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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Taxke Ha OCHOBE (efepaTbHON paboyuel mPOrpaMMbl BOCTUTAHUS
U C Yy4€TOM KOHIEMIMHK TMpenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3ienaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —IpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
DHEPruh M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS T100aIbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHMH OOECHedYMBaIOTCs crHelupuKon
colepkaHusi  y4yeOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzyueHuro. ColepraHHue CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPHUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IMPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnyeckoro 3akoHa /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JMCCOLMAIIMU BEIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEILHO OT OJIHOTO
YPOBHSI K IPyTOMY, BBITIOJIHSSI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMSI CBOWCTB,
CTPOEHHS U BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYUYEHUS U3y4aEMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOU ITPUPO/IbL, IEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHs B Hayke. M3yueHWe XMMHUM NPOUCXOIUT C MPUBJICYCHUEM 3HAHUW W3
paHee M3yYEHHBIX Y4EOHBIX MpeameToB: «Okpykawomui mupy, «buomorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a7a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B MPUOOIICHUH K



HAyYHBIM METOJaM TIO3HAHUS MPHU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIU, B
(dbopMHUpPOBAHNUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUIA U MX TPUMEHEHUU B YIEOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00OpallleHUs ¢ BEIIECTBAMH B ITOBCEIHEBHOM >KU3HH.

[Ipn M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BAXKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHE WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YEHUSI HA  CHUCTEMaTHYECKOE MpUOOIIEeHHE
0o0y4Jamuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIMMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINN), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUM OOBIACHATH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIET0 MHPA, WCIOJB3Ys 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU WU3YUYECHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B ITOBCETHEBHOM KU3HU U TPYIOBOU
NesATEeIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOUICHHH,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJiS BBIPAOOTKH HSKOJOTHYECKU
1eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEISIX
COXPAaHEHUS CBOETO 3I0POBbS U OKPYKAIOWIEH IPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs ¥ HAIpPaBIEHHOCTU AANbHEHIIIETO
oOydJeHwus.

OO1ee 9rco 4acoB, OTBEAEHHBIX JIJISl U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBisger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATIpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U COKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHass Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

@u3nuecKnue U XMMUUYECKUE SABJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 000pPYOBaAaHUEM, U3YUEHUE U OIMKMCAHUE
bu3nUecKkuXx CBOMCTB 00pa3ll0B HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbjJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3iioxeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JEICHHs CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApWBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJIed MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Baxuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31€eMEHT U MPOCTOE
BelecTBo. HaxokneHuwe kuciopoga B MNpUpoAE, (PU3MUYECKHEe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI
MOJYYEHHS] KHUCIOpOJa B Jaboparopud H HOpOMbIIUIEHHOCTUH. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporiHas MoAupUKaIs KUCI0poaa.



TennoBoit 3¢(deKT XUMHUECKON peakiud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToSTydeHusl. Kucnotsl
Y COJIN.

Monsipablii 00BEM Ta30B. Pac4€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurenb.  PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpoB B Npupoj€ U B KU3HU 4esoBeka. KpyroBopoT BOjbI B MPUPOJE.
3arps3HeHre NpUpoOaHbIX BoJ. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpaszyromne. Homenknatypa oxcugoB. Dusnmdeckne u XUMHUYECKUC
CBOMCTBA OKCHUJIOB. [lonyueHune okcuaos.

OcHoBanus. Kmaccudpukanmst OCHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonmydyeHne OCHOBaHUM.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerosa.
[TosrydyeHue KUCIoT.

Conu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnueCcKas CBS3b MEKY KJIAaCCAMU HEOPTraHUYECKUX COCIMHEHMM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3/IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIIOBHS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (1moxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IOJYy4YeHUE, COOMpaHUE, pACMO3HABAHHUE W W3YYCHHE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTBue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
HCIIOJIb30BaHNE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, ucCCIenOBaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3THYHON
PacCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMu (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUeHHE B3aUMOJICUCTBUS



okcuna meau (II) ¢ pacTBopoM CepHOM KUCIIOTHI, KUCJIOT C METallJIaMHU, pPEeaKIUl
HEUTpaNU3aluy, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 33]a4 110 TEME
«BaxkHen1me Kiaccbl HEOPraHMYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
ya1emMenToB JI. U. MengesneeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneesa. Kopotkonepuoanas u qiauHHonepuoaHas hopmsl [lepuoaunyeckoit
cucrtembl xumudeckux siemeHtoB . M. Mengeneesa. Ilepuonbl W rpyImbl.
OU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYNIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA I10 €ro MnoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W npaktuku. [l. M. MenneneeB — y4y€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHHs.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PACTBOPAMM KHUCIOT W IWIEIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropenue, peakiiiy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnbnie ceasu

Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU HM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.



OOmue ecTeCTBEeHHO-HAYUYHBIC TTOHSATHUS: HAyYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoaUuYHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOIIBI,
PaIoOaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Tra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, KAIHS, KAIBIUA U UX COCTUHECHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepuomnueckon cucreme u
CTPOCHHUEM KX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOM CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJacCaM HEOPTraHMYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B pEaKIMM BEHIECTB, MO TeIioBoMy 3ddexTty, mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
y4acTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xumuyeckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [[oHsITHE 0 TOMOTE€HHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 XuMuueckoM paBHOBecun. DAKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUU M TOJO0XKEHHUE XHUMHUYECKOIO

paBHOBECHS.
OKHUCAUTENPHO-BOCCTAHOBUTEIbHBIE  pEaKLUWH,  JJIEKTPOHHBIA  OamaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocrtaBneHue  ypaBHEHUH

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ C HCITOJIb30BAHHUEM METOAA
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnel, aHMOHbI. MeXaHW3M AUCCOLMALIMM BELIECTB C PA3NMYHBIMU BHJIAMU
XUMUYECKOH CBs3U. CTeneHp Auccounanuy. CHUIIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE M COKpAalEHHbIE MOHHBbIE YypaBHEHHs peakumid. CBolicTBa KHUCIOT,
OCHOBAHUH U COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOIUTHIECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha HOHBI. [loHsATHE O TMApOIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKIUU OT
BO3JCHCTBUS  pa3iMYHBIX  (PAKTOPOB, MCCIEJOBAHHE  DJIEKTPOIPOBOJIHOCTHU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coJiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEJIEHHUE OIBITOB, HIUIIOCTPUPYIOLINX
OpU3HAKKW TPOTEKAaHUS peakuuili HOHHOro oOMeHa (oOpa3oBaHHE OCAaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU PA3I0KEHUs,
COCIMHEHMSI), PpACIIO3HABAHWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBI, pEHIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 1 MX cOeIMHEHUSA

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA IIpUMepeE Xjopa (B3auMoeicTBHe
C MeTajJylaMHM, HeMeTaulaMu, mienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHYECKME CBOWCTBA, IIOJy4y€HHE, IpuMeHeHue. [Jlencrteue xiopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHENIIne XJIOpUAbl U UX HAXOXKICHHUE B
npUpoe.

OOmast xapaxkTepuctika 31eMeHToB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u ¢u3NYEeCKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOJa U CEpbl. AJUTOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBOMcCTBa cepbl. CepoBOJOpO, CTpOeHHuE, (U3MUECKUe U
XUMUYECKHE CBOMCTBA. OKCUIABI CEPBl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHUYECKHUe CBOMCTBA (00II1e KaK MpeIcTaBUTENs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKlMU, JieXkKallie B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MONy4eHUsl CepHOil kucnotThl. IlpuMeHeHnue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KAayeCTBEHHAs peakius Ha CyJb(aT-HOH.
Haxoxnaenue cepsl U €€ COCOUHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HECHUE
OKpY’KaIoIlIe Cpeibl COCIMHEHUSIMU Cepbl (KUCJIOTHBIE OXIH, 3arpsi3HEHHE
BO3lyXa U BOJOEMOB), CITOCOOBI €T0 TIPEIOTBPAIIICHHS.



OOmas xapakrepucTuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCIECHUA. A30T, paclpocTpaHeHHE B MPUPOJIE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuak, ero
bu3nUeckue 1 XuMUYECKHUe CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMoJiydeHHe, (PU3NIECKUe M XUMUYECKUE
cBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIUpUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00pEHUM.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
N0, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucinora, HU3NIECKUEe W XUMUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENICHH OKUCIICHUS. Y TIEpO, aJUIOTPOITHBIE MOAU(PUKALIUH,
pacrnpocTpaHeHHe B Mpupoze, pusndeckrue u XMMHUUECKHUE CBOMCTBA. ACOpPOLIHS.
Kpyrosopor yranepoga B mnpupone. Oxkcuabl yriepoja, uX (u3nueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJyYE€HUE U
MpUMEHEHHE. JKOJIOTHYECKUE MPOoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUMOTE3a II00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YrosbHas
KHCIIOTa U e€ Coiu, WX (PU3NYecCKne W XUMHYECKHE CBOWCTBA, MOJyYCHUE U
npuMmenenne. KauecTBenHass peakius Ha KapOoHaT-noHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, POMBIITIEHHOCTH U CETCKOM XO3S1CTBE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KAK O COCIMHEHUSIX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie WMCTOYHUKHA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
NPOAYKThI WX TepepaboTku (OEH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, yriieBoJlax — U UX
poii B JKM3HU UeJOBeKa. MaTepuaibHOE €IWHCTBO OpPraHWYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHeHue. CoeMHEeHHs KpeMHUS B npupoje. O01me npeacTaBieHus 00 OKCHIEe
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIOJIb30BAHUE B OBITY, B
IIPOMBITIUICHHOCTH. BaxXHEHIe CTpOUTENbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, >Kkene300eToH. [IpobOmeMbl 0e30macHOTO  MCIMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBIThI, OTPAKAMONMKE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iiaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca O0YTIMBaHU caxapa Moj IeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEPHOM KUCIOTHI,
MIPOBE/ICHNE KAYeCTBEHHOW PEAKIINU Ha CyNb(aT-uoH U HAOIIOACHUE MTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (M3MYECKUMHU CBOWMCTBaMU a3oTa, (pocdopa u ux
coeMHEHUM (BO3MOXXKHO HCIOJb30BAaHUE BHICOMATEPHAIOB), 00pa3liaMi a30THBIX
u ocopHBIX ynoOpeHul, MmoayuyeHue, coOupaHue, pacro3HaBaHHE M H3Yy4YEHUE
CBOWCTB aMMHUaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaKlMil Ha MOH aMMOHHS U
dochar-moH W W3yUYCHHE TPU3HAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YUYEHUE MOJENEeH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCcOpOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOTa3a, IOIYy4YEHHE,
coOupaHue, paclio3HaBaHWE M M3YUYEHHE CBOWMCTB YTJIEKUCIIOTO rasa, MpOBEIECHUE
KaueCTBEHHBIX PEAKIMIA Ha KapOOHAT M CHJIMKAT-UOHBI U U3YyUYCHHUE MPU3HAKOB MX
MPOTEKAaHMS, O3HAKOMJIEHHE C MPOAYKIHUEH CHIMKATHOW MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMme «BakHelllne HeMeTaulbl U X
COCTMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO61mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucrtemMe XUMHYECKUX 3yeMeHToB [[. U.
MengneneeBa u crpoeHus aTroMoB. CTpoeHue meTauioB. Merauyeckasi CBsA3b U
METAJUIMYECKas: ~ KpUCTa/UIMUecKass  pemeTka.  DJIEKTPOXUMUYECKUU  psif
HaIpspKeHUN MeTauioB. du3znueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4YeHusi MeTamuioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyTyH, JIOPATIOMUHHM, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHntoB /. M. MenzaeneeBa, CTpO€HHUE MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u
TUAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[Tepuoauueckon cucreMe Xxumru4ueckux 3yeMeHToB /. . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B ITpupoe. PU3NUecKue 1 XMMUYECKUE CBOMCTBA MarHus U



KaJiblusl. BaxkHeiiire coefuHeHns! Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AnroMHuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH]IA
ATIOMHUHMUSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoE€HHE aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMUYECKHE CBOMCTBRA *kene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
VCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS Kejle3a B KUCIOPOJe
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHUAIOB), MPHU3HAKOB  IMPOTEKAHUs
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblMsl, aTFOMUHUS, ITMHKA, *Keme3a (1)
u xenesa (II), menu (I), HaOmromeHME W OMHMCaHWE MPOIECCOB OKpaIlMBaHUS
IJJaMEHH HWOHAMU HATpus, KaJus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), CCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA ATTFOMUHUS U
TUJIPOKCUA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxueiimme
METaJUIbl U KX COCTUHEHUS.

XuUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. I[lepBas momonrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUe OKpyXk aroleid cpeabl (mpeaeibHas AOMyCcTUMas
KOHIIeHTpalus BeulecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mescnpeomemmnbnie ceasu

Peanu3zanust MeXOpeaMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAy4YHBINH (pakT, rUmoTes3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUpUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dusuka: MmaTepusi, aToM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaOaKTUBHOCT, MOJICKYJIa, AIIEKTPUUCCKUIM 3aps, MIPOBOJTHUKH,
MOJIyIIPOBOJHUKH,  JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY
U HAYYHOMY HACIEOWIO, TOHUMAHMsS 3HAYEHUS XUMHUYECKOM HAyKU B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
II0JIE3HOH, yUeOHOUCCIIEJ0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JIEATEILHOCTH TIPH BBITIOJIHCHUH
y4eOHBIX, TO3HABATEIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKHUX DSKCIEPHUMEHTOB,
CO31aHUH Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIN
B IIpOILIeCCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEU C MO3ULMHA HPABCTBEHHBIX W IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aMMOCBSA3SX YEJIIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboOThl C Yy4YeOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TIpaBWJ  O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHMM 1O  XHMMHHM, OCO3HAHHBIA  BBIOOp
WHUBUyTbHOW TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON eITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
GuznyecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJ O€30MACHOTO MOBEICHUS IPU padOTe ¢ BELIECTBAMHU, & TAKKE B CUTyalUsX,
YIPOXKAIOIIMUX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEHICHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHSTHS (3aKOH, TEOPHsl, TPUHIUII,
runore3a, (Qakr, CHUCTEMa, TMPOLECC, OIKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4UeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIaCCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYMS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3HI TIO MIPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHON paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHEeTa), KpUTHUYECKH OLEHHWBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYI0 HH(OPMAIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHM,
OBJIQJICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIEHYIO (JOpMY MpeCTaBIeHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJa4dl HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJBbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOLEH NPUPOAHOU
cpensl.

KoMMyHHUKAaTHBHBbIC YHMBEpPCaJIbHbIC Y4eOHbIe 1eHCTBUS:

yMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) MO CYILIECTBY
oOcyxJaeMoii  TeMbl, (OPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  MOPEACTABIATh  IMOJYUYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMU
JNEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICOBAHUIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIIbHOM WM HMCCJIEAOBATEIbCKOW  JESITENBHOCTH  INPU  PELICHUHU
BO3HMKAIOIIMX TNPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JECHCTBUW, ONPEIAECICHUE KPUTEPUEB [0 OLEHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MOJIyYeHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakinu,
SJIPO aToMa, dJIEKTPOHHBINA CIIOM aToMa, aTOMHAasi OpOUTAITb, paInyC aTOMa,
XUMHYECKasl CBSA3b, MOJSPHAST U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, HOHHAA
CBSI3b, HWOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJi1 BellIecTBa
(mpolieHTHAsl KOHIICHTpAIs) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepronuueckoil cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabnune «llepuoguueckass cucteMa XuMuU4eckux »diemeHToB J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij apa, 0011ee 9uciio SJIeKTPOHOB U
pacmpeneneHre ux 1mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuU;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN NEITEILHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTeMaTH3alluio0, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIe1I0BATh MPABUIIAM MOJB30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYYCHHUIO M COOUPAHUTO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEACIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHIUKATOPOB (JTaKMyC, GeHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJIUTHYECKAS THUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTauInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauloB, CIUIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIEIbHO AOMYCTHUMAasi KOHILIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opMyJie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUN KPUCTATIMYECKOU
PEIIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyo (opmy I[leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIINE TEPUOJIBI, COOTHOCHUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOMN TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B U3MECHEHUH
CBOMCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpelesiax MaJlbIX MEepUOAOB U
TJIABHBIX TOJATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 4YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIHU
BEIECTB, N0 TEIIOBOMY 3P (HEKTy, 0O U3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEUUUECKUE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPAaBHEHUSA DJEKTPOJUTUYECKOW JHCCOLMAlUU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIU;

coOJro1aTh TIpaBuJIa MOJL30BAHMS XUMUYECKON TTOCYI0N U Ta00paTOPHBIM
obopyIoBaHMEM, a TakKe TMpaBWja oOOpalleHUusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuaka M yrieKHcIIoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HMOAMI-,
kapOoHat-, (docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEICCTB;

NPUMEHSTH OCHOBHBIE OMEPALIUUA MBICIUTENbHOMN JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpPaBHEHHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJBl TO3HAaHUS — HaOII0IeHUE,
U3MEpPEHHE, MOICIIUPOBAHUE, IKCIIEPUMEHT (PEaTbHBIN M MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KouunyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U JyeKTpoHHbIe (LM pPOoBbIE)
KountpoabHbie [MpakTHyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChbl
padoTsbI padoThI
Pasnea 1. IlepponayanbHble XUHMHYECKHE MIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
’ MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeloBeKa
12 BertecTBa 1 XuMH4UeCKHe 15 | Bbu6nmuoreka [JOK
’ peaKum https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 20

Paznen 2. BaxHeiilye nmpeacTaBuTeIu

HEOPraHnIeCKMUX BEIIECTB

1 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [IOK
00 okcHumax https://m.edsoo.ru/7f41837¢
29 Bomopon. [onsitue o 2 1 bu6mmoreka [IOK
KHCJIOTaX U COJAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nmuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnen 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuoanueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 Bbu6nmuoreka [JOK
XUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aTroma
XHUMHU4YEeCcKas CBS3b.

32 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIBLHBIE PEAKITUN
Bbu6nmuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/mn P Konrpoabnsie  IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznein 1. BeniecTBO M XUMHYeCKHUE PeaKIUU
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexka HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIUS. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazgen 2. HemeTaJILI M HX COeTUHEHU ST
)1 OO01mast XapaKTepruCcTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHTOoB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
’ PyTaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa LIOK
’ . py ) poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pasneny 25



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

Paszgen 3. MeTaauabl 1 HX COeIMHEHUA

bu6mmoreka [IOK
1 I 4
3 Obmue cBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHEUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeaa
4.1 BermecTtBa 1 MaTepualnsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ Hl p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N KoauuecTBO YacoB
Tema ypoka Kontpoabnbie  IIpakTnueckue
n/n Bcero
padoThI padoThI
1 [Ipenmer xumuu. Ponp XxuMuu B KU3HU YesnoBeka. Tena u 1
BCIIECTBA
2 IToHsTue o MeTOAaxX MO3HAHUS B XUMUU 1
[TpakTuueckas padora Ne 1 «IIpaBuia paGoTel B
3 JabopaTopur U MPUEMBI OOpAIICHHS C JIA00PaTOPHBIM 1 1
00opyI0BaHUEM»
4 Uucrele BemecTBa U cMecu. CrocoObI pa3aesieHus: cMecei 1
5 [TpakTrueckas padota Ne 2 «Paznenenue cmeceit (Ha 1 1
MIpUMEpE OYUCTKH MTOBAPEHHOMN COJIN )»
6 ATOMBI U MOJIEKYJIBI 1
. XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 1
3JICMCHTOB
[IpocTeie u cnoKHBIE BELIECTBA 1
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1
10 3aKOH ITOCTOSHCTBA COCTAaBa BEIICCTB. XUMUUECKast |
dhopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB
1 OTtHocuTenbHasa aroMHas Macca. OTHOCHTEIbHAS |
MOJIEKYJISIpHAsi Macca
12 MaccoBast JoJIsI XUMHYECKOT0 DJIIEMEHTA B COCIUHECHNU 1
13 KomnuectBo BemectBa. Mosb. MossipHast Mmacca 1




duznyeckre 1 XUMUYECKHUE IBJIEHUA. XUMHUUECKAs

14
peaxuus

15 IIpu3Haku U ycil0BUs IPOTEKAHUS XUMUYECKUX PEAKLIUN

16 3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUUYECKHE
ypaBHEHUS

17 Brrurcnenus: Kom4yecTBa, MacChl BEIECTBA 110
YPaBHEHHSIM XUMUYECKUX PEAKITUI

18 Knaccudukanms XuMudeckux peakiuil (CoequHeHus,
pa3noKeHusl, 3aMeNIeHUs], 00MEHa)

19 M. B. JIOMOHOCOB — y4€HBIN-3HIIUKIIONEIUCT.
O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI

20 KonrtponsHas padora Nel no reme «BermiectBa u
XUMHYECKHUE PEAKITUI

)1 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopon —
3JIEMEHT U NpocToe BemecTBo. O30H

” dusnyueckre 1 XMMUUECKHE CBOMCTBA KUCTIOpoa (peakiuu
okuciaeHus, ropenue). [lonstue 06 okcumgax

” CriocoOblI mostyueHus KUCIopo/a B 1adopaTopun U
MPOMBIIIICHHOCTH. [I[puMeHeHne Kuciopoaa
TennoBoit 3 pekT XUMUIECKON PEaKIuu, TTOHSATHE O

24 TEPMOXMMHYECKOM YpaBHEHUH, 3K30- U IHIOTEPMUUYECKUX
peaxusax

’5 TommmBo (HedTh, yrosib U MeTaH). 3arpsiI3HEHUE BO3AyXa,
CIOCOOBI €T0 MPEIOTBPAIICHHS

%6 [Tpaktuyeckas padora Ne 3 o teme «llomyuenue u
coOMpaHue KUCIOPO/Ia, U3yUYeHUE eT0 CBOWCTBY

7 Bonopoa — snemMeHT 1 npocTtoe BemecTBo. HaxoxaeHue B

PUPOJIC




duznyueckre 1 XMMUUYECKHE CBOMCTBA BOJAOPO/IA.

28 [Ipumenenue Bogopoaa !

29 [ToHsITHE O KHCIIOTAX U COMSAX 1

30 Crioco0bI TToTy4eHus1 BOAOPO/Ia B TaOOpaTOpUH 1

31 [Tpaktuyeckas padora Ne 4 o teme «llomydenue u 1
coOupaHue BOAOPOJa, U3YUCHHE €T0 CBOMCTBY

32 Mosmsipablii 00bEM ra3oB. 3aK0H ABOTaIpo 1

3 Brruncienus 00bEMa, KOJIMYECTBa BEIIECTBA T'a3a 10 €ro 1
M3BECTHOMY KOJMYECTBY BEIIECTBA UIH 00bEMY

34 Boruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO PEaKIuu Ha 1
OCHOBE 3aKOHA O0BEMHBIX OTHOIIIEHUH ra30B

35 dusnueckre U XUMUYECKHAE CBOMCTBA BOJIEI 1

36 CocraB ocHoBanuil. [ToHsiTHE 00 MHIUKATOpaX 1

37 Bona kxak pactBopurens. HachllieHHbIe ¥ HEHACHIIIICHHbBIE 1
pacTtBopbl. MaccoBas 0715l BEIIecTBa B pacTBOpeE
[TpakTuyeckas pabora Ne 5 o teme «lIpurotoBienue

38 pacTBOPOB C ONpPEETEHHON MacCCOBOM JOJIEH 1
PAacCTBOPEHHOTO BEILIECTBA»

39 Konrtponsnas padora Ne2 o reme «Kucnopoa. Bonopon. 1
Boga»

40 Oxkcupl: cocTaB, KiIacCu(UKaIMs, HOMEHKIIATypa 1

41 [TonydyeHue 1 XuMHYECKHE CBOMCTBA KUCIOTHBIX, 1
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42 OcHoBaHHUsI: COCTaB, Ki1accu(uKaIys, HOMEHKIATypa 1

43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA OCHOBaHUM 1

44 Kucnotsr: cocras, kinaccudukaiys, HOMEHKIATypa 1

45 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA KUCIOT 1




Comnu (cpenHue): HOMEHKIATypa, CIOCOOBI MOTyYeHHUS,

46 XUMHUYECKHE CBOMCTBA
[TpakTuueckas padora Ne 6. Pemenue skcnepuMeHTaIbHBIX

47 3a1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COEAUHECHUIN»

43 I'enernyeckas cBSA3b MEXKAY KJIacCaMH HEOPraHMYECKHUX
COCTUHEHUN

49 O0001IeHrEe 1 cUCTEMaTU3aIlNs 3HAHUI

50 KonrtponbHast padora Ne3 o reme "OCHOBHBIE KIIacChI
HEOPraHUYeCKUX COeAMHEHUI"

51 [lepBble MONBITKY KJIACCUPUKALNN XUMUUYECKUX
aneMeHTOoB. [IoHsATHE O rpynnax CXOAHBIX 3JIEMEHTOB

59 Ilepnonnueckuit 3akoH u Ilepuoanueckas cucrema
xuMuueckux anemenToB 1. . Meneneera

53 Ilepuonsl, rpynmnel, NOATPYIIIILI

54 Crpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oTormbl

55 CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
Ilepnonnueckoii cucremst 1. 1. Menneneena

56 XapakTeprucTUKa XMMHUYECKOT0 3JIEMEHTA 10 €ro
nojoxxeHuto B [lepuoauueckoii cucreme /. . Menaeneena
3nauenue [lepuoguyeckoro 3akoHa st pa3BUTHS HAYKH U

57 npaktuku. /1. 1. MenaeneeB — y4€Hblid, megaror 1
rpa)xJ1aHuH

58 PezepBHblil ypok. O0001IeHNE U CUCTeMaTH3aIMsI 3HAHUH /
Bcepoccuiickas npoepouHasi pabota

59 Kontponbnas padota Ne4 o reme «CtpoeHue aToma.
Xumudeckas cBs3b» / Beepoccuiickas mpoBepoyHast padbora

60 DIEeKTPOOTPULIATETLHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB




61 HNonnag xumuyeckas cBsI3b

1
62 KoBanenTHas nosisipHas XuMH4YECKas CBS3b 1
63 KoBasneHTHast HenosspHas XUMHUYECKasi CBS3b 1
64 CreneHb OKUCTICHUS 1
65 OKuUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIUN 1
66 OKucauTeny 1 BOCCTAHOBUTEIU 1
67 PesepBubIil ypok. O6001IeHHE M CHCTEMaTH3aIIMsI 3HAHUN 1
1o TeMe «CTpoeHue aroMa. XUMUYECKasi CBSI3b»

68 PesepBHeIil ypok. O000IIeHNE U CHCTeMAaTHU3alHs 3HAHUIMA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

KoanuecTBO 4acoB

Ne n/m Tema ypoka B Kontpoabnbie  IIpakTnueckue
cero padoThI padoTshI
1 IIepnonnueckut 3akoH. Ilepuonnueckas cucrema 1
xuMmuueckux asementoB JI. . Menaeneera
) 3aKOHOMEPHOCTH B U3MEHEHHUH CBOKCTB XUMHUUYECKHUX |
3JIEMEHTOB MEPBBIX TPEX NEPHOIOB
3 Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX |
BEILIECTB
4 Buabl XMUMUYECKON CBA3U U TUIIBI KPUCTAJUIMYECKHUX 1
pemeTox
Kontponbnas padota Nel o reme «IloBTOpenue u
5 yriIyOJICHHE 3HAaHUH OCHOBHBIX Pa3zelioB Kypca 8 1 1
KJ1acca»
6 Krnaccudukanus XUMHYECKUX PEAKIIHHA 110 pa3TuIHBIM 1
MpU3HAKaM
7 IlonsTHEe 0 cCKOpOCTH XUMHUYECKOM peakiuu. [lonsaTue o 1
TOMOTEHHBIX U TE€TEPOreHHBIX PEaKLIUsIX
[TonsiTue 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
8 BIIMSIIOIIME HA CKOPOCTh XUMHYECKON PEAKIUU U 1
MOJIOKEHNE XUMUYECKOTO PAaBHOBECUS
9 OKuCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUN 1
10 Teopus anexkTpoauTuieckoi aucconuanuy. CUIbHbIE U 1
ciabble AIEKTPOITUTHI
11 HNounbie ypaBHEHUS peakuii 1




XMMHNYECKUE CBOUCTBA KMCJIOT 1 OCHOBAHUU B CBETE

12 MIPEACTABICHUI 00 AJIEKTPOTUTHICCKON TUCCOIUAIINN

13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTABICHUHN 00
ANEKTPOJINTUYECKON JUCCOLIUALIUN

14 [TonsiTue o ruaponn3e conen

15 O06o01ieHne 1 cucTeMaTu3alus 3HaHUK

16 [Tpaktrueckas padota Ne 1. «Pemenne
JKCIEPUMEHTAIBHBIX 3a7a1W»

17 KonrponbHas padora Ne2 1o teme «nIeKTpoIuTHYECKAs
aucconranus. XMMUYECKHe peakliMi B pacTBOpax»

13 OOm1as xapaKTepUCTHKA raJIoTeHOB. XUMUYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

19 Xnopooaopod. ComnsiHasi KUCIIOTa, XUMUYECKHE
CBOMCTBA, NOJIy4YeHUE, IPUMEHEHUE

20 [TpakTuyeckas padora Ne 2 o teme «llomyuenue
COJISTHOM KHCJIOTBI, U3yUECHHE €€ CBOMCTBY

71 BrluncieHus o ypaBHEHHUSM XUMUUECKUX PEaKIUi,
€CIT OIMH U3 PEareHTOB JaH B N30BITKE

22 OO6m1ast XxapakTeprucTHKa 3JIEMEHTOB VIA-Tpyniibl
AnnorponHsie Moaudukanuu cepbl. Haxoxmenue cepsl

23 U €€ COeIMHEHNH B ITpUpoie. XMMHUYECKHUE CBOICTBA
cepbl

24 CepoBoniopofi, cTpoeHHe, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

)5 Oxcunpl cepbl. CepHast KHCIIOTa, GU3HIECKUE 1
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

%6 XHWMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE

MPOMBIIIJIEHHOTO CTIOCO0a MOTyYSHHsI CEPHOM KUCIOTHI.




XUMHYECKOE 3arpsi3HEHHUE OKPYKAIOIIEH cpe/Ibl
COETUHEHUSIMU CEPBI

27 Brruncnenue MaccoBOM 10 BBIXOAA IPOAYKTA PEaKLUU
OO6mrast xapakTepuCcTHKa 3JIEMEHTOB V A-TpyIiibl. A30T,

28 pacrpocTpaHeHue B pupojie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA

29 AMMHaK, ero pu3nYeckue 1 XUMHUECKUE CBOICTBA,
MOJIy4eHUE U IPUMEHEHHE

30 [Tpaktuyeckas padora Ne 3 o teme «llomyuenue
aMMHaKa, U3y4eHHUe ero CBONCTBY

31 A3OTHas KucioTa, €€ pu3nueckue u XUMUYeCKue
CBOMICTBA
Hcnonb30BaHnEe HUTPATOB U COJIE aMMOHUS B KaU€CTBE

32 MUHEPAIbHBIX YI00peHni. XMMHUECKOe 3arpsi3sHeHNEe
OKpY’Karollel cpelibl COeIMHEHUSIMHU a30Ta

3 docdop. Oxeun dpocdopa (V) u pochopras kucnora,
¢dusnvecKkre 1 XUMHYECKIE CBOMCTBA, MOJIydYeHUE

34 Hcnons3oBanne GpocdaToB B Ka4e€CTBE MUHEPATBHBIX
ynoOpeHuid. 3arpsi3sHEHUE MPUPOTHON cpeabl hocharamu

35 VYraepon, paCHvaCTpaHeHI/Ie B Iipupoze, GU3nIecKue u
XUMHYECKHE CBOMCTBA
Oxcuapl yraepoja, ux (pu3nuecKkue u XuMUIeCKre

36 CBOHCTBA. DKOJOTHMUYECKUE NPOOIIEMBI, CBSI3aHHBIE C
okcuoM yrieposa (IV)

37 VYronpHas KUCIOTA U €€ CONu
[TpakTuyeckas padora Ne 4 o teme "Ilonydenue

38 yriiekucioro raza. KauecrBennast peaknust Ha kapOoHaT-

HOH




[lepBoHayabHBIE TOHATUS 00 OPraHUYECKHX BEIECTBAX

39 KaK O COETMHEHUSX yriepoaa !
40 Kpemuuii u ero coenuuenus 1
[TpakTrueckas padota Ne 5. Permenue
41 AKCIEPUMEHTAIBHBIX 3aJ]1a4 10 TeMe «BaxxHenmue 1
HEMETAJIJIbl U UX COCTUHEHUS
47 KonrponsHast padora Ne3 no treme «Baxuelme )
HEMETAJIJIbl U UX COCTMHEHUS
OO01mas xapakTepruCcTUKa XUMUYIECKUX HIIEMEHTOB —
13 MeTauioB. MeTrayuinueckasi CBA3b U METaNIMYECKast )
KpUCTaJUIM4ecKas pelérka. Gusnyeckue cBONCTBa
METaJJIOB
44 XHUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUIA |
PsI HAIPSKEHUN METAJLIOB
OO6mmwme crmocoOs! mosTydeHus: MeTauioB. CIUTaBsbl.
45 Brrunciienus no ypaBHEHUSIM XUMHUYECKUX PEAKIUNT, 1
€CJIM OJIUH U3 PEareHTOB COAEPKUT MPUMECH
46 IlonsATHE O KOPPO3UU METAILIOB 1
47 Illenoynbie METAIBI 1
48 Oxcupl ¥ TUIPOKCHUIBI HATPUS U Kallus 1
49 Illenoyno3eMeNbHBIC METAIbI — KaJIBIIUA M MarHui 1
50 Bakueiinme coeTMHEHNS KaJIbIU 1
51 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
52 JKécTkoCcTh BOMIBI M CIIOCOOBI €€ yCTPaHECHHS 1
53 [TpakTuyeckas padora Ne 6 mo teme "JKEcTKOCTh BOABI U )

METOJIbl €€ yCTpaHEHUS"

54

AmroMusni




55 AmdoTepHbIe CBOWCTBA OKCUAA U THIPOKCH]IA 1

56 Kenezo 1

57 Oxcunsl, Tunpokcubl u conu xenesa (1) u xenesa (111) 1

58 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
[TpakTrueckas padota Ne 7. Permenue

59 AKCIEPUMEHTAIBHBIX 3aJ]1a4 10 TeMe «BaxxHenmue 1
METAJIJIbl U UX COETUHEHUS
BrluncrieHus o ypaBHEHHUSIM XUMHUECKUX PEaKIUil,

60 €CIIM OJINH U3 PEareHTOB JIaH B H30BITKE UM COACPIKUT 1
npuMecH. BoluucieHns MaccoBOM JT0JIM BBIXO/1A
MPOJYKTa peakiuu

61 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1

2 Kontponbras padota Ne4 o teme «Bakueiimme |
METAJIJIbl U UX COEIUHEHUS

63 BemectBa 1 Matepuansl B HOBCEAHEBHOM KU3HU |
YelioBeKa

64 XHUMHYECKOE 3arpsI3HEHUE OKPYKAOLIEH CpeIbl 1

65 Ponp xumum B pemieHun SKOJ0TUYECKUX MpooemM 1

66 PesepBHEIil ypok. O000IIEHNHE U CHCTEMAaTHU3 AN 1
3HAHUU

67 PeszepBubIil ypok. O600IIEHHE U CUCTEMATH3AIIHS 1
3HaHUI

68 PesepBHbIil ypok. O000IIEHNHE U CHCTEMAaTHU3AIHS 1
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPpaMMbl OCHOBHOTI'0 00111ero0 00pa3oBaHus

1

IIo Teme: ((HepBOHa‘-Ia.HBHBIG XUMHNYCCKUC ITOHATHUA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUUYECKHX TIOHSATHH: aToM,
MOJICKYJIa, XUMHYECKHUH DJIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAs W HEOIHOPOJIHAS), BAJIIEHTHOCTD,
OTHOCHUTENIbHAsI aTOMHAas W MOJICKYJISIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAasi Macca, mMaccoBas JOJS XHUMHYECKOTO
3JIeMEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasT peaKIlus,
KIacCUpUKAUA  pPEaKIUid: peaklud COSAWHCHHS, pPEeaKIuu
pasNIOKCHUS, PEaKIMKM 3aMEIICHMs, PEaKIuu OoOMEeHa, 9K30- |
SHAOTEPMHUUYECKUE PEAKIINH, TEIUIOBON 3(PdeKT peakuuu, pacTBop,

MaccoBast 10Ji BeulecTBa (MPOLeHTHAs! KOHIIEHTpAIHs) B pacTBOpe

1.2

HIUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYCCKHX MMOHATHHA U

MNPUMCHATH 3TU MOHATUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJISi COCTaBJICHUS (OpMyIT

BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIIUI

1.4

PaCKpbIBaTb CMBICII 3dKOHOB COXpaHCHHA MACChl  BCIHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHsS, 3aKOHa

ABoraapo

1.5

OMpCACIIATL  BAJICHTHOCTL AaTOMOB  3JICMCHTOB B 61/IHapHBIX

COCAUHCHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKHE peakiuu (10 4YHUCIy U COCTaBy

YYacCTBYIOILIMX B PEaKIUH BELIECTB, 10 TEIJIOBOMY 3PQEKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJISIDHYIO U MOJISIPDHYHO MACChL

BEILIECTB




1.8

BBIYHCIISATH MACCOBYIO JIOJNIF0 XUMHUYECKOTO AJIEMEHTa 1o (opMyIie

COCJIMHCHUS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIIOACHUE,
U3MEpEHUe, MOJACTUPOBAaHUE, OKCIEPUMEHT  (peanbHBId U

MBICJICHHBIN )

[To Teme: «BaxkHeiimme npeaCcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX TMOHSITHM: OKCHun,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OTIpEeICTIATh MPUHAJICKHOCTh BEIIECTB K OMPENeIEHHOMY KIlaccy

coeMHeHui 1o Gpopmynam

23

KJaccu(UIMpPOBaTh HEOPraHUUECKUE BEIIECTBA

24

XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XWMUYECKHE CBOHCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPIKAasl OMHCAHHE PUMEPaMu
MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIMX  XHMHUYECKUX

peakuuii

2.5

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HNPOTCKAHUA XUMHYCCKUX

MPEBPALICHUI B pA3TUYHBIX YCIOBUAX

2.6

ClleZIoBaTh IpaBHUJaM IOJb30BAHUS XUMHUYECKOW TOCYJIOH H
na0opaTOpHBIM 00OpYOBAaHUEM, a TAK)Ke MpaBHJIaM OOpaICHHS C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBIINOJIHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO MOJYYECHUIO U COOMPAHHIO
ra3000pa3HbIX BEMIECTB (BOAOPOAA M KHCIOPO/a), IPUTOTOBICHHUIO
pacTBOpPOB C OIPEACIEHHOW MacCOBOM JOJIed PpacTBOPEHHOTO
BEIIIECTBA, MNIAHUPOBATh U MPOBOJUTh XUMHUYECKUE HKCIIEPUMEHTHI
[0 PAaclO3HAaBaHUIO PACTBOPOB INENOYEH M KHUCIOT C IOMOIIBIO

MH/IUKATOPOB (JIaKMYC, (heHOIPTaCHH, METUIIOPAHXK U JPYTHUE)

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKuu

IIo teme: «llepmomgnueckuii 3axkoH u Ilepumommueckas cucrema
xumuueckux snemeHtoB JI. M. MenpaeneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBs3b. OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC peakunumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XUMHUUYCCKUX TTOHSITHH: AApO aToma,

AJICKTPOHHBIA CJIOM aToMa, aTroMHas oOpOWTa b, paguyC aTroMma,




XUMHUYECKasi CBSI3b, MOJISIPHASI W HEMOJSIPHAs KOBAJICHTHAs CBS3b,
AJIEKTPOOTPHUIIATEIPHOCTh, HMOHHAS CBSI3b, HMOH, KAaTHOH, aHHOH,

CTCIICHb OKHCJICHUA

32

KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI

33

OIMCBIBATh U XapaKTepH30BaTh Tabauunyo Gopmy Ileproauueckoii
CHCTEMBbl XMMHYECKHX O3JIEMEHTOB: pa3lnyaTh IMOHATHUS «TJIaBHAS
noarpynmna (Arpynma)» u «nobounas mnoarpynna (brpymma)y,

«MaJiple» U «OOJIbIINE)» NEpUOAbI

3.4

packpsiBaTh cMbica [lepuoamdeckoro 3akona .M. Menneneena:
ACMOHCTPHUPOBATH IIOHUMAaHHUEC HepI/IO,Z[I/I‘IeCKOI\/'I 3aBUCHUMOCTH
CBOMCTB XMMHUYECKHX DOJEMEHTOB OT MX IMOJOXKEHHUS B

Ilepnonnueckoii cucreme

3.5

COOTHOCUTh  O0O3HAuU€HHUs, KOTOpblE UMEIOTCA B  TabmuIe
«Ilepuognueckas  cucrema  XuMuueckux  dnemeHtoB ..
MenpeneeBa» ¢ YHUCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB W 3aps] sjapa, OOIee YuciIo

AJIEKTPOHOB U pacnpeAeNieHue UX MO0 AIEKTPOHHBIM CIIOSIM)

3.6

OnmpeaAciiiTb  CTCIICHb  OKHCJICHHA  OJICMCHTOB B 6I/IHapHI)IX

COCANHCHUAX

3.7

OTIPEACTSATh BHUJl XUMHUYECKON CBS3M (KOBAJICHTHAs W WOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((BGH_IGCTBO U XUMHWYCCKas pCaKus»

1.1

PAaCKpBIBATL CMBICII OCHOBHBIX XHUMHWYCCKUX MOHATHIH: pacTBop,
AJIEKTPOJIMTHI, HEAJIEKTPOJIUTHI, DIICKTPOIUTHICCKAS AUCCOIHAITHS,
peaKkiuu MOHHOTO OOMEHa, KaTalnu3aTop, XUMUIECKOe PaBHOBECHE,
oOpaTuMbIe " HeoOpaTuMbIe peakiuu,
OKHCINUTCIbHOBOCCTAHOBUTCIbHBIC pcaKknuu, OKHUCJIUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBJICHUE, aJLIOTPOIIHS,

aM(QOTepHOCTh, XUMHYECKas CBA3b (KOBaJCHTHAs, HMOHHAs,




MeTa.H.HI/I‘-IGCKaH), KpuCTallIn4CCKad peméTKa, CIlNIaBbl, CKOPOCTb

XUMHYECKON peaKiuu

1.2

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATHHA H

MNPUMCHATH 5TU MOHATUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTaBJISITh YpaBHCHHA BHGKTpOHHTHHGCKOﬁ Juccomuanuu KuUcCIoT,
LIEJI0YEN W COJICH, TMOJIHBIE M COKpAIIEHHBIE YPaBHEHUS PEAKIIMM

HOHHOr0 0OMeHa

1.4

PaCKpBIBATH CYIIHOCTH OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MOCPENICTBOM COCTABIJICHUS SJICKTPOHHOTO OalaHca STHUX pPeaKInuit

1.5

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMHUYECKOM peakiuu

Ilo Temam: «Hemeraminsl m ux coeauHeHus» U «MeTaibl U UX

COCOUHCHUA»

2.1

XapakTepu3oBaTh  (OMHMCHIBaTh) oOmMUe W crenuduuecKue
XHUMHUYECKHE CBOUCTBA IMMPOCTBIX U CIOXHBIX BCHICCTB, MIOATBCPIKAAA
ONMCaHWE TPUMEpPAMH MOJICKYJSIPHBIX W HWOHHBIX YpaBHEHHMA

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJISITh YPABHCHU peaKHHﬁ, MOATBCPIKAAIOIUX CYIIIECCTBOBAHUC

TCHETHYCCKOM CBSI3U MECXKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUICCKHUX HpeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUSX

24

CNIeIOBAaTh MpABWJIAM IIOJIb30BAaHUS XMMHYECKOH MOCYIOH U
nabopaTOpHBIM 00OpPYOBAaHUEM, a TAK)Ke MpaBHJIaM OOpaIECHHS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHMSMH II0 BBITOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJIYYCHUIO U COOMPAHHIO

ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO rasa)

2.5

MPOBOANTh PEAKIUHU, MOATBEPKAAIONINE KAYECTBCHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XIJIOPHUJI-,
Opomuna, woaua, kapOonar, dQocdar, cunmkar, cynbdar,
THIIPOKCUINOHBI, KATHOHBI aMMOHHSI, HOHBl M3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECCTB

ITo Teme: «XuMuUs U OKPYIKaAOILIAsL Cpeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMmHueckux mnonstuit: I[IAK

BCIIICCTBA, KOPPO3HA METAJIIIOB




3.2

HpI/IMeH}ITB OCHOBHBIC OHGpaI_II/II/I MBICHHTGHBHOﬁ ACATCIIBHOCTU —
aHAIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTH3allUIo,
BBISIBJICHHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ — JJIdA I/I3y‘-I€HI/I$I
CBOWMCTB BEIIECTB M XUMHUYECCKHX PEAKIMI; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHUS — HAONIOACHHE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIEPUMEHT (PEATbHBIM U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posib XMMHM B KU3HU 4Y€JIOBEKa. XUMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE

BE€IICCTB

1.2

[TousTHE 0 MeTOAAX ITO3HAHUS B XUMHUU. YncThIe BemecTBa U cMecu. CIiocoOBI

pas3zaeneHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumudeckue diaeMeHTBl. CHMBOJBI XHMHYECKHX

37eMeHTOB. [IpocThie U clI0KHBbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuaeckast popmysia. BaleHTHOCT, aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
IHOCTOAHCTBA COoCTaBa BCIIICCTB. OTHOCHUTENLHAS aTOMHas mMmacca.
OtHocuTenbHas MOJIEKYJsIpHas Macca. MaccoBas [0JI1  XMMHYECKOTO

9JICMCHTAa B COCIMHCHHUHA

1.5

KomnuectBo BemectBa. Mosib. Mossipasi macca. B3auMOCBsI3b KOJMYECTBA,
Macchbl W YHMCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérel mo dopmynam

XHUMHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

®usnyeckue U XUMHYECKHUE SBJICHUSA. XUMHUUYECKAsl peakus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacChl  BeUIECTB.  XMMHMYECKHE  YPaBHEHHS.
Knaccudpukanus  XuMuYecKux  peakuuid  (COeAMHEHHUS,  Pa3JIoKEHHUs,

3aMeleHus, 0OMeHa)

1.7

XHMMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IOCYHOH, C
npaBuIaMu paboTHI B JaOOpaTOpuu U puéMamu oOpareHus ¢ 1abopaTopHbIM
o0opysoBaHHEM, W3Y4YCHHE M OmHucaHue (U3MUECKUX CBOMCTB 00pa3loB
HEOPTraHWYECKUX BEIIECTB, HaOmoAcHUEe (u3ndyeckux (TUIaBICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBeYM, MpPOKaJIMBaHHE MEJHON  IPOBOJIOKH,
B3aUMOJICCTBUE Meja C KHCIIOTOHW) SIBJICHHH, HAOJIOJCHHE M OIMCAaHHE
IPU3HAKOB TMPOTEKaHMS XUMHUYECKHUX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCJIOTBI C XJIOPUAOM Oapus, pas3loKeHHe

ruapokcuaa menu(Il) mpu HarpeBanuu, B3aUMOJICHCTBHE Kee3a C paCTBOPOM




conu meau(Il), usyuenune cnoco6oB pa3aeneHus cMecei (C TOMOIIbIO MarHUTA,
bunsTpOBaHUE, BHIAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus), IpoBeIeHHE
OUMCTKHA TIOBApPEHHON conM, HaONIOJICHHE U OINHCaHUE Pe3yIbTaToOB
NIPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3/IaHNE

MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX )

Baxneimue npeacTaBUTeIN HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmeck razoB. CocraB Bo3nyxa. Kucmopon — snmemeHT U mpoctoe
BemiecTBo. Haxoxaenne kuciaopoaa B Mpupoje, PU3NIEecKue ¥ XUMHUECKUE
cBoiictBa (peakuuu ropenus). Okcunbl. [Ipumenenue kucnopoma. CrnocoOb!
MIOJIyYCHHsI KHCJIOpOAa B J1a0OpaTopuy W TPOMBINUIEHHOCTH. KpyroBopor

Kuciopoaa B npupoae. O30H — amtoTponHast MoAU(pUKAIMS KHCIOpOoaa

2.2

TennoBoil 3¢ ekt XUMUYECKOH peakluu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKUE peakIHU. TOMIMBO: yroiab U METaH. 3arpsA3HEHHE

BO3/yXa, YCWICHHE TapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOS
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Bonopon — snemenT u npoctoe BeniecTBo. HaxoxxaeHne Bomopoaa B NpUpo/Ie,
dU3MUeCKHe W XUMHYECKHE CBOWCTBA, TMPHUMEHEHHE, CIIOCOOBI TOTyYeHUS.

Kuciote! u comm
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MoutsipabIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSM

2.5

®dusznyeckue CcBoiicTBa BoAbl. Bojga kak pacTBoputTenb. PacTBOpHI.
HacmmeHHHe 1 HCHACBIIICHHBIC paCTBOPHI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 11011 BellleCTBA B pacTBOpe. XUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B MpUPOJIE U B KU3HU yenoBeka. KpyroBopot
BOABI B TIPpUPOJE. 3arps3HEHHWE MPUPOIHBIX BoA. OxpaHa W OYHCTKA

MIPUPOAHBIX BOJ

2.6

Knaccudpukanuss Heoprannyeckux coemuHeHuil. Oxcuapl. Kiaccudukanus
OKCHJIOB: COJIeOOpa3yromniiue (OCHOBHBIC, KHUCJIOTHBIC, aM(pOTEpHBIC) U
HeconeoOpazyromue. Homenknarypa okcunoB. OU3NYecKue U XUMHUYECKUE

CBOMCTBA OKCHAOB. [loslyueHne okcuioB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHWH: IMIETOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknarypa ocHoBaHul. @PU3NYECKHE U XUMUUECKUE CBOMCTBA

ocHoBaHMi. [TonyueHre ocHOBaHUA

2.8

Kucnorsl. Knaccudpukamms kucinor. Homenknarypa kucnor. @usnueckue u
XUMHYECKUE CBOMCTBA KHUCIOT. Psn aktuBHocTH MetajuioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

Comu. Homenknarypa coneil. @u3nueckue U XUMHYECKHE CBOICTBA COJIEH.

[Tonydenue coneit

2.10

I'eneTmueckas CBA3b MEXKAY KilacCaMU HEOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XWMHYECKUN DKCIIEPUMEHT: KAYECTBEHHOE OINPEIEICHUE COACPIKAHMS
KHCJIOPO/ia B BO3AyXe, MOMyYeHHE, cOOMpaHue, paclio3HABaHUE U HU3YUYECHHUE
CBOMCTB KUCJIOpOAa, HA0I0IeHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOIOM U
YCJIOBHSI BOSHUKHOBEHHS U IPEKpallleHus TopeHust (T1oxkapa), 03HaKOMIIEHHE C
o0Opa3liaMu OKCHJIOB M OIHMCAaHME HUX CBOMCTB, IMOJy4YeHHE, COOUpaHHUE,
pacro3HaBaHUE U HU3YUYEHHE CBOMCTB BOIOpoAa (TOpeHHueE), B3aUMOACHCTBHE
BOJZIOpO/IA C OKCHUIIOM meu(1I) (BO3MOXKHO HCII0JIb30BaHNE
BUJICOMATEPHATIOB), HAOIIOIeHHE O0pa3IOB BEUIECTB KOIUYECTBOM | MOJIb,
UCCIIEJOBAaHUE OCOOCHHOCTEH  pacTBOPEHHS BELIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C ONPEAECIEHHOM MACCOBOM
JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOABI C METaUIAMHU
(HaTpueM U KanblueM) (BO3MOXXHO HCIOJb30BaHUE BHICOMATEPUAIIOB),
ONpENEJICHUE PACTBOPOB KHCIOT M IIEJIOYEH € IMOMOIIBK HHIUKATOPOB,
UCCIICIOBAaHNE OOpPa3I[OB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaAOJIIO/ICHUE W3MEHEHHs OKpacKU HMHAMKATOPOB B pacTBOpax KHUCIOT U
mejo4el, u3yueHune B3aumoaencTBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHUCJIOT C METaulaMM, pEaKIUd HEeUTpalu3aluud, IOIyYeHUE
HEpPacCTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOTO MeETajla JPYyTUM U3
pacTBOpa COJIM, pelIeHUE YKCIIEPUMEHTAIBHBIX 3a/1a4d 10 TeMe «BakHelmune

KJIaCCbl HCOPTaHNUYCCKUX COGHHHGHHﬁ))

[lepronnueckuii 3akoH U [lepuoanyeckast cucreMa XUMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

3.1

[lepBbie MONBITKM KiIacCU(DUKAUU XUMHUYECKHAX d3JeMeHTOB. [loHsTHE O
rpynmnax CXOOHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMCJIOYHO3CMCIBbHBIC MCTAJlJIbI,
raJiOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aMmQoTepHbIE

OKCHU Bl U TUAPOKCHUABI
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Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema XMMHUYECKUX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkomepuogHas u IJIWHHONEPHOIHAS (OPMBI
Ilepronnueckoit cucremsl Xumudyeckux diemeHToB JI.M. MeHnneneesa.
Ilepuoapr u rpynmnel. OU3MYECKUH CMBICI MOPSIKOBOTO HOMEPA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA
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Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnexkrponsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX DIIEMEHTOB
ITepuonnueckoii cucremsl J1.11. MenzaeneeBa. XapakTepucTuka XMMU4ECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuogunueckoii cucreme .. Menneneena
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3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAJUIMYECKUX WU HEMETAJUIMYECKUX CBOMCTB MO TpynmnamM M IMepuojam.
3nauenue [lepuoanyeckoro 3akoHa u [lepuoguyeckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB I pa3BUTUsA HayKu U npaktuku. .M. MenneneeB — y4€Hblil U

rpaKIaHUH

3.5

Xumuyeckasi cBs3b. KoBasieHTHas (mosisipHasi M HEMOJSIpHAsl) CBS3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAas CBS3b

3.6

Creneub okuciacHuI. OKHCINTEIIFHOBOCCTAHOBUTCIIHLHEIC pCaKkmuu. HpOI_IGCCbI

OKHCJICHMS B BOcCTaHOBNICHHA. OKHUCINTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUECKUH HKCHEPUMEHT: H3y4yeHHE O0Opa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJECHCTBUE THIPOKCHA LIMHKA C PacTBOpaMH KHCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTENIBHBIX peakluil (ropeHue, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo n xummnueckas peakuus. [lopropenne

1.1

[lepuonnueckuii 3akoH. [lepuonnueckas cucreMa XUMHUUYECKUX DJIEMEHTOB
.. Menneneesa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX BJIEMEHTOB IMEPBbIX TPEX MEPUOMAOB, KalMs, KadblUid M HX
COCJIMHEHUN B COOTBETCTBUM C MOJIOKEHHEM 3JIEMEHTOB B llepmommueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHMe BeIIEeCTBA: BHUIbI XUMHUYECKOW CBSI3U. THIBI KPUCTATIIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEIECTBA OT THIIA KPUCTAJUIMYECKOU
peméTkn M BHJIAa XUMHUYECKOW CBs3M. Kiaccudukanmus u HOMEHKIATypa
HEOPraHMYECKUX BEHIECTB (MEXKIyHApPOIHAs W TPUBHANbHAS). XUMHYECKHE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX

COGHHHGHHﬁ, IFCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB




1.3

Knaccudukanus XuMHUYeCKUX peakiyii Mo pa3InYHbIM MpU3HAKaM (IO YUCITY
U COCTaBy y4YacCTBYIOIIMX B pEaKklMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, mo
U3MEHEHMIO CTETICHEH OKHMCICHUS XUMHUYECKUX AJIEMEHTOB, IO OOPaTUMOCTH,
MO0 Y4YaCTHIO Karajmu3aropa). OK30- M JHIOTEPMUYECKHE pEaKIuH,

TEPMOXUMHUYECKHE YpaBHEHUS. [[oHATHE O CKOPOCTH XUMHUUECKON pEaKIIuU

1.4

[Tonsarue 06 0OpaTUMbIX U HEOOPATUMBIX XMMUYECKHX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiusx. [loHATHE O XHMHYEeCKOM
paBHOBecuH. DakTOphI, BIMSIIOIIME HA CKOPOCTh XUMHYECKOM peakiuu H

IMMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBCCHUSA

1.5

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE  pEaKIUH,  O3JEKTPOHHBIM  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakunu. (CocTaBieHUE ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI C HCIOJIb30BAHUEM METOJA

AIIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOLUALIUN. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
KarnoHnsl, aHMOHBI. MeXaHU3M AUCCOLMALIMY BEIIECTB C PA3JINYHBIMU BUIAMU
XUMHU4eCKoH cBsi3u. CreneHs qucconnanui. CHIbHBIC U CIIA0BIC SJICKTPOIHUTHI.
Peakiiun monHoro oomMeHa. Y cloBus MPOTEKaHUSI PEaKIIMid HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBolicTBa KHUCIOT,
OCHOBaHWUW U COJiE B CBETE TMPEACTABICHUH 00 DICKTPOIUTHUECKON

nucconmanuu. KauecTBeHHbIe peakiinu Ha MOHBL. [loHsITHE O TUApOIU3E coei

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C MOJAENSMHU KPHUCTAJUIMYECKUX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAIUIOB M HeMeTalyioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpHJIa HATPHs); UCCIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHMYECKOW pEaKIMH OT BO3JCHCTBUS Pa3IMYHBIX (PAKTOPOB;
UCCIIEIOBAHUE  3JIEKTPONPOBOAHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLMAIMU KHUCJIOT, IIENOoYed W cojedl (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); IPOBEJIECHUE OIBITOB, WIUIIOCTPUPYIOMINUX TMPU3HAKU
NPOTEKaHUS peaKIfii HOHHOTO 0OMeHa (00pa30BaHMe 0Ca/IKa, BBIICICHUE Ta3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, MILIIOCTPUPYIOMIUX HPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLIUN (TOPEHHE, PEAKLIUN PA3JI0KEHUS, COCAUHEHHUS);
pacmo3HaBaHME HEOPraHMYECKHX BEHIECTB C IMOMOLIbI0 KAaYyeCTBEHHBIX

peaKHHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeramnnr 1 ux COCAUHCHUA

2.1

OOmast xapakTepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,

XapakTepHble cTeneHu okucienus. CrpoeHue u (u3nyUeckue CBOICTBa




MPOCTBIX BEMIECTB — T'AJIOTEHOB. XUMHUUYECKUE CBOWMCTBA HA MPUMEPE XJIOpa
(B3auMoJIeHiCTBHE C MeTallaMi, HEMETaJUIaMH, LIeI04aMu). XJIOPOBOIOPOI.
CoistHasg KHCJI0Ta, XHMHUYCCKHC CBOfICTBa, MOJIyUCHUC, MNPUMCHCHHC.
JelictBue XxJiopa W XJOPOBOJOpPOJA HAa OPraHU3M uejloBeka. BakHeitmme

XJIOPpUABI U UX HAXOXICHUC B IIPUPOILC

2.2

OO6mast xapaktepucTuka 3meMeHTOB VIA-rpynmsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CtpoeHue u Gpusnieckue cBocTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa U CEpbl. AJUIOTPONHBIE MOIU(PHUKAINN
KHCJIOpOJa U Cepbl. XMMUYECKUE CBOMCTBA cepbl. CepoBOAOPOI, CTPOCHHUE,
¢u3nueckue M XUMHYECKHe CBOHCTBA. OKCHUIBI Cephl KakK MpPEACTABUTEIH
KHUCIIOTHBIX OKCHI0B. CepHasi KUCIOTa, (U3HUEeCKUe U XMMHUYECKHe CBOMCTBA
(oO1mme Kak MpeCTaBUTENs Kiacca KUCIOT U crenuduieckue). XuMHIECKUe
peakuuu, JeKale B OCHOBE MPOMBIIUIEHHOTO C0c00a MOIy4YeHHUs] CEpHOM
kucnothl. [Ipumenenue. Conu cepHOW KHMCIOTHI, KaueCTBEHHAsl PEaKIMs Ha
cynbdaT-uoH. Haxoxxaenue cepbl 1 €€ COeNMHEHUI B MPUPOJIe. XUMHUUYECKOE
3arpsiI3HEHUE OKPY’KAIOIIEH Cpellbl COEAMHEHUSAMHU cepbl (KUCIOTHBIE JOKIH,

3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MpeA0TBpAaIleHUs
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OO6mas xapakTepucTuka 1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEpHBIC CTEMEHU OKHUCIEHHUs. A30T, paclpoCTpaHCHHE B
npupoze, pusnueckue U XuMuueckue cporictsa. KpyroBopot azora B npupoze.
AmMMHak, ero (QusMuecKkue U XHMMHUYECKHE CBOICTBA, TMOIy4YE€HUE U
npuMmeHenne. Conu aMMOHHMS, WX (QHU3UYECKHME U XUMHYECKHE CBOMICTBA,
npuMeHeHre. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
noyrydeHue, Gu3nIecKre ¥ XUMUIECKHE CBOMCTBA (OOIIHMe KaK MpeCTaBUTEIIS
KJlacca KHCIOT W crnenuduueckue). lMcmonp3oBaHHE HUTPATOB U COJCH
aMMOHHUSI B KaueCTBE MUHEPAIIbHBIX yA00peHui. XUMHUECKOe 3arps3HeHHe
OKpY’KalolIel cpeabl COeTMHEHUAMHU a30Ta (KUCIOTHBIC JOXKIHU, 3arpsi3HeHHUE

BO3]1yXa, IOYBBI K BOJIOEMOB)
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docdop, aorponnsie Mogudpukauu pochopa, hpuznyeckre 1 XMMUIECKHUE
ceorictBa. Oxcua dochopa(V) u dochopnas xucnmora, Qusmyeckue u
XMMHUYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEpaIbHBIX yA00peHUI

2.5

OO6mas xapaktepuctuka 37JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapPaKTCPHBLIC CTCIICHU  OKHUCIICHUS. anepoz[, AJUIOTPOITHBIC

Mou(pUKaIMK, pacHpocTpaHEHHE B Ipupone, GU3NYECKUe U XHUMHUYECKHE




cBoiictBa. Ancop6musi. Kpyrosopot yrieposna B mpupoje. OKcuasl yriieposa,
X (U3NYECKHe M XMMHUYECKHE CBOWCTBA, JCHWCTBUE HA JKUBBIC OPTaHU3MBI,
MOJTy4eHUE U TPUMEHEHUE. DKOJIIOTUYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHUIOM
yriaepona(IV); rumoresa rio0aabHOTO TMOTEIJICHUS KJIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ comd, WX (PU3NYECKHe U XUMHYECKHE
CBOWCTBA, MOJIyYeHUE W TpUMeHeHne. KadecTBeHHas peakius Ha KapOoHat-
noHbl. Vcronp3oBanne KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO35I1CTBE

2.6

[TepBoHavaNbHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yraepoaa (MeTaH, 3TaH, STWICH, aleTWICH, ITAHOJ, TIUIEPUH, YKCyCHas
kucioTta). x coctaB m xumuueckoe ctpoeHue. [loHsTHe 0 OMOJIOTHYECKH
BaXHBIX BEIIECTBAX: XHUpax, OeNKax, yIrIeBOJaX — W HX POJU B KU3HH
yejgoBeKa. MarepuaabHOE E€IUHCTBO OPraHMYECKUX M HEOPraHUYECKUX

COE€IUHEHUIN

2.7

Kpemuuii, ero ¢usuueckue M XUMHUYECKHME CBOHCTBA, IMOJNyuyeHHE U
npumeHenue. CoequHeHUsT KpeMHUs B mpupojae. OO0Ime npeacTaBieHus: o0
okcune kpemuusA(IV) u kpemuueBoit kucnore. CHUIMKAThI, UX UCIOJIb30BAHUE
B OBITy, MeIWIIMHE, TPOMBIIUICHHOCTH. BaXxHeHIne CTPOUTEIbHbBIC
MaTepuanbl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeTOoH, kene300eToH. [Ipobremsl
0€30MacHOTO HCIIOIB30BaHUS CTPOUTEIBHBIX MAaTEpPHAJIOB B TOBCEIHEBHOMN

KHU3HHU

2.8

XYUMUYECKUH IKCTICPUMEHT: M3yueHUE 0Opas3lloB HEOPTaHUUYECKUX BEIECTB,
CBOICTB COJISSHOM KHCIIOTHI; MPOBEJACHUE KAU€CTBEHHBIX PEAKIIMI HA XJIOPHU/I-
WOHBl W HAOJIOJCHHE TPHU3HAKOB WX MPOTEKAHUS, OMBITHI, OTPAKAIOIINE
buznyecKkre 1 XMMUYECKHE CBOWCTBA rajlOr€HOB U UX COEAMHEHUMN (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C OOpas3lamH XJIOPHAOB
(raJloreHuI0B); O3HAKOMJICHHE C O0OpaslaMu cepbl U €€ COeNUHEHUSIMU
(BO3MOXXHO HCTIOJIb30BAaHUE BHIEOMATEPHANIOB); HAOIOJIEHUE TMpoIecca
o0yriMBaHus caxapa MoJ JeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KHMCIIOTHI;
M3y4YeHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KHCIIOTHI, IIPOBEICHUE
Ka4eCTBEHHON peakIuu Ha Ccyibpar-uoH M HaONIOJIeHHE TNpu3HaKa eé
MIPOTEKAHUs; O3HAKOMJIEHUE ¢ (PU3MUECKIUMU CBOMCTBaMH a30Ta, (pochopa un ux
coequHEHUN (BO3MOXXHO HCIOJIb30BAaHUE BHJICOMATEPHANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YIOOpEHHUI; MoTyueHrne, COOMpaHue, pacro3HaBaHNE
Y U3YYCHHE CBOWCTB aMMHaKa; MPOBEACHUE KAYeCTBEHHBIX PEAKIUi HA MOH

amMmMoHMsT U (ocdhaT-MOH M HU3ydYEeHHE TPU3HAKOB MX MPOTEKaHMUS,




B3aUMO/ICHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbIO (BO3MOKHO
UCIOJIb30BaHUE BHJECOMATEPHANIOB); U3yY€HHE MOJENed KpUCTAIUIMYECKHX
pemiéTok anmaza, rpaduta, (QyUiepeHa; O3HAKOMIIEHHE C MPOIECCOM
azicopOLMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTHBOra3a; MoJlyuyeHHe, coOupaHue, paclo3HaBaHUE W M3yueHHE CBOWMCTB
YIJIEKHCIOro Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEAaKUMi Ha KapOoHAT- U
CHWJIMKAT-UOHBbl M H3Y4YEHHME NPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIMEN CHIMKATHOW IMPOMBIIIJICHHOCTH; PEMICHUE YKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenie HeMeTaUIbl U UX COETUHEHUS)

Mertamiel 1 ux COCAUHCHHUA

3.1

O6H_Ia}1 XapaKTepI/ICTI/IKa XUMHUYCCKUX DJIECMCHTOB — MCTAJIJIOB HAa OCHOBAHUHU
ux nojoxeHus B Ilepumonnueckol cucteMe XumMu4eckux snemeHToB J[.M.
MeH;[eneeBa nu CTpOGHI/I}I aTOMOB. CTpOGHI/Ie MCTAJIJIIOB. MeTaJIJII/I‘IeCKa}I CBA3b
U MeTaJUTMYecKass KpPUCTAJUTMYECKash pPEmI€TKa. OJIEKTPOXUMHUYCCKUN PsiT

HaIPSHKEHUN METaJlIoB

3.2

dusnyuecKkue U XMMUYeCKHe CBOoCTBa MeTayIoB. OO0I1e criocoObl NOTYUYEeHUs
MmeTasuioB. [loHATHE 0 KOPPO3HH METAIUIOB, OCHOBHBIE CIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CruiaBsl (CTajib, YyT'yH, JIOPATIOMUHHUNA, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJICHHOCTH
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[Ilenoynble MeTaJUIBL: MOJOXKEHUE B Ilepuoauyeckoil cucreMe XMMUYECKUX
sneMmeHToB .. MenzeneeBa; CTpOCHUE UX aTOMOB; HAXOXJIECHUE B MPUPOJIE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). Okcusl
U TUAPOKCUIBI HATpusi M Kanus. [[puMeHeHHe MEeTOYHBIX METAJIOB U UX

COE€IUHEHUIN

3.4

[Ilenouyno3eMenbHBIE METadAbl MarHUM ©  KalbLMi: IIOJIOXKEHHE B
[lepuonuueckoit cucrteMe xumuueckux »snemeHToB .M. Mengeneesa;
CTPOCHHE UX aTOMOB; HaxoxieHue B npupoje. Ouznueckre U XUMHUECKUE
CBOWCTBa MarHusi W Kaublius. BakHeimme coemuHEeHHs] Kalblus (OKCHUI,

TUAPOKCHU, Con). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AnromuHni: nonoxkenue B [lepronndeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpupojae. Puznyueckue u
XMMHYECKHE CBOICTBAa amioMUHHMA. AMGOTEpHBIE CBOWCTBA OKCHAA H

THAPOKCH/IA ATFOMUHHUS

3.6

Keneszo: nonoxenue B [lepnoandeckoi cuctreMe XuMuueckux 3neMenToB /1. 1.

MGH,Z[G.HGGBa; CTPOCHUC aTOMaA, HAXOXKIACHUC B MPHPOAC. duznueckue Hu




XUMHUYECKHE CBOMCTBa xene3a. Okcuapl, ruapokcuasl U comu xenesa(ll) u

xene3a(lll), mx cocras, CBOMCTBA U MOTyUYEHUE

3.7

XUMHYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; U3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO WCIIOTh30BaHNE BHJICOMATEPHAIIOB), 0COOeHHOCTEH
B3aMMOJICHCTBHSl OKCHUJA KaJblUS W HATPUS C BOAOH (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEPUAJIOB); UCCIIEJOBAaHHE CBOMCTB >KECTKON BOJIBI;
mpoliecca TOPEHHUs Kejne3a B  KHCIOpPoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB); MPU3HAKOB MPOTEKAHMs KAU€CTBEHHBIX PEaKIUii Ha HOHBI
(MarHusi, Kanmplus, amoMuHus, nuHka, xenesa(ll) u sxeneza(Ill), memu(Il);
HaOJI0/IEHUE U OMMCAHNUE ITPOLECCOB OKPAIlIMBAHUA IIIAMEHU HOHAMU HATpPHUSI,
Kamuss W Kanblwsl (BO3MOXKHO — HCIIONB30BAaHUE  BUACOMATEPUATIOB);
uccienoBaHre aMm(pOTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHHS U THAPOKCHUAA
[IUHKA; PEIICHNEe YKCIIEPUMEHTANLHBIX 33/1a4 0 TeMe «BakHeHlIne MeTaubl

N UX COCAUHCHUS»

XuMUS U OKpy’Karolas cpeaa

4.1

HoBble MaTtepuanbl U TEXHOJOTHH. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HM YesloBeKa. XUMUs U 310poBbe. bezonacHoe ucnoib30BaHUE BELIECTB U
XUMUYECKHX peakiuii B ObITy. [lepBas momomp Npu XUMHYECKUX OXKOTaxX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  T'PAaMOTHOCTH.  XUMHUYECKOE  3arps3HECHHE
okpyxarorieii cpenst [TJIK. Ponb xumun B pelieHNH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHbIle MCTOYHHMKHU YTIEBOJAOPOAOB (YroJib, MPUPOAHBIA Ta3, HEQPTH),

MPOIYKTHI UX MEPepabOTKH, UX POIb B OBITY U POMBIIUICHHOCTH

4.3

XUMHUECKUH SIKCIEPUMEHT: U3y4eHHE 00pa3I[0B MaTEpPUaIOB (CTEKIIO, CTIIaBbI

METaJIJIOB, MOJIMMEPHbIE MaTepUaIIbl)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YVJBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

Kon
NMpPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHMSA K NMPEeAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHUsI HA OCHOBE
eroc

IIpencrasnenue:

1.1

0 TI03HABAEMOCTH SIBIICHUH MPUPOJIBI, TOHUMaHUE OOBEKTUBHON
3HaYMMOCTH OCHOB XHUMHYECKOM HayKM Kak o00JyacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA 001IeH KyIbTYpHI U
IIPAKTUYECKOM  ACATEIBHOCTH  4YEJIOBEKa B YCIIOBUSAX
COBPEMEHHOr0 0OIIecTBa; MOHMMAaHUE MeCTa XUMHH Cpenu

JPYTUX €CTECTBEHHBIX HAyK

1.2

O  Hay4HbIX  MeETOJaX  IIO3HAHWSA, B  TOM  YHUCIE
JKCIIEPUMEHTAIIBHBIX U TCOPETUYECKUX METOJAX MCCIENOBaHUS
BEIIECTB M  HU3Y4YCHUS XUMHUYECKMX pEaKlud; yMeHue
UCMOJIb30BaTh MOJAEIH ANl OOBACHEHHS CTPOEHUS aTOMOB MU

MOJIEKYJI

1.3

o cdepax mpodeccnoHALHON JEATENBHOCTH, CBSI3aHHBIX C
XUMHEH MU COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JOCTUKEHHUSIX XUMHUYECKONH HAYKH, UTO MO3BOJIUT O0YUYArOIIHMCS
paccMaTpuBaTh XHUMHI0O Kak cdepy cBoed  Oymymien
npodecCHOHATLHON  NIEATENBHOCTH H  CJIeNlaTh OCO3HAHHBIH
BBIOOpP XMMMM Kak NpodUIBHOIO MpeaMeTa Mpu Mepexoie Ha

YPOBEHb CPETHEr0 O0IIEeT0 00pa30BaHUS

BilaneHne cucteMoil XUMUYECKUX 3HAHUW U YMEHHUE IIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BOKHCHUININEC XUMHYCCKUE TTOHSATHS: XUMHUYCCKUN 3JICMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE U CI0KHOE BEUIECTBO, OJJTHOPOIHAS
W HEOJHOPOJHAS CMECh, OTHOCHUTEIBHBIE aTOMHas W
MOJIEKYJISIPHAsE MaccChl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb

(cpenHsis), XUMUYECKasl peakysl, peakliui COCIUHEHNS, PEAKIINU




Pa3NIoKeHUs, Peaklny 3aMEIICHHs], Peaku OOMEHa, TEeIIOBOM
3¢hdeKT peakiuu, SK30- U IHAOTEPMUUECKHAE PEAKIMH, PAcTBOP,
MaccoBasi J0JIs1 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MAacCOBasI
JOJI1 M MIPOLIEHTHAs! KOHLIEHTpAlLMs BELIECTBA B PacTBOpE, SAPO
aToma, DJIEKTPOHHBIA CIIOM aToMa, aTOMHasi OpOWTallb, paanyc
aTOMa, BAJIEHTHOCTb, CTENEHb OKHCJICHMS, XUMHYECKAsl CBS3b,
AJIEKTPOOTPHULIATENILHOCTD, MOJIIPHAsl U HEMOJISIpHAsl KOBAJIEHTHAS
CBSI3b, MOHHAsl CBA3b, METAJUIMYECKAS CBS3b, KpUCTAIIIMYECKas
pemérka (aToMHasi, MOHHAs, METaUIMYecKas, MOJEKYIIpHas),
WOH, KAaTHOH, AaHWOH, OJJIEKTPOJUT U  HEIJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT UCCOLMAIINS, PEaKIMd HMOHHOTO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUHU, OKHUCINUTENb U
BOCCTAHOBUTEND, OKHMCIEHME U BOCCTAaHOBJIEHUE, 3JIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, 0OpaTHMble M HEOOpaTHUMbIE PEaKIIUH,
CKOpPOCTh XMMMYECKON peakiuu, karaiauszarop, [1/J1K, xopposus

MCETaJIII0OB, CITJIaBbI

2.2

OCHOBOIIOJIAralomife 3aKOHbI XUMHH: 3aKOH COXPAaHEHUS MAaCCHI,
nepuoanueckui 3akoH J[.MI. MenpeneeBa, 3aKOH MOCTOSTHCTBA

COCTaBa, 3aKOH ABOTapO

23

TEOPUM XHMHM: AaTOMHO-MOJIEKYJISIpHAsh TEOpHUs, Teopus

AIEKTPOJIUTUUECKON JUCCOIHAITIHI

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE TPaBWILHO WCIIOJIB30BaTh HW3YYECHHBIC BEIIECTBA H
MaTepuaisl (B TOM YHCIE MUHEPAIbHBIC yIOOPEHUS, METAIIIBI U
CIUIAaBBI, TPOAYKTHI TEPEepadOTKA MPHUPOIHBIX HCTOYHHKOB
YIIeBOAOPOAOB (YIJisi, TPHUPOMHOTO rasza, HedTH) B OHITY,
CEITbCKOM XO3SHCTBE, HA MPOU3BOJACTBE M MOHUMAHKUE 3HAYCHUS
KHUPOB, OCIKOB, YIJICBOJIOB JJIsS OpraHM3Ma YelOBEKa; YMEHHE
MPOTHO3UPOBAThH BIIMSIHHUE BEIIECTB U XUMUYECKUX MTPOIECCOB HA

OpPraHM3M YeJIOBEKa U OKPYKAIOUIYI0 IPUPOIAHYIO CpELy

32

YMCHUC HHTCTPUPOBATL XUMHYCCKUC 3HAHUA CO 3HAHUAMU

IPYTUX Y4EOHBIX MTPEIMETOB

33

HaIW4YMe OmbITa paboThl C  Pa3MYHBIMH  HCTOYHHUKAMH
uHpopMallud TO XUMHM (HayyHass M HaAy4YHO-TIOMYJIsSpHAs

JUTEpaTypa, ciloBapy, CIPaBOYHUKHU, HHTEPHET-PECYPCHI)
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yMeHHEe 00BEKTHBHO OLIEHWBATh MH(POPMAIUIO O BEIIECTBAX, UX
MpEeBpalICHUSIX M MNPAKTUYECKOM TMPUMEHEHHUH U yMEHHE

HCIIOJIB30BaTh €€ AJIg pCUICHU A y‘IeGHO-HOBHaBaTeHBHBIX 3aga4

Brnanenue ocHOBaMU MOHATUIHOTO anmnapaTra U CHMBOJIMYECKOTO
S3pIKa XMMHMM JJI COCTaBJIeHUS (OpPMYJ HEOpraHMYEeCKHX
BEIIECTB, YPAaBHEHUW XUMHUYECKUX PEAKUUWd; OCHOBAMH

xumuyeckort HomeHkIaTypbl (IUPAC u TpuBHanbHOiN)

YMmenune O6’b$ICH$ITB CBs3b IIOJIOKCHU AL JJIEMEHTA B
[lepuonuueckoil cUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHUSA ATOMOB XUMHUYCCKUX DJICMCHTOB (COCTaB U 3apsan aapa,
o0Iiee 4YMCIo0 AJIEKTPOHOB), pACHpPEACIICHHEM JJIEKTPOHOB IO
JSHEPreTHUYECKUM YPOBHSAM AaTOMOB IIEPBBIX TPEX IEPUOIOB,

KaJIusa U KaJIbIus

[IpencraBinenue o0 MNEPUOAMYECKOM 3aBUCHUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc aToma,
JIEKTPOOTPHUILIATEIBHOCTD), MPOCTBIX M CIOXKHBIX BELIECTB OT
MIOJIOKEHHS 3JIeMeHTOB B llepuoaunueckoil cucreme (B MasbIxX
NepuoJiaXx M TJIaBHBIX MOATPYIIAX) M 3JIEKTPOHHOIO CTPOEHHUS

aToMa

YMeHue Ki1accupuIpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTHI

7.2

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHNYCCKUEC pCaKIINn

YMeHue onpeaensiTh:

8.1

BaAJICHTHOCTb M CTCIICHb OKHCJICHHA XHMHUYCCKHUX JJICMCHTOB,

3aps] MOHa

8.2

BHUJI XUMUYECKON CBSA3M U THUIl KPUCTAUIMYECKOM CTPYKTYpBHI B

COCIUHCHUAX

8.3

XapakTep cpeapl B BOAHBIX PAacTBOpax BeHIECTB (KHUCIOT,

OCHOBaHMM)

8.4

OKHCIIHUTEIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh GU3NUECKHE U XMMUYECKHE CBOMCTBA:




9.1

MPOCTBHIX BEHIECTB (KUCIOPOMA, O30H, BOIOpOA, rpadur, ammas,
KpeMHHH, a30T, pocdop, cepa, xiop, HATPHUM, KA, MarHui,

KaJbIIUH, aTFOMUHHM, JKEJIe30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PAacTBOPOB (BOAa,
aMMHaK, XJOPOBOIOPOJI, CEPOBOJOPOJI, OKCHJIBI U TUIPOKCHIBI
metaioB [-1TA rpymnm, anromunus, menu (1), muaka, xenesa (11
u III), okcuaer yrnepoma (II u IV), xpemuus (IV), azora u
dochopa (Il m V), cepet (IV u VI), cepuucras, cepnas,
azoTucTas, a30THas, pocdopHas, yrojipHast, KpeMHHUEBAs KUCIOTa

U UX COJIN)

9.3

MPOTHO3UPOBaTh W XapaKTepHU30BaTh CBOWCTBAa BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOEHUsI, IPUMEHEHHUE BEIIECTB B
3aBUCHUMOCTH OT MX CBOWMCTB, BO3MOXXHOCTb TPOTEKaHUS

XUMUYECKUX IIPEBPALLECHUN B PAa3JIMUHBIX YCIOBUIX

10

YMeHHE COCTaBIATH MOJICKYJSIPHBIE W HWOHHBIC YpPaBHEHUS

peakuuii, B TOM YHCIIE:

10.1

peakIuii HFOHHOTO OOMeHa

10.2

OKHCIHUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOUIUX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KIJIACCOB

(TpyIn) HEOPraHNYECKUX BELIECTB

10.4

MOATBCPKAAIOINIUX T'CHETUYCCKYIO B3AMMOCBA3b MCXKIY HUMU

11

YMeHue BIYUCATH (IPOBOIUTH PACUEThI):

OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAaccChl BEIIECTB,

MacCCOBYIO JOJIIO XUMHUYCCKOI'0 3JICMCHTA B COCANHCHUU

11.2

MacCCOBYIO JOJIIO BCIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCHICCTBA U €0 Maccy, 00BbEM Ta30B

11.4

MO0 YpaBHCHHUAM XUMHUUYCCKUX peaKHHﬁ N HaXOJUTh KOJIMYCCTBO

BEIIECTBA, 00BEM U MacCy peareHTOB WM IPOAYKTOB PEaKIIUU

12

Brnanenwue (3HaHUE OCHOB):

12.1

OCHOBHBIMH METOJAaMU HAay4YHOTO IMO3HaHUA (HaOIIOJCHHUE,
U3MEpEHUe, SKCIEPUMEHT, MOJAEIUPOBAHUE) TPU HU3YyUYEHHUH
BEIIECTB M XHUMHMYECKHX SIBJICHUH; yMeHHE C(HOpPMYIHPOBATH

npoGsieMy U MPEeASIOKUTh TyTH €€ pelIeHHs




12.2

0e30macHoi paboThl C XUMHYECKUMH BEIIECTBAMH, XUMUYECKOM

MOCY 10 M JTabOpaTOpHBIM 000PYA0BAHHEM

12.3

nmpaBujiaMd  0e30macHOr0  OOpaimieHuss € BEIICCTBaMHU,
HCIOJIb3YCMbIMU B HOBCGI[HGBHOﬁ JKU3HHU, ITpaBUJIaMH1 TOBCACHUSA
B IIENIAX COEPEKEHUs 3I0POBbIA U OKPYXKAIOIIEH TPUPOTHOU
Cpelbl; TOHMMaHue Bpena (OMaCHOCTH) BO3/ICHUCTBUS HA JKUBBIC
OpPraHHU3MBbI OIpeNeIEHHBIX BEIIECTB, CIIOCOOOB YMEHbBILIECHUS U

NpeaAOTBPAIICHUA UX BPCAHOT'O BOBHGﬁCTBHH

13

Hanmaue IMPAKTUICCKUX HaBBIKOB IIJIaHUPOBaHUA n

OCYHICCTBJICHHUA CICAYIOIMUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HU3Y4YCHUC W  OIMUMCAHUC q)HBHLIeCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHE C (1)I/I3I/I‘IGCKI/IMI/I N XUMHYCCKHMU SBJICHUSIMH,
OIIBITHI, WJINTFOCTPUPYIOIIUC IMMPU3HAKU MPOTCKAHHUA XUMHUYCCKUX

peakuuii

13.2

W3y4YeHHUE CIIOCOOOB pa3eleHHs cMecen

13.3

MOJIy4eHHE KHUCIIOpOJa M HM3YyYE€HHUE €ro CBOWCTB; MOJIYy4YCHHE
BOJIOPO/ia U U3yUEHUE €r0 CBOMCTB; MOTYUYEHUE YIIIEKUCIIOTO ra3a
U U3Y4YEHHE €ro CBOMCTB; MOJIyYeHHE aMMHUAaKa U U3Y4YEHHE €ro

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM AOJen

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE  HMHIUKATOpPOB  (JakMyca, METHJIOpaHXka u
dbeHondTanenHa) Ul ONpENENEHUs XapaKTepa Cpelabl B

pacTBOpax KHUCIIOT U ILIEJI0YEH

13.6

WCCIICZIOBAHUE M OMNKMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
pa3MUHBIX KJIACCOB; M3Y4YE€HHE B3aUMOJAEHCTBUS KHCIOT C
MeTaJUlaM{,  OKCHJaMU  METalIOB,  pPacTBOPUMBIMH U
HEpacCTBOPUMBIMU OCHOBaHHSIMH, COJISIMU; MOJTy4YeHue
HEpPacCTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOTO MeTajlia
JIPYTUM U3 pacTBOpa COJIH; UCCIIEOBaHHE aM(POTEPHBIX CBOMCTB

TUAPOKCUJIOB AIFOMUHMS U LIUHKA

13.7

PCHICHUC OSKCICPUMCHTAJIBHBIX 3aJla4 IO TEMaM: «OCHOBHBIC

KJIaCChl HEOPTraHUYCCKUX COGHHHGHHﬁ)); «BHGKTpOJ'II/ITI/I‘IeCKafI




Iucconuanusay; «BakHeHme HeMeTalnabl M UX COSIUHEHUS,

«Baxkuenme MeTaibl U UX COSTUHEHUS)

13.8

XMUMUYECKHE OSKCIEPUMEHTHI, WIIIOCTPUPYIOIUE IPU3HAKU
NPOTEKaHMUs pPeakUuil HOHHOTO 0OMEHa; Ka4eCTBEHHBIE PEaKIINU
Ha TPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax MOHBI: XJIOPHI-,
Oopomuna-, wonuna-, cynedar-, docdar-, kapOoHAT-, CHIUKAT-
aHMOHBI, THJIPOKCUI-UOHBI, KAaTHOHbl AMMOHMs, MarHus,
KalbIvsl, ATIOMUHES, kene3a (2+) u xkeneza (3+), meau (2+),

LIUHKA

14

YMmenue:

14.1

NPEJCTABIATh PE3yJIbTaThl IKCIEpUMEHTa B (OpMe BHIBOJOB,
JI0Ka3aTeNbCTB, IPa(UKOB M TAaOJIMIl U BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh  CBSI3M  MEXKIY pEaJbHO  HAOII0JaeMBIMH
XMMHUYECKHMH SIBICHUSAMH M IPOIECCAMHU, MPOUCXOAAIINMHU B
Makpo- M MHUKpPOMHUpPE, OOBSICHATH MPUYUHBI MHOT000pa3us

BEILECTB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
1 [lepBoHavya/IbHBIE XUMUYECKHE TOHSATHS
1.1 UYucrele BemecTBa U cMecu. CrocoObl pa3aenieHus: cMecei
1o ATOMBI M MOJEKYJbl. XUMHYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHYECKUX
' a1emMeHTOB. [IpocTeie U crioKHBIE BELIECTBA.
13 Xumunyeckass Qopmyia. BaleHTHOCTH aTOMOB XMMHMYECKHUX 3JEMEHTOB.
' CreneHb OKUCICHUS
3aKkoH MOCTOSIHCTBa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca.
1.4 OtHocuTenbHass MOJIEKYJsipHas Macca. MaccoBas J0Jisl XUMHYECKOTO
3JI€MEHTa B COCTMHEHUH
15 KonuyectBo BemectBa. Moibs. MounspHast Macca. MoJsipHbIil 00bEM Tra3oB.
' B3anMocBs3b KOMYeCTBa, MacChl U YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA




1.6

PuU3NYECKUE U XUMUYECKHUE SBJIICHUS. XUMHUYECKas peaKus U €€ PU3HAKU.

3aKOH COXpaHEHHs MAacChl BEIIeCTB. XMMHUECKHE YPaBHEHUS

[Tepuonuueckuii 3akoH u [leprnoanyeckas cucteMa XMMUYECKUX SJIEMEHTOB

J.. MenneneeBa. CTpoeHrue aTOMOB

2.1

[Tepuonuueckuii 3akoH. [leproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.M. Menneneesa. Ilepuons! u rpynmnsl. @PU3n4ecKUil CMBICI IOPSAIKOBOTO

HOMEpa, HOMEPOB MepHUOa U IPYIIbI AJIeMEHTa

2.2

Ctpoenne artomoB. CocTtaB aTroMHbIX snuep. WM30Tombl. DIEKTPOHBI.
CrtpoeHre DSIEKTPOHHBIX O0OJOYEK AaToMOB MEpBhIX 20 XUMHYECKHX

snemeHToB [lepuoanyeckoii cucremsl .M. MenneneeBa
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3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMYECKHX JJIEMEHTOB IIEPBBIX
TpEX IIEPUOJIOB, KaJIus, KaJIbLIVS (paguyca aTOMOB,
JIEKTPOOTPHULIATEILHOCTH, METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB) U
UX COCIMHEHUHM B COOTBETCTBHUM C IIOJIOXKCHHUEM JJIIEMEHTOB B

[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTa

3.1

Xumuyeckass cBs3b. KoBaneHTHas (MOJsipHas W HEMOJSIpHAsi) CBS3b.
DNEeKTPOOTPULIATETLHOCTh XMMHUYECKUX 3JIEMEHTOB. HOHHas CBs3b.

MeTtannudeckas CBI3b

3.2

Tumel KpUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METaJUTHYecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTALTNYECKON PEIIETKY U BUIA

XUMHUYECKON CBI3U

Baxwuelimne npeacTaBUTeNIn HEOPraHMYECKUX BenlecTs. Hemeramnel u ux

COCIUHECHUS. MeTamisl 1 UX COCOAUMHCHUS

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUIECKUX COCTUHCHUN: OKCHIOB
(coneobpazyromue: OCHOBHBbIE, KHCIJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yronue; OCHOBaHUH (IEIOYN M HEPACTBOPUMBIC OCHOBAHUSA);
KHCIOT (KUCIOPOJCOAEpKAIIUEe M OECKUCIOPOIHBIC, OJHOOCHOBHEBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX)

4.2

dusndeckue W XUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HEMCTAJJIIOB:

BOJIOPOJa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

dusnueckre 1 XMMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAIIOB: JIUTHUS,
HaTpus,  Kalus, MarHuss W Kalblusg,  aJlOMHHHS,  JKeJe3a.

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METalIOB




4.4

@u3nyeckue W XMMHYECKHE CBOMCTBAa BOJOPOJHBIX COEAUHEHMI

HEMETAJIJIOB: XJIOPOBOOPOJIa, CEPOBOIOPO/IA, aMMHUaKa

4.5

dusnyueckre 1 XUMUYECKUE CBOMCTBA OKCHIOB HeMeTauioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrmepoma(ll, IV), xpemuusa(IV).

HonyquI/Ie OKCHJIOB HEMETAJIJIOB

4.6

Xummuueckne cBoiicTBa okcunoB: MeTauioB [A—IIIA rpynm, muaka, menu(Il) u

xene3a(ll, IIT). [Tomy4yeHne OKCUI0B METAIIIIOB

4.7

XWMHYECKHUE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX THUIPOKCUIOB (HA
IIpUMepe FMAPOKCUAO0B aIFOMUHUS, JKene3a, MHKa). [lonyuenue ocHoBaHui

1 aM(pOTEPHBIX TUIPOKCUIIOB

4.8

O6mmue XUMHUYECKHE CBOICTBa KHUCJIOT: XJIOpPOBOJIOPOTHOM,
CEpOBOIOPOHOM, CEPHUCTOM, CEPHOH, a30THOH, PpochopHOI, KPeMHHUEBOH,
yroiapHOi. Oco0Oble XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOU M

a30THOM KucoT. [lonyueHnue kucior

4.9

OOue xuMU4YecKkre cBoiicTBa cpenHux coneil. [Tomyuyenue coneit

4.10

HonyquI/Ie, C06HpaHI/I€, pacrmo3HaBaHUC BOAOpOAA, KUCIO0POda, aMMHAKa,

YTIIEKUCIIOTO Ta3a B JabopaTopun

4.11

Ilonyuyenue aMMmuaka, CEpHOM M A30THOM KHUCIOT B IPOMBIIIICHHOCTH.

OO6mme crmocoOb! MOTYUYEHUS METAJIIOB

4.12

I'eneTmueckas CBA3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/II\/'I

XHUMUYECKUE PEaKIINU

5.1

Knaccudukanus XuUMHUYECKUX pPEaKIUil MO pa3iMyHbIM IpHU3HAKaM: I10
YHUCIy M COCTaBy Yy4YacTBYIOIIMX B pEaKLUUU BEUIECTB, 10 TEIIOBOMY

3¢ (deKTy, M0 U3MEHEHUIO CTENEeHEH OKHUCICHHSI XUMHUYECKHUX JJIEMEHTOB

5.2

TennoBoit 3hPeKT XUMHUUECKOW peaKIK, TEPMOXUMHUUYECKUE YPaBHEHUS.

DK30- U SHIOTEPMUYECKUE peaklUU. TepMOXUMUYECKUE YPaBHEHUS
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OKHCANTENTBHOBOCCTAHOBUTENBHBIE peakuuu. Oxucnurenu 51
BoccTaHoBUTENHU. [Iporiecchl OKMCIEHUS U BOCCTAHOBIIEHUS. DJIEKTPOHHBIN

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIHLHOM p€akuuu

5.4

Teopuss  PNEKTPOIUTHUYECKOM  auccoumanuu. KaTuoHBI,  aHHUOHBI.
3JIGKTpO.HI/ITbI n HGBHGKTpOHI/ITBI. CHHBHBI@ n cnaGHe 3H€KTpOHHTBI.

Crene”p IUcCOonUann

5.5

Peakniun wmoHHOro oOMeHa. YCIOBHS TPOTEKAHUS PEAKIUA HOHHOTO

0oOMEeHa, TOJIHbIE U COKpAIEHHbIC HOHHBIC YPABHEHUS PEaKIiii




XuMHS ¥ OKpYIKarolas cpeaa

6.1

BemecTtBa u mMarepuansl B NMOBCEAHEBHOW >KM3HM 4YesoBeka. be3omacHoe
WCIIOTIb30BaHNUE BEIIECTB U XMMUYECKUX PEAKIUN B J1a0OpPaTOpuu U OBITY.

HepBa;I IMoOMOIIb TP XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUYECKOe 3arpsi3HEHUE OKpy’Karollel cpeabl (KUCIOTHBIE JO0XKIH,
3arpsi3HEHUE MOYBHI, BO3yXa U BOIOEMOB), CIIOCOOBI €ro MPeI0TBPAIIECHUS
[Ipenenbras nmomyctumasi konuentpanus BemiectB (I1/IK). Pons xumun B
pELICHUH HKOJIOTUYECKUX MpobsieM. YCHIEHHE NapHUKOBOTO 3(deKTa,

paspylieHue 030HOBOTO CIIOS

6.3

[Tpumenenwue cepkl, a30ta, pochopa, yriaepona, KpeMHUS H UX COCTMHEHUN
B GBITy, MCIUIHUHC, MTPOMBIINIJICHHOCTH U CCJILCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUJIaBOB (CTajb, YYT'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MNPOMBIIIJICHHOCTH HX COGHHHGHHﬁ. Ilonstue o Koppo3unu MCETAJJIOB,

OCHOBHEIE CIIOCOOBI 3al0UTHI UX OT KOPPO3UHU

6.4

[IpupoHbIE UCTOYHHMKHU YTIIEBOAOPOAOB (YroJib, MPUPOJHBIN Ta3, HEPTH),

MPOYKTHI UX MepepaboTku (OCH3UH), UX POJb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHaYabHBIC MOHATHS 00 OPraHUMYECKUX BEIIECTBAX KAK O COCTUHEHUIX
yriepoaa (MeTaH, 9TaH, STWJIEH, AllETHJIEH, 3TAaHOJ, TIIHULEPHH, YKCyCHas
kucnora). [loHATHE O OMONIOTHMYECKH BAXKHBIX BEIECTBAX: XKHpax, Oenkax,

YTII€BOAAX — M UX POJIK B JKU3HU YCIIOBEKA

7

Pacuértrr:

7.1

o GpopMynaM XUMHUYECKUX COSTUHECHUN

7.2

Macchl (MaccoBOif) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHHUAM

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIi yPOBEHb: YICOHHK; 5-€ U3TaHHE,

nepepadotanHoe ["abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Xumusi: 9-ii kiacc: 6a30BbIl YPOBEHb: YUEOHUK; 5-€¢ U3aHNUE,




nepepadboranHoe ['abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.

AKHI/IOHCpHOC 06HICCTBO «HBI[&TCJILCTBO ((HpOCBCIHCHI/IC»

METOANYECKHUE MATEPHUAJIBI J1JI YYUTEJIA

Jlunus YMK, Xumus, 'abpuensu O.C., OctpoymoB WU.I"., Cnagkor C.A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuotexa [IOK https://m.edsoo.ru; AKmnacc; POIII; https://fipi.ru; Pemry
orn
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