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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 Yy4eOHOTrO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakkKe TPeOOBaHMM K
pesynbpTaTam oO0y4eHHUs XUMUW Ha YPOBHE IeJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIHOCTU OOYyYalolierocs 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;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB 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.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUN.

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, ucCcCIemOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THYHON
PacCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C METaUIaMu (HAaTpHEM H
KaJbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOICHUE N3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U IIET0YEH, N3yUEeHHE 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 MONy4eHHUsl CepHOM KucioThl. IlpuMeHeHue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KaYeCTBEHHAs peakius Ha CyJIb(aT-HOH.
Haxoxnaenue cepsl U €€ COCAMHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HECHUE
OKpY’KaloIlled Cpebl COCIMHEHUSIMU cepbl (KUCIOTHBIE MOXIU, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHS.



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 (PU3NYecKne W XUMHYECKHE CBOWCTBA, MOJyYCHUE U
npuMmenenne. KauecTBenHass peakius Ha KapOoHaT-noHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, TPOMBIIITIEHHOCTH U CETECKOM 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 COCTMHEHUS.

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, yUeOHOUCCIIE0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATEILHOCTH TIPU BBHITIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33Ja4, BBINOJIHEHUH XHUMHUYECKHUX SKCIEPUMEHTOB,
CO3/1aHUH Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIN
B IIPOILIECCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEH C MO3ULMN HPABCTBEHHBIX M 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 CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHON



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, BUABl JEITEIBHOCTH IO TMOJYy4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIPETALNN, TPEOOPA30BAHUIO U PUMEHECHHIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyalHUsIX.

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,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
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, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHYECKasl CBSA3b, MOJSPHAST U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, HOHHAA
CBSI3b, HWOH, KaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJi1 BellIecTBa
(mpolieHTHAsl KOHIICHTpAIusI) B pacTBOPE;

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,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEIUHEHUM MO0
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepronuueckoil cucreme,
3aKOHOB COXPAaHEHHs MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, 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,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTHYECKAS IHUCCOLUMALMSA, 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
KosmnuectBo yacos
Ne HanmeHnoBaHMe pa3iesioB U JIeKTPOHHBIE (M (POBbIE)
KountpoabHbie [MpakTHyeckne
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChbl
padoThbI padoThbI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.eds00.ru/A3RIT4T6 X
MPAKTUYECKOU IEATETbHOCTH
YyeloBeKa
BemecTBa u xummnueckue
1.2 . 15 1 https://m.edso00.ru/JOMIVEVED
peakiuumn
Hroro no pazgeny 20
Pa3nes 2. BaskHelilne npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB
Bosnyx. Kucnopon. [lonstue
2.1 Y poA 6 https://m.edsoo0.ru/Q5SASKSW8Y
00 okcumax
Bonopoa. Ilonsitue o
2.2 8 1 https://m.edsoo.ru/C4HSK6TEE
KHCJIOTaX U COJSAX
Bopna. PactBopsl. [lonstue
2.3 A P 5 1 1 https://m.edsoo.ru/F1X701B0Q
00 OCHOBaHUSX
OcCHOBHBIE KJIacChl
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/L3F4R7GOT
COEAMHEHHI
Nroro no pazgeny 30



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /1. . MennesneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XUMHYECKHUX IJIEMEHTOB /. 7 https://m.edsoo.ru/C9T1K8POM
N. MenaeneeBa. CtpoeHue
aromMa
XUMHYECKAs CBA3b.
OKUCIUTEIHLHO-
32 8 2 https://m.edsoo.ru/W8COT2E7K
BOCCTaHOBHTEIILHEIC
peakuuu
Hroro no pazneny 15
Pe3epBHOe Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO HACOB 68 5 5
I10 ITPOTPAMME
9 KJIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHbIe (LM pOoBbIE)
Kontpoabnbie | IlpakTuyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO 1 XUMU4ecKHne peakun
[ToBTOpenue u yriryonenne 3HaHUI
1.1 P yry 5 1 https://m.eds00.ru/GOMS5WI9J3T
OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . 4 https://m.eds00.ru/R3Z290Q6G4G
peaxkuuit
DIIEKTPOIUTHYECKAS JUCCOIIUALIN.
1.3 p A Han 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHYECKUE PEAKIIUU B PACTBOPAX



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G
https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A

Hroro no pasaeny

17

Pa3znea 2. HemeTaJJIBI H UX COeANHEHUS

OO61mas xapakTepucTUKa XUMUYECKUX

2.1 4 https://m.edsoo.ru/FOWINIF5V
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTeprucTUKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/STL7TMILTS
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 7 https://m.edsoo.ru/A6Y9S6H4U
WX COCIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yriaepon u 8 https://m.edsoo0.ru/Q2W5SH2KSY
KPEMHUU U UX COCIUHECHUS
Nroro no pazgeny 25
Pa3nen 3. MeTa/Liibl 1 UX COeIMHEHUS
3.1 OO61mue cBoicTBa METAIIOB 4 https://m.edsoo.ru/C1C6H6T2M
32 Baxueiiniie MeTaibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/I8G6J7R9U
Hroro no pazgeny 20
Paznen 4. Xumus 1 oOKpyKammas cpeaa
BemecTtBa 1 maTepuansl B KU3HU
4.1 n P 3 https://m.edso0.r/Z3SST1Q8K
YyelioBeKa
Hroro no pazneny 3
Pe3epBHOe Bpems 3 https://m.edsoo.ru/N2U7H3F8A



https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KoaunuyecrBo yacos
Ne DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Kontpoabnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThl padoThbI

[Ipenmer xumuu. Posb XuMuu B KU3HU
yeJjioBeka. Teja U BelecTsa

https://m.eds00.ru/J4C2VEMIV

2 [TonsTe 0 MeTonax MO3HAHUS B XUMUU 1 https://m.edsoo0.ru/P108ASC6T
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 PAOOTEI B 1a0OPATOPHH H IPHEMEI 1 https://m.eds00.ru/O5SG3E0DSY
oOparieHus ¢ 1abopaTOPHBIM
000pyIO0BaHUEM

4 ;I;ZF;Z;E?SZT;Z; emec. Criocobe! 1 https://m.edsoo.ru/X1A2E3M8R
[Ipaktrueckas padota Ne 2 «Paznenenue

5 cMecel (Ha mpuMepe OYMCTKH TOBAPEHHOMN 1 https://m.edsoo.ru/R6EW6ZEFIX
COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/J7R1IO8HIL

7 XUMUYECKHUE NIEMEHTHI. 3HAKH (CUMBOJIBI) 1 hitps://m.cdsoo.r/W3U606DTW
XUMUYECKHUX 3JIEMEHTOB
[IpocThie U COXKHBIE BENIECTBA 1 https://m.edsoo.ru/H2ZW7W8P3 A
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/EODILSNIN
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

10 Xumuyeckasi hpopMyiia. BaareHTHOCTh 1 https://m.edsoo.ru/I3Y2G1R4C

aTOMOB XMMHNYCCKHUX 3JICMCHTOB



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

OrHOCUTENbHAad aTOMHAas Macca.

11 https://m.edsoo.ru/FOIN3S0A9I
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca
MaccoBas 1o €CKOT'0 3JIEMEHTAa

12 B IO XHMITH ro SJeMerTa B https://m.edsoo.ru/J6A9W4P1J
COEIUHEHUN
KommuectBo BemecTtBa. Monbs. MonspHast

13 H P https://m.edsoo.ru/C2J5K415X
Macca
duznueckre 1 XUMUYECKHUE SIBICHHUS.

14 https://m.edsoo.ru/S2R3H7N6C
XuMuUecKas peakius
ITpu3nak (0} (0} oTeKa

15 PHSHAKH 1 yC Bm{ NPOTCRATHA https://m.edsoo.ru/Z3F4A8K60
XUMHYECKUX PEaKIui
3aKOH COXpaHEHUSI MAaCChI BEII[ECTB.

16 p = https://m.edsoo.ru/P7V8AS5Z3D
XHUMHUYECKUE YPABHEHUS
Brranciaenus konmduecTBa, MacChl

17 BEIIECTBA 10 YPABHEHUAM XUMUYECKUX https://m.eds00.ru/WIS8Y 7727
peaKuuit
Knaccudukanmst XaMUIeCKuX peakiuii

18 (coenuHeHws, pa3IOKEHUS, 3aMEIIECHNUS, https://m.edsoo.ru/KOP1L4RIW
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-

19 sHIukIonequcT. O000IIEeHe 1 https://m.eds00.1u/C2T2E6W6V
cUCcTeMaTH3alus 3HaHU!
KoutponrHas padora Nel mo reme

20 P p https://m.edsoo.ru/D6E9Q4E9H
«BelecTBa 1 XUMHYECKHUE PEAKITHI
Bo3agyx — cMmech razoB. Cocra Bo3ayxa.

21 Kucnopon — aneMeHT u npocroe https://m.edsoo.ru/M6A7YOW7S

BemecTso. O30H



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

22

dusnyeckue 1 XUMUYECKHUE CBOMCTBA
KHCJIOpO/ia (peaKIuu OKUCIICHUS,
ropenue). [Torstue 06 oxcumax

https://m.edsoo.ru/O0Q4H1UST

23

Crioco0bI ostydeHus KUCIopoa B
7a00paTOPUU ¥ MPOMBIIUICHHOCTH.
[Ipumenenue kucmopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoit 3¢ (hekT XUMUYECKOH peakiuu,
MOHSATHE O TEPMOXUMUYECKOM YPAaBHEHUH,
9K30- U SHJOTEPMUYECKUX PEAKIIHIX

https://m.edsoo.ru/Z6H4G9D8W

25

TormBo (HedTh, yrojib U METaH).
3arpsi3HEHHE BO3/IyXa, CIOCOOBI €T0
PEIOTBPALLICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[Tpaktrueckas padota Ne 3 o Teme
«[Tonyuyenue u coOupanue KICIOPOaa,
M3y4YEHHUE Er0 CBOMCTB)»

https://m.eds00.ru/J2X0T0OAOD

27

Bonopoa — anemeHT u npocroe
BemecTBo. Haxoxaenue B mpupoie

https://m.edsoo.ru/ISD2B5D7A

28

dusnyeckue U XUMUYECKHE CBOMCTBA
Bozopoaa. [Ipumenenne Bogoposaa

https://m.eds00.ru/QOA7R7W60

29

IloHATHE O KUCIIOTAaX U COJISIX

https://m.edsoo.ru/N711U1E4])

30

CrocoObI TosTy4eHust BOJIOpoa B
naboparopuun

https://m.edsoo.ru/F4W6U5Q5Q

31

[TpakTrueckas padota Ne 4 o Teme
«Ilonyuyenue u coOupanue BOAOPO/a,
M3y4YE€HUE €ro CBOMCTB)

https://m.edsoo.ru/A8D2B6027Z

32

MomnspHblii 00bEM ra3oB. 3aK0oH ABOTAIPO

https://m.edsoo.ru/W4Y 1W4WS8C



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C

33

Brruncnenus 00béMa, KOJIMYECTBA
BEILIECTBA r'a3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA MIIH 00BEMY

https://m.edsoo.ru/LOW2K9Q8I

34

Brruucnenus 00EMOB ra3os no
YPaBHEHUIO pEaKIlMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUI ra30B

https://m.edsoo.ru/M7G2D2E3H

35

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

https://m.edsoo.ru/F3SSH7HOU

36

Cocras ocHoBauuii. ITousitre 00
AHIUKATOpax

https://m.edsoo.ru/I9M1C5U8J

37

Bopa xak pactBoputens. HacbilieHHbIE 1
HEHACHIIICHHBIC PaCTBOPHI. MaccoBas
JIOJISI BEIIECTBA B pacTBOPE

https://m.edsoo.ru/S7Z0N3W2D

38

[TpakTrueckas padota Ne 5 o Teme
«ITpuroroBieHue pacTBOpPOB ¢
onpeaesIeHHON MacCOBOM 10JIeH
PacTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/LOV7U6I6H

39

Kontposbnas padota No2 o teme
«Kucnopoa. Bogopon. Boga»

https://m.eds00.ru/Y3IC8CIC8Z

40

Oxkcupsl: cocTaB, KiacCu(pUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/DIA6N2B9L

41

[Tonydyenue u XuMHYECKHE CBOMCTBA
KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHUJOB

https://m.edsoo.ru/E3USHI W8V

42

OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

https://m.eds00.ru/C9Z0EINSV

43

[TonydyeHne u XuMHUYECKHE CBOMCTBA
OCHOBaHUH

https://m.edsoo.ru/W5V20Q8K1E



https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E

Kucnotsl: cocras, kinaccudukaus,

44 https://m.edsoo.ru/F4P2A0C3V
HOMEHKJIaTypa
IlonydeHne u XUMHUYECKHUE CBOMCTBA

45 Y https://m.edsoo.ru/B5SC1L3L6M
KHACJIOT
Conu (cpemHue): HOMEHKIATYpa, CIIOCOObI

46 (cpenie) }:p https://m.edsoo.ru/J4B9QS5SE1X
MOJIyYEHUs, XUMHUYECKUE CBOICTBA
[TpakTuueckas padota Ne 6. Pemenue
DKCIEPUMEHTAILHLIX 3a4a4 10 TEME

47 p a https://m.edsoo.ru/E9X4K8F7W
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX
COCTUHEHUI)Y
I'eHeTnueckast CBA3b MEXIY KiIacCaMH

48 Y . https://m.edsoo.ru/HOUSD6A0C
HEOPTaHWYECKUX COCTUHECHHI

49 O06o00mIeHre U cucTeMaTr3alus 3HaHHHA https://m.eds00.ru/Q6GINSL4B
KonTtponbHast padora Ne3 o teme

50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/W6J7L5ISP
coequueHui"
[TepBbIe MOMBITKH KIacCUPUKAITII

51 XUMHYECKHUX 311eMeHTOB. IloHsATHE O https://m.edsoo.ru/R4S7TM4MION
TPYIAX CXOJHBIX 3JIEMEHTOB
[lepuonnueckuii 3akoH u [lepronnueckas

52 CHCTEeMa XUMMHYECKuX daeMeHToB JI. 1. https://m.edsoo.ru/A1BIFOV6C
Menpnencena

53 [Tepuoapl, rpynibl, HOATPYIIIBI https://m.edsoo.ru/W3O1I6R2U
Ctpoenue atoMoB. CocTaB aTOMHBIX SLIED.

54 p s1ep https://m.eds00.ru/C9Q907Z23C
H3oTonsl
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHToB llepuoanyeckoii cucremst /1. https://m.edsoo.ru/O0F6YSC8B

. Meunneneesa



https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B

XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA

56 1o ero noJjioxkeHuto B [lepuonuueckoi https://m.edsoo.ru/A9C319Z5W
cucteme /1. 1. Menaeneena
3unauenue [lepuonanyeckoro 3aKkoHa s
57 DA3BHTITL HaykH H,_Hpaj( . J1. M. https://m.edso00.ru/K3S31400V
MenneneeB — y4€HblH, nearor u
rpaxAaHuH
PesepBHeiit ypok. O6o01IeHHE 1
58 cucrtemaruzaius 3HaHui / Becepoccuiickas https://m.edsoo.ru/BOVII4AW6A
npoBepovHas paboTa
KonTtponsHas padora Ne4 o reme
59 «Ctpoenue aroma. XUMHUYECKas CBS3bY / https://m.edso00.ru/L2L4K005Q
Bcepoccuiickas nmpoBepounasi paboTa
60 UICKTPOOTPHIATEIILHOCTE ATOMOB https://m.edsoo.ru/S6R802XIB
XUMHUYECKHUX IJIEMEHTOB
61 HNonHnast xumudeckas CBs3b https://m.edsoo0.ru/R201T6L4S
62 KoBanenTHast nomnsipHasi XUMHYECKasi CBA3b https://m.edsoo.ru/GIN4H4J6F
63 i(ZTGHTHaH HEHOIApHA XHNIHCCKaR https://m.edsoo.ru/R5Q417S5K
64 CreneHp OKUCIEHUS https://m.edsoo.ru/S8U9IO0D4B
65 OKHCTUTENEHO-BOCCTAHOBUTEIIHLHBIC https://m.edsoo r/KOW205Y1C
peakuuu
66 OKHUCIUTENN U BOCCTAHOBUTEIIH https://m.eds00.ru/M3D0P4COY
PesepBHbIil ypok. O6001meHNE 1
67 CHUCTEMAaTU3alMs 3HAHUH 110 TEME https://m.edsoo.ru/S2R4SSM7N

«Crtpoenne atoma. XMMHYECKasl CBA3b)



https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N

68

PesepBHeIit ypok. O6o0IIeHHEe 1
cUCcTeMaTu3alus 3HaHUu!

https://m.edsoo.ru/SIRIB1L6Q
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https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

KoandyecTBo yacoB

Ne JJIeKTPOHHBbIE HU(POBbHIE
Tema ypoka Koutpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThbI

IIepnonnueckuit 3akoH. [lepuonnueckas

1 cucTeMa XMMUYECKuX 3yemMeHToB /. 1. 1 https://m.edsoo.ru/W4YSP2F9X
Meunpgeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

2 XUMUYECKUX JIEMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/VEK9CIC4R
MIEPUOJIOB
Knaccudukanus 1 HoOMeHKIIaTypa

3 Qurcan P 1 https://m.eds00.ru/Q9Y1Y7Z00
HEOPraHWYECKUX BEILECTB
Buabl XMuMUYECKOM CBSA3U U TUIIbI

4 ! " 1 https://m.edsoo.ru/R9T4R3J2H
KPUCTAJUTMYECKUX PEHIETOK
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 https://m.edsoo.ru/R3U4P4C6M
OCHOBHBIX Pa3/€eJIOB Kypca 8 Kiacca»
Knaccudukanms XuMuueckux peakiuii

6 durcan peartt 1 https://m.edsoo.ru/H6L.106U8O
10 PA3JIMYHBIM [TPU3HAKAM
IlonsATHE O CKOPOCTU XUMHUYECKOMN

7 peakuunu. [loHsiTHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/Y8B8U8O41
TETEPOreHHBIX PEaKLUIX
[loHsiTHE 0 XMMHYECKOM PaBHOBECHH.
®akTOpHI, BIUAIONINE HA CKOPOCTH

8 P o P 1 https://m.edsoo.ru/S5K8G2A3K

XUMHYECKOU PCaKIMU U IMMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUSA



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE

9 https://m.eds00.ru/G9K90O1B1A
peakuuu
Teopust 21EKTPOIUTHYECKON

10 muccoruanu. CUIIbHBIE U ClIa0bIe https://m.edso0.ru/BOO3F108F
3IEKTPOJIUTHI

11 HNoHnHbIe ypaBHEHUS peaKUuid https://m.edsoo.rw/HIN3L8Y7G
XUMHYECKHE CBOMCTBA KUCIIOT U

12 OCHOBaHHI B CBETE MPEICTABJICHHI 00 https://m.edsoo0.ru/T3G0X4B91
BJIEKTPOJIUTUYECKON AUCCOIUALINH
XUMHYECKHE CBOMCTBA COJIEH B CBETE

13 MPEACTABICHUH 00 IEKTPOIUTUUECKON https://m.edsoo.ru/S1P2W3Q2V
JHACCOITAAIN

14 [TonsiTHe 0 ruaponU3€e coen https://m.edsoo.ru/X9Q4S7R5D

15 O0o001IeHNE U CHCTEMATH3aLKs 3HAHUH https://m.edsoo.ru/B3HIQOWON

16 [TpakTrueckas padota Ne 1. «Pemenne hitps://m.cdsoo.ru/Y 2COMAKAK
AKCIEPUMEHTAIBHBIX 33724
KonTtponsHas pabora Ne2 o reme

17 «DNEKTPOIUTHYECKAS TUCCOLIALIS. https://m.edsoo.ru/A3E5Y 1K4F
XHUMUYECKUE PEAKIIUU B PACTBOPAX»
OO01mas xapaKTeprCcTHKA TaJIOTeHOB.

18 XUMHYECKUE CBOMCTBA HA IIpUMEPE https://m.edsoo.ru/L9Q3U2Z0U
xJjopa
XnopoBogopoa. ColisiHast KUCIIOTAa,

19 XUMHYECKHE CBOMCTBA, MOJy4YECHUE, https://m.edsoo.ru/VOY2L.8YO0S
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme

20 «ITomyueHnne COIAHON KUCIIOTHI, https://m.edso0.ru/V405C7J3Y

H3y4YEeHUE €€ CBOMCTBY»



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y

21

Brluncnenus no ypaBHeHUAM
XUMHYCCKHUX PEaAKIIMi, €CJIH OJIUH U3
pEeareHTOB JI1aH B U30BITKE

https://m.edsoo.ru/R8§ROJ1LSA

22

OOm1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmnst

https://m.edsoo.ru/USKS5E8DOV

23

ANTOTPOITHBIE MOJU(PHUKALINN CEPBI.
Haxoxnenue cepbl 1 €€ COEIUHEHUN B
npupoje. XuMHUYECKHE CBOUCTBA CEPhI

https://m.edsoo.ru/P8X9L.2R2Y

24

CepoBoaopon, cTpoeHue, puzndeckue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxkcuppl cepbl. CepHas KUCIIOTA,
¢bu3nyuecKkre U XUMUYECKUE CBOWCTBA,
MIpUMEHEHNE

https://m.edsoo.ru/K2COD1Y5W

26

XUMUYECKHE peaKkllny, Jiexalirue B
OCHOBE MPOMBILIUIEHHOTO criocoba
MOJIy4YEHHUSI CEPHOM KUCIIOTHI.
XHUMHUYECKOE 3arps3HEHNE OKPYKaIoIIeH
CpCAbl COCAUHCHUSAMU CCPLL

https://m.edsoo.ru/V6V8J2S2H

27

Brruncienne MaccoBOM TOJIH BEIXOJA
MPOYKTa peaKIuu

https://m.edsoo.ru/TSHSM5C6Q

28

OO0mas xapakTepucTUKa JIeMeHTOB VA-
rpymibl. A30T, paclipoCTpaHEHUE B
npupoie, GU3NIeCKue 1 XUMHIECCKUE
CBOMCTBa

https://m.eds00.ru/J9X6KS5ESP

29

AMMHUaK, ero pu3nYecKkre 1 XUMHUECKUE
CBOMCTBA, NIOJIy4YCHUE U IIPUMEHEHUE

https://m.edsoo.ru/A2J3E5I5U



https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U

30

[TpakTuyeckas pabora Ne 3 o Teme
«[Tomy4enune ammunaka, n3y4eHHe ero
CBOWCTB»

https://m.edsoo.ru/H8A8ASGIV

31

A3oTHas KucioTa, e€ Gu3ndecKue u
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5F4UOM

32

Hcnons30Banyre HUTPATOB U COJIEH
aMMOHHMS B KAUYECTBE MUHEPAJIbHBIX
yaoOpeHui. XuMHYeCcKoe 3arps3HeHIe
OKpYKaroIIEeH cpeibl COEAUHEHUSIMU
azora

https://m.edsoo.ru/G7Y4Q1J6P

33

doctop. Oxeun dochopa (V) u
dbocdopHas kucnora, Gu3nIecKue u
XMUMUYECKHE CBOWCTBA, MOJYyUCHHE

https://m.edsoo.ru/Q5BOGIN3R

34

Hcnonb3oBanue GochaToB B KaueCcTBE
MUHEpAIbHBIX YI00peHuil. 3arps3HeHne
IPUPOJHOM cpenbl pocdaramu

https://m.edsoo.ru/M4G5H1P30

35

Yraepon, pacpocTpaHeHUE B IPUPO/IE,
¢du3nveckue 1 XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxkcupl yriaeposaa, ux Gu3ndeckue u
XHUMHYECKHE CBOMCTBA. DKOJIOTHYCCKHE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV)

https://m.edsoo.ru/P6U7M4K9T

37

VYTroipHas KHUCI0Ta U €€ COJIN

https://m.edsoo.ru/T501SO0F1T

38

[TpakTuyeckas pabora Ne 4 o Teme
"[losyyeHne yriekucioro rasa.
KavecTBeHHast peakius Ha KapOoHaT-

HOH

https://m.edsoo.ru/P6WIW6A4C



https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C

39

[TepBoHayanbHbBIE TOHATHUS 00
OpraHUYECKUX BEUIECTBAX KaK O
COEIMHEHMSX YIJIepoaa

https://m.edsoo.ru/G506H6X1E

40

Kpemuuii u ero coenuuenus

https://m.edso0.ru/S2F37Z4G3N

41

[TpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«BaxHeie HeMeTaIbl U UX
COCJIUHECHU S

https://m.edsoo.ru/Y8B8R2E1J

42

KontponbHas padota Ne3 mo teme
«Baxkneimnne HeMeTalIbl U UX
COETMHEHHUSY

https://m.edsoo.ru/K1E4WS5F5D

43

OOw1ast xapakKTepUCTHKA XMMHUYECKHX
3JIEMEHTOB — METAJUIOB.
Meramuueckas CBA3b U METaJNINYECKAst
KpUCTaJUIMYecKas pemérka. dusnueckue
CBOMCTBA METAJIOB

https://m.edsoo.ru/Q5M8X376L

44

XUMUYECKUE CBOMCTBA METAIIIIOB.
DNEKTPOXUMHUYECKUN Psiji HAIPSDKEHUI
METaJIJIOB

https://m.edsoo.ru/M7GO0F6 W 6K

45

OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.
CnaBel. BeruucieHust o ypaBHEHUAM
XUMHYECKHUX PEaKIIHid, €CJIU OJIUH U3
pEareHTOB COJAEPKUT MPUMECH

https://m.edsoo.ru/F9S7U4G5C

46

[ToHsiTHE O KOPPO3UU METAILIIOB

https://m.edsoo.ru/U4T6B8L6C

47

[IlenouyHbIe METAIITBI

https://m.edsoo.ru/ESNOF6H7A

48

OKcubl ¥ THAPOKCUIBI HATPUS U KAITUS

https://m.edsoo.ru/Q5F4A870U

49

IllenoyHO3eMeIbHBIE METATIIBI —
KaJIbIIMA Y MarHui

https://m.edsoo.ru/R9G4H2L5S



https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S

50

Baxueiinme coeIMHESHNS KaJIbIUS

https://m.edsoo.ru/BSB6S0F6R

51 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH https://m.edsoo.ru/Z8S2E1Y6W
52 ’KecToCTh BORBI M CNIOCOOBI €8 https://m.edsoo.ru/U4F1V1P9K
yCTpaHCHUS
[TpakTuueckas padora Ne 6 mo Teme
53 "YKECTKOCTh BOJBI I METOAEI €6 https://m.edsoo.ru/TO6EQU2I3W
ycTpaHeHus"
54 AnroMuHUH https://m.eds00.ru/O2U1T4S00
55 AMGOTEpHEIC CBOHCTBA OKCHAA I https://m.edsoo0.ru/T7Z619U3S
THIPOKCH/IA
56 Kemeszo https://m.edsoo.ru/I2ROK4COE
57 8;()011:2;22?2?;};“&51 1 CoTReTEsa https://m.edsoo0.ru/U2B9I3V0Q
58 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH https://m.edsoo.ru/W6NOH8L7X
[Tpaktrueckas padota Ne 7. Permenue
59 SKCHepH}YI CHTAJIBHBIX 33121 O TeMe https://m.edsoo.ru/J1IM4T7L4X
«Baxxueime MeTaibl 1 uX
COCITUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUN, €CITH OJIUH U3
60 pEareHTOB J1aH B U30BITKE WJIH COACPIKUT https://m.edsoo0.ru/F2G00O1Y0OK
IIpuMecHu. Beranciienrst MacCOBOU J10JIA
BBIXO/Ia MTPOIYKTA PEaAKIINH
61 O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI https://m.eds00.1u/WI9FS8E9L5N
KonrtponsHas padora Ne4 o reme
62 «BaxHeiume MeTalIbl U UX https://m.edsoo.ru/FIEOK9H7N

COCOAUHCHUA»



https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N

BemecTsa 1 maTepuansl B TOBCEIHEBHOM

63 1 https://m.edsoo.ru/T4P9U7D4B
JKU3HHU 4eI0BEKA
X N

64 HMITHECKOE 3arPASHCEHHE ORPYRAOTICH 1 https://m.eds00.ru/COU700M3X
Cpelibl
P

65 O/Ib XHMIH B PCLLICHHHI SKOTOTIHECIIX 1 https://m.edsoo.ru/K9X9ATOM
npobiem
Pese i1 ypok. O0o01enne

66 PBHEIH yPOK \I,H e 1 https://m.edso0.ru/T5K5V6J3C
cUCTEMATH3aINA 3HaHUI
P 7 . 0600

67 C3CPBHDI YPOK © \I,u cHne H 1 https://m.edsoo.ru/Y2B8C4H2E
cUCTEMATH3aINA 3HaHUI
P 7 . 0600

68 C3CPBHDI YPOK © ‘I,u cHue H 1 https://m.edsoo.ru/B3P1R2T3V
cUCTEMAaTH3aIusI 3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHS)

1.1

pacKphIBaTh CMBICI OCHOBHBIX XHMHUYCCKHX IOHSITHHA: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OIHOPOJHAS W HEOMHOPOJHAs), BAJICHTHOCTD,
OTHOCUTCJIbHAsA AaTOMHasI H MOJ'IGKy.H}IpHa}I Macca, KOJIHYECCTBO
BEIECTBa, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO
AJIEMEHTa B COCMHEHUH, MOJIIPHBIA 00BEM, XUMUYECKAsT PEaKIHs,
KIacCU(PUKAMS ~ pEakluid: peakmud COCIAWHCHUS, PCaKIUU
pa3NoKEHUs, PEaKIMH 3aMEIICHUs, PEaKIuu OOMEeHa, JK30- U
SHJOTEPMUUYECKHE PEaKINH, TEIUIOBOM 3P (HEKT peakiuu, pacTBop,

MaccoBas J10JIsl BellecTBa (MPOLEHTHAsL KOHIICHTPAIKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH U

IMPUMCEHATH 3TU IMOHATHA IIPH OIMMCAHUHN BECIICCTB U UX npeBpameHHﬁ

1.3

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIEHUS (popMyI

BEILIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIIUI

1.4

PaCKpbIBaATh CMBICJI 3aKOHOB COXpaHCHUA MACChl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOI'O YUYCHHA, 3aKOHaA

ABoraapo

1.5

OMpPCACIATL BAJICHTHOCTHL AaTOMOB  3JICMCHTOB B 6I/IHapHI>IX

COCIUHCHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKHE pPEaKIUH (M0 YUCIy U COCTaBy

YYacTBYIOILIMX B PEaKIUH BELIECTB, 0 TEIJIOBOMY 3PQEKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJISIPDHYIO U MOJIAPHYIO MACChI

BEILIECTB




1.8

BBIYHCIISATH MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JieMeHTa 1o (opmyrie

COCJIMHCHUS,

1.9

BBIYUCIIATh MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHUS — HAOII0IEHHE,
U3MEPEHHE, MOJCIUPOBAHME, OSKCHEPUMEHT  (peaybHBI U

MBICJICHHBIN )

[To Teme: «BaxkHeiime npeACTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

2.1

PaCKpbeIBaTb CMBIC]TI OCHOBHBLIX XHWMHYCCKHUX TTOHSITHM: OKCHn,

KHCJI0Ta, OCHOBAHUC, COJIb

2.2

ONPEACIIATh NPUHAIIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJAcCy

COoeTMHEeHMH 1o (popMytam
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KJ1acCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
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XapaKTepu30BaTh (OMHCHIBATh) OOIMIME XHUMHUYECKHE CBONCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBCPXKAASA OITMCAHHUC ITPUMCPpaAMU
MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIONIMX  XUMHUYECKUX

peakuuii

2.5

IMPOTrHO3UPOBATH CBOIMCTBa BEIIECTB B 3aBUCHUMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTHU IPOTCKAHUA XHUMHYCCKHUX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHbBIX YCIIOBUAX

2.6

CJICAOBATh IpaBUJIaM IIOJIb3OBAHUA XUMHYECKOU HOC}/,Z[OI\/'I u
abopaTOpPHBIM O0OpYJOBaHUEM, a TaK)KE MpaBHJIaM OOpaIieHus C
BCIICCTBAMH B COOTBCTCTBHUH C HHCTPYKIUAMH I10 BBIIIOJIHCHUIO
71a00PaTOPHBIX XUMUYECKHX OMBITOB MO MOJYYEHUIO U COOUPaHUIO
ra3000pa3HbIX BEIIECTB (BOIOPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNPENETIEHHON MAacCOBOM M0JeHd pacTBOPEHHOIO
BCIIICCTBA, MJIAHUPOBATH U MPOBOJUTE XUMHUYCCKUC SKCIICPUMCHTDI
M0 PACMO3HAaBaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TMOMOIIBIO

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

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKkuu

IIo teme: «llepmomuueckuit 3akoH u llepuommueckas cucrema
xumuueckux anemeHtoB JI. M. MenaeneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEILHEIC peakunumn»

3.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TTOHSITHH: AApPO aroma,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHash OpOWTalb, paJNyC aToMma,




XMUMHUYECKas CBsI3b, MOJSIPHAS U HEMOJIApHAs KOBAJCHTHASI CBS3b,
AJIEKTPOOTPHUIIATEIHHOCTh, HMOHHAS CBS3b, WOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA
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KHaCCI/Iq)I/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

33

OIMCBIBAThH M XapaKTepu30BaTh TabmuuHyto hopmy [lepronnyeckoit
CHCTEMBbl XMMHYECKHX 3JIEMEHTOB: pa3/IndaTh IMOHATHS «TJIaBHAS
noarpynmna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJiple» U «OOJIbIINE)» NEpUOAbI
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packpsiBaTh cMmbica [lepuoanueckoro 3akona JI.M. Menneneesa:
ACMOHCTPHUPOBATH IIOHUMAaHHUCEC HGpHOI[H‘IGCKOfI 3aBUCUMOCTHN
CBOMCTB XMMHUYECKHMX DOJEMEHTOB OT HX IIOJIOKEHUS B

Ilepnonnueckoii cucreme

3.5

COOTHOCUTh  O0O3HAUYEHUS, KOTOpPhIE HMEIOTCS B  Ta0iwuIie
«Ilepuogmyeckass cucrteMa  XUMUYeckux  anementoB .M.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOSHUSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsia szpa, OOIIee YHUCIIO

3JIEKTPOHOB U PACHPEICIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JIEMCHTOB B 6I/IHapHBIX

COCINHCHUAX

3.7

OTpeAENATh BUJI XUMHUYECKON CBS3M (KOBaJleHTHass M HOHHas) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

IIo Teme: ((BGH_IGCTBO U XUMHWYCCKas pCaKusa»

1.1

PACKpBIBATH CMBICIT OCHOBHBLIX XWUMHYCCKUX MOHATHIH: pacTBop,
AJIEKTPOJIMTHI, HEAIEKTPOIUTHI, SIEKTPOIUTHUECKAS JTUCCOIIUAIIHS,
peaKuu MOHHOTO OOMEHa, KaTalln3aTop, XMMHUECKOe paBHOBECHE,
oOpaTuMbIe u HeoOpaTuMbIe peaKiuu,
OKHCIUTCIbHOBOCCTAHOBUTCIbHBIC pcaKknuu, OKHUCIUTCIIb,

BOCCTAHOBUTCIIb, OKHCJICHHUC U BOCCTAHOBJICHUC, aJIJIOTPOIN:,




aM(QOTEepHOCTh, XUMHYECKas CBsA3b (KOBAJCHTHAas, WOHHAs,
MeTalJIMyecKasi), KpUCTAIIMYecKas pemIéTKa, CIUIaBbl, CKOPOCTb

XUMHYECKON peaKIuu

1.2

HIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH U

IMPUMCEHATH 3TU MOHATHA IIPH OIMMCAHUHN BECIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHHUS DJICKTPOJUTHYECKON IUCCOLMALUU KHUCIIOT,
LIEJIOYEN U COJIEH, IOJIHBIE U COKpALIEHHBIE YPAaBHEHMS PEaKLUU

HOHHOTro oOMeHa

1.4

pacKpbIBaTh CYILIHOCTb OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKiuii MOCPEeCTBOM COCTABJICHHS IJIEKTPOHHOTO OanaHca 3THUX

peakuuii

1.5

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOM peakiuu

ITo Temam: «Hemetaiipl 1 MX coeguHEHUS» U «MeTalipl U KX

COCONHCHUA»

2.1

XapakTepu3oBaTh  (OMHUCHIBaTH) OOMME MW CHElUpUIECKHEe
XHUMHAYECKHE CBOWCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPIKIAST
OMHMCAaHWE TPUMEPAMU MOJEKYJISAPHBIX W HMOHHBIX YPaBHEHHIA

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBIISITh ypaBHEHUS peakIuii, MTOATBEPIKIAFOIIINX
CYILIECTBOBAaHME T'E€HETUYECKOM CBSA3M  MEXJy  BeElleCTBaMU

Pa3IMYIHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMU,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUSX
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ClIeZIOBaTh TpPaBWJIaM TIOJIB30BAHUS XHUMHYECKOH TMOCYAOH U
nabopaTopHBIM 000PYJIOBaHHEM, a TAKXKe MpaBHJIaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMH IO BBITIOJTHEHUIO
1ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOIYYCHUIO U COOUPaAHUIO

ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

2.5

MPOBOJIUTh PEAKIWU, MOJITBEPKAAIONINE KAYeCTBEHHBIH COCTaB
Pa3JIMUHBIX BCIICCTB: PACIIO3HABATH OIIBITHBIM HYTéM XJiopuna-,
Opomun, womua, kapOoHar, Qocdar, cunmkar, cynbdar,
TUAPOKCUANOHBI, KATUOHBI AMMOHUS, NOHBI M3YYCHHBIX MCTAJIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB




ITo Teme: «XuMUS U OKPYIKAOILAsL Cpeay

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnoHstui: [1JK

31 BEIIIECTBA; KOPPO3HUS METAJLIIOB
[PUMEHATh OCHOBHBIC ONEPAlUU MBICIUTEIBHON ICATEIBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHUE, O0O0OIIEeHNE, CHUCTEeMAaTHU3AIHIO,
35 BBISIBIICHHEC MPUYHMHHO-CIICACTBEHHBIX CBS3€H — I HM3Y4YEHHUS

CBOMCTB BEIIECTB M XHMHYECKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC
METOJAbI TIO3HAHHUA — Ha6J'IIOI[eHI/Ie, HN3MCPECHUC, MOIACIUPOBAHHUC,

AKCIEPUMEHT (PEaIbHbIM U MBICTICHHBIN )

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP’KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

HepBOHa‘IaHI)HI)Ie XHUMHUYCCKUE ITOHATHUA

1.1

[Ipenmer xumuu. Poib XUMHM B KU3HU 4YE€IOBEKa. XHUMHUSA B CUCTEME HayK.
Tena u BemectBa. du3nyeckre CBOMCTBA BELIECTB. ArperaTHOE COCTOSTHUE

BE€IICCTB

1.2

[MousaTHe 0 MeTOAAX ITO3HAHUS B XuMuu. YncTele BemecTBa 1 cmecr. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBEI U MOJICKYIJIBI. Xumuyeckne »iaeMeHTBl. CHMBOJBI XHUMHYECKHX

371eMeHTOB. [IpocThie U clI0KHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuaeckas opmysia. BaleHTHOCTh aTOMOB XUMHUUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHOcuTeNbHAasT aTOMHAas — Macca.
OtHOcHUTENbHAS MOJICKYJIsSIpHass Macca. MaccoBas J0JI1  XUMHUYECKOI'O

9JICMCHTA B COCIUMHCHNHU

L.5

KomnuectBo BemectBa. Monb. MosigspHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHUCIA CTPYKTYpPHBIX €AMHHUI] BemiecTBa. Pacuérel mo ¢opmynam

XHUMHUYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

®usnyeckue U XUMUYECKHUE SIBJICHUSA. XUMHAYECKAsl pEeaklus U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB.  XUMHUYECKHE  YypaBHEHHUS.
Knaccudpukanus XuMu4YecKuX  peakiuil  (COeIMHEHUus, pa3joKeHus,

3aMeleHus, 0OMeHa)




1.7

XHWMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMMUYECKOM IIOCYIOH, C
npaBUjIaMu pabOTHI B Ja0OpaTOpUU B TpUEMaMH 00paIeHUs ¢ Ta00PaTOPHBIM
o0opysOoBaHHEM, W3YYCHHE W OIUCaHUE (U3MYECKUX CBOWCTB OOpPa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOmofeHUe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caXapa B CTYIKE, KUTICHUE U KOHJCHCAIIHSI BOJIbI) U
XUMHYECKHX (TOpeHHe CBeYM, MPOKAIMBAHHE MEIHOM  IPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBICHHM, HAOJIOJICHUE U OIHCaHUe
NPU3HAKOB IMPOTEKAHHWS XUMHUYECKHUX peakuuil (pas3jioxkeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTHl C XJOPUAOM Oapus, pa3iokKeHHE
ruapokcuaa meau(Il) mpu HarpeBaHuM, B3aUMOACHCTBHE Kelie3a C PAaCTBOPOM
comu Mmemu(ll), m3yueHue cmocoOOB pasnereHus cMmecei (C TOMOIIBIO
MarHuta, (QUIbTPOBaHWE, BBIIAPHBAHWE, JAUCTHILIIALUSA, XpomaTtorpadus),
NpOBEJCHUE OYUCTKM TOBAapPEHHON CoNu, HAOMIOJeHNEe U OINHCaHUe
pe3yNbTaTOB MPOBEICHHS OMNBITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs

Macchl, CO3/1aHUE MOJIENEH MOJIEKYJ (LIapOCTEPKHEBBIX)

Baxneimue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopog — aieMeHT M mpocToe
BenlecTBo. HaxoxeHue kuciopoaa B npupoje, puandeckue U XuMHUYeCcKue
cBoiictBa (peakuuu ropenus). Okcunbl. [Ipumenenue kucnopona. CrocoOb
MOJIy4YeHHUsl KHUCopoja B JabopaTopuu M HpPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoaa B npupoae. O30H — ammoTponHast MoAU(pUKAIMS KHCIOpoJaa

2.2

TennoBoil 3¢ ¢deKT XUMHUECKOW peakUuu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- ¥ DHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3/yXa, YCWJIEHUE MapHUKOBOT0 3 (eKTa, pazpylieHne 030HOBOTO CII0s
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Bonopon — anemeHT u npoctoe BeuiecTBo. Haxoxnenne Bogoposa B MpUPOJE,
¢usnueckre U XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI TONyYEHHUS.

Kucinors! 1 comnu

24

MonsipHblii 00bEM ra30B. PacuéTbl Mo XUMHUECKUM YPaBHEHUSIM

2.5

®usnueckue cBoiicTBa BoAbL. Boxa kak pactBoputenb. PacTBOpBL
HacpllieHHble 1 HEHACBILEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg [nosig BeliecTBa B pacTBope. XHMMHUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Ponb pacTBOpoB B pUPOJIC U B KU3HU 4yesioBeka. KpyroBopor
BOABI B IpUpoAE. 3arpsA3HEHHE NpUPOAHBIX BoA. OXpaHa U OYMCTKa

MIPUPOTHBIX BOJ




2.6

Knaccudpukanus neopranmdeckux coeawmnenuit. Oxcunbl. Knaccudukarms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbie) U
HeconeoOpazyromue. Homenknarypa okcunoB. Ousnveckre u XUMUYECKUE

CBOMCTBa OKCHAOB. [losryueHne okcuoB

2.7

OcHoBanus. Krnaccudukanus ocHoBaHHMM: MmIEIOYM W HEPACTBOPHMBIC
ocHoBaHus. HoMeHknarypa ocHoBanui. ®u3nyeckue 1 XUMUYECKUE CBOMCTBA

ocHoBaHM. [TonyueHre ocHOBaHUA

2.8

Kucnorel. Kmaccudukanust xkucnor. Homenknarypa kucinor. @usndeckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHOocTH MetaimmioB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Comu. Homenkiarypa coseil. @usznueckue U XMMHYECKHE CBOMCTBA COJIEH.

ITonyuenue cosen

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMHYECKUN SKCIEPUMEHT: KauyeCTBEHHOE OIPEACICHHE COACPKAHUS
KHCIIOpOJla B BO3JyXe, MOJydeHue, coOupaHue, paclio3HaBaHUE U H3yueHUe
CBOWCTB KUCIIOPOA, HAOIOIEHNE B3aUMOICHCTBUS BEIIECTB C KHCIOPOJAOM U
YCIIOBUSI BOSHUKHOBEHUS U MPEKpalIeHUs] ropeHus (mmokapa), 03HaKOMJICHUE
c oOpa3laMu OKCHIOB U ONHCAHWE HMX CBOMCTB, MOJYy4YeHHE, COOMpaHUE,
pacro3HaBaHUe U W3Y4YEHHE CBOMCTB BOJIOpPOAa (FOpEHHUE), B3aUMOJEHCTBUE
BOJIOpOJIA c OKCHJIOM meau(Il) (BO3MOXKHO HCIIOJIb30BaHHUE
BHJICOMATEPHAIIOB), HAOIOACHHE O0pa3IloB BEUIECTB KOJIUYECTBOM | MOJIb,
UCCIICIOBAaHNE OCOOCHHOCTEH  pAcTBOPEHHsI BEHIECTB C  Pa3IU4HON
pPacTBOPUMOCTBIO, MPHUTOTOBJIEHHUE PACTBOPOB C OMNpEeAeNEHHOM MaccoBOU
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOIEHCTBUE BOABI C MeETalaMHU
(HaTpueM W KajbIlieM) (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHAIIOB),
ONpEJIeJICHUE PACTBOPOB KHUCIOT M IIEJI0Yeld C MOMOILIbI0 HHAMKATOPOB,
UCCIIEJIOBaHHE O0pa3ll0B HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KIJIACCOB,
HAOIO/ICHNE W3MEHEHUs OKPACKU HHIUKATOPOB B PAacTBOpax KHCIOT U
mesovei, n3ydenue BzanmoercTeus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C MeTaJUlaM{, peaklUuil HeUTpaau3aluuu, IMOTyYeHue
HEPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJHOTO MeTaljla JPYruM U3
pacTBopa coiM, perieHrue KCIepUMEHTaIbHbIX 33/1a4 1o TeMe «BaxuHelme

KJIaCCbl HCOPTaHNYCCKUX COGHHHCHHﬁ))




[lepronnueckuii 3akoH U lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MONBITKM KiIacCU(PUKALMU XUMUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOAHBIX 3JIEMEHTOB (LIEJIOYHBIC U IIEJIOYHO3EMEIbHBIE METAJlIbI,
raJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yioT am(oTepHbIe

OKCH/IbI ¥ TUJPOKCHIBI

3.2

[lepuonnueckuii 3akoH. [lepuonuueckas cucTeMa XMMHYECKHX SJIEMEHTOB
JA.N. MengeneeBa. Koporkomepuonnas # JJIMHHONEpUOAHAS (OPMEI
[lepuoanueckoit cucrtembl xuMuueckux osnemeHtoB J[.M. Menaeneesa.
IlIepuonst u rpynmnbel. @U3HYECKU CMBICH IOPAIKOBOIO HOMEPA, HOMEPOB

nepuoja U rpymnimbl AJIeMeHTa
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Ctpoenne atomoB. CocTaB aTOMHBIX snep. M3oromnbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 00O0JIOYEK aTOMOB TMeEpBBIX 20 XHUMHYECKHX 3JIEMEHTOB
[Tepuonnueckoii cucremsl .M. MenneneeBa. XapakTepucThKa XUMUYECKOTO

AJIEMEHTA MO ero noyoxeHuo B [lepuoanyeckoii cucreme [I.11. Menneneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA pajunyCa aTOMOB XHMHUUYCCKHUX OSJICMCHTOB,
METAIIMYECKUX M HEMETaNIMYeCKUX CBOMCTB IO TPyIMIaM U IEepUOJaM.
3nauenue [leproauueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JUISl Pa3BUTHS HaykKu W npakTtuku. [[.M. MennaeneeB — y4€HbIi u

rpak1aHuH

3.5

Xumuyeckasi cBsi3b. KoBanmeHTHas (mofisipHass W HEMOJSPHAsi) CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

CrenecHb OKHUCJICHUS. OKHUCITNTEIIFHOBOCCTAHOBHUTEIIHHEIC pPCaKnu.

HpOI_IGCCbI OKHCJICHHUS M BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH HKCHEPUMEHT: H3y4deHHE OOpas3loB BEUIECTB METALIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHIA LIUHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IPOBEIECHUE ONBITOB, WIITIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTENIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHUsl, COeTUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

BemectBo n xumunyeckas peakuus. Ilosropenue




1.1

[Tepuonnueckuii 3akoH. Ilepmoguueckas cUCTEMa XHMHYECKHX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKUX JJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajus, KaJlbLHUS U UX
COCMHEHHI B COOTBETCTBUU C MOJOXEHUEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHune BemiecTBa: BMJIbI XUMHYECKOW CBS3H. THUIBI KPUCTAIIMYECKHUX
pemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTALIMYECKON
pPeIIETKH M BHJA XUMHUYECKOW cBs3u. Kiaccudukanms m HOMEHKIaTypa
HEOPraHMYECKUX BEUIECTB (MEXIyHAapOJHAas U TpUBUAJbHAas). XUMHUUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJacCaM HEOPraHMYECKHX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BEIICCTB

1.3

Knaccugukanus XMuMUYECKHX peaklMil 110 pa3IMYHbIM IIPU3HAKAM (IO YUCITY
U COCTaBy yYacCTBYIOUIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY 3(PQeKTy, 1o
M3MEHEHMIO CTENIEHEH OKHMCIEHHUs XMMHUYECKUX 3JIEMEHTOB, 110 00paTUMOCTH,
[0 Y4YaCTHIO KaTajau3aTopa). OK30- U DJHIOTEPMHYECKHE PpEaKlUH,

TepMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUUYECKOM peakiuu

1.4

[TonsiTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonsTre o
TOMOTCHHBIX UM TCTCPOIrCHHBIX PCAKIUAX. ITonaTue o0 XUMHYECKOM
paBHOBecuu. DakTOpHI, BIMSAIONME HA CKOPOCTh XMMHYECKOW PEaKIHUU U

MOJIOKCHHUEC XUMHUYCCKOTO PABHOBCCHUA

L.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcakuunu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. (CocraBieHue ypaBHEHUH
OKHCJINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKuHﬁ C HCIIOJIB30BAaHHUEM ME€TOHda

AJICKTPOHHOTO OajaHca

1.6

Teopus 2JIEKTPOTUTHYECKON JUCCONUAIMU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonsl, annoHbl. MeXaHn3M JUCCOLMAIIMY BEILIECTB C pa3IM4YHbIMU BUIaMU
xumMuueckon cBs3u. Crenens qucconuanui. CuiabHbIE U ca0ble AIEKTPOIIUTHL.
Peakiiuu noHHoro oOMeHa. Y cI0BuUs MPOTEKAaHUs peaklUii HOHHOTO oOMeHa,
MOJIHBIE M COKpalI€HHbIE MOHHBIE ypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMH M cCoOJIei B CBETE€ NPEACTAaBICHUH 00 HIEKTPOIUTHIECKOM

nuccounanuu. KauecrBeHHbIe peakiini Ha HOHBL. [[oHsATHE O THApOIIH3E comen

1.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAJUTMYECKHUX
PEIIETOK HEOPTaHWYECKUX BEUIECTB — METAJUIOB W HEMETauioB (rpadura u
anmMasa), CJIOXKHBIX BEIIECTB (XJIOpHIa HATPHS); UCCICIOBAHUE 3aBUCHMOCTH

CKOPOCTH XHMMHYECKOH pPEaKUHUH OT BO3ACHUCTBHS Pa3IUYHBIX (HaKTOPOB;




UCCIIEIOBAaHUE  DJICKTPOMPOBOAHOCTH  PAaCTBOPOB  BEHIECTB,  Ipoliecca
IVCCOIMAIN  KHCJIOT, IIeJo4Yed M colieil (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKaHUs peakIuii MOHHOro oOMeHa (0Opa3oBaHWE OCA/Ka, BBIICICHHE
raza, oOpa3oBaHHE BOJbI); ONBITOB, WJUIIOCTPUPYIOUIMX  MPUMEPHI
OKHCITUTEITbHO-BOCCTAHOBUTEIIBHBIX peaximii (ropenue, peaxiun
pa3NoXKEHUsl, COCOUHEHHMs), pacro3HaBaHUE HEOPTaHWYECKUX BEIIECTB C
MOMOIIIbI0 KAYECTBEHHBIX PEAKIUi Ha MOHBI; PEHICHHUE IKCIIEPUMEHTAIBHBIX

3aga4

Hewmeranne 1 ux COCIUHCHUA

2.1

OOmass xapakTepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe U (QU3NYECKUE CBOMCTBA
MPOCTHIX BEUIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA Ha MPUMEPE XJIOpa
(B3auMozielicTBHE C MeTa/lllaMi, HEMETaJUIaMH, LIeI0YaMH). XJIOPOBOIOPOI.
ComnsHas KHCJIOTa, XHMHYCCKUC CBOfICTBa, MMOJIy4YCHHUC, TIPHUMCHCHUC.
JelictBue xJjiopa W XJOPOBOJOPOJIa Ha OpraHu3M 4esoBeka. Baxueniue

XJIOPpUAbI U KX HAXOXKICHUC B IIPUPOAC

2.2

OOmass xapakTepucTtuka 371eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue 1 pu3nyeckrue CBONCTBa
NPOCTHIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIE MOAM(UKALINU
KHUCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPOMA, CTPOEHHUE,
¢usnyeckue U XUMHUYECKUEe CBOHCTBA. OKCUIBI Cepbl KaK IMPEICTaBUTEIH
KHCIIOTHBIX OKCHI0B. CepHasi KUCIOTa, (U3NYECKUe U XUMUYECKHUE CBONCTBA
(obmuue Kak mpeacTaBUTENs Kilacca KUCIOT U cneunduyeckne). XMMHUECKHe
peaxiuu, JexKalire B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MOJydYeHus: CepHon
kucnoThl. [Ipumenenue. Conau cepHON KHUCIOTHI, KaUECTBEHHAsl peakliyds Ha
cynbdar-noH. HaxoxaeHue cepbl U €€ COeTMHEHUN B IPUPOJE. XUMHUECKOE
3arpsiI3HEHUE OKPY>KAIOILEH CPelbl COEINHEHUSMHU CEPBI (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpaIleHUS
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OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCICHUS. A30T, pacnpoCTpaHEHUE B
npupoe, pusndeckre u XuMuueckre cBorcTBa. KpyroBopot azora B mpupoe.
AMMHaK, ero (Qu3MuecKMe W XUMHUYECKHME CBOMCTBA, IMOJNlyueHHE U
npumenenue. Conu aMMOHHMS, UX (U3MUECKHME U XHMMHUYECKHE CBOMCTBA,

npuMmeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€




MoJTy4eHue, U3NIeCKUue U XUMHUECKHUE CBOMCTBA (00IIHe KaK MpeCTaBUTENs
Kjlacca KHUCIOT W crnenuduueckue). Vcnonap3oBaHWE HUTPATOB W COJICH
aMMOHHUS B KaueCTBE MUHEPATBHBIX YIO0OpeHHl. XUMUYECKOE 3arpsi3HEHUE
OKpY’KalomIel Cpe/ibl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC 0K, 3arpsi3HEHUE

BO3/1yXa, MIOYBbI U BOJIOEMOB)
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docdop, amtoTponnbie Mogudukanmu Gocopa, GU3NIECKUE U XUMUUYECKHE
ceoiictBa. Oxcun docdhopa(V) u dochopHas kucnora, (GU3HUECKUE H
XMMUYECKHE CBOMCTBa, mosydeHue. Mcmonp3oBanue (ocdaToB B KauecTBe

MUHEpaIbHBIX yA00pCHUI

2.5

O6mrast xapakrepuctuka 3iemMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTpOSHUS
aTOMOB, XapakTEpHbIE CTEMEHU OKHUCICHUS. YTJIEepOJ, aJIOTPOIHBIE
Moau(UKaAIMK, pacHpocTpaHeHUue B mpupone, GuU3NYECKue U XUMHYECKHE
cBoiicTBa. Ancop6ius. KpyroBopor yriepoaa B mpupojae. OKCHIIBI yTiiepoia,
ux (pusmueckre U XMMUYECKHE CBOMCTBA, NEHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJTy4YEeHUE ¥ TPUMEHEHUE. DKOJIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCHIOM
yriepona(IV); rumoresa rio0anbHOTO TMOTEIUICHHS KIWMAaTa;, MapHUKOBBIN
apdekr. YronpHas KUCIOTa U €€ conM, UX (PU3MYEecCKHe U XUMHYECKUE
CBOICTBa, MoylyueHue U npuMeHeHue. KauectBeHHas peakuus Ha KapOoHaT-
noHbIL. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[TepBoHavabHBIC TOHIATHS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O COCIMHECHHSIIX
yriaepoaa (MeTaH, 9TaH, JTWICH, alleTUJICH, 3TaHOJ, TJIMIEPUH, YKCyCHas
kuciora). Ux coctaB m xumuyeckoe crpoeHue. [loHsTHe o OMoIornuecku
BRXHBIX BEIECTBAX: XHUpPax, OeNKax, YyIriIeBOoJax — W HX POJIM B KU3HU
yeroBeka. MarepuaibHOE€ €AMHCTBO OpPraHUYECKHMX W HEOPraHUYECKUX

COE€TUHEHUN

2.7

Kpemuuii, ero Qusnueckue HM XUMHUYECKHE CBOICTBA, NOJIY4YCHHE U
npumeHnenune. CoeauHeHus KpeMHUs B npupojae. O0mue npencraBieHus: 00
okcuae kpemHuss(IV) u kpemuueBoit kucnore. CUIMKATHI, UX UCIOIb30BAHUE
B OBITy, MeAWIIMHE, NPOMBIIUICHHOCTH. BakHeWmme CcTpouTenbHbIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, kene300eToH. [Ipobiembl
0€301acHOTO HCIOJIb30BAaHUSI CTPOMTEIIBHBIX MaTePHUAJIOB B IOBCEIHEBHOU

KHU3HU

2.8

XUMHUYECKUN SKCIIEPUMEHT: M3ydeHHe 00pa3lloB HEOPraHWYECKUX BEULIECTB,

CBOWCTB COJITHOM KMCJIOTBI; TPOBEJCHNE KAaYECTBEHHBIX PEaKIMi Ha XJIOPU/I-




WOHBl W HAOJIOACHHE MPHU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIINE
¢bu3nyecKkre U XMMUYECKHE CBOMCTBA rajlOr€HOB U UX COeIMHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00pa3llaMu XJIOPHI0B
(raoreHuI0B); O3HAKOMJIEHHWE C O00pa3naMu cepbl U €€ COSAMHEHUSIMH
(BO3MOXXHO HCHOJB30BAHHWE BHJIEOMATEpUANIOB); HAOIIOJEHHE TIpoliecca
oOyriMBaHuUs caxapa Mol IeMCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KUCIIOTHI;
M3y4eHUE XUMHUECKUX CBOMCTB pa30aBICHHOMN CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha Ccylnb(ar-uoH U HaONIoJeHHE TpuU3HaKa e€
NPOTEKaHMS; O3HAKOMJICHHE ¢ (PU3MYEeCKHMMHU CBOMCTBaMU a30ta, dochopa u
WX COCIWHEHUN (BO3MOKHO HCIIOIB30BaHUE BHICOMATEPHAIIOB), 00pa3laMu
a30THBIX U (HOCPOPHBIX yAOOpEHUH; MOTyUeHe, COOMpaHne, paclo3HaBaHUE
U U3yYEHHE CBOMCTB aMMHAKa; MTPOBEACHUE KAUYECTBEHHBIX PEaKLHU Ha MOH
aMmmMoHHus ¥ (ochaT-uOH W U3YUYCHHE TPU3HAKOB UX TNPOTEKAHUS,
B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO (BO3ZMOXKHO
HCIIOJIb30BaHNE BUAECOMATEPUAIIOB); M3YYEHHUE MOJENEH KPUCTAIIMUYECKHUX
pemérok anmasza, rpadura, ¢QynnepeHa; O03HAKOMIIGHHE C IPOLECCOM
azicopOLIMK pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTUBOTa3a; MoJTy4eHue, cOOMpaHue, paclo3HaBaHUE M U3y4ueHHE CBONCTB
YIJIEKUCIOro Ta3a; MpoBelIeHHEe KadeCTBEHHBIX pEakuuid Ha KapOoHAT- U
CUWJIMKAT-UOHbl W W3yYEHHE IPU3HAKOB HMX MPOTEKAHMS; O3HAKOMIICHUE C
MPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PEUICHUE YKCIIEPUMEHTAIBHBIX

3aaa4 110 TEMC «Baxxneinne HeMeTaIIbl U UX COCOAUHCHUA»

Merannsl 1 uX COCOAUMHECHUA

3.1

OO01as XxapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METaUIOB HA OCHOBAaHUU
ux nosioxkeHus B Ilepuogmyeckoil cucreme xummyeckux snnemeHToB J[.H.
MenpeneeBa u cTpoeHuss arToMoB. CTpoeHHE MeTallIoB. MeTamndeckas CBA3b
U METAJUIMYECKas KpUCTANIMYECKass PpEeHETKA. ODJIEKTPOXUMUYECKUN P

HanpsHKEHUHA METaJIOB

3.2

dusnyeckue 1 XUMUUYECKHE CBOKMCTBAa MeTa/liIoB. OO1IHEe CIOCOOBI MOTyYeHUS
MCTAJIJIOB. HOHHTI/IG (6] KOppO3I/II/I METAJJIOB, OCHOBHBIC CHOCOGBI 3alIUTHI UX OT
kopposuu. CriiaBsl (CTaidk, YyTYH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHECHHE

B OBITY ¥ IPOMBIIIUIEHHOCTH
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[I{esrounsle MeTasuibl: monokeHue B [lepuoandeckoil cuCTeME XUMHMUYECKUX
snemenToB JI.1. MenneneeBa; CTpO€HHE UX aTOMOB; HaX0XXI€HUE B IPUPOJIE.

du3nyeckue 1 XMMUUECKHUE CBOICTBA (Ha pUMepe HaTpus U Kaius). OKCUIbI




U TUAPOKCHUABI HATPpHUA W KaJIuA. HpI/IMeHGHI/IG IICJIOYHBIX MCTAJIZIOB M HX

COCTUHEHUN
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Illenoyno3emMenbpHbIE METaJabl MarHMd W KajJdblIMH: TIOJOXKEHHE B
[Tepuonnueckont cucremMe xumuueckux diemeHToB .M. Menzaeneesa;
CTPOCHUE UX aTOMOB; HaxXxOXJeHHE B mnpupoje. Ousznueckue 1 XMMUYECKUE
CBOWMCTBA MarHus W Kalblus. BaxkHeimme coeauHeHUs Kaiablius (OKCHI,

TUIPOKCH, coin). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHui: nonoxxeHne B [leproanueckoil cucteMe XMMHUYECKUX SJIEMEHTOB
J.11. MenneneeBa; CTpoeHHE aTOMa; HAXOXKICHUE B mpupoze. dusndeckue u
XUMHYECKHE CBOMCTBA amoMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHIAa |

TUAPOKCH]IA AITFOMUHUS

3.6

XKeneso: nonoxxenue B [leproanueckoil cucteme XxuMuueckux anemeHton [1.1.
MenpeneeBa; CTpOCHHE aToMa; HaxoxkAeHUe B mnpupoae. duznyueckue u
XUMHYECKHE CBOMCTBa >kene3a. Okcuabl, ruapokcuanl U comu xkeneza(ll) u

xene3a(lll), mx coctas, cCBOICTBA U TTOJTyUCHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HaKOMJIEHHE C 00pa3iaMi METAJIJIOB U CILJIABOB,
X (U3NYECKUMHU CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJIOB
(BO3MOXHO WCIIOTh30BaHNE BHJICOMATEPHAIIOB), 0CcoOeHHOCTEH
B3aUMOJCHCTBUS OKCHUJA KalbLMUs M HATpusi C BOAOH (BO3MOXKHO
MCIOJIb30BaHNE BUAEOMATEpUAlOB); MCCIEAOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpPEeHHsI JKelle3a B KHUCTIopoje (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB NMPOTEKAHUS KAUECTBEHHBIX PEAKIINil Ha HOHBI
(Maruusi, Kanplius, amoMuHus, nuHka, sxenesa(ll) m xemesa(Ill), memu(Il);
Ha0JI0/IeHNE U OMMCAaHKE MTPOLIECCOB OKPAIIMBAHUS TUIAMEHU HOHAMU HaTpUs,
Kamuss W Kanblus (BO3MOXKHO  WCIOJNB30BAaHHE  BHJICOMATEPUAIIOB);
uccienoBanre aMm(pOTEpHBIX CBOMCTB TMAPOKCUAA AIFOMUHUS M THIPOKCH]IA
LIMHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/a4 10 TeMe «BakHeiiiie MeTalbl

n UX COCIUHCHUS)

XUMUA U OKpY’Karomas cpeaa

4.1

HoBbie MmaTepuansl U TeXHOJIOTHH. BeliecTBa u MaTepralbl B TOBCEIHEBHOM
KU3HM YeToBeKa. XUMHS U 3/10poBbe. bezonacHoe ucnosib30BaHuE BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas moMoIs mpu XUMHUYECKUX OXKOTaxX H

OTpAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMUECKOM  I'pPaMOTHOCTH.  XMMHYECKOE  3arpsi3HEHUE

okpyxkatotei cpenpl [1IJIK. Ponb Xxumun B pelieHr# SKOJIOTUYECKUX TTPOOIIEM.




[TpupoaHble MCTOYHUKU YTIIEBOAOPONOB (Yroyib, IPUPOIHBIN ra3, He(Th),

MPOJIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: N3yueHne 00pa3lioB MaTEpHUAaIOB (CTEKIIO, CTIaBbI

METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAJIb)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM

MPOrpaMmMbl OCHOBHOI'0 00111er0 00pa30BaHUA HA OCHOBE
o1rocC

IIpencrasnenue:

1.1

0 TI03HaBAaEMOCTH SBJICHHI MPUPOAbI, TOHUMAHHE OOBbEKTUBHOM
3HaYMMOCTH OCHOB XHMMYECKOW Hayku Kak oOiactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa 0011l KyJIbTYPbI U
IIPAKTUYECKOW  ACATEIBHOCTH  4YEJIOBEKa B YCJIOBMAX
COBPEMEHHOr0 O0OIIecTBa; MOHMMAHHE MECTa XHMHU CpPEIH

JIPYTUX €CTECTBEHHBIX HAyK

1.2

(0) HAay4YHBIX METOAax ITO3HAaHUA, B TOM YHUCJIC
OKCHCPUMCHTAJIBHBIX U TCOPCTHUYCCKUX MCTOAAaX HCCICIOBAHUA
BCIIICCTB n HU3Y4YCHUA XUMHUYCCKHUX peaKuHﬁ; YMCEHUEC
HUCIIOJB30BaTh MOACIH JIA 00BsICHEHUS CTPOCHUSA AaTOMOB U

MOJIEKYJ

1.3

0 cdepax mTpoeCCHOHAIBHOW MAESITEIBHOCTH, CBSI3aHHBIX C
XUMUEH M COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSIX XUMHUECKON HAYKH, YTO MO3BOJIUT 00yYatOIUMCS
paccMaTpuBaTh  XMMHIO Kak chepy cBoed  Oymymiei
MpoeCCHOHAIBHON  JEATEILHOCTH M CleJaTh OCO3HAHHBINA
BBIOOp XMMHHU KaK HPOQHIBLHOrO IMpeaMeTa MpH Iepexojae Ha

YPOBEHB CPETHEr0 00IIeT0 00pa30BaHMs

Brnanenue cucremMoil XUMUYECKUX 3HAHUN U YMEHHUE IPUMEHSITh

CUCTCMY XUMHUYCCKUX 3H21HPII>1, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIIIE XUMHUYSCKHE ITOHATUS: XUMUYCCKUI OJICMCHT, aTOM,
MOIJIEKYJIa, BEHIECTBO, IIPOCTOC U CIIOKHOEC BEIICCTBO, OAHOPOJHAA
u HCOAHOPOAHAA CMCECH, OTHOCHUTCIIBHBIC aToMHasda u
MOJICKYJISIpHasd MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIApHAA

Macca, MOJSIPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb




(cpenHsis), XuMHUUECKasi peaKiysl, peaKlui COEANHEHUS, PeaKLIuu
Pa3NIOKEHUs, PEAKLUU 3aMEIEHHs, peaklMi OoOMeHa, TEIIOBOH
3 QeKT peakuuu, 3K30- U FHIOTSPMHUECKHE PEAKIIUHU, PacTBOP,
MaccoBas OISl XUMHUYECKOI0 AJIEMEHTA B COEIMHEHNH, MAacCOBast
707151 M TIPOLIEHTHAsl KOHLIEHTpAlMsl BEIIECTBA B PAacTBOPE, SAPO
aToMa, SJIEKTPOHHBIN CIIOM aToma, aTOMHAas OpOWTaNb, PaTUyC
aToMa, BAJIEHTHOCTb, CTENEHb OKUCIIEHUS, XMUMHYECKas CBS3b,
ANIEKTPOOTPHULIATENBHOCTD, OJISIPHAs U HENOJIAPHAs KOBAJICHTHAs
CBSI3b, MOHHAsl CBSI3b, METAJIMUECKAs CBSI3b, KPUCTALIIMUYECKAs
pemeérka (aToMHasi, MOHHAs, METAUIMYECKas, MOJIEKYJIsIpHas),
WOH, KAaTUOH, AaHWOH, OJIEKTPOJIUT W  HEIIEKTPOJIMUT,
NIEKTPOJIUTUYECKAsT AUCCOLMALUS, PEAKIUH HOHHOro OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKLUH, OKUCIUTEIb U
BOCCTAHOBUTEIIb, OKHMCJIEHHE W BOCCTAHOBJIEHHE, 3JIEKTPOJIU3,
XMMHYECKOE PaBHOBECHE, OOpaTHMbIe U HEOOpaTUMBbIE PEaKIHH,
CKOpPOCTh XMMHUYECKOM peakiuu, kataiuzatop, [IJIK, kopposus

METAJIIIOB, CIIJIaBbl

2.2

OCHOBOIIOJIaralife 3aKOHbl XUMHUU: 3aKOH COXPAHEHHUS! MacCChl,
nepuoauueckui 3akoH .M. MeHueneeBa, 3aKOH MOCTOSHCTBA

cocCTaBa, 3aKOH ABora;[po
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TEOPUM XUMHH: aTOMHO-MOJIEKYJISIpHAass TEOpHUs, TEOpus

AIEKTPOJIUTUUECKON JUCCOIHAITIHI

Brnangenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE TMPaBHIBLHO WCIOJb30BaTh W3yYCHHBIE BEIIECTBA U
MaTepuaisl (B TOM YKCIIe MUHEpaIbHbIC YIOOPEHHUSI, METAUIBI U
CIUIaBBI, TPOMYKTHl TIEPEPAOOTKH TPUPOJHBIX HCTOYHUKOB
YIIeBOAOPOAOB (YIUIs, TPUPOTHOTO Tra3a, HedTH) B OBITY,
CEITbCKOM XO3SHCTBE, HA MPOU3BOJICTBE U TIOHUMAHUE 3HAUCHHSI
KHUPOB, OETKOB, YIJIEBOJOB Il OPraHM3Ma YeJIOBEKa; YMEHUeE
MIPOTHO3UPOBAThH BIIMSIHUE BEIIECTB M XUMHUYECKUX POIIECCOB HA

OpPraHM3M Y€JIOBEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpPELLy

32

YMCHUC HUHTCTPUPOBATL XHUMHWYCCKUC 3HAHUA CO 3HAHUAMU

JIPYTUX YYEOHBIX MTPEIMETOB
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HaJIW4YMe OmbITa paboThl C  Pa3IMYHBIMH  HCTOYHHUKAMH
uHdpopMallud TO XUMHUU (HAy4dHass W HAy4YHO-IOIMYyJspHas

JUTEpaTypa, cloBapy, CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

34

yMeHHEe 00BEKTHBHO OIEHUBATh HMH(POPMAIIMIO O BEIIECTBAX, X
MpeBpalIeHUSIX M NPAKTHUYECKOM MPUMEHEHMH U YyMEHHE

HCIIOJIH30BaTh €€ AJIg pCUICHU A y‘IGGHO-HOBHaBaTeHBHBIX 3aga4

Brnanenue ocHOBaMHM NOHATUITHOTO armapara ¥ CAMBOJIMYECKOTO
SA3blKa XMMHU JUJIS COCTaBJeHHS (OpMysT HEOpPraHUYeCKHX
BEIIECTB, YPAaBHEHUW XMMHUYECKHUX PEAKIUH; OCHOBaMHU

xumuyeckort HomeHkIaTypbl (IUPAC u TpuBHanbHOiN)

YMeHue  OOBSCHATH  CBSI3b  MOJOXKEHHS  DJIEMEHTa B
[lepuoguueckoil cucTeME € YHUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa,
o0Iee 4MCIO 3NEKTPOHOB), PACIpPECIIEHUEM 3JICKTPOHOB IO
HHEPreTUYEeCKUM YpPOBHSM aTOMOB NEpPBBIX TPEX MNEPUOIOB,

KaJluga 1 KaJIbIIUA

[IpencraBnenue o0 MNEPUOJUYECKOM 3aBUCHMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (pammnyc aToma,
3IEKTPOOTPHUIATENBHOCTD), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOXKEHUS AJIeMEeHTOB B Ilepmommnueckoil cucteme (B MalbIX
MEepPUOIaX U TJIABHBIX MOJArPYIIAX) U JIEKTPOHHOTO CTPOCHUS

aTroMa

YMeHue knaccupuiupoBaTh:

7.1

XHUMHUYCCKUE 3JICMCHTHI

7.2

HCOPraHNYCCKHUE BCIICCTBA

7.3

XUMHNYCCKUEC pCaKIInn

YMeHue onpeaensiTh:

8.1

BaJICHTHOCTb H CTCIICHb OKHUCICHUA XUMHYCCKHX DJICMCHTOB,

3aps]l MOHa

8.2

BHUJI XMMUYECKON CBSI3M U THUIl KPUCTAUIMUYECKOU CTPYKTYpHI B

COCIUHCHUAX

8.3

XapakTep Cpeasl B BOJHBIX pacTBOpax BellecTB (KHUCIIOT,

OCHOBaHMM)




8.4

OKHUCIHUTCIIb U BOCCTAaHOBHUTCIIb

YMeHue XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOUCTBA:

9.1

MPOCTBIX BEIIECTB (KHCIOPOMA, 030H, BOJOPOI, TpaduT, amMmas,
KpeMHH#, a3ot, pocdop, cepa, xyop, HaTpUi, Kaauid, MarHuw,

KaJbIIUH, aTFOMUHHM, JKEJI€30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHMCJIE MX BOJHBIX PacTBOPOB (BOIa,
aMMHaK, XJOPOBOAOPOJ, CEPOBOAOPOJ, OKCUIBI M THAPOKCHIbI
MetauioB [-ITA rpynn, amtomunus, menu (II), uunka, xenesza (11
u III), okcuasr yrmepoma (II u IV), kpemuus (IV), azora u
dochopa (I u V), ceper (IV um VI), ceprHucras, cepHas,
a3oTucTas, a30THas, hochopHas, yroiapHas, KpeMHHEBAs KUCIIOTa

U UX COJIN)

9.3

MNPOTHO3UPOBATL W XAPAKTCPU30BATH CBOMCTBaA BCIICCTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUA, IPUMCHCHHUEC BCIICCTB B
3aBUCMUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IIPOTCKAHUSA

XUMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
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YMeHHe CcOCTaBlIATh MOJIEKYJISIPHbIE W HMOHHBIE YypaBHEHUS

peakuuii, B TOM YHCIIE:

10.1

peaxiuii HFOHHOTO OOMeHa

10.2

OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

10.3

WJUTFOCTPUPYIOIIUX XUMHUUYECKUE CBOMCTBA M3YYECHHBIX KJIACCOB

(Tpymi) HEOPTaHMYECKUX BEIIECTB

10.4

MOATBCPKAAIOIMUX TCHETUYCCKYIO B3AMMOCBA3b MCXKIY HUMU

11

YMeHue BIYUCIATH (IPOBOIUTH PAcUEThI):

OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEILECTB,

MacCCOBYIO JOJIIO XUMHUYCCKOI'0 3JICMCHTA B COCANHCHUU

11.2

MacCCOBYIO JOJIIO BCIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 Maccy, 00BEM Ta30B

11.4

IO YpaBHCHHUAM XUMHUYCCKUX peaKHHﬁ U HAaXOJUTh KOJIHYCCTBO

BellecTBa, 00bEM U Maccy peareHTOB WM MPOAYKTOB pEeaKIUU

12

Bnanenue (3HaHMe OCHOB):

12.1

OCHOBHBIMHM MC€TOAAMKW HAYYHOI'0 ITO3HAHUA (Ha6J'IIOI[eHI/IC,

U3MEpPEHUE, DSKCIEPUMEHT, MOJEIMPOBAHUE) IpPU H3YUEHHUH




BEIIECTB M XMMHUYECKHX SBJICHUH; yMEHHE CHOPMYIHPOBATH

npoGsieMy U MPEASIOKUTh TyTH €€ pelIeHus

12.2

6e3omacHoil paboThl ¢ XUMUYECKUMHU BEIIECTBAMHU, XUMHUYECKON

MOCYI0U 1 JTabopaTOPHBIM 000pYAOBaHUEM

12.3

mpaBwiIaMd  0€30macHOro  OOpamieHwWsi C  BEIIeCTBAMH,
HCIOJIb3YEMBIMH B IOBCETHEBHOM XKU3HU, TIPABUIIaMH IIOBEICHUS
B IIeNsAX COEpekeHHs 30pPOBbS U OKPYXKAIOIIEH MPUPOTHOM
cpezbl; IOHUMaHKEe Bpela (OMacHOCTH) BO3JEHCTBUS Ha )KUBbIE
OpraHu3MBbl ONpPEeNEHHBIX BEUIECTB, CIOCOOOB YMEHBIIECHUS U

MPEAOTBPAIIEHUS UX BPEIHOTO BO3ACHCTBUS

13

Hanmaue MPAKTUYCCKUX HaBBIKOB IJIaHUPOBAHUA n

OCYHICCTBJICHHUA CICAYIOIMUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

U3y4YeHHE W ONucaHue (PU3MUECKUX CBOMCTB  BEILECTB;
O3HAKOMJIEHHE C (PU3MYECKMMHU M XUMHUYECKUMH SIBICHUSIMU;
OIBITHI, WILIIOCTPUPYIOIIME MPU3HAKUA NIPOTEKAHUS XUMHUECKUX

peakuuii

13.2

M3y4YeHHUE CIIOCOO0B pa3eleHHs cMecen

13.3

MOJIy4eHHE KHCIOpOJa U HM3yUYEHUE €ro CBOMCTB; IOJIyYEHHE
BOJOPO/Ia ¥ U3YUYEHHE €70 CBOMCTB; IIOJyUEHUE YIIIEKUCIIOro ra3a
U U3YYEHHE €ro CBOMCTB; MOJyuYeHHE aMMHUaKa U U3Y4YEHUE €ro

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIEH

PacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHE WHAWKATOPOB  (JJaKMyca, METHJIOpaHXa |
¢denondranenna) anIA  ONpeneNieHUs XapakTepa cpelnsl B

pacTBOpax KUCIOT U MIeJI0Yer

13.6

UCCIICNOBAaHUE W OIMCAaHME CBOMCTB HEOPraHWYECKUX BEILECTB
pasM4YHBIX KJIACCOB; W3YYCHHE B3aUMOJCHCTBHUSA KHUCIOT C
METaUlaMH,  OKCHJaMU  METAJlJIOB,  PAacTBOPUMBIMH U
HEPaCTBOPUMBIMU OCHOBAHHUSIMU, COJISIMY; MOJIyYCHUE
HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHUE OJHOIO MeTala
APYTUM U3 PacTBOpa COJIM; UCCIE0BaHNE aM(OTEPHBIX CBOUCTB

THAPOKCHJIOB aJTIOMUHHMS M IIMHKA




13.7

pelieHne 3KCHEePUMEHTANbHBIX 3a7ad mo TeMam: «OCHOBHBIE
KJIaCChl HEOPraHWYECKUX COCIUHEHUN»; «DIEKTPOIUTHYECKAs
Jucconuanusy; «BaxHelinue HeMeTalIbl M UX COCIUHCHUS,

«Baxkuenme MeTaIbl U UX COCTUHEHUS)

13.8

XMMHUYECKHE OKCIIEPUMEHTHI, WUIIOCTPUPYIOIINE MPU3HAKA
NPOTEKaHHUs PEeaKLUil HOHHOTO OOMEHA; KaueCTBECHHbBIC PEaKIIUU
Ha MPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOpax HOHBI XJIOPHUI-,
OopoMuza-, momua-, cyiabdar-, ¢ochar-, kapOOHAT-, CHIUKAT-
AaHWOHBI, THIPOKCHI-WOHBI, KaTHOHBI aMMOHHS, MarHuf,
KalbIvsl, ATFOMUHUS, kene3a (2+) u xeneza (3+), menu (2+),

LIUHKA

14

VYwmenue:

14.1

IPEJCTABIATh PE3yJIbTaThl HKCIEPUMEHTAa B (hOpME BBIBOOB,
JI0Ka3aTeNbCTB, IPa(UKOB U TaOIUI U BBIABISATH SMIIMPUIECKUE

3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh CBA3M MEXAY peajJbHO  HaOIJI0/1aeMbIMU
XUMUYECKUMH SBJICHHUSIMHU M TPOLECCAMH, MPOUCXOMS[IIUMHA B
Makpo- W MHKPOMHUpE, OOBSACHATH MNPUUMHBI MHOTr000pasus

BCIICCTB

IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 [lepBoHavalIbHBIE XUMUYECKUE MTOHSATUS
1.1 UYucreie BemecTBa U cMecu. CrocoObI pa3aesieHus: cMecei
- ATOMBI M MOJEKYJbl. XHUMHUUYECKHE 3JeMEHTbl. CHUMBOJB XUMHUYECKHX
' aneMeHTOB. [IpocThie U cI0XKHBIE BELIECTBA.
13 Xumunyeckas Qopmyina. BaneHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.
. CreneHb OKUCICHUS
3aKOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAash aTOMHas Macca.
1.4 OtHocuTenbHas MOJIEKYJsipHasg Macca. MaccoBasg 079 XUMHYECKOTO
3J€MEHTa B COCTMHEHUH




1.5

KonnyectBo BemectBa. Moib. Momnsipaas Macca. MoJisipHbli 00BEM ra3os.

BzanMocBs3n KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAUHHUIL BEIICCTBA

1.6

dusndyeckue U XUMHUUECKIE IBICHNS. X TMHYCSCKast pCaKknus 1 e€ IIPpU3HAKH.

3aKOH COXpaHEHMs MACChI BEILIECTB. XUMHUECKUE YPAaBHEHHUS

[Tepuonnueckuii 3aKoH U [lepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHne aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucteMa XUMUYECKUX AJIEMEHTOB
J.M. Menneneesa. Ilepuoasl u rpynnel. @U3n4ecKuii CMbICI IIOPSAKOBOIO

HOMEpa, HOMEPOB MepHoa U IPYIIIbI AJIeMEHTa

2.2

Ctpoenne artomoB. CocTtaB aTOMHBIX sifep. M30Tonbl. DJIEKTPOHBI.
CrtpoeHre DSIEKTPOHHBIX 000J0YeK aroMOB TepBbIX 20 XUMHUYECKUX

snemeHToB [lepuoanyeckoii cucremsl .M. MenneneeBa
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3aKOHOMEPHOCTH B M3MECHEHMM CBOMCTB XMMHYECKUX DJIEMEHTOB IEPBBIX
TpEX [IEPUOJIOB, KaJIus, KaJIbLIUS (panuyca aTOMOB,
JIEKTPOOTPHULIATEIBHOCTH, METAJUINYECKUX U HEMETAININYECKUX CBONCTB) U
UX COCIMHEHUM B COOTBETCTBUHM C IIOJIO)KEHHEM DJIIEMEHTOB B

[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB

CrpoeHue BemecTa

3.1

Xumunyeckass cBs3b. KoBasneHTHas (MosisipHass M HEMOJIApHAsi) CBA3b.
DNEeKTPOOTPULIATEIbHOCTh XUMHUYECKUX 3JeMeHTOB. loHHas CBs3b.

MeTtannudeckas CBI3b

3.2

THUNbl KPUCTAUIMYECKUX DPEETOK (ATOMHAas, MOHHAs, MeTallIndeckas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKU U

BUJIa XUMHUYECKOU CBSI3U

Baxwueiimme npeacTaBuTelIn HEOpraHMYEeCKUX BemiecTB. Hemeramisl u ux

COCIMHCHUSI. Metaminl 1 ux COCIUHCHUA

4.1

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHUUECKUX COCAMHCHUI: OKCH]IOB
(conmeobpa3yromue: OCHOBHBIE, KHCIIOTHBIE, amdoTepHbIe) "
HecoJieo0pa3yroIIre; OCHOBaHUH (IEN0YM U HEPACTBOPHMBIE OCHOBAHWS);
KHCJIOT (KUCIIOpOJICOAepkKAle M OECKHUCIOPOAHbBIC, OJIHOOCHOBHBIC H

MHOTOOCHOBHBIE); COJIEH (CPeTHUX M KUCIIBIX)

4.2

du3znueckue M XHMMHYECKHE CBOMCTBa MMPOCThIX BCHICCTB-HCMCTAJIJIOB!:

BOJIOPOJ1a, XJIOpa, KUCIOPO/Ia, CEPHI, a30Ta, pochopa, yriaepoia, KpeMHHSI




4.3

dusnuecKre U XMMUUECKUE CBOMCTBA IPOCTHIX BEIIECTB-METAIIJIOB: JIUTHS,
HaTpus, Kajgus, MarHusd W KaJbIlus,  QJIIOMUHHUA,  Keyesa.

DNEKTPOXUMHUYECKHUH Psiji HAIIPSHKEHUH METaIIOB

4.4

@u3nyeckue W XUMHYECKHME CBOMCTBA BOJAOPOIHBIX COCIMHEHUMN

HEMETAJIJIOB: XJIOPOBOOPOJIa, CEPOBOIOPO/IA, aMMHUaKa

4.5

dusnueckre 1 XUMUYECKHAE CBOMCTBA OKCUI0B HeMeTaiuoB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuus(IV).

HonyquI/Ie OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckre cBorcTBa OKCHI0B: MeTaiioB IA—IIIA rpynm, uaka, meau(Il) u

xene3a(ll, III). [Tomy4yenre okCUIOB METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHMW U aM(OTEpPHBIX TUAPOKCUIOB (Ha
puMepe FUAPOKCUIOB aTIOMUHUS, Kelle3a, IMHKa). [lonydyenne ocHoBaHMiA

1 aM(OTEepHBIX THAPOKCUIIOB

4.8

O0urme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOIM,
CEPOBOJIOPOAHOM, CEPHUCTOM, CEpHOH, a30THOM, (pochopHOi, KPeMHUEBOH,
yrosbHOM. OcoOble XMMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpHOU U

a30THOM KUCIOT. [Tonydenne Kucior

4.9

OO6mume XuMHUYECKHE CBOMCTBA CpeHuX colier. [Tomyuenue coneit

4.10

[Tonyuyenne, cobupanue, pacrio3HaBaHUE BOAOPO/A, KUCIOPOIa, aMMHaKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu

4.11

Ilonyuyenue amMMmuaka, CEpHOM M a30THOM KHUCIOT B IIPOMBIIUIEHHOCTH.

OO6mwme crmocoOb! MOTYyYEHUS METAJIIOB

4.12

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

XHUMUYECKUE PEaKIINu

5.1

Knaccudukanus XUMHUYECKUX pPEaKIHi MO pa3lIuyHbIM TMpPU3HAKAM: IO
YUCIy M COCTaBy Yy4YaCTBYIOUIMX B pEaKLUU BEILIECTB, IO TEIIOBOMY

3¢ (deKTy, 10 U3MEHEHUIO CTENEeHEH OKHUCICHHSI XUMHUYECKHUX AJIEMEHTOB

5.2

TennoBoit 3hPexT XUMHIECKONW PEeaKIuu, TEPMOXUMUUYECKUE ypaBHEHUSI.

DK30- U SHIOTEPMUYECKHUE peaklUU. TepMOXUMUYECKUE YPaBHEHUS
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OKI/IC.HI/ITG.HBHOBOCCTaHOBI/ITeHBHBIG peaKI_II/II/I. OKI/IC.HI/ITG.HI/I nu
BOcCTaHOBUTENU. [Iporiecchl OKMCTIEHNS] U BOCCTAaHOBJIEHUS. DJIEKTPOHHBIN

0aNlaHC OKHCITUTEIIPHOBOCCTAHOBUTEIBHON PEaAKIINH




Teopus  snekTponuTHuecko — auccounanuu. KaTHOHBI,  aHHOHBIL.
5.4 DNEeKTPONUTHl U HEAIEKTPONUThl. CuibHBIE M Ca0ble AJICKTPOJHUTHI.
Crenens auccouuanuu
55 Peakumu woHHOTO OOMEHa. YCIIOBUSI TMPOTEKAHUS PEAKIHUAd HOHHOTO
' oOMeHa, MOJIHbIE ¥ COKpAIlIEHHbIE HOHHBIE YPAaBHEHUS PEaKIIHii
6 XUMUA U OKpY’Karomas cpeaa
BemiecTtBa 1 Marepuanibl B TOBCETHEBHOM KW3HU 4esoBeKa. be3omacHoe
6.1 WCIOJIb30BaHNE BEIIECTB M XUMUYECKUX PEAKINI B JIA0OPATOPUU H OBITY.
[lepBast moMoOIIIb TPU XUMUYECKUX 03KOTAaX U OTPABICHUSAX
XUMUYECKOE 3arpsi3HEHUE OKpY’Karollell cpeabl (KUCIOTHBIE JI0XK[IH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CITIOCOOBI €ro MPEIOTBPAIICHHUS
6.2 [Ipenenbras nomyctumasi konuentpanus BemiectB (I[1JK). Poas xumuu B
peLICHUH HKOJIOTHYECKUX MpobieM. YcuieHue mnapHUKoBOro s3¢ddekra,
paspylieHre 030HOBOTO CIOs
[Ipumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHUS U KX COSTUHEHHH
B OBITY, MeAWIMHE, TMPOMBIIUICHHOCTY H CEIBCKOM  XO3SICTBE.
6.3 [IpuMeHeHne METAIIJIOB U CILIaBOB (CTallb, YyTYH, TIOPATIOMHHHI, OpOH32)
B OBITY W MPOMBIIUIEHHOCTH HX coeanHeHuid. [loHsATHE O KOppO3UM
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
64 [IpupoHbIE UCTOYHHUKHU YTIEBOAOPOAOB (Yrojb, MPUPOIHBIN Ta3, HEDTH),
. MPOAYKTHI UX NepepaboTku (O€H3MH), UX POJIb B OBITY M IPOMBIIUICHHOCTH
[lepBoHaYaIbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHHSIX
6.5 yriepoaa (MeTaH, 9TaH, ITWIEH, alleTWIEeH, 3TaHOJ, TIUIEPHH, YKCyCHas
. kucnora). [loHaTHEe 0 OMONOTMYECKM BaXKHBIX BEIIECTBAX: JKUpaX, OEJKax,
YIJI€BO/IaX — M UX POJIU B KHU3HU YEJIOBEKA
7 Pacuérsr:
7.1 o ¢hopMysaM XUMHUYECKUX COCTUHECHUN
7.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKHUM YPAaBHEHUAM

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIS1 YYHEHUKA




» Xumus, 9 kinacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
» Xumusi, 8 kimacce/ ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

AxnumonepHoe oomectBo «M3aatenberBo «lIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

https://lesson.edu.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/
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