTarollero 3HAYEHUS] XUMUU B JKU3HU OOLIeCTBa
CYLIECTBEHHO TOBBICWJIACH POJIb XUMHUYECKOro oOpa3zoBanus. B miane
COLIMAJIM3AIMM OHO SIBJISIETCS OJHUM M3 YCIOBHA (DOPMUPOBAHUS HHTEIJIEKTA
JMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY  YEJIOBEKY XHMMHUYECKHME 3HAHUS HEOOXOOUMBI IS
pUOOpeTEHUs OOIIEKYJIbTYPHOIO YPOBHS, MO3BOJISIFOLIETO YBEPEHHO TPYJUTHCS B
COLIMYME M OTBETCTBEHHO Y4YacCTBOBAaTh B MHOIOOOPAa3HOM *W3HM OOIIECTBA, IS
OCO3HAHMS BAXKHOCTU PA3yMHOI'O OTHOIIECHHSI K CBOEMY 3J0POBBIO U 310POBBIO
JIpYTUX, K OKpYy)Kalollled NpUpPOJHOW cpere, A IPaMOTHOIO MOBEIEHUS IpH
UCIIOJIb30BaHUU PA3IMYHBIX MAaTEPUAJIOB U XMMHUECKHUX BELIECTB B MOBCEIHEBHON
KHU3HU.

Xumuueckoe 00pa3oBaHME B OCHOBHOW IIIKOJIE SIBJISIETCS Oa30BBIM T10
OTHOILIIEHUIO K CHCTeME OOIlero XuMmMuueckoro ooOpaszoBanus. Ilostomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pEaM3yeT MPUCYIIHE O0IIEMY XUMUUYECKOMY
00pa30BaHUIO KIIIOYEBbIE IIEHHOCTH, KOTOPbIE OTPaXarT TOCYJapCTBEHHBIE,
OOIIECTBEHHbIE U MHANBUIYAIbHBIE MOTPEOHOCTH. DTUM ONpPENENsieTCs CYIIHOCTh
oO1el crparerui 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOMINXCS CPEACTBAMU
y4eOHOTro mpeaMeTa « XUMHUSD.

N3yuenue npeamera: 1) cnocoOCTByeT peanw3aluyd BO3MOXKHOCTEH IS



caMOpa3BUTUS U (HOPMUPOBAHMS KYJIBTYphl JUYHOCTH, €€ OOIIell U PyHKIMOHAIBHOU
IrPaMOTHOCTH; 2) BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS W TBOPUYECKHUX
CIOCOOHOCTEH MOJPOCTKOB, HAaBBIKOB HUX CaMOCTOSATEIBHON Y4eOHOH AesITeNbHOCTH,
OKCMIEPUMEHTAIbHBIX U  HCCIIEOBATENLCKUX  YMEHHM, HEOOXOJUMBIX Kak B
MOBCEIHEBHOMN XU3HU, TaK U B MPO(ECCHOHATBHOW AESITENBbHOCTH; 3) 3HAKOMHUT CO
CHelM(PUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO B3TJsSAa Ha
€IMHCTBO NPUPOABI M YEIIOBEKa, SIBISIETCA OTBETCTBEHHBIM STaloM B (POPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH IOAPOCTKOB; 4) cnocoOCTByeT (HOPMUPOBAHHIO
LIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IIPUPOJE, K YEIIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa3zoBaHre 00ydaronuxcs.

Ha3pannble HampaBiieHuss B  OOyYE€HHMHM XUMHHM  OOECIEUHBAIOTCS
cnenuUKol coaepKaHUS IpPEaMeTa, KOTOpPbIA SIBISETCS  IEIarorn4ecku
aJanTHPOBAHHBIM OTPAXKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINPEACIIEHHOM dTaIre eé
pa3BUTHA.

Kypc XumMum  OCHOBHOM  WIKOJIBl OPHEHTUPOBAH HA  OCBOEHUE
OOy4arolMMHUCSI OCHOB HEOPraHMYECKOM XHMHUHM W HEKOTOPBIX MOHATUH U
CBEACHUN 00 OT/IEIbHBIX 00BEKTaX OPraHUYECKON XUMUHU.

CtpykTypa conepkaHus IpenMera copMUpPOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona K ero usydeHuro. CopeprkaHue CKIIAJBIBAETCS U3 CUCTEMBI MOHSATHU O
XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUNA O XUMUYECKON PEAKLIUM.
O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHIIMITY MOCIEI0BATEIBLHOTO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETHYECKUX IPEJACTABICHUM Pa3HOrO YpPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
[Tepuonnueckoro 3akona [[. M. MenpaeneeBa kKak OCHOBHOIO 3aKOHa XHWMUHU,
YYEHHS] O CTPOCHMHM aToMa U XUMHUYECKOM CBSI3HU, MPEACTaBIECHUN 00
AIEKTPOJIMTUYECKON JUCCOLMALMY BEUIECTB B pacTBOpPAX. TeopeTHdecKne 3HaHUs
paccMaTpUBAIOTCS HAa OCHOBE DJMIMPUYECKM IIOJYYEHHBIX M  OCMBICICHHBIX
(bakToB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO YPOBHS K APYTrOMY, BBIIIOJIHSSA
GyHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH
IIPAKTUYECKOIO IPUMEHEHUS U MTOJTYyYECHUS U3Y4aeMbIX BEILECTB.

Takass opranuzanusi coiepXaHUs Kypca CHOCOOCTBYET MpEICTABICHUIO
XAMHUYECKON COCTAaBIJISIFOIIEH HAYYHOW KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOM
npuponbl. Tem caMbIM oOecnedynBaeTcs BO3MOXKHOCTh (POPMHUpPOBAHUS Yy
OoOy4JaromMxcss LEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHMI0O M METoJlaM
MO3HAHUS B HayKe. BakHO Takke 3aMETUTh, YTO OCBOEHHUE COJIEp’KaHMs Kypca
MIPOUCXOJNUT C MPUBJICYECHUEM 3HAHUM U3 paHEE U3YUYEHHBIX KYPCOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 knacce» u «dusuka. 7 Kiacey.

Hesan uzyyeHus y4eOHOro npeamera « XuMHs»
K HanpaBneHuio mNEpBOCTENEHHOM 3HAYUMOCTH TIPU  peasu3aliu
oOpa3zoBarenbHbIX (YHKIMH mnpeamera «XUMHS»  TPAJAUIMOHHO  OTHOCST
dbopMHpoBaHUE 3HAHWW OCHOB XMMHMYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO



€CTECTBO3HAHHUSA, MPAKTUYECKOW JEeSATEIbHOCTH 4YEeJIOBeKa W KaK OJHOTO U3
KOMITOHEHTOB MUPOBOW KYJIBTYphl. 3ajjadya MpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMBbl XUMHUYECKUX 3HAHUA — BAXKHEWIINUX (PAKTOB, TOHSITHH, 3aKOHOB H
TEOPETUYECKUX TMOJOKEHHUM, JOCTYNHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, fA3blKa HAayKH, 3HAHUM O HAay4YHBIX METOJAX HW3Y4YEHHUs BELIECTB M
XUMHUYECKUX PEaKLUi, a TAKXKe B (POPMHUPOBAHUU U PA3BUTHUU YMEHUH U CIIOCOOOB
JESITEIbHOCTH, CBSI3aHHBIX C TUIAHHPOBAHHMEM, HAONIOIEHUEM U TPOBEICHHEM
XUMHUYECKOTO SKCIIEPUMEHTa, COOIOCHHEM MpaBui 0e30MacHOro OOpalieHHs C
BEILECTBAMH B IIOBCEIHEBHOW KU3HH.

Hapsigy ¢ »TuM 1enu u3ydeHus MpeaMeTa B IporpamMme YTOYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX MPUOPHUTETOB B CHCTEME OCHOBHOI'O OOULIETrO
oOpazoBanusa. Ceromnss B 00pa3oBaHMM O0CO00 3HAYMMOW  MPU3HAETCA
HaIllpaBJI€HHOCTh OOy4Y€HHWs Ha pa3BUTHE M  CAMOPA3BUTHE  JIMYHOCTH,
(dbopmupoBaHue €€ UHTEIJIEKTa U 001Ieil KylabTyphl. OOydeHUE YMEHUIO YUUThCS U
NpoJoKaTh CBOE 0Opa3oBaHUE CAMOCTOSTENIBHO CTAaHOBUTCS OJIHOM U3
BOKHEUIIUX (PYHKIUH y4EOHBIX PEAMETOB.

B cBi3m ¢ 3TUM npH H3yYEHUH IMpeAMETa B OCHOBHOM IIKOJIE
JOMUHUPYIOIIEE 3HaYeHHE MPUOOPENU TaKUE 11T, KakK:

dbopMHUpOBaHUE UWHTEIUICKTYadbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEUICHHH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

HaIpaBJIEHHOCTh OOYyYEHHUs HAa CUCTEMaTHYEeCKOE MPHUOOILIEHNE yUalluXcs K
CaMOCTOATENbHON MO3HABATENbHON JEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(bopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0OecrieueHue yCJIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YyYarOoIUMUCS
OMbITa PA3HOOOPA3HON NEITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIONINX YHUBEPCAJIbHOE 3HAYCHUE IS
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

dbopmupoBaHUe YMEHHI OOBACHSTH W OIEHWBATH SIBIICHUS OKPYXKAIOIIErOo
MHUpa Ha OCHOBAHWUY 3HAHWUU U OTBITA, IOJYYCHHBIX TIPU U3yUYEHUN XUMUHY;

dopMupoBaHue |y OOy4aroumMxcs TyMaHUCTHUYECKUX  OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJOTHYECKU
[eJIecCO00pa3HOro TMOBEACHHUA B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJSAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEW IPUPOLHOU CPELBI;

pa3BUTHE MOTHBALUMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEGHHUS OOIEYETIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npo¢uis U HampaBiICHHOCTH JajbHEHIIero
oOy4eHus.

[IpuHnmn, ToaXoabpl ©W  0coOble  oOpa3oBaTelIbHBIE  MOTPEOHOCTH
obyuatomuxcs ¢ HOJIA mo mpeametry «XuMus» Te K€, 4TO U HPU H3yUYEHUU
1076370978



Mecto y4yeOHOro npeamera «XuMus»» B y4eOHOM ILUIaHe
B coorBerctBHH ¢ PI'OC OOO «Xumus» sBIIETCS 00sS3aTEIbLHBIM
peMeTOM Ha ypOBHE OCHOBHOro oOmiero oOpaszoBaHus. JlaHHas mporpamma
npeaycMaTpuBaeT M3ydeHHE XUMHHM Ha 0a30BOM ypoBHE B 00bEME 1Mo 2 4 B
mexenro B 8, 9 u 10 kiaccax.

Conep:xanne y4eOHOT0 npeaMera « XuMHsD)

8 KUIIACC

IlepBoHayaJbHbIEe XUMUYECKUE TOHATHS

[Ipenmer xumun. Ponb XUMUK B KU3HM 4YeEJIOBEKAa. [ejla W BEHIECTBA.
du3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BewiectB. lloHsiTne o
METOJaX MMO3HaHUS B XUMHH. XUMHS B CUCTEME HayK. UHCTbIE BELIECTBA U CMECH.
Crioco0Obl pa3aesieHus: CMECEH.

ATOMBI U MOJIEKYJIBI. XHUMHYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas (opmyrna. BaJeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
3akoH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHoOcuTEIbHAss aTOMHas Macca.
OTHOcUTEeNbHAsT MOJICKYJIsIpHasi Macca. MaccoBast 10J11 XUMHYECKOTO JIEMEHTa B
COCIMHEHUHU.

du3znuecKue U XUMUUYECKHUE SIBJICHUS. XUMUUYECKasl peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEHIECTB. XHUMHUYEeCKHe ypaBHeHUs. Kiaccuduxanms
XUMUYECKUX PEAKINil (COeMHEHUS, PA3JI0OKEHUS, 3aMEIIICHUs, OOMEHA).

XUMHUYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TIOCYAOM, C
npaBuiamMu paboThl B JIaOOpaTopuu W mpuéMamu oOparieHus: ¢ J1abopaToOpHBIM
o0opy/ioBaHMEM; H3yYeHHE U OmHucaHue (U3NYSCKUX CBOMCTB 0O0OpasIoB
HEOPTaHWYECKUX BEIIECTB; HabOMo/eHne (HU3NvecKux (TJIaBJICHUE BOCKA, TAsHHE
JbJa, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIUS BOJbl) 1 XUMHUYECKHUX
(ropenue cBeud, NpPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE MeJa C
KHCJIOTO) SIBJICHUM, HAOIIOJIEHNE U ONTMCAHKE MTPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasjioKeHHe caxapa, B3aUMOJICUCTBHUE CEPHOW KHUCJIOTHI C XJIOPHUJIOM
Oapusi, paznoxenue ruapokcuna meau(ll) mpu HarpeBaHuuW, B3aUMOJICHCTBHE
xkenesa ¢ pactBopoMm coiu Menu(ll)); nzyuenue crnocoboB pazaeneHust cMmecen (c
MTOMOIIIBIO MarHura, bunpTpoBaHue, BBIITApUBAHUE, TUCTUIUISTINS,
xpomatorpadusi), MPOBEICHHE OYUCTKH IMOBAapEHHOM COJM; HAOIIOJCHUE U
OMMCaHUE Pe3yIbTaTOB MPOBEACHUS ONbITA, WILUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MaccChbl; CO3/IaHHE MOJIeNIeld MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHelue npeacTraBuTeId HEOPraHM4eCKUX BelecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 3eMeHT U mpocToe
BemecTBO. HaxoxaeHnue kuciopoaa B mNpupojae, (Ppu3nueckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucnopona. CrocoOsbl
MOJIyYeHHUs] KHUCIIoOpoja B JabopaTopud U MNPOMBINIIEHHOCTH. KpyroBopoT
KHCIIopoaa B mpupoae. O30H — autoTporHast MOAU(PUKAIHAS KUCIOPOIa.

TennoBoit 3p(PexT XuMUUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHMS,
DK30- U DHAOTEPMHUUYECKUE PEaKIMU. TOINIMBO: yrojb U METaH. 3arps3HEHUE



BO3]lyXa, yCUJIEHHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT W mpocrtoe BemiecTBO. Haxoxkaenue Boaopona B
npupoae, GU3MYECKHWe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

KomuuectBo BemiectBa. Monbs. MomsipHass macca. 3akoH ABorajpo.
MosipHbIii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YPaBHEHHUSM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBoputens. PacTBOphI.
HacebllieHHble 1 HEHACHIIIEHHBIE PACTBOPBL. Pacmeopumocms ewecms 6 8ode.l
MaccoBast 10J11 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B Npuposie U B KU3HH 4YesioBeka. KpyroBopot BoAbl B MPUPOJIE.
3arpsi3HeHHre NPUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuHenuit. Oxcuanl. Knaccudukarus
OKCUJIOB:  cojeoOpa3yronue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEpHbIE) U
HecoseoOpasyronue. Homenkiatypa okcuaoB (MeXIyHapoHasi U TpUBUAILHASA).
DU3NYECKNE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHne okCuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHkiaTypa OCHOBaHMM (MEXAyHapoJHas U TPUBHUAIIbHASA).
Pu3nyecKkrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loyueHrne 0OCHOBaHMUI.

Kucnorsr. Knaccuduxanus KHCJIOT. Homenknatypa KHCJIOT
(MexyHapoHasi U TpuBHaIbHAs ). OU3HUECKUE U XUMUYECKHE CBOWCTBA KUCJIOT.
Psn aktuBHOCTH MetaiuioB H. H. bekerona. [lonydyenne Kucor.

Comun. Homenknatrypa coneil  (MeXIyHapoAHass W TPUBHAJIbHAA).
du3nyYeCcKre U XUMUYECKUE CBOMCTBa coliell. [lonyuenue conen.

['eneTnueckas CBSI3b MEK]y KJ1aCCaMH HEOPTraHUYECKUX COCIMHEHUM.

XUMUYECKUI HSKCIEPUMEHT: KauyeCTBEHHOE OIpEIEICHUE COAEep KaHUs
KHCIIOpOJia B BO3MyXe; IMOJy4YeHUE, COOUMpaHUe, PAaCIO3HABAaHUE U M3YUCHHE
CBOMCTB KHCJIOpOJa; HaOJIOJICHUE B3aWMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM H
yCJIOBUSI BO3HUKHOBEHHSI M TPEKpalleHusi ropeHus (mokapa); 03HAKOMJICHUE C
oOpa3liaMd OKCHJIOB M OIIMCAaHME WX CBOWMCTB; TIOJy4eHHE, COOHMpaHHe,
pacrio3HaBaHME€ W U3YYEHHUE CBOWCTB BOJAOpoAa (TOPEHHUE); B3aUMOJICHCTBUE
Bojoposa ¢ okcuaoMm menau(Il) (Bo3MOXHO HCIIOIB30BaHUE BHUACOMATEPHUAIIOB);
HaOo/IeHre oOpasloB  BEIIECTB  KOJWYECTBOM |  MOJb; HCCIIEIOBaHUE
OCOOCHHOCTEM  pacTBOpPEHHUs  BEIIECTB C  Pa3IMYHOA  PAaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOW JI0JIEW PacTBOPEHHOIO
BCILIECTBA; B3aMMOJICMCTBUE BOALI C MeETAUIaMH (HaTpUEM U  KaJIbIIHEM)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB); OMpPEACICHUE PACTBOPOB KUCIOT
U TIEJI0YEH ¢ MOMOIIbI0 MHINKATOPOB; HCCIIEeOBaHNE 00pa3IloB HEOPTaHUUECKHIX
BEIIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOICHUE M3MEHEHHS OKPACKH WHIUKATOPOB B
pacTBOpax KHUCJIOT M IeJiouel; u3ydeHue B3aumojierctBus okcuaa meau(Il) c
pPacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C METAUIAMH, PEAKIUKA HEUTPAIU3ALNY;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METAJLJIa APYTUM U3
pacTBOpa COJM; PEIICHUE KCHEPUMEHTAIBHBIX 3a]a4d no TeMe «BaxkHeunmue

1 KprI/IBOM 0003HaYEH y‘{e6HLIﬁ Marepual, KOTOpLIﬁ n3y4acTCs, HO HEC BBIHOCUTCA Ha IMPOMEKYTOUYHYIO U UTOTOBYIO
aTTeCTalurIO.



KJIACChl HEOPTAHUYECKUX COEIUHEHUI.

IHepuoanueckuii 3aKOH U Iepuoanueckasi cucreMa
xumuuyeckux 3jaemenToB JI. WN. MenaeneeBa. CrpoeHne aToOMOB.
XumMudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIu

[lepBble MOMBITKK KiIacCU(pUKAIIMM XUMHUYECKUX 3JIeMEHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3ytoT aM(OTEpPHBIE OKCHIbI
U TUAPOKCHUJBI.

[lepuognueckuil 3akoH. [lepuoguyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
H. W. Mengeneea. Koporkonepuoanas #  ATUHHONEpPHOAHAS  (HOPMBI
[Tepunonnueckoit cucteMbl xumudeckux 3nemeHToB . M. Menaeneesa. [lepuonasl
u rpynnbl. PU3NYECKHA CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB NEPHONA U
TPYNIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W30Tombl.  DIEKTPOHBI.
CtpoeHHe AJIEKTPOHHBIX O00JI0YEK AaTOMOB MEpBbIX 20 XMMHYECKHX 3JIEMEHTOB
[lepnommueckon cucremnl J[. M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3IIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIAM U NEpUoaaM. 3HAYEHUE
[Teproanueckoro 3akoHa U [leprnoinuecKor CUCTEMbl XUMUYECKUX AJIEMEHTOB JIJIA
pa3BUTHUS HayKu U npakTuku. /. 1. MenaeneeB — yuy€Hblii U rpakIaHUH.

Xumuueckas cBa3b. KoBaneHTHass (MOJSIpHAsT YW HETMOJSpPHAs) CBSI3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus.  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIE  PEAKLIHH.
[Iponiecchbl OKMCIEHN U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI DSKCIEPUMEHT: HM3y4YeHHE OO0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aWMOJCHCTBUE THAPOKCHAA LMHKA C pPAacTBOpaMU KHCIOT U
LIEJ0YEH; TMPOBENCHUE OMNBITOB, WIUIIOCTPUPYIOIINUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakuil (rOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHNUS ).

MexknpeaMeTHbIe CBA3U

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MpPU W3YYCHUUM XHMHUU B 8 KJlacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOUIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TMOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHbIN (akT, TUIOTE3a, TEOPHS,
3aKOH, AaHaJM3, CHHTE3, Kilaccu(uKamus, IEepUOIUIHOCTh, HAOIOJICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTb, MOJICKYJA, AJIEKTPUYECKUN 3apsjl, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3NYECKHE BETUUUHBI, €IUHUITBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/bI, COonHIIE.

buonorus: dorocunres, npixanue, ornocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE NCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.
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BemecTBo M XMMHu4YecKasi peakius

[lepuoguueckuil 3akoH. [lepuognyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
. N. MenneneeBa. CTpoeHrHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KA, KAJIBLIHA U UX COCTUHEHUN
B COOTBETCTBMM C IIOJIOKEHHEM JJIEMEHTOB B Ilepmommyeckoin cucreme u
CTPOCHHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOW CBS3U. THUIBI KPUCTAIUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccuduxanus 151 HOMEHKJIATypa HEOPTaHUYECKHUX BEILIECTB
(MeXIyHapoHas U TpUBHUaAJIbHAs). XUMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIINXCS
K DPa3iIW4yHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUN, TEHETUYECKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanumsa XuUMHUYECKUX peakluuid MO pa3judyHbIM Tpu3HakaMm (10
YHCIy U COCTaBy yYacTBYIOIIMX B PEaKLUHU BEIIECTB, 110 TEIJIOBOMY 3 (DEKTY, 10
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U SHJOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsiTue o ckopoctu xumuueckol peakuuu. [loHarne o0 oOpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusiX. [IoHsITHEe 0 rOMOTreHHBIX U TreTepOreHHBIX
peakuusx. [lowamue o xumuueckom pagHnogecuu. Dakmopwvl, eaUAIOWUE HA
CKOpPOCMb XUMUYECKOU peakyuu U NOJ0ICEHUE XUMULECKO20 PABHOBECUI.

OKHUCIANTENbHO-BOCCTAHOBUTEbHBIE  pPEaKUUH, 3JEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHON peaKkuuu. CocraBnenue YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMH C  HCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OaaHca.

Teopus AJIEKTPOJIUTUYECKON JIUCCOLAALIHH. DJIEKTPOTUTHI 51
HEDJIeKTpoauThl. KaruoHsl, aHWOHBL. MexaHu3M [IHCCOLMALMU  BELIECTB C
pa3IMYHBIMM BUAAMH XMUMH4YECKOW cBsi3H. CreneHp aucconuauuu. CHIIbHBIE U
ci1a0bIe 3JIEKTPOJIUTHI.

Peakuun wmoHHOTO OOMEHa. VYCJIOBUSI TMPOTEKaHUS PEAKIUA HOHHOTO
oOMeHa, MOJIHbIE U COKpalIEHHbIE HOHHBIE YpaBHEHUS peakinil. CBOMCTBA KUCIOT,
OCHOBaHMM M COJI€l B CBeT€ MPEACTaBICHUNA 00  DIEKTPOTUTUUYECKOU
nucconuainu. KauecTBeHHbIe peakiii Ha UOHBL. [lonsamue o 2udpoause coJeli.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTAJUINYECKUX
peIéTOK HEOPraHMYEeCKHX BEIIECTB — METAUIOB W HEMETauIoB (rpadura u
anMmasa), CJIOXHBIX BENIECTB (XJIOpUIA HATpHUA);, HCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOM peaklMh OT BO3JACHCTBUS pPa3IMYHBIX (DAKTOPOB;
MCCIIEIOBAHNE AJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpOLECcca JUCCOLNALINN
KHCJIOT, IIeJo4ed M cojed (BO3MOXHO MCIOJb30BAHUE BUIAECOMATEPUAIIOB);
IIPOBEJECHUE OIBITOB, WJUTKOCTPUPYIOIMX IPU3HAKA IPOTEKAHUS PEAKIUHA HOHHOIO
oOMeHa (0Opa3oBaHME OCajKa, BBIICIICHHWE ra3a, oOpa30BaHWE BOJIbI); OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI



(ropeHue, peakiMi pasyioKeHHs, COCTMHEHHU); PACIIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TOMOUIBI0O KAYECTBEHHBIX pEAaKIUH Ha HOHBI;  PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmetanibl 1 MX coelMHEHUSA

OO6miast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOCHHUSI aTOMOB,
XapakTepHble cTenieHn okucieHus. CTpoeHue U (pu3nuecKkue CBONCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XHMMHWYECKHE CBOWCTBA Ha MpUMEpPEe  XJIopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMeTalllaMH, WIeso4amu). XJIOPOBOAOPO/I.
ConsiHast KHMCIIOTa, XMMUYECKHE CBOMCTBA, MOJIy4eHHE, NMpUMeHeHue. [leficTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BakHelmume XJIOpUAbl U HX
HAXOXKJEHUE B IPUPOJIE.

Oobmas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OcOO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHMUS.

CrpoeHue 1 pu3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHsle MOAU(UKAIIMM KUCIOPOAA U cepbl. XMMHUUYECKHE CBOMCTBA CEPBI.
CepoBogopoJi, cTpoeHue, (pu3nueckue 1 XuMHYecKre cBoiicTBa. OKCHIBI CEphl KaK
IOPEJICTaBUTENN KHUCIOTHBIX OKcuIoB. CepHas Kuciora, (QU3NYECKUe WU
XUMHUYECKUEe CBoicTBa (0oOlIMe Kak TMpEeACTAaBUTENsl Kjacca KHUCJIOT |
cnenupuyeckre). XMMUYECKHE PEaKIMM, JeKallhue B OCHOBE MPOMBIIUIEHHOIO
crnocoba mnosydeHust cepHoil Kuciotbl. llpumenenue. Coi cepHOM KHUCIOTHI,
KaueCTBEHHAs peakuus Ha cyib(par-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B
npupoge. XUMHUECKOE 3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIUMHEHHUSIMU CEphbI
(KUCIIOTHBIE JTOXKIW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLICHUS.

OO6mast xapakTepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTENIEHU OKUCIICHMUS.

A3O0T, pacrpocTpaHeHHue B MpUpPOJE, PU3NUECKUE U XUMUYECKUE CBONCTBA.
Kpyrosoport a3ora B npuposie. AMMHaK, ero ¢pu3nyeckue 1 XMMUYECKUe CBOMCTBa,
nosyuyeHue W npumeHeHue. Conum aMMOHHS, UX (U3NYECKUE U XUMHUYECKHE
CBOMCTBa, npuMeHeHue. KadecTBeHHass peakuusi Ha HOHbI aMMOHHMS. A30THas
KHCJIOTa, €€ ToJlydyeHue, (puznueckue W XUMHUUYECKHE CBOMCTBa (0O0IMEe Kak
MpeACTaBUTENS Kiacca KUCIOT U crneuuduueckue). Mcnonb3oBaHue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yI0OpeHH. XMMHUYECKOEe 3arpsi3HEHHE
OKpYXarolel cpelbl COCAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAW, 3arpsi3HEHHE
BO3]1yXa, TOYBBI U BOAOEMOB).

®docdop, amwmoTponHeie Moaudukaiuu  pocdopa, uzMUeckue U
xumudeckue cpoiictBa. Oxcun gocdopa(V) u dbochopnas kuciora, hpusndeckue u
XUMHUYECKHE CBOMCTBaA, noiydeHue. lcmomp3oBanue ¢ochaTtoB B KadecTBe
MUHEPATbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHMUS.

VYrnepon, amioTponHble MOAM(UKALMK, PACIpPOCTPaHEHHWE B TMPHUPO/IE,
buzndeckue W XUMHYECKHE CBoOWcTBa. AgmcopOnus. Kpyrosopor yriepoaa B
npupoze. OKCUIbl yriieponaa, ux pu3nyeckrue U XMMUYeCKue CBOMCTBA, JEHCTBUE



Ha JKMBBIE OPraHU3MBbI, MOJYYEHUE U NPUMEHEHHE. DKOJIOTMYECKHE MpoOIeMbl,
CBs3aHHBIE C okcuaoM yriaepoaa(IV); rumore3a r1100aNbHOIO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA d(DQeKkT. YTompHas KUCIoTa U €€ conu, nx (pu3udeckue u
XMMHUYECKUE CBOICTBA, MOJydYeHUE U NpumeHeHue. KauecTBeHHas peakius Ha
kapOoHatnoHbl.  Mcnosnb3oBanue  kKapOoOHaTOB B OBITY,  MEAMIIMHE,
MPOMBIILJICHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBoHauanbHble MOHSATHS 00  OpPraHMYECKMX  BEIIECTBaX  Kak
O COCIMHEHMSIX yriepoja (MeTaH, 3TaH, ATWJIEH, aleTUJIeH, STaHOJ, TIUIEPHH,
yKCyCHasi Kuciota). Mx cocmas u xumuyeckoe cmpoenue. Ilonsatue o
OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: JKHMpaX, Oelkax, yrieBojax — M UX POJU B
KU3HHU 4YeloBeKka. MamepuanbHoe eOUHCMBO OpP2AHUYEeCKUX U HeOpeaHUYecKux
coeouHeHull.

KpemHuuii, ero ¢usnueckne W XHMHYECKHE CBOWCTBA, IIOJYYEHHE U
npuMenenue. CoeauHeHUs KpemHUsi B mpupoje. OOimiue mnpeAcTaBieHUs 00
okcusie kpeMHusi(IV) u kpemHueBoil kuciote. CUIMKATBI, UX HMCIOJIb30BAHHUE B
ObITYy, MEIMLIMHE, TPOMBIIUIEHHOCTH. BaowcHetiuiue cmpoumenbHvle MAmepuabl:
Kepamuka, cmekio, yemenm, OemoH, dxicenezodemon. I[Ipobremvr 6e3onacrozo
UCNONIL308AHUSL CHPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKHUI SKCIIEPUMEHT: U3yUeHHE 00pa3lloB HEOPTAaHUYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEACHUE KAaUE€CTBEHHBIX PEAKIUN HA XJIOPUAUOHBI
U HaOJIOJIEeHUE MPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpaKaroue (GU3NIeCKue u
XUMUYECKHME CBOMCTBA TAJIOTEHOB M UX COCIWHEHUN (BO3MOKHO HCIIOIH30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpa3laMu XJOpHUJIOB (TajJoTeHHUIOB);
O3HAKOMJIEHWE C oOpa3uaMu cepbl M €€  COeAMHEHUSIMU  (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB); HAOIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa
MOJ, JECWCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHUCIIOTHI; W3YYEHUE XHUMHUYECKUX
CBOMCTB pa30aBJIE€HHON CEPHOI KUCIIOTHI, MPOBEAECHNE KAYECTBEHHOM PEeakluu Ha
cyab(dar-uoH W HaOMIOIEHHE TMpU3HaKa e€ TMPOTEKaHUsA; O3HAKOMIJICHHE C
bu3nueckuMu CBOMCTBaMHM a3oTa, (ocdopa u uX coequHeHUM (BO3MOXKHO
WCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3liaMu a30THBIX H  (POCHOPHBIX
ynoOpeHuil; moiydeHue, coOupaHue, pacrlo3HaBaHWE W M3YUYCHHE CBOWCTB
aMMUaKa; IpoBe/ICHNe Ka4eCTBEHHBIX PEakiidi Ha MOH aMMOHUS U (ochaTtroH u
M3yYEHHE TMPU3HAKOB WX TMPOTEKaHUs, B3aMMOJCHCTBUE KOHIICHTPHUPOBAHHOM
a30THOM KHCIIOTBI € MeIbl0 (BO3MOKHO HCIIOJIB30BAaHUE BUJIEOMATEPHUAIIOB);
U3YYCHUE MOJIeNIeH KPUCTALTMYECKUX PemETOK anmasza, rpadura, QyiepeHa;
O3HAKOMJIEHUE C  TMPOIECCOM  aacopOUMU  PACTBOPEHHBIX BEIIIECTB
aKTUBUPOBAHHBIM YTJEM W YCTPOMCTBOM MPOTUBOrasa; MOJydYeHHE, cOOMpaHue,
pacno3HaBaHME€ M  M3yYE€HHE CBOWCTB  YIVIGKMCIIOIO Trasa; MpOBEICHUE
KaueCTBEHHBIX PEAKIMA Ha KapOOHAT- W CUJIMKAT- MOHBI U U3YYCHHUE MPU3HAKOB
UX TMPOTEKAHUs; O3HAKOMIJIEHHWE C MPOAYKIMEH CUIMKATHOW MPOMBIIUIEHHOCTH;
pelieHre 3KCIEepUMEHTANbHBIX 3a/ady Mo Teme «BakHeilline HeMeTamibl U UX
COEJIMHEHUSD.
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TEMATHYECKOE IINTAHUPOBAHUE

(2 1 B Hemeno, Bcero 68 4, u3 HuX 3 4 — pe3epBHOE BPEeMsl)

Tembl,
packpbIBalouUe
JAHHBIA pa3aea

NMPorpamMmbi,
H KOJIMYECTBO YaCoB,
OTBOAUMOE HA X
u3ydeHue

OcHoBHOE coaepkanue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

Paznen 1. [lepBoHayanbHble XuMuueckue nousitus (20 u)

Tema 1. Xummus
BasKHaA 00J1acTh
ecTeCTBO3HAHUSA "
NMPaKTH4YeCKOM
esATeJIbHOCTH

YeJIOBEKA
(59)

I[Ipeqmer xumuu. Pons xumuum B
SKU3HU 4YeloBeKa. XUMHUSA B CHUCTEME

HayK.
MeTo1bl T0O3HAHMS B XUMUH.

Tena wm BemecTtBa. Pu3ndeckne
CBOMCTBA BEIIIECTB. ArperatHoe
COCTOSIHUE BEIIECTB. Yuctoie
BCIIIECTBA U CMECH.

CrocoObl  paslieneHusT  CMecei.
q)I/ISI/ILIGCKI/IC nu XUMHUYCCKHUEC
sBieHUs. [lpusHakm wm  ycioBus

IMPOTCKAHUSA XUMHUYCCKUX peaKHHﬁ.
3HAKOMCTBO € NpaBUIAMU
0e30MmacHOCTH U npuéMamMu paboThI
B XUMHUYECKOH 1a00paTOpHH.

JleMoHcTpanuu

1. JlaboparopHoe
o0opyIoBaHUE.

2. Paznuanbie BUJIBI

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUH.

PackpsIBaTh poib XMMHUM B IIPUPOJE U KU3HM YEJIOBEKA, €€ CBI3b C APYTUMU
HayKaMHu.

Pa3nnyarh yMCTHIE BEIIECTBA U CMECH; OJTHOPOAHBIE U HEOIHOPOAHBIE CMECH.
Pazmmuats (1)H31/I‘~IGCKI/I€ U XUMHNYECKHUEC SABJICHUA.

Omnpenenars Npu3HaKi XUMUYECKUX PEAKLUI U YCIIOBUS X IPOTEKaHUS.
CrnenoBathk MpaBujiaM IOJIb30BaHHUsI XMMHUYECKOM MOCYJOH U J1abOpaTOpHBIM
000pyI0BaHKEM, a TaKXKe MpPaBHIIaM OOpaIlEHUsS ¢ XUMHUYECKUMHU BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKLIMSAMHU IO BHIMOJTHEHHUIO IPAKTHUECKUX PadoT.
HJIaHI/IPOBaTB U TIIPOBOAUTH XUMHYECKHI OKCIICPUMCHT TII0 HU3Y4YCHHIO U
ONMMCAHHUIO (PU3MUYECKUX CBOMCTB BELIECTB, CHOCOOOB pa3leleHusl cMecel

BEILIECTB.
Vcrnonb30BaTh MOpU  BBIMOJIHEHUM Y4eOHBIX 3aJaHuii M B Ipoliecce
M CCIIEI0BaTEIbCKON JESITeNbHOCTH HayYHO-TIOMYJISIPHYIO JTUTEpaTypy

XUMHUYECKOTO COJIep KaHus, CIIPABOYHBIE MaTepualsl, pecypcel IHTepHeTa.
BeicTpanBaTh pa3BEPHYTbIE NHCBMEHHBIE W YCTHBIE OTBETBI C OIIOPOM Ha
MHGOPMALIKIO U3 YUeOHHMKA U CIIPABOYHBIX MAaTepHAJIOB, IPAMOTHO HCIIOJIb30BaTh
V3yYEHHBIN OHATUIHBIN annapar Kypca XUMHH.
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XUMHYECKON MOCYbI.
3. O0pas1bl BEIIECTB.
4. CrocoObl pa3zielicHusl cMece

(unsTpoBanme, BBINIApUBaHHE,
TUCTUIUISIIMS, XpoMaTorpadus).
JlabopaTopHbIe U

NMpaKTHYecKue padoTsl
VlabopamopHvle onvimul.

Onucanne  (U3UYECKUX  CBOWCTB
BelecTs. PasneneHne cmecu ¢
MOMOIIbI0 Maruura. [lpakmuueckue
pabomui:

Ne 1. IlpaBuma paboTel B
nmabopaTopun u PUEMBI
oOpamieHuss ¢ J1abopaTOpHBIM
000pyTI0BAaHUEM.

No 2. Paznmenenue cmeceil (Ha
npuMepe OYHUCTKH
MOBApEHHOM COJIN)

Tema 2. BemecrBa

U XUMHUYICCKHUEC pealclmn
(15 )

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE

DIEMEHTHI.  3HakH  (CHMBOIIBI)
XUMHYECKHUX JJIEMEHTOB. [IpocThie
131 CIIOXKHBIE BEIIECTBA.

ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas ¢opmyia. BaneHTHOCTH
aTOMOB ~ XHMHMYECKHX  3JIEMEHTOB,
3aKoH IOCTOSIHCTBA COCTaB4
BemecTs. OTHOCUTENbHAs aTOMHas
Macca. OTtHOCuTENBHAS
MOJIEKYJIIpHass ~Macca.  MaccoBas
JI0JIs1 XMMUYECKOTO DJIEMEHTA B

COEJTMHEHUH. dusnyeckue "

[IpMeHTh eCTeCTBEHHO-HAay4HbIe METO/bI TO3HAHUS (B TOM 4YHCIIe HAa0JI0IeHuE,
MOJICIUPOBAaHUE, OSKCIIEPUMEHT) M OCHOBHBIE OINEpallMd  MBICIUTENbHON
NEeSTeNIbHOCTH  (CpaBHEHHME, KiaccuuKkamus) s M3y4eHUs BElIeCTB U
XUMHYECKHX PEAKLIHM.

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATUN U 3aKOHOB M MPUMEHSATH 3TH HMOHSTHUSA
1P ONMCAHUU CBOMCTB BEILIECTB U X IIPEBPALLICHUM.

Paznnuath pusnueckre u XUMUYEeCKUE SIBICHUS, OOBSICHITh UX CYIIIHOCTh C TOUKU
3peHUs1 aTOMHO-MOJIEKYJIIPHOTO YUEHUS.

OnpenensTb MPU3HAKU XUMUYECKUX PEaKLUH, YCIOBUS UX MPOTEKAHNUS.
OOBACHATH CYIIHOCTh (PU3NYECKUX U XUMUYECKUX SBICHUN C TOUKH 3PEHUS
AQTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

KnaccuduuupoBaTh XUMHUECKUE peakUH (TI0 YHCIY U COCTaBYy pearupyromux u
00pa3yromuxcs BEIeCTB).

XUMHUYCCKUC ABJIICHHA.

CocrtaBnath GopMyinbl OWHAPHBIX BEIIECTB IO BAJICHTHOCTH M OIPEACIATH
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Xumuueckass peakuus. [IpuzHaku
W YCJIOBHS MPOTEKAHUSI XUMHUYECKUX
peakiuii. XUMUYECKUE YPaBHEHHS.

Tuner XHMHYECKHUX peakuuii
(coemuHeHwsl, pa3yoXKeHus,
3aMeIeHus, oOMeHa). 3akoH
COXpPaHEHHUs MacChl BEIIECTB.

M. B. JlomoHOCOB —
YUEHBIN-OHIUKIOTEIUCT.
JleMOHCTpaL Ul

duznueckue sBICHUs (pacTUpaHue
caxapa B CTYyNKe, KHWIIEHUE U
KOHJIEHCALlUs BOJBI U T. ]1.).
XuMuyeckue sBICHHUS  (TOpEeHHE
CBEYH, pasznoxxeHue caxapa,
B3aMMOJICIICTBHE CEPHOUM KUCIOTHI C
XJI0puaOoM  Oapus,  pasloKEHHE
rUAPOKCHIA meau(Il),
B3aUMOJICHICTBUE JKelle3a C CEpou,
B3aUMO/ICHCTBUE xKenesa c
pactBopom costrt meau(1l)).
OnpIT, WITIOCTPUPYIOIIUN
COXpaHEHHUs MaCCHI.
JlabopaTopHble M NpPaKTHYeCKHE
padoThI
VlabopamopHvle onvimul:

3aKOH

[Tpumepbl  (u3MUYECKUX  SIBICHUI
(maBiieHHE BOCKA, TasHUE JIbJIA).
[IpuMepsl  XMMUYECKUX  SIBJICHUH

(mpokaTMBaHWE MEIHON TMPOBOJIOKH,
B3aUMOJICKCTBHE Meja C KHCIOTOM),
Mopenu aToMOB U MOJIEKY/I.
Bovluucnenusn

BAJICHTHOCTH 110 (hOPMYyJiaM BEIIECTB.

PaccTaBnsaTh KOO GUIMEHTH B YpaBHEHUSIX XUMHUYECKUX PEAKIIHH.

CrenoBaTh MpaBUJIaM TIOJIb30BaHUS XMMHYECKOH TOCYAO0H H 1ab0paTopHBIM
00opy/IOBaHUEM, a TAK)KE MPaBUIIAM OOpaIEeHHS C BEIIECTBAMUA B COOTBETCTBHH C
WHCTPYKIIUSMH 10 BBITOJHEHUIO JTa00PATOPHBIX XUMUIECKUX OIBITOB.
Vcnonp30BaTh TMpH  BBIIOJHEHMHM YYeOHBIX 3aJaHUii W B Ipolecce
M CCIIeI0BATEIbCKOM JeSATEILHOCTH HAYYHO-TIOMYJISIPHYIO JUTEPATYPy
XUMHAYECKOTO COICPIKaHus, CIIPAaBOYHbIC MaTepHalibl, pecypchl MIHTEepHeTa.
BbicTpanBath pa3BEPHYTHIC IMHUCHMEHHBIC M YCTHBIC OTBETHI C ONOPOW Ha
UHPOPMALIKIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO UCIIOIb30BaTh
M3yJYCHHBIN MMOHATUIHBIN anmapar Kypca XUMUH
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— OTHOCHUTEJILHOM MOJIEKYJISIPHOU
MAaccChl BELIECTB;
MacCoOBOM  JOJIM  XUMHUYECKOTO
hiieMeHTa 110 GopMysie COETUHEHUS

Pa3znen 2. BaxkHeiimne npeacraBuren Heoprannyecknx Bemects (30 u)

Tema 3.
Kucsopona.
IlonsiTHe 00 OKCHIAX

(5 4)

Bo3nyx,

Bo3nyx — cMmech razoB. CocraB
Bo3ayxa. Kuciopon — sieMeHT u
npoctoe  BemecTBo.  O30H
QJIOTPOITHAS Mo upUKaIus
KHCII0pO/a. Haxoxnenue
KHCIIOpOJia B Mpupoje, pusnyeckue
U XMMUYECKHE CBOWCTBa (peakuuu

OKHUCJICHUS, TOpeHue). YCJIOBHUS
BO3HUKHOBEHUSI W  TPEKpaIICHHS
ropenus. [lonsitue

00 oKcHJax.

CriocoObl MOJy4eHHs KHUCIIOpoJia B
mabopaTopud M MPOMBIIIICHHOCTH.
[I[puMeHeHne KHUCII0pOoa.
KpyroBopot kuciaopozia B IpUpoJeE.
TerioBoil  3pdexT XumMHueckoin
peaKInu, MOHATHE 0
TEPMOXUMHUIECKOM ypaBHEHHH,
DK30- U SH/IOTEPMHUYECKUX
peaKIusX.

TormBo (HedTh, yroibp M MeTaH).
3arps3HEHUE BO3/lyXa, CIIOCOOBI €ro
peOTBPALICHHUS. VYcunenue
napHUKOBOTO 3 (dexTa, pazpyuieHue
030HOBOTI'O CJIOS.

J/leMOHCTpPaLUK

Bsaumoneiictue pocdopa, cepbl

PackpbIBaTh CMBICT HM3y4aeMbIX IOHATHH W MPUMEHSATh 3TH IOHATHUS TpHU
ONMCAHUM CBOMCTB BEIIECTB U UX MPEBPAILICHUH.

XapakTepru3oBaTh (OMHCHIBATH) COCTAaB BO3AYyXa, (PU3NUYCCKUE W XUMHUYCCKHE
CBOMCTBA KHUCIIOPOAA, CIHOCOOBI €ro IMOJy4eHHs, MPUMEHEHHWE U 3HAYCHUE B
MPUPOJIC U )KU3HU YEJIOBEKa.

CpaBHHMBATH PEAKIIMU TOPEHUS U MEJIEHHOT'O OKUCIICHUSI.

Cobupats pubOPHI AJIs MOTYYSHHS KUCIOPOAa (BBITECHEHUEM BOJIbI M BO3/1yXa).
Pacrnio3HaBaTh ONBITHBIM MYTEM KHCIOPOJ.

cronp30BaTh XUMUYECKYIO CHMBOJIMKY JJIE COCTaBJCHHUS (OPMYJ BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX PEAKIUI C y4aCTUEM KUCIOPO/a.
OOBACHATH CYITHOCTh JKOJOTMUYECKUX MPOOJIeM, CBA3AHHBIX C 3arpsi3HEHHEM
BO3/1yXa.

CnenoBath npaBuiaMm 0e30macHOW paboThl B 1a00paTOpUU MPH UCIOIB30BAHUU
XUMUYECKON MOCyAbl W O0OpyJOBaHHS, a TakKe IpaBujaM oOOpamieHus ¢
rOPIOYMMH BEIIECTBAMH B OBITY.

[[nmanupoBaTh W OCYIIECTBIATh HAa MPAKTUKE XHUMHYECKHE OSKCIEPUMEHTHI,
MPOBOAUTH HAOIIOIEHUS, IENaTh BBIBOJIBI IO PE3yIbTaTaM dKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM pabOTe B rpyrie.

Vcnonb30BaTh MpU  BBINOJMHEHUHM YYE€OHBIX 3aJaHUNl | npoiiecce
HCCIEI0BATEILCKOM JIeATEIIbHOCTH Hay4YHO-TTOTYJIIPHYIO JTUTEPATYPY
XUMUYECKOT0 COJIepkKaHusl, CIPABOUHbIE MaTepualsl, pecypcel HTEpHETA.
BricTpanBath pa3BEpHYThIE NHUCHMEHHBIE M YCTHBIE OTBETHI C OIMOPOW Ha
nH(OpMaLHIO U3 YIeOHUKA ¥ CIIPABOYHBIX MaTepUaIoOB, FPAMOTHO HCIIOIh30BATh
M3y4EHHBIN NOHIATUIHBIN anmapaT Kypca XUMUH.

B
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1 JKEJIE3a C KUCIOPOAOM (BO3MOXKHO
MCIIOJIb30BaHUE BUICOOIIBITOB).
Onpenenenue CoJIepKaHUs
KHCIIOPOJIa B BO3AYXE.

OnbITHI, JEMOHCTPUPYIOIIUE
YCIIOBUS BO3HUKHOBEHUS u
[IPEKPALLEHUS TOPEHUS.
JlaGopaTopHble U MpPaKTHYECKHE

padoThI
Vlabopamopmbwiii onvim:
O3HakomieHHMe ¢ oOpasuamu

OKCUIOB. [ Ipakmuueckas paboma.
Ne 3. Ilonydenue u cobupanue
KHCIIOPOJ1a, 3y4eHUE €T0 CBOMCTB.
Botuucnenus

— MOJIEKYJISIPHOM Macchl KUCIOpOoaa
1 030HAa Ha OCHOBAaHHUHM aTOMHOM
MacChl XUMHUYECKOTO DJIEMEHTA

Tema 4. Bopopoa.
IlonsiTue 0

KHCJI0TaxX M COJISIX
(5)

Bomopon — a1emMeHT M IpocToe
BeniecTBo. HaxoxneHue B npupoJe,
q)HSI/I‘IeCKI/IG u XUMHUYCCKUC
CBOICTBa (Ha puMepe

B3aMMOJICHCTBUS C HEMETaJlJIa- MU U
OKCHJIaMH METAJUIOB), IPUMEHEHNE,
CIIOCOOBI TOJTYUEHHUSI.

[ToHsITHE O KUCTTOTaX U COJIAX.
JleMOHCTpPaLUK

[TonyueHue, cobupaHue u
pacno3HaBaHUE BOJOPOJIA.

[ openue Bonoposa.

B3aumoneiicTBue BOJIOpOJIA

okcusiom meau(Il).

C

PackpbIBaTh CMBICI M3y4YaeMbIX OHSATHH M TPUMEHSATH STH MOHATHS TPU
OTHMCAaHUM CBOMCTB BEILECTB U UX MPEBPAILEHH.

XapakTepu3oBaTh (OMUCHIBATh) (PU3MUECKUE U XUMHUYECKHE CBOMCTBA BOJIOPOAA,
CIOCOOBI €ro MOJIyYeHHsI, IPUMEHEHHUE.

CoOGupats mpubOp IS MOTYyUEHUS BOJIOPOIA.

lcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUJIsl COCTaBICHHS (DOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUYECKUX PEaKLIUi C y4acTHeM BOAOPO/a.
CrnenoBath npaBuiiaM 0e30MacHON pabOThl B 1a00paTOPUM MPU MCIIOIb30BAHUN
XUMHYECKON TOCyIsl M O0OpYAOBaHHSA, a TaKXKe IpaBHjaM OOpalieHust ¢
TOPIOYMMHU BEIIECTBAMH B OBITY.

[InanupoBaTh W OCYUIECTBIATh HAa TMPAKTUKE XHUMHYECKHUE OSKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOJICHHUS, JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpymie.
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JlabopaTopHbIe 71
NMpaKTHYecKue padoTsl

Vlabopamopmubwiii onvlm:
Bs3aumoneiicTBue KUCIIOT C
METaJIJIaMH. Ilpakmuueckas
paboma:.

Ne 4. Ilomyuenue u coOupaHue
BOJIOPO/Ia, U3YUEHHUE €TO CBOMCTB.
Botuucnenusn

— MOJICKYJISIPHOM MacChl BEIIECTBA
Ha OCHOBAaHMM AaTOMHOH MaccChl
XUMHYECKHUX DJICMEHTOB

Tema 5. KosinuecTBeHHbIE

OTHOLICHUHA B XUMHUH
(4 )

KonnuectBo BemecTBa. Mob.
Momsipaast Macca. 3akoH
ABorazpo. MonsapHblii  00BEM
razoB. Pacu€rel 1Mo XUMHUYECKUM
YPaBHEHUSIM.

J/leMOHCTpaLUA

OOpa3iupl BemecTs KoJaudecTBoM 1
MOJTb.

Bovluucnenusn

— 00BéMa, KOJIIMYecTBa BEIIECTBA
raza 10 €ro  H3BECTHOMY
KOJIMYECTBY  BEIIECTBA WU
00BEMY;

— 00BEMOB Ta30B MO0 YPaBHEHUIO
peaknmuy Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIIEHUH Ta30B

PackpbIBaTh CMBICI M3y4YaeMbIX IOHATUN U NPUMEHATH OTU MOHATHUS, a TAKXKE
W3Y4YEHHBIEC 3aKOHBI U TEOPUM IS PEILICHUS paCYETHBIX 3a/1a4.

BbIUnCIIATE MOJIIPHYIO MAacCy BEIECTB; KOJMYECTBO BEILECTBA, 00bEM rasa,
MaccCy BEIIECTBA;

[IpoBOaUTH pacy€Tel IO YPABHEHMSIM XUMHUYECKMX PEaKLMi: KOJIMYECTBa,
00bEMa, Macchl BELECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce pearcHToB
WU IPOAYKTOB PEaKIUH.

BricTpanBaTth pa3BEPHYTHIE INHCbMEHHBIE W YCTHBIE OTBETHI C OIOPOM Ha
MH(POPMALIMIO U3 YUeOHHMKA M CIPAaBOYHBIX MAaTEpUAJIOB, TPAMOTHO HCIOJIb30BaTh
M3y4EHHBIN NOHATUIHBIN armapaTr Kypca XUMHH

Tema 6. Bona.
PacTrBopbl. Ilonsitue

00 OCHOBAHMAX
(5 1)

dusnuecke  cBOiicTBA  BOJEL.
AHaIn3 W CHHTE3 — METOJIBI
M3y4ECHUS COCTaBa BOBI.
XUMHYEeCKHEe CBOWCTBA BOJBI

(p CaKIIuu ¢ METajlJlaMu,

PackpbIBaTh CMBICII U3y4aeMbIX MOHATHNA U NPUMEHATH 3TU MOHATHS IPH
ONMMCAHUU CBOMCTB BEIIECTB U UX MPEBPALIECHUMN.

XapakTepu30BaTh PU3NUECKUE U XUMHUYECKHE CBOICTBA BOJIBI, €€ pOJIb KaK
[PACTBOPUTEIIS B MPUPOIHBIX MPOLECCAX.

CoCTaBIIATh YpaBHCHHA XUMHUYCCKUX peaKHI/Iﬁ C y4aCTueEM BOJBI.
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OKCHIaMU METaJLJIOB u
HEMETAJIJIOB).
CocraB ocHoBaHuii. IloHarne 00
WHIMKATOpaX.

Bona xak pacrBoputens. PacTBOpHI.
PacTBOpUMOCTH BEIIECTB B BOJIE.
HaCBIH_IGHHBIe U HCHACBIIIICHHBIC
[PacTBOPBI. MaccoBas JOJIst
BELIECTBA B pacCTBOPE.

Ponb pacTBOpOB B mpupojie M B
PKU3HM 4estoBeka. KpyroBopor Bojbl

B IIPUPOJAE. 3arpsi3HeHue
npupoAHbIX BoA.  OxpaHa u
OYMCTKA IPUPOJHBIX BOJ.
/leMoHCcTpa MU

DNEKTPOJIN3 BOJIbI; CUHTE3 BOJBI;
B3aMMO/ICIICTBIE BOJIbI c
metautamu (Na, Ca) (BO3MOXKHO
MCII0JIb30BaHUE

BHJICOMATEPHAIIOB).

PacTBopeHune BemecTB ¢ pa3IMuHON
[PacTBOPUMOCTBIO.

MccnegoBanue pacTBOPOB KUCIOT U
[1eJ104Yel C MOMOUIBI0 UH/IUKATOPOB.
JlaOopaTopHbIe H IPAKTHYECKHE
padoThI

[/ Ipakmuueckas paboma:

No 5. TlpuroTtoBiieHHE PAcTBOPOB C

ONpPEACIEHHON MAacCOBOM  J0JIEH
PACTBOPEHHOTO BEIIECTBA.
\Boiuucnenusn

C HCIIOJIb30BAHUEM TIIOHATHA
«maccoBaid J0JIA BCIIECTBa B

OOBSCHATH CYIIHOCTh SKOJOTHYECKHX MPOOJIeM, CBSI3aHHBIX C 3arps3HEHHEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYUCTKU BOJIbI OT IIPUMECEH, MEphl IO OXpaHe BOJ OT
3arps3HEHUSI.

[nanupoBaTh W OCYIIECTBIATh HA MPAKTUKE XHMHUYECKUE OKCIIEPUMEHTHI,
[TPOBOINTH HAOIOICHUS, Ie]aTh BEIBOJIBI 110 Pe3yIbTaTaM YKCIIEPUMEHTA.
CnenoBath npaBuiam 0e30macHON paboThl B J1a0OpaTOpUU MPU HCIOIb30BAHUU
XUMHYECKON TIOCYIbI B 000PYIOBaHHS.

[IpoBOANTH BBIYUCIICHUS C MIPUMEHEHHUEM IOHSATHS «MaccoBasi J0Js BEIIeCTBA B

pacTBope».
Vcnonb30BaTh NpH  BBIIOJHEHMHM Y4eOHBIX 3aJaHuil W B Ipouecce
MCCIIEIOBATEIBCKOMN JeSTEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JTUTEPATypy

XMMHUYECKOI0 COJEPKaHus, CIIPABOYHBIE MaTepHallbl, pecypchl MHTEepHETA.
BricTpanBaTth pa3BEPHYTbIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
MH(POPMALIMIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTE€pHajIOB, IPAMOTHO UCIIOJIb30BaTh
V3Y4YEHHBIN MOHATUMHBIN anmapaT Kypca XuMuu
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pacTBope»

Tema 7.
KJIACCHI
HEOPraHU4eCcKHX

coeIUHEeHM I
(11 4q9)

OcHoBHBIE

Knaccudukanus HEOpPraHUYECKUX
COCIUHEHUN.

Oxkcunpl: coctaB, Kiaccudukaius
(OCHOBHBIE, KHCJIOTHBIE,
amdoTepHbie, HecoyseoOpasyromnme),
HOMEHKJIaTypa (MEXIyHapoaHas W
TPUBHUAJIbHAS).

[lonydyeHne M XMMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX u

aM(pOTEPHBIX OKCHJIOB.

OcHoBaHHMSI: COCTaB, KJIacCcU(UKAIIHsL/
HOMEHKJIaTypa (MEXIyHapoaHas H
TPUBHAJIbHAS ), buznIecKue U
XUMHYECKHE  CBOMCTBA, CIHOCOOB]
TIOJTyYCHUSI. Kucnorsr: COCTaB,
KJTaCCU(pUKAIUS, HOMEHKJIATypa,
buznyecKkrue U XUMUYECKUE CBOMCTBRA,)
CIIOCOOBI OJTyYEHUSI.

Ps akTHBHOCTH METAIJIOB.

Conu  (cpenHue): HOMEHKIATYpA,
CHOCco0BI MOJTy4YeHus,
B3aWMO/ICHICTBUE coJen c

MCTalllaMH, KHCJIOTaMH, IICJI0YaMH
1 COJISIMH.

['eHeTHUeCKas CBSI3b MEXIY
KJaccaMu HEOPTaHUYECKUX
COCIUHECHMI.

JleMOHCTpaL U1

O6pa3LU>I HCOPTaHNYCCKUX BCHICCTB
PAa3JIMYHBIX KJIACCOB.

Krnaccuduuuposars n3yuaeMble BEIECTBA [10 COCTaBY U CBOMCTBaM.

CoctaBisaTh (GOpPMYJIbI OKCHJOB, KMCIOT, OCHOBAHUM, COJEH U Ha3bIBaTh UX IO
MEXIYHAPOAHOU HOMEHKJIAType.

[IporHo3upoBaTh CBOMCTBA BELIECTB HAa OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
HN3YUCHHBIX KHaCCOB/I‘pyrIH BCUICCTB, K KOTOPBIM OHHU OTHOCATCA.

CocTaBisAThb  MOJEKYJSIPHBIE ~ YPaBHEHUS  peakUuil,  HUIFOCTPUPYIOLIUX
XUMHNYCCKHUEC CBOMCTBA n CII0COOBI MMOJIYy4YCHUA BCIICCTB HU3YYCHHBIX
KJIACCOB/TPYII, a TaK)Ke MOJATBEPIKJIAIOIIUX T'€HETHUUYECKYIO0 B3aMMOCBSI3b MEXY
HHUMMU.

[Ipon3BOINTH BHIYMCIIEHUS 110 YPAaBHEHUSM XMMUYECKUX PEaKIHii.

HJIaHI/IpOBaTI) U OCYHICCTBJIATHL Ha IPAKTUKEC XHMHUYCCKHUC OSKCIICPUMCHTHI,
[IPOBOJIUTH HAOJIOEHNUS, IeJIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBats mpasuiaM Oe30macHON paOOTHI B 1a0OpaTOPUU IIPU MCHOIB30BaHUU

XMMUYECKOH MOCYbl U 000pY1OBaHHUS.
lcnonp30BaTh MpH  BBIIOJHEHWH Y4YEOHBIX 3aJaHUi W B Iporecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4YHO-IIOMYJISIPHYIO JIUTEpPATypy

XUMHYECKOIO COAECPKAHNUs, CIIPAaBOYHBIE MaTepHUalbl, pecypcsl VIHTepHeTa.
BeicTpanBaTh pa3BEPHYTHIE INHCbBMEHHBIE W YCTHBIE OTBETBI C OIOPOM Ha
nH(pOpMaLIKIO U3 yueOHUKA U CIIPAaBOYHBIX MaTE€pHalioB, TPAMOTHO UCIOJb30BaTh
V3Y4YEHHBIN TTOHATUIHBIN alapaT Kypca XUMHH

B3auMopeiicTBue pacTBopa CEpHOM
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KUCIO0ThI ¢ okcuaoM meau(Il).
Peakuus HeHTpanuzaiuu.
BriTecHeHMe OJIHOT'O MeTaia
TIPYTUM U3 pacTBOPA COJIH.
JlabopaTropHble U NMpaKTHYeCKHe

padoThI

Jlabopamopnbie Onvlmeul.
BzaumoneiicTBue KUCIIOT C
MeETaJlJIaMH. ITonyyenue
HEpPaCTBOPUMBIX OCHOBaHUH.

B3anMmonencTeue  HEpacTBOPUMBIX
OCHOBaHUM C KUCIIOTaMH.
Paznoxenne rugpokcuga meau(Il)
[IPY HarPEeBaHUU.

[Ipakxmuueckas paboma:

No 6. Pelienure sKcriepuMeHTaIbHbBIX
3ana4 1o temMe «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCTUHEHUI.
Boviuucnenusn

— 10 ypaBHEHUSIM XHMHYECKHUX
peaKkuuii

Paznen 3. llepnoauyecknii 3akon u [lepnoanyeckas cucreMa xumuyeckux iemMenToB /1. . MenaeneeBa.
Ctpoenne aToMOB. XHMHYECKas CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8.
Ilepuoauyeckuii 3aKoH
) Iepuoguyeckas
CHCTeMa XMMHYECKHX
PJIEMEHTOB . n.
MenaeneeBa.
CtpoeHue aToma

(7 4)

[lepBble MOMBITKU KJIACCUPUKALIUN
XUMHUYECKHX dl1eMeHTOB. [loHATHE 0

rpyIIax  CXOAHBIX  DJIEMEHTOB
(wenoyHble W IETIOYHO3EMEIbHbIE
METAJUIbI, TaJOreHbl, HHEPTHBIC
rasbl).

DOIEMEHTBI, KOTOphIE  0Opa3yroT
am(poTepHbIe OKCHU/JIBI u
TUAPOKCHJIBL. [Tepuoanueckuit
3akoH u Ilepmonnueckas cucrema
XUMUYEeCKuX 3yementoB . 1.
MenpneneeBa. Ilepuonbl, rpymnmsl,
noarpynnsl. DOU3UYECKUA CMBICI
MOPSIIKOBOTO  HOMEpPA  3JIEMEHTA,
HOMEPOB MEPUO/Ia U TPYIIIHI.
Crpoenue aTOMOB. Cocras
ATOMHBIX anep. N3otomsl.
OJIEKTPOHBI. Crpoenue
DIIEKTPOHHBIX ~ 000JIOYEK aTOMOB
MIEPBBIX 20 XMMHUYECKHUX
DJIEMEHTOB [Iepnonnueckon
cuctemsl /. 1. MeHnaeneena.
XapakTepucTuka XUMHYECKOTO

DIIEMEHTa II0 €ro IIOJIOKEHUIO B
[lepnonnueckorn cucreme /[l M.
MeHeneesa.

3HauYeHHE [Iepnonnueckoro
3akoHa U llepnoanueckoil cucTembl
XUMHYECKHX 3JIEMEHTOB IS
pa3BUTHA HayKd U npaktuku. . W.
MeHnneneeB — y4€HBIN, Menaror u
rpaKIaHWH.

JleMoHCTpanun

PackpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA.

[loHMMaTh CyIIECTBOBAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB XMMUYECKUX
DJIIEMEHTOB (M3MEHEHHE PAJIMYCOB aTOMOB M JIEKTPOOTPHUIIATEILHOCTH )

1 UX COCIUHEHUH OT MOJIOKEHHUS B IEPUOAUYECKON CUCTEME U CTPOEHHUSI aTOMA.
YcTraHaBIMBaTh CBSI3b MEXKAY MOJOKEHUEM 3JIEMEHTa B MEPUOAMYECKON CHUCTEME
W CTPOEHUEM €ro aToMa (COCTaB U 3apsif sAapa, oOIiee Yuciao dJICKTPOHOB U
pacrpeiesieHue UX 10 JIEKTPOHHBIM CIIOSM).

[IporHo3upoBaTh XapakTep U3MEHEHHUSI CBOMCTB AJIEMEHTOB M UX COEIUHEHHH 11O
rpymnnam u nepuonam [leproanuueckoit CUCTEMBI.

XapakTepru30BaTh XUMUYECKHUE JIIEMEHTHI IIEPBBIX TPEX MEPUOIOB, Kaus,
KaJblus 110 UX noJioxkenuto B [lepuoguueckont cucreme 1. 1. Menpaeneena.
CrnenoBaTh mpaBwiiaM O€30MacHOM pabOTHI B JIAOOPATOPUH MPU HCIOJIb30BAHUHU
XUMHUYECKOH MOCYy bl U 000PYAOBaHUS.

BricTpanBath pa3BEPHYTHIE NUCHMEHHBIE M YCTHBIE OTBETHI C OMNOPOW HaA
nH(pOpMaLKIo U3 y4eOHMKA U CIPABOYHBIX MAaTepUAIOB, TPAMOTHO UCIOJIb30BaTh
VM3Y4YEHHBIN NOHATUIHBIN anapaT Kypca XUuMHUU.

Vcnonp30BaTh MpU  BHINOJHEHUH y4YEOHBIX 3aJaHUM TEKCThl Y4eOHUKA,
cripaBouHble Matepuaibl ([lepuogudeckyro cucTeMy XMMHUYECKHX 3JIeMEeHTOB [l.
1. MenpaeneeBa, TabmuIly pacTBOPUMOCTH KHCIIOT, OCHOBaHMI M COJieil B BOJIE,
PIIEKTPOXUMHUYECKUH PsAJl HATIPSKEHUM METaJIOB).

Wcronp30BaTh TpU  BBIMOJHEHWHM  Y4YEOHBIX 3aJaHUl W B IIpoliecce
HCCIICIOBATEIbCKOM eI TCIILHOCTH Hay4YHO-TIONYJIIPHYIO JIUTEpATypy
XUMHUUYECKOTO COAEPKaHUsI, CIIPAaBOYHBIE MaTEpHUaibl, pecypcel MIHTepHeTa
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BT

Tema 9. Xummnueckas
cBsI3b. OKHCJIUTEILHO-
BOCCTAHOBHTEJIbHBIE
peakuuun

(8w

KopoTtkonepuoanas u
JUIMHHOIIEPUOAHAS bopmbI
[lepuonuueckoit CHUCTEMBEI
XUMHYECKuX ainemenTto . .
Mennaeneena.

O3HakomieHue ¢  oOpasuamu
METaJIJIOB U HEMETAJIJIOB.
JlabopaTopHble U MPpaKTH4YeCKHE

padoThI
Vlabopamophwiii onvim:
B3aumoaelicTtBue THJIPOKCHUIA

[IMHKAa C pacTBOpaMH KHUCJIOT U
ieJIouei

9HeKTp00TpI/IHaTCJ'IBHOCTB aTOMOBPaCKpLIBaTL CMBICJI U3y4aCMbIX ITIOHOHOH3

XHUMHUYCCKUX 3JICMCHTOB.

XumMuyeckas CBSA3b (nonHas,
KOBaJIEHTHas MOJIsIpHAs Hu
KOBaJICHTHAsI HETIOJSIPHA ).

CreneHn OKHCIICHUS.

OKHCIUTEIBbHO-BOCCTAHOBUTEIBH
pie peakiuu (OBP). [Ipoueccht
OKHCJICHHS M BOCCTAHOBJICHUS.
OKHCIUTEIN U BOCCTAHOBHUTEIIH.

JdemMoHcTpanuu
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peaxkuuu: rOpEeHHE, peakuumn

Pa3I0XKECHUA, COCIUHCHU A
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9 KJIACC

(2 4 B HEmemto, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

TeMmbl,

packpbIBaoIue
AAHHBIN pa3aeJ
MPOrpamMmbli,
M KOJHYECTBO YaCOB,
OTBOJMMOE HA HX

OcHoOBHOe coep:KaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

W3MEHEHUU CBOMCTB XMMHUYECKUX
PJIEMEHTOB NEPBBIX TPEX MEPUOJIOB,
KaJusl, KaJblUsl U UX COEIMHEHUH B
COOTBETCTBUM  C  IIOJIOKEHUEM
DJIEMEHTOB B IEPUOJUYECKOU
CHUCTEME U CTPOCHHEM UX aTOMOB.

Knaccupukanyus u  HOMEHKIATYpa
HEOPraHUYECKUX BEILECTB
(MexxayHapoaHass W TpPUBHAJIbHAsA).
XUMHUYECKHE CBOWMCTBA  BEILECTB,
OTHOCAIINXCS K Pa3Iu4HbIM Kiaccam|
HEOPraHWUYECKUX COCIUHEHUH, HX
FEHETUYECKasl CBA3b HEOPTraHUYECKUX
BEILIECTB.
Crpoenue

BCIICCTBA: BHUBI

U3y4yeHue

Pa3nen 1. BemecTBo U xumndeckue peakuuu (30 u)
IloBTOpPEHME ullepnonnuecknii 3aKOH.[XapaKTepu30BaTb XMMUYECKUE DJIEMEHTBI IEPBBIX TPEX IEPUONOB, KU H
yriayoJenue 3Hanui|llepuoanyeckas CUCTEMAKaJIbLUA 110 X NoJ0XKeHuIo B [lepnonnueckoii cucreme /1. 1. Menzaeneesa.
OCHOBHBIX Pa3aeJI0BXUMUYECKUX 3JIEMEHTOB KitaccupuuupoBath 1 Ha3bIBaTh HEOPraHUYECKUE BEIIECTBA U3YUEHHBIX KJIaCCOB.
Kypca 8 kJjacca JI. W. MenneneeBa. Crpoenue |OnuceiBaTh OOLIME XHWMHYECKHME CBOMCTBAa BELIECTB pa3jMUYHBIX KJIACCOB,
(6 9) aTOMOB. 3aKOHOMEPHOCTH B [[IOATBEPKJIATh CBOMCTBA IPUMEPAMHM MOJIEKYJSIPHBIX YPABHEHUN XUMHUYECKHUX

pEaKIUi.

Onpenensat BHJI XMMHYECKOM CBA3M M TUI KPUCTAUIMYECKON pPEIIETKH
BEILIECTBA.

[IporHO3UpOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BricTpanBaTth pa3BEPHYTbIE NMCBMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
MH(POPMALIMIO U3 YUeOHHMKA U CIIPABOYHBIX MaTepHaJIOB, TPAMOTHO HCIIOJIb30BaTh
3y4EHHBIN MOHATUIHBIN anmapaT Kypca XMMHUH.

lcnonp30BaTh MpH  BHINOJIHEHUH  Y4YEOHBIX 3aJjaHUd U rporecce
HCCIIEA0BATENbCKOM JIEeATEITbHOCTH Hay4YHO-ITONYJIIPHYIO IUTEPATYpy
XUMUYECKOIO COJIepKaHUs, CIIPABOYHBIE MaTEpUAIIbI, pecypchl IHTEpHETA

B

XHUMHYISCKOU CBA3U u THIIBI
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KPUCTAJUIMYECKUX PELIETOK.
3aBHUCHUMOCTh CBOWMCTB BEIIECTB OT
WX CTPOCHUSI.

JlemoHCcTpauMu

1. Monenu KPUCTAJUTMYECKUX
PEIIETOK HEOPTAaHMYECKUX BEIIECTB.
2. KopoTkonepuoanas H
JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit CHUCTEMBI
XUMUYeCKuX ajemeHtoB JI. W.
MeHnneneeBa

Tema 1. OcHoOBHBIE
3aKOHOMEPHOCTH

XHMHUYECKHX peakuui
(8 1)

Knaccudukanus XUMHYCCKUX
peaKUMii 10 pa3InYHbIM IPU3HAKaM
(1m0 ymMCIly U COCTaBy y4acTBYIOIIUX
B PEaKLMU BEIECTB, 110 TEIJIOBOMY
s dekTy, o U3MEHEHUIO CTeleHEeH
OKHCIICHUS XUMUYECKUX
DIIEMEHTOB, IO OOPATUMOCTH, IO
Y4aCTHIO KaTajau3aTopa).

JK30- u SH/I0TEPMUYECKUE
pEeaKInH, TEPMOXHUMUYECKHE
ypaBHeHUsA. lloHsATHE O CKOpOCTH
XUMHUYECKOW peakuuu. Ilonarue o
TOMOTEHHBIX W TETEepOTEeHHBIX
peakuusax. [Tonstue 00 oGpaTUMBbIX
U HEOOpaTUMBIX  XUMHUYECKUX
peakuusax. [IoHsATHE 0 XUMHUECKOM
paBHOBecHH. DaKTOPHI, BIHSIONINE
Ha CKOPOCTb XMMHYECKOH peakuuu
17§ MIOJIOKCHHE XUMHAYECKOTO
pPaBHOBECHS.
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC

PackpbIBaTh CMBICII M3Yy4aeMbIX MOHATHA W IPUMEHITh ITH IOHATUS IIpU
ONMCAHUU CBOMCTB BEILECTB U X IIPEBPALLICHUM.

KnaccupuumpoBath XUMUYECKHE PEAKLIUH 110 Pa3TMYHBIM IPU3HAKAM.

Y cTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON pEaKLUU OT Pa3IMYHBIX
(hakTopoB.

[IporHo3upoBaTh BO3MOXHOCTH IPOTEKaHUS XUMHMYECKHMX IIPEBpAIlCHUN B
Pa3INYHBIX YCIOBHSIX.

Omnpenenars OKUCIUTENL U BOCCTaHOBUTEND B OBP.

CocTaBiATh NEKTPOHHBIN OalaHC peaKLUu.

[Ipou3BOAUTE BBIUUCIECHUS I10 XUMUYECKUM YPABHEHUSAM.

BeicTpanBaTth pa3sBEPHYTHIE IMCBMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
uHGOpMalKIO U3 y4eOHUKA U CITPABOYHBIX MaTEpUaAIOB, TPAMOTHO HUCIOJIb30BATh
VM3y4YEHHBIN MOHATUIHBIN anmapaT Kypca XUMHUU.

lcnonb30BaTh MpU  BHINOJIHEHUH  y4eOHBIX 3aJjaHUd U mpolecce
MCCIIEI0BATEIBCKON NEATEITbHOCTH Hay4YHO-TTONYJIIPHYIO JIUTEPATYPY
XUMUYECKOTO COJIepKaHUs, CIIPaBOUYHbIE MaTEpUAIIbI, pecypchl IHTepHeTa

B

peakiuu (3MEKTPOHHBIN OanaHc
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OKHCITUTEIbHO-BOCCTAHOBUTEILHOM

PEaKIIVH).

JleMoHCTpa MU

1. 3aBUCHUMOCTh CKOpOCTH
XUMHUYECKON peakIMK OT Pa3Iu4HbIX
(hakTopoB.

2. BosnelicTBue karanu3zaTopa Ha
CKOPOCTb XUMUUYECKON PEaKIIUH.

3. Ilpumepbl HeOOpaTUMBIX U
00paTUMBIX PEAKIIHIA.

4. Cwmerienue paBHOBecCHUs
XUMHYECKON PEaKIUU.
Boiuucnenusn

— KOJIM4YCCTBA BCIICCTBA, 00BéMa u
MAaCChbI p€arcHTOB UJIKM MMPOAYKTOB I10
YPAaBHCHUAM XHUMHUYCCKUX peaKI_II/Iﬁ

DJIeKTPOJTUTHYECKASA
UCCOMAIIHS.
XUMHYeCKHE peaknuu B

pacTBopax
(16 4)

Tema 2.

Teopus AIICKTPOTUTHICCKOM
UCCOLUAUU.  JJEKTPOJIUTH U
HE3JIEKTPOJIUTHI. Katnonsi,
AQHMOHEI. MeEXaHu3M JHCCOLHAIlH
BEILIECTB C pPa3JIMYHBIMU BHJIAMHU
XUMHYECKON CBSI3H. CreneHb
nmucconnanuu. CUIbHBIE U ClIa0bIe
PIIEKTPOJIUTHI.

Peakium HOHHOTO oOMmeHa,
yCJIOBHSl UX TpoTekaHus. MoHHBIE
YpaBHEHUSI PEaKIIMid.

XUMHUeckre  CBOMCTBA  KHCIHOT,
OCHOBaHMM HW COJeM B  CBeTe
[pe/ICTaBICHUI 00

PIEKTPOJIUTUYECKON  AMCCOLUALIMH.
Cpena  pactBopa. Ilonarune o

CUAPOIIN3E COJIEH.

PackppiBaThb ~ CMBICI M3Y4aeMbIX IOHSATHM, a TaKXkKe CMBICI
DIIEKTPOIIUTUYECKOM TUCCOIMALIUY.

OOBACHATH NPUYUHBI HJIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB.
CocTaBiaTh ypaBHEHHUS IMCCOLIMALIMM KHUCJIOT, LIEJIOYed WM CoJied, IOJIHbIE U
COKpAIlIEHHbIC HIOHHBIE YPaBHEHUS XUMHUECKUX PEeaKLUii HOHHOTO OOMEHa.
[I1aHupoBaTh W OCYUIECTBIIATh Ha TNPAKTHUKE XUMHYECKHE DSKCIEPUMEHTHI,
[IPOBOJIUTH HAOIIOCHNUS, IEJIaTh BHIBOJIBI IO PE3Y/IbTaTaM SKCIEPUMEHTA.
CnenoBate mpaBuiiaM Oe3o0macHoi paOOThl B J1aOOpaTOPUU MPHU HCIOIb30BAHUU
XMMUYECKOH MOCYbl U 000py10BaHMUS.

[Ipon3BOIUTH BHIYMCIEHUS IO XUMUYECKUM YPaBHEHUSIM.

BricTpanBaTh pa3BEPHYTHIE NHCBMEHHBIE U YCTHBIE OTBETHI C OIOPOMl Ha
nH(pOpMaLIKIO U3 yYeOHHMKA U CIPABOYHBIX MAaTEPHUAJIOB, IPAMOTHO MCIOJIb30BaTh
W3Y4YEHHBIN MIOHATUMHBIN ammapaTr Kypca XUMHUU.

Vcnonp30BaTh NpU  BBINOJHEHUMM y4eOHBIX 3aJaHM W B Ipollecce
MCCIIEI0BATEIBCKOM JESTEIbHOCTH Hay4YHO-TIOMYJISIPHYIO JUTEpPATypy

XAMHYECKOTO COJIEPaHMs, CIPAaBOYHBIE MaTepualbl, pecypchl IHTepHeTa

Teopuu
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KauecTBeHHBIE peakuu Ha
KAaTHOHBI U AHUOHBI.
JleMOHCTpaL Ul

DJIEKTpUYECKast IIPOBOJAMMOCTD
pPacTBOPOB  BEIIECTB; JIBH)KEHHUE
HMOHOB B JICKTPHYECKOM TOJIE.
OnBITHI, WUTIOCTPUPYIOIIIKE
NPU3HAKU TPOTEKaHHWS PeaKIui
noHHOTO oOmeHa. OmnbITEI 1O
OINpPEENICHUIO CPEbl B pacTBOpax
coJiei (XJopuaa HaTpHs, KapOoHaTa
HaTpUs, XJOpUaa LIUHKA).
JlabopaTopHble U NMpaKTHYeCKHe

padoThI

Vlabopamopmwiii onvim:
PeakmmnmnoHHOTO oOMeHa B
pacTBOpax AJIEKTPOJIMTOB:

cynbpara wmenu(ll) u ménoun,
KapOoHaTa HATpuUs U  COJISHOM
KUCJIOTBI, PEaKIUsl HEeUTpaau3auuu
MEXIYy THUAPOKCUIOM Kalus U
COJITHOM KUCIIOTOM.

[ Ipaxmuyeckas paboma:

No 1. Pemenne
PKCIIEPUMEHTANIBHBIX ~ 337a4 10
TEME.

\Botuucnenus

— 10 YpaBHEHHUSAM XUMHUYECKUX
peakuui

Paznen 2. Hemeranbl u ux coenuHeHusi (34 u)
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Tema 3.

XapaKTepUCTHKA
XUMHUYECKHX JJIEMEHTOB|
VIIA-rpynnsl. I'ajiorenst

(6 =)

Oomas

Oobmas XapaKTepUCTHKA
raJIOrCHOB. Ocobennoctu
CTPOCHUS aTOMOB ITUX

5JIEMEHTOB, XapaKTEpPHBIE JUJISl HUX
cTenieHu okucieHus. CtpoeHue u
dusnyeckue CBOWCTBA MPOCTHIX
BELIECTB raJIOr€HOB.
XUMHYECKUE CBONCTBa Ha
npuMepe XxJjopa (B3auMoJEHCTBHE
C  MeTallaMHM, HEMeTaJUlaMHu,
[IeJI0YaMHM ). XI10pOBOAOPOSI.
ConsiHasg KHUCIIOTa, XUMHUYECKHUE
CBOMCTBA, IIOJIy4YEHHUE,
[IPUMEHEHUE. KauectBennsie
peakLyy Ha rajloreHHIMOHBI.
[lelicTBUE XJIOpa M XJOPOBOAOPOJA
Ha OpraHu3M YeJI0BEKa.
Baxneinmue  xjaopuasl M HUX
HaXO0X/IEHUE B IIPUPO/IE.
JleMOHCTpan U
Buneomarepuaisr:
U UX COEIMHEHUS.
OO0pa31bl XJIOPUIOB.
JlabopaTopHble
NpaKkTH4YecKue padoTbl
Vlabopamopmubwiii onvim:
PacniozHaBanne

XJIOPU]I-UOHOB.

[ Ipaxmuueckas paboma:

Ne 2. TTomydeHue CONSIHONW KHCIIOTHI,
U3y4eHue e€ CBOMCTB.

Boviuucnenusn

TaJIOrCHbI

u

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB HEMETAJUIOB M MX
COEAMHEHUH B Mpezeax MallblX IepUoJIOB U INIaBHbIX noarpymnn [lepuoanyeckoit
CUCTEMbI XUMHUUYECKUX JIEMEHTOB C YYETOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (U3NYECKHE U XMMHYECKHE CBOMCTBA IPOCTBHIX BEILECTB
rajJOr€HOB (Ha IPUMEpE XJIOpa) U CIOKHBIX BEHIECTB (XJI0POBOLOPOJA, XJIOpUIA
HaTpHs), CIIOCOOB! MX MOIYYEHUs, IPUMEHEHHE U 3HAUCHHE B IPUPOAE U JKU3HU
4EJI0BEKA.

OnpenensaTs raloreHUIMOHbI B PaCTBOPE.

[[nanupoBaTh M OCYLIECTBISITH HAa IPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
POBOJIUTH HAOIIOACHNUS, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CrnenoBath mpaBwiaM Oe30macHOi paboThl B TaOOPAaTOPHH MPHU HCIOIH30BAHUU
XMMHUYECKOH MOCY/Ibl M 000py10BaHHUS.

BoicTpanBaTth pa3BEPHYTHIE INUCBMEHHBIE M YCTHBIE OTBETHl C ONOPOM Ha
MH(pOPMAaLIKIO U3 ydeOHUKA U CIIPABOYHBIX MaTepUallOB, IPAMOTHO MCIOJIb30BaTh
V3Y4YECHHBIM OHATHUWHBIN annapar Kypca XUMMHUH.

lcnonp30BaTh MpU  BBIIOJHEHWM  y4YeOHBIX 3aJaHUi U nporecce
UCCIIE10BATEIbCKON JESTEIbHOCTH HAy4YHO-IOMYJISIPHYIO JUTEpaTypy
XUMHYECKOTO COJEPKaHUs, CIIPABOYHBIE MaTepHalIbl, pecypchl IHTepHETa

B

— N0 YPAaBHCHUAM XHUMHUYCCKHUX
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peakuuid, eclIn OJIUH u3
peareHToB J1aH B U30BITKE;
00BEMOB  Ta30B IO YPAaBHEHUI]
peakuMu  Ha  OCHOBE 3aKOH4

00BEMHBIX OTHOILIEHHH Ta30B

Tema 4,
XapaKTepUCTHKA
XHMHYECKHX 3J1eMEHTOB
VIA-rpynnbl. Cepa u eé
coeuHeHHH (8 u)

Oomas

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VIA-rpynmel. Ocobennoctn
CTPOEHHUSI aTOMOB ITHX 3JIEMEHTOB,
XapaKTepHbIE M HUX CTEHEeHH
OKHCIICHUS. CrpoeHnue 51
dbusznyeckue CBOMCTBA  MPOCTHIX
BEIIECTB — KHUCIIOPO/a U CEPHI.
AJUIOTpOIIHBIE MoaupUKaIII
KHCIIOPOJa MU Cepbl. XHMHYECKHUE
cBoiictBa  ceprl. CepoBomopof,
CTpPOCHHUE, ¢busnueckue u
XUMUYECKHe CBOMCTBA. OKcUab
cepbl Kak MIpeICTaBUTENH
KHCIIOTHBIX  OKcuaoB.  CepHas
KHUCII0Ta, GU3NYECKUE

1 XMMUYECKHUE CBOWCTBA (00IIME Kak
MpeJCcTaBuTeNsd Kjacca KUCIOT U
cneuuduyeckue), MpuMeHEHHE.
XUMUYECKUE pEaKINu, JexKalume B
OCHOBE IPOMBIIIIEHHOTO Crocoba
[IOJTy4YEeHUS CEPHOM  KHCIIOTHI.
Armmapartbl ¥ TMPOTEKAIONIMe B HHUX
MPOLIECCHI (Ha  mpm- Mepe
MIPOU3BOJCTBA CEPHON KHUCIIOTHI).
Comnun CEepHOM KHUCJIOTBHI,
KaueCTBEHHAs! peakuus Ha
cynbdaT-uoH.

Haxoxaenue cepbl U €€ COeIMHEHU I

OObBsicHATH 00LIME 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB
VIA-rpynnsl 1 uX COEIMHEHUN C Y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh (U3MUECKUE M XMUMHUYECKHE CBOWCTBA MPOCTOTO BEIISCTBA
cepbl M €€ COeOUHEHHH (CepoBOAOPOJa, OKCHUIOB CEpbl, CEPHOU KHCIOTHI,
Ccynb(}haToB), COCOOBI WX MOJNyYCHUs, MPUMEHEHUE W 3HAYCHUE B IMPHUPOJAC U
PKU3HU YETIOBEKa.

Onpenenars Hanuuue cyib(paT-nHOHOB B PaCTBOPE.

OOBACHATH CYHIHOCTh JKOJOTHYECKUX MpPOOJieM, CBS3aHHBIX C MepepaboTKOM
COCTMHEHUH CEPBI.

[[1anupoBaTh M OCYLIECTBISATH Ha TMPAKTUKE XUMHUYECKHE DSKCIEPUMEHTHI,
[IPOBOJIUTH HAOIIOJCHUS, IeTIaTh BEIBOBI IO PE3yJIbTaTaM IKCIIEPUMEHTA.
CnenoBath mpaBuiaMm 0e30mMacHOil paboThl B Ja00OpaTOpUu MPU HCIOIb30BAHUU
XUMHUYECKON TTOCY/IbI K 000pYAOBaHMUS.

[Ipon3BOUTE BBIUUCIEHUS [0 XUMUYECKUM YPABHEHUSAM.

Vcrionp30BaTh TIpU  BBITIOJIHEHUH  YYEOHBIX 3aJaHUl  TEKCThl ydeOHUKa,
cripaBouHble Marepuainsl (Ilepuoguyeckyro cucremy XMMHUYECKUX 31eMeHTOB /1.
W. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUN M COJIEH B BOJE,
PIEKTPOXUMUUYECKUH psAJl HAIPSHKEHUI METAIIOB).

Vcrionp30BaTh TPU  BBINOJTHEHUW  Y4YEOHBIX 3aJaHUd W B MpoIecce
M CCIIE10BATENbCKON NeATETbHOCTH Hay4HO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COICpIKaHUsI, CIPAaBOYHBIC MaTepHaIbl, pecypchl HTepHeTa

9JICMCHTOB

28




B IIPUPOLE. XHUMHUYECKOE
3arps3HEHUE OKPYXKAIOIEH Cpenbl
COCAMHCHUSAMU CCPbI (KI/ICJIOTHBIG

MO, 3arps3HEHHE BO3JyXa U
BOJI0OEMOB), CIIOCOOBI ero
peIOTBPALICHUS.
JleMOHCTpaL U

Komnekuuu (Buaeomarepuaibl):
cepa u €€ COeIMHECHUS.
OOyrnuBaHue caxapa IO
eliCTBUEM KOHIIEHTPUPOBAHHOU
CEpPHOM KUCJIOTHI.

JlabopaTopHble U MPaKTHYECKHE

Tema S.
XapaKTepUCTHKA
XHMHYECKHX 3J1€MEHTOB
VA-rpynnsl. A3or,
ochop U 170.¢
coequnenus (10 )

Oo0masn

padoThI
Jlabopamopnvbie ONnbvIMbL:
OObHapyxeHue Cynb(aT-uoHOB.
BsaumoneiicTBue pasz0aBiieHHOMH
CEPHOM KUCJIOTHI C IUHKOM.
Boluucnenusn
— 10 YpaBHEHUSIM  XUMHUYECKHX
peakui;
— MacCOBOM JIOJIA BBIXO/A MPOAYKTA|
peakiuu
OO0mas xapakTepUCTHKa IEMEHTOB
VA-rpynisl. OcoOenHoctu

CTPOEHHUSI aTOMOB 3TUX JJIEMEHTOB,
XAPaKTEPHBIC OJId HHUX CTCIICHU
OKHUCJICHHUS.

A30T, pacnpocTpaHEHHE B TPHUPOJIE,
buznyecKrue U XUMUYECKUE CBOMCTBA
Kpyrosoport a3ota B ipupoe.
AMMUak, ero ¢usnyecKkue U

XUMHUYCCKUC CBOﬁCTBa, ITOJIYUCHUC

OOBsCHATH 0OILIMEe 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB HJIEMEHTOB
'VA-rpynmsl ¥ uX COEJMHEHUN ¢ y4ETOM CTPOEHHUS HX aTOMOB.

XapakTepu30BaTh (pU3MUeCKre U XMMUYECKHE CBOWCTBA MPOCTHIX BEILECTB a30Ta
u ¢dochopa U MX COCIUHECHHMHA (aMMHUaKa, COJIEW aMMOHHS, a30THOW KHUCIJIOTHI,
HUTpaTOB, okcuaa pocdopa(V) u dochopHoii KUCIOTHI, pochaToB), CIOCOOBI UX
MOJTy4YCHUsI, TIPUMEHEHUE U 3HAYEHUE B IPUPOJIC

U J)KU3HU YeJIOBeKa.

Omnpenensts HOHBI aMMOHUA U (pocaT-uOHBI B paCTBOPE.

OOBSACHATH CYIIHOCTh JKOJOTHUECKUX MpOOJeM, CBS3aHHBIX C HaXOXKICHHUEM
coeTMHEHUH a30Ta B pocdopa B OKPYKAIOIIECH cpeie.
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1 [IPUMCHCHHUC. Conu AMMOHMUA, UX

buznvecKue
174 XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE. KauecTBennas

PCaKnus Ha HOHbI aMMOHUA.
A30THas KHCIIOTa, €€ pusndyeckne

U XHMHYECKHE CBOMcTBa (0OmIue
KaK IPEJCTAaBUTENS KJlacca KHUCIIOT
u cneunpuyeckue). McnonpzoBanue
HUTPATOB W COJICl aMMOHHS B

Ka4yecTBe MUHEPATHHBIX
y10OpeHuil.

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarolIel cpeibl COeTUHEHUSIMHI
a30Ta (KUCTIOTHBIE IOKIH,
3arpsi3HEHUE BO3AyXa, TMOYBBI H
BOZIOEMOB).

docodop, IJIOTPOIHbIE
MOAU(UKAIII docdopa,
¢duznueckue u XUMHYECKHE
CBOMCTBA.

Oxcun docdopa(V) u dochopnas
KHUCJIOTA, dbuznveckue u

XMMHUYECKHE CBOMCTBA, MOJyYEHHE.
KauecTBenHnas peakuus Ha
dochaT-noHbI.

Hcnons3oBanue docharos B
Ka4yeCcTBE MUHEPAIbHBIX YI100pEHUH.
3arpsi3HeHue MPUPOIHBIX BOJOEMOB

dochatamu.

JleMOHCTpaL U1

Komnexkuuu:  dochop u  ux
COCAUHEHUSL. B3aumopeiicreue

[InaHupoBaTh W OCYILIECTBISATh HAa MPAKTUKE XHUMHUUYECKHE HKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOICHUS, IeJIaTh BBIBOIBI ITO PE3yJIbTaTaM dKCIIEPUMEHTA.
CnenoBath mpaBuiaM 0e30MacHO paboThl B 1a00OpaTOpUU MPU HCIIOTB30BAHUH
XUMUYECKOHN TTOCYIbI U 000PYI0BaHHUS.

[1pou3BOIUTE BHIUUCICHUS 110 XUMUYECKUM YPABHEHUSM.

Mcrionp30BaTh TIPU  BBIOJTHEHUW Y4YEOHBIX 3aJaHUN TEKCTHl Y4YcOHMKA,
CIIPAaBOYHbIC MaTEpHAIIbI (MIEPUOAUUECKYIO CUCTEMY XUMHUYECKUX 3JIeMEHTOB Jl.
1. MenneneeBa, TabauIly paCTBOPUMOCTH KHCJIOT, OCHOBAaHUW M COJIEH B BOJE,
PIIEKTPOXUMUYECKUH Pl HAIPSKEHUM METAJIIOB).

Vcnonp30BaTh MpU  BBIOJHEHUM  YY4eOHBIX 3aJaHMd ©U B IpoLecce
HCCIICA0BATEILCKOM JIeITSIbHOCTHU HAYyYHO-TIOMYJISIPHYIO TuTEpaTypy
XUMHUYECKOTO COJIepkKaHUs, CIIpaBOUYHbIE MaTepHalibl, pecypcbl HTEepHETa
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KOHIIEHTPUPOBAHHOU a30THOM
KHCJIOTBI C MEJIBIO.

JlaboparopHble U NMpaKkTHYeCKHe
padoThI

JlabopamopHvie onvimul.

1. BsaumozeiictBue coyien
aMMOHUS ¢ MIEI0YBIO.
2. OsHakomJIeHHE C O0Opa3mamu

A30THBIX U (POCHOPHBIX yIOOpEHUH.

lIpaxmuuyeckas paboma:

Ne 3. Tlomydenwme

W3Yy4EHUE €r0 CBOWCTB.

Bovluucnenusn

— II0 ypaBHEHUSIM XUMHUYECKHX
CaKIUI

aMMHMaKa,

Tema 6.
XapaKTepUCTHKA
XMMHYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriaepoa M KpeMHU U
WX COCAMHECHUS

(10 u)

Oomas

Yraepon, aJUIOTPOIHBIE
Mo (UKaIK, pacpoCTpaHEHUE B
MIPUPOE, ¢buznueckue u
XMMHUYECKHE CBOMCTBA.

A icopOrnius. Kpyrosoport
YIJIepoa B IPUPOJIE.

Oxcupapl yriepona, ux pu3nyecKkue
U XUMUYECKHE CBOMCTBA, UX
eCcTBUE Ha JKUBBIE OPTaHU3MBI,
[OJIy4YEeHUE

U I[PUMEHEHHE. OKOJOTMYECKHE
NpoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona(lV); TUTIOTE3a
rI100aFHOTO MOTETJICHUS KIIMMAaTa;
MapHUKOBBIN YPEKT.

YronbpHas KUCIOTa U €€ COJU, UX
buznueckue u XUMUYECKHE

CBOﬁCTBa, IMOJIYYCHHC n

OOBbsACHATH O00IIME 3aKOHOMEPHOCTM B M3MEHEHHM CBOMCTB
[VA-rpynnsl 1 X COEIMHEHUI C YYETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBarh (pU3NUECKUE

W XMMHYECKHE CBOWMCTBA IIPOCTBIX BEIIECTB YIJIEPOAA M KPEMHUS M HX
COeIMHEHUN (OKCHJIOB YIJepoja, YTrOJbHOM KHCIOTHI, KapOOHATOB, OKCHIA
KPEeMHHUS, KPEMHHUEBOW KHCIOTBI, CUJIMKATOB), CHOCOOBI HUX MOJYYCHHMS,
[IPUMEHEHNE U 3HAYE€HUE B PUPOJIE U KU3HU YETIOBEKa.

Onpenensate kKapOOHAT- U CUIIUKAT- HOHBI B PACTBOPE.

OOBACHATH CYHUIHOCTh JKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C HaXOXXICHHEM
YTJIEKUCIIOTO T'a3a B OKPYIKaIOILIEHN cpene.

WnmrocTpupoBaTh  B3aMMOCBSI3b  HEOPraHMYECKHX COEIMHEHUN yriepojga |
OpraHMYECKUX BEIIECTB.

[InanupoBaTh M OCYLIECTBISITH HAa TMPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
POBOJIUTH HaOJIOAEHUS, JeaTh BBIBOBI 10 pe3yabTaTaM 3KCIIEPHUMEHTA.
CnenoBath npaBuiaMm Oe30macHOil paboThl B Ja00paTOpuy MpU HCIOIb30BAHUU
XMMUYECKOH MOCYbI 1 000pyI0BaHHUS.

Vcnonp30BaTh MpU  BHINOJHEHUH YUEOHBIX 3aJaHUM TEKCThl y4eOHHKa,
cnpaBoyHble MaTepuaisl (Ilepuoguueckyro cucteMy XMMHUYECKHX 31€MEHTOB Jl.

9JICMCHTOB
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[IPUMEHEHUE. KauectBenHas
peakiys Ha KapOOHAT-UOHBI.
lcnionp3oBanne KapOOHATOB B

OBITY, MeIULMHE,
MPOMBIIIIJICHHOCTH, CEJIbCKOM
XO3sHCTBE.

[lepBoHavanbHble  MOHATUS 00

OpraHWYEeCKUX BEIIeCTBaX KakK o
COETUHEHMAX yriepoja:
0COOEHHOCTH COCTaBa M CTPOCHHS.
[loHsgTie 0 OHMOJIOTMYECKH Ba)KHBIX

BEIIIECTBAX: KHUpax, Oenkax,
YTJIEBOJAX. MarepuasibHOE
€/IMHCTBO OpPraHUYEeCcKuX u

HEOPraHUYECKUX COEAMHEHUN.
Kpemuwuii, ero ¢usuyeckue w
XMMHYECKHE CBOMCTBA, MOJTYyYECHHE
1 IPUMEHEHUE B JIEKTPOHHUKE.
CoenvHEHUsS KPEMHHUS B MHPUPOJE.
OO0mue mpeacTaBieHuss 00 OKcUae
kpemuuss(IV) um  kpemHueBoit
KHCIIOTE. Cunukarsl, ux
MCII0JIb30BaHUE B OBITY, MEJIULIMHE,
[MPOMBIIUIEHHOCTH.  BaxkHeunmmue
CTPOUTEJIbHbBIE MaTepUaIbl:
KepaMHuKa, CTeKJIO, IIEeMEHT, OeTOH,
YKEJIe300€TOH. [IpoGnembr
06e301acHOro WCIIOJIb30BaHUS
CTPOUTENIbHBIX  MaTepHajoB B
[OBCEIHEBHOM JKU3HH.
J/leMOHCTpaLUK

Mopenn KpUCTAIINYECKUX PEMIETOK
anamasa, rpadura, MOJIEKYJIbI

1. MenpaeneeBa, TabnuIly pacTBOPUMOCTH KUCIIOT, OCHOBaHUI U colieil B Boje,
HIIEKTPOXUMUYECKUN PsIJl HAIIPSDKEHUH METAIlIOB).

lVcnonp30BaTh MpHU  BBIIOJHEHWM  y4eOHBIX 3aJaHMii M B IIpoLecce
MCCIIE0BATEIBCKON JeSATEIBHOCTH Hay4YHO-IOIYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHbIE MaTEpHUAIIbI, pecypcesl MIHTepHEeTa
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bynnepena.

AncopOrvsi pacCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YIIEM.
[IpoTuBoras. Buneomarepuaist:
CUJIMKATHASI IPOMBIIIJIEHHOCTb.
Mozenu MOJEKYJI OpPraHMYeCKHX
BELLECTB.

JlaGopaTopHble M NpPaKTH4YeCKHE

padoThI
Vlabopamopuwiii onvim:
KauectBeHHast peaxuus Ha

KapOOHAT-HMOH.

[ Ipaxmuyeckue pabomoi:

Ne 4. IlonyueHue yriekucioro rasa
KauectBenHnas peakius HA
KapOOHAT-HMOH.

No5. PelieHne 3KcriepruMEHTATbHBIX
3a1a4 1o teme «Hemeramisy.
Boiuucnenusn

— 10 YpaBHEHUSM XHMHUYECKHX
[peakuuii, ecau OJWH U3 PEearcHTOB
1aH B BUJE BOJIHOT'O PAacTBOpa C

N3BECTHOU MaCCOBOU JI0JIEN
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Tema 2. Baxueiimmue
MeTaLIbI u 110,

coeNHEeHNs
(40 v)

[Ilenounsie Metambl. [looxxenue B
[lepuoguueckoit CUCTEME
XUMHUYECKHUX diaemeHtoB J[. U,
MeHnpeneeBa, CTPOCHHUE AaTOMOB,
HaxoxxaeHue B npupoJe.
dusznyeckne U XUMHYECKHE
CBOMCTBa (Ha MpUMeEpe HATpUs U
Kausi). OKCHUIABI U THAPOKCHUIBI
HaTpyusl U Kainus. lIpumMeHeHue
[ICJIOYHBIX METAJUIOB M  HUX
COCOUHEHUH.
[lleouHO3eMENbHBIE  METAJJIbI
MAarHuii M KaJbLIMU, CTPOECHHUE
aTOMOB. [Tonoxxenue B

OOBSCHATH O0IIHE 3aKOHOMEPHOCTH B M3MECHEHHH CBOMCTB 3JIEMEHTOB-METAJNIOB
B IPYIINAX U UX COCTUHEHUHN C YUETOM CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NYECKUE W XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB
METAJJIOB U HMX COCAWHECHHUH (OKCHIOB, THJIPOKCHJIOB, COJICH), CIOCOOBI HMX
HOJIyT-IeHI/ISI, HpI/IMCHCHI/Ie 1 3HAUYCHUC B HpHpOI[C M )KU3HHU YCJIOBCKA.
Pacrio3HaBaTh ¢ MOMOIIBIO KAYeCTBEHHBIX PEAKIIUil HOHBI METAJIOB (MarHus,
QTIOMHUHUS, IMHKA, XKeJe3a, MEIH).

[I1aHupoBaTh W OCYIICCTBIATh HA NPAKTHKE XHMHUYECKHUE OSKCIICPHUMEHTHI,
HpOBOI[I/ITB Ha6JHOI[CHI/ISI, JcJ1aTb BBIBOJIBI 110 pe3yHBTaTaM BKCHepI/IMeHTa.
CrnenoBaTh npaBuiiaM 0e30MacHON pabOThI B J1a0OpaTOPUU MPHU MCIOJIb30BAaHUHU
XUMHYECKOHN TIOCY Il U 000PYAOBaHUS.

[Tpon3BOINTH BEIYMCIICHUS 110 XUMUYCCKHM YPABHCHHSIM.

BeicTpanBarh pa3sBEPHYTHIE NMMCBMEHHBIE M YCTHBIE OTBETHI C OIIOPOM Ha
WH(OPMAIIHIO U3 YYeOHHKA U CITPABOYHBIX MAaTEPHAIIOB, IPAMOTHO HCIOJIH30BATh
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[Ileprnonnueckoit CUCTEME
xumMudeckux osiaementos J. .
MeHneseena.

Haxoxxneaue B pUupoae.
PDuznueckue U  XHUMHUYECKHUE
CBOIICTBA. Baxueiimue

COCIUHCHUS Kaabliusl (OKCHJ,
rUIpoOKCHI, coin). JKECTKoCTh
BOJbI U CITOCOOBI €€ yCTpaHECHHUS.
AJTIOMUHUM. Ilomoxenue B
[Ileprnonnueckoiut cucreme
xuMudeckux snemMeHTtoB J[. .
MenpaeneeBa, CTPOCHHE aToMa.
Haxoxaenue B pUPOJIE.
duzngeckue U XHUMHUYECCKHEC
CBOMCTBA. AwmdoTtepHbie
CBOMCTBA OKCHJIa U TUAPOKCHUIA.
Keneso. [Monoxenue B
[leproanaeckoi cucreme
XUMHUYECKHUX DJIEMEHTOB

JI. . Menneneena, CTPOCHUE
atroma. Haxoxnenue B mpupoje,
dusznyeckue "u XUMHYIECKHUE
cBoiictBa. OKCHUIbI, THJPOKCH]IbI
u conu xenesa(ll)

u >xene3a(lll).

JleMoHcTpannu

B3anmoneiictBue HATpUsd C
BOJI0M. OKpallluBaHWE MJIAMEHU
MOHAMHU HATPHUS U KaJTHS.

OxkpamuBanue IIaMeHUu
MOHAMU KaJIbITH.
B3anmonencTBHue OKCHIIa

M3y4YCHHBIN NOHATUMHBIN anmnapaT Kypca XUMHUH.

Vcnonp30BaTh MpH  BHINOJIHEHWH y4eOHBIX 33JaHUid W B Ipolecce
M CCIIEIOBATEIHCKOMN JeSITeIbHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEpaTypy
XUMHUYECKOTO COJIEp KaHMs, CIIPaBOYHbIE MaTepualbl, pecypcbl MHTepHeTa
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KaJIbLYS C BOOOU.
Buneomarepualibi: ropeHue
bKeJie3a B KUCJIOPOAE U XJIope.
JlabopaTropHble M NpaKTHYECKHE
padoThI Jlabopamopnwie
onvimol: O3HakomIIeHUE c
oOpasnamMul  aJFOMUHHUSI H  €ro
CILJIaBOB.

AmdoTepHbIe CBOMCTBa
rUAPOKCHUIA aTTFOMUHUS.
KauecTBeHHBIC peaKkIMy HAUOHBI
Kesesa.

[ Ipakmuueckue pabomuw:

Ne 6. JKécrkocth BOIBI WU
METOABI €€ YCTPAaHECHUS.

No 7. Pemenune
DKCIIEPUMEHTAJIBHBIX 3a/Jad [0
Teme «MeTtasuib.
Botuucnenusn

— 10 YpaBHEHUSIM
XMMHUYECKUX pEaKlui, eciu
OIWUH W3 pPEareHToB JIaH B
U30BITKE WM  COAEPKUT
NPUMECH;

MacCOBOU J10JIU BBIXO/1Q
NPOJIyKTa PCAKITUHN

Pa3znen 4. Xumusi u okpy:karomasn cpeaa (6 u)
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Tema 3. BemecrBa m

Hosbie MaTrCpuruajibl 1 TCXHOJIOTHUHA,

XapakTepu30BaTh pOJb XUMHUU B pa3- JUYHBIX cdepax AITeIbHOCTH JIIOJEH,

MaTepuajbl B JKHM3HM (BemiectBa W marepualibl BOCHOBHBIE BELIECTBA W MaTEpHUalIbl, MPUMEHSAEMbIE B >KM3HU COBPEMEHHOIO
JeJI0BeKAa MOBCEJIHEBHOM >KM3HU YEJIOBEKA/YeIOBEKA.
(6 1) XUMUS U 3J0POBBE. OOBsACHATH YCIOBUA 0€30MacHOr0 HCIOIb30BaHHUS BEHIECTB M XUMHUYECKUX
be3zonacHoe  HCIONIB30BAaHUE  |[PEAKIHA B OBITY.
BCILICCTB MU XUMHYECKHUX  |AHaIM3upoBaTh U KPUTUYECKH OILICHWBATh HH(OpMALMIO O  BIUSHUU
[peakIuii B OBITY. [MPOMBILIJICHHOCTH, CEJIbCKOr0 XO034iCTBa, TPAaHCHIOpPTa W JAp. Ha COCTOSHUE
[Ipupoaubie WCTOYHHUKH |OKPYXKAIOUIEH cpeabl.
YTJIEBOJIOPOJIOB (yronb, [YMeTb OKa3bIBaTh MEPBYIO MTOMOIIb P XUMUYECKUX 0KOTAaX U OTPABIICHUSX.
OPUPOIHBIN ras, HedTh), [[IpuHHMaTh yyacTue B 00CYXKIEHUU MPOOIEM XUMUUYECKON U AKOJIOTUYECKOM
MPOIYKTHI UX MEPEePAOOTKH, UX |[HAMPABICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO TO3UIUIO [0 TMpodiieMe U
poJib npeiaraTh BO3MOKHBIE ITyTU €€ pelIeHHs
B OBITY U IMPOMBIIIJICHHOCTH.
OCHOBBI AKOJIOTMYECKOMI
PaMOTHOCTH. XHUMHYECKOE
3arpsi3HEHUE OKpY>Karo- IIeu
Ccpelibl (mpenenbHO
JT0ITyCTUMAsT KOHIICHTpAIUS
BeniectB — [1JIK).
Ponp XxumMuM B pelICHUH
SKOJIOTMYECKUX MPpodIeM
O06o0menne

MPOIICHHOI0 Kypca
(10 gacos)
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IHoaxoabl K OlIeHUBAHUIO IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUsI

[Ipy oOuUEHMBAHMM [JIAHUPYEMBIX  PE3YJIbTATOB  OOYYEHUS  XUMHH
oOyuaroruxcst ¢ HOJA HeoOXoAMMO YYUTHIBaTh TaKU€ WHIWBUAYaIbHBIC
OCOOEHHOCTH MX Pa3BUTHS, KaK: YpPOBEHb pa3BUTUS MOTOPUKH PYK, YPOBEHb
BJIQ/ICHUS YCTHOM KCIPECCUBHOM pPeublo, ypOBEHb pabOTOCIIOCOOHOCTH Ha YPOKE
(MCTOIIAEMOCTh ILEHTPAJILHOM HEpBHOU cucTembl). Mcxonst U3 3TOro, yuyuTelnb
WCIIONIB3YET ISl YYAIUXCS WHIAWBUIyaJIbHBIE (DOPMBI KOHTPOJIA PE3yIhTaTOB
oOyueHuss xumuu. [lpm CHWKEHHOW pabOTOCIIOCOOHOCTH, BBIPAKEHHBIX
HAPYLICHUSX MOTOPHKH PYK BO3MOXHO YBEJIMYEHHE BPEMEHM JJIs1 BBIIIOJHECHUS
KOHTPOJIGHBIX M CaMOCTOSITENBHBIX paboT. KOHTpoBbHBIC, CaMOCTOSTEIBHBIC H
MpakTU4Yeckue paboThl TMpPU  HEOOXOJUMOCTH  MOTYT  MpeajiaraThCs C
VCIIOJIb30BAHUEM JJIEKTPOHHBIX CHUCTEM TECTUPOBAHUS, WHOI'O IPOTPAMMHOIO
oOecrieueHus, O0OECIEUUBAIONIETO MEPCOHU(PUIIMPOBAHHBIA  Y4eT  y4eOHBIX
JOCTIKEeHUM oOydvaronuxcs. TeKylnui KOHTPOJIb B OpMe YCTHOTO OMpoca MpH
HU3KOM KaueCTBE YCTHOM OKCIPECCUBHOW peyu O0OYyYarolmuxcsi HeoOXOAUMO
3aMEHSITh MTUCbMEHHBIMU (hOpMaMu.
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