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HOSACHUTEJIBHAS 3AIIUCKA

[IporpaMma Mo XMMHMHM Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHUSl COCTaBJIeHA HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTENIbHOW MPOTrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeactaBieHHbIx B ®I'OC OO0, a takxke Ha OCHOBE (enepanbHOM
paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIEMINHU MPETNOAaBaHusl yIeOHOro mpeaMeTa
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusix Poccuiickoit denepanum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IIENAX, OOmeld cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHHE 110 pa3ziejaM U TeEMaM MPOrpaMMBbl [0 XMMUH, ONIPEAEIsEeT KOJIUUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaroImuXCsl, ONMpeaesieT BO3MOXHOCTH MPeaMeTa s
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHONM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHUS XUMUU
HAa YpOBHE LieJeil W3ydyeHHs TNpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
NPEICTaBICHUN O MAaTEPHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKOl 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (OpPMHUpPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOH  y4eOHOH  JEeSATENbHOCTH,  OKCIIEPUMEHTAIBHBIX |
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEHEBHOM JKWU3HU, TaK U B
poeCCUOHAIBHON JESATEIHHOCTH;

3HAaKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI511a Ha €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAallOM B (JOPMUPOBAHUU
€CTeCTBEHHOHAYYHOI IPaMOTHOCTH O00YYarOIIUXCs;

crocoOcTByeT (OPMHUPOBAHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHOHAYYHBIM
3HaHUSM, K TPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOYYEHHH XUMHUU O0ECTEUMBAIOTCS CIEU(UKON COAepKaHUS
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS IEJarorMueckd aJalnTUPOBAaHHBIM OTPaKEHHEM
0a30B0il HAyKM XMMHHU Ha ONpPeIEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUSI OPUEHTUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI TIEpBOHAYATILHBIX MOHSATUN XUMHUHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MIOHATUM OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMBI MO0 XHUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydeHuro. CopepixaHHe CKJIQJbIBACTCSI U3 CHUCTEMbI MOHSATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUYEHHS O CTPOSHUH aToMa U XUMUYECKOHN CBSI3H;

— MpECTaBIECHUH 00 IEKTPOIUTHIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C TMPUBJICUEHUEM 3HAHUM M3 paHee U3YYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHBIM METO/aM [T0O3HAHUS IPU U3YYEHHUH BEILIECTB U XUMUYECKUX peaKLuil, B
(GOpMHpPOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpaleHus C BelECTBAMHU B MIOBCEIHEBHOM KU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PpEIHICHUH, CHOCOOHOW ananTupoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBaHue ob1mel GyHKINOHAIBHON M €CTECTBEHHOHAyYHOU I'pPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00y4aromuXcsi TYMAaHUCTHUECKUX OTHOLIEHUH, MOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, cocTaiseT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hefien0), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COJAEP/)KAHUE OBYYEHUA
8 KUIACC

ITepBonavaiabHble XuMHYeckue nousatTus. Ilpenver xumuu. Pons xumum B KU3HU
yejnoBeKa. XUMHsS B cucTeMe Hayk. Tema u BenjectBa. DHU3WYECKHME CBOWCTBA BEILECTB.
ArperaTtHoe cocTossHUE BelecTB. [IoHsATHE 0 MeTOAax MO3HAHUS B XMMUU. YHCThIE BElIECTBA U
cMecu. CriocoObl pa3ienneHust cMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[IpocThie U clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BeecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJISIpHAs
Macca. MaccoBas 1011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Moisb. MonsipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rol mo popmysiam XUMHUYECKUX COCTUHEHUH.

®u3nuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYecKUe ypaBHeHus. Kinaccupukanus XUMHYECKUX peaKiui
(coenuHeHus, pa3IoKEeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm: 3HaAKOMCTBO C XUMUYECKOH MOCY/I0M, MpaBuiiaMHi padOThI B
naboparopun u mnpuémMamu oOpaiieHus ¢ J1abopaTOpHBIM O00OpYIOBaHUEM, H3y4YEHHE U
onucanue PU3NIECKIX CBOKWCTB 00pa3IOB HEOPTaHUYECKUX BEIIECTB, HAOMI0IeHNEe (PH3UIEeCKIX
(mnaBieHHe BOCKA, TasHUE JIbJa, pacTUpPaHUe caxapa B CTYIKe, KUIIEHWE U KOHICHCALUs BOJbI)
U XUMHUYECKUX (FOPEHHME CBEYM, NPOKAIMBAHNWE MEIHOMN NPOBOJIOKH, B3aUMOJICHCTBUE MEJa C
KHUCJIOTOM) sIBJICHUHM, HAOJIO/IEHUE M ONMUCAaHUE MPU3HAKOB MPOTEKAHUS XMUMHUUYECKUX peakuuit
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapusi, pasioKeHUE
ruapokcuaa menu (1) mpu HarpeBanum, B3auMoaecTBHUE kene3a ¢ pactBopoM conu meau (II),
u3ydeHre crnocoOOB pa3JesieHus] CMEcei: ¢ MOMOIIBIO MarHuTa, (PUILTPOBAHKE, BHIIAPUBAHUE,
TUCTHIUISAIMS, Xpomarorpadusi, MPOBEICHUE OUMCTKHU IOBAPEHHOW COJIM, HAONIOJCHUE U
OIIMCaHUE pEe3yNIbTAaTOB IPOBEACHUS OIIbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl,
CO3/1aHHE MOJIeTICH MOJIEKY (IIapOCTEPIKHEBBIX ).

Baskneiiliue mnpeacTaBUTeN M HEOPraHM4YecKHMX BewecTB. Bo3nyx — cMech rasos.
CocraB Bo3ayxa. Kucinopoxg — snemMeHT M mpocToe BeliecTBo. HaxokleHue Kuciopojaa B
npupoze, GuU3NYecKue M XHUMHYEecKHe cBoicTBa (peakumu ropenus). Oxcunsl. Ilpumenenue
kucnopoia. CriocoObl moMyyeHus: KHUCIOpoaa B 1abopaTopuu M MPOMBINIIEHHOCTH. KpyroBopot
Kucaopo/ia B mpupojie. O30H — aJu1oTporHas MoAupuKalus KUCI0po/a.

TemnoBoit >(hdexT XuMHYECKOHW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 3K30- H
HAOTEPMUYECKHE peakuuu. ToImauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOsL.

Bomopon — »smemeHT M mpocroe BemecTtBo. HaxoxkaeHune Bogopoga B IIpUPOJIE,
buznyecKkrue 1 XuMUYeCKre CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsr u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMHUYECKUM YPABHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HackiieHubsle u
HEHACBIIIEHHBIE PAcTBOpBI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHpoje. 3arps3HeHrue MpUpPOAHBIX BoJA. OxpaHa U OUYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanuss Heopranmyeckux coenuHeHnid. Oxcuapl. Krnaccudukamuss OKCHIOB:
cojeoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHne okCHI0B.

OcHoBanusi. Knaccudukarnuss OCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanmil. Pu3nyecKMe M XMMHYECKHE CBOWCTBa OCHOBaHMU. [lomydenue
OCHOBaHUM.

Kucnoter. Knaccuduxanus kucinor. Homenknarypa kucior. @usndeckre U XUMHUECKHE
cBoiicTBa KUCHoT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknartypa cosieii. @u3nUecKUe M XMUMHUYECKHE CBoOMCTBa cojied. Ilomydyenue
cosieil. ['eHeTHUecKas CBA3b MEXKIY KJIaCCaMH HEOPTaHUYECKUX COEINHEHUI.

Xumuueckuii IKcnepumenm:. KadeCTBEHHOE ONPENEICHUE COJAEpXKAHUsA KHUCIOpOJaa B
BO3/yX€, MOIy4YeHue, coOupaHue, paclio3HaBaHUE U U3YUeHHE CBOIMCTB KHCIOPOAa, HabIroAeHne
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJAOM U YCJIOBHSI BO3HMKHOBEHHS M MPEKpAIICHUs TOpEeHUs
(mo>xapa), O3HaKOMJIGHHE C OOpa3llaMH OKCHJIOB W ONMCAaHHE HX CBOWCTB, MOJYy4YEHHUE,
coOupaHue, pacrmo3HaBaHUE W M3yYEHHE CBOICTB BoAopoja (TOpeHHe), B3aUMOJIECHCTBUE



Bomopona ¢ okcunom menu (II) (Bo3MOXKHO MCHONB30BaHWE BUICOMATEPHUATIOB), HAOIIOICHUE
00pa3IoB BENIECTB KOJUYECTBOM | MOJIb, MCCIIEIOBAHUE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MACCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJABI C MeTalaMd (HAaTpUEeM H KaJbIIUEM)
(BO3MOXKHO WCIIOJB30BAaHUE BHUICOMATEPHUATIOB), HCCICIOBAaHUE OOpa3lOB HEOPTaHMYECKHUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHHE M3MEHEHUS OKPACKM HHIMKATOPOB B PacTBOpPax
KHCJIOT U 1IeJIoueH, u3yuyeHue B3anMoaencteus okcuaa meau (I11) ¢ pactBopom cepHOM KUCIOTHI,
KUCJIOT C METa/ulaMH, pEaKkIuid HeUTpaln3aluM, MOJy4YeHUE HEpPACTBOPUMBIX OCHOBAHUI,
BBITECHEHUE OJHOT0 METaJlla APYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BaxxHenire Kiacchl HEOPraHMYECKUX COSTUHEHUN».

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKasl CBSI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peaknuu. [lepBple MOMBITKU KiIacCU(DUKAIMH XUMHYECKHUX 3JeMEHTOB. lloHATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAIIJIbI, TAJIOTE€HbI, HHEPTHBIE Tas3bl).
DIEMEHTBI, KOTOPbIE 00pa3yroT aM()OTEPHBIC OKCHUIIBI U THIPOKCH/IBI.

[lepuonuueckuii 3akoH. llepumoamyeckas cucteMa xuMmuueckux osnemeHtoB JI. U.
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢GopMmbl [leprogudeckoil CHUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKUH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX sjaep. MW3otombl. nektponbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKUX IeMEeHTOB [lepnoandeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue Ileprnoanueckoro 3akona u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIN U IpakJaHUH.

Xumuaeckas CBSA3b. KoBanenTHas (monspHas H HETOJISIpHAS ) CBSA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucineHusi. OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIpouecchbl
OKHCJICHUS B BOCCTaHOBJICHUA. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:. w3ydeHue oOpa3lOB BEIIECTB METAIJIOB M HEMETAIIOB,
B3aUMOJICCTBUE THUJIPOKCHIA IIMHKA C PAacTBOPAaMU KHCIOT W IIEJI0YeH, MPOBEICHNUE OTBITOB,
WTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPeakiuil (TopeHue, peakiuu
Pa3oKEHUs1, COSUHEHMUS).

Mescnpeomemnuie ceazu. Peanuszanuss MEeXIPEIMETHBIX CBS3€M MPU U3YYEHUH XUMHH B
8 KJ1acce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX TMOHSTHH,
TaK W MOHATHUM, SBJISIOIIUXCA CUCTEMHBIMM JJISI OTAENBHBIX MPEAMETOB €CTECTBEHHOHAYYHOIO
[MKJIA.

OO01ure ecTeCTBEHHOHAYYHBIE TIOHATHUS: HAYYHBIN (akT, TUIIOTE3a, TEOPHSs, 3aKOH, aHATU3,
CHUHTE3, Kiaccu(UKanus, TMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SBJICHHE.

®dusnka: Marepus, aToMm, OdJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, HW30TOIbI,
pPaZOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelIO0, O0BEM, arperaTHOe
COCTOSIHHE BEIeCTBa, a3, (U3WYECKHE BEIUYHHBI, CIMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOPHBIE MMOPOJBI, IOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



9 KUIACC

BemecTBo u xumuueckass peakuusi. [lepuoandeckuii 3akoH. [lepuoaunueckas cucrema
xumuueckux 3nemeHToB Jl. 1. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KAIbLMI U UX COCANHEHUN B
COOTBETCTBUHU C I1OJIOXKEHUEM JIEMEHTOB B llepuonnueckoil cucteme U CTpOEHUEM X aTOMOB.

Crpoenue BemecTBa: BHAbl XUMUYECKON CBA3M. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAIMYECKON PEIIETKM M BUJA XUMUYECKOU
CBSI3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHMHYECKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHMM, I€HeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMUYECKHX peakuil M0 pa3IUYHbIM IpU3HaKaM (M0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIIOBOMY 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aropa). JK30- U
HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPABHEHUS.

[TonsiTe o ckopocTH xuMudeckoil peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX U Te€TEepOreHHbIX peakuusx. I[lonstue o
karanusze. IloHsTHe O XuMHUyeckoM paBHOBecHH. DakKTOphl, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON PEaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHu3M [HMCCOLUMALMM BEIIECTB C Pa3IMYHBIMU BHUJIAMU XUMUYECKOM CBS3U.
Crenenp aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuuu monHoro obmeHa. YciaoBUsS MPOTEKaHUS peaklUuid MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHUI M COJIE B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE peakIMy Ha HOHBI
[TonsTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHHE C MOJCISAMU KPHUCTAUNIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB U HEMEeTaoB (rpaduTa U anmasa), CJI0KHBIX BEIECTB
(xnmopuna HaTpus), MCCIEJOBAHWE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakiuu OT
BO3/ICHCTBUS Pa3iMuUHbIX (PAKTOPOB, UCCIIEJOBAHUE DJIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB,
npolecca JUCCOLUMAIMM  KHUCIOT, MLienoyel M cojeil (BO3MOXHO MCIIOJIb30BAaHHE BHIEO
MaTepuasoB), TPOBEJECHUE OIBITOB, WUIIOCTPUPYIOLUIMX MpPU3HAKU MPOTEKAHUS peaKuuil
HOHHOTO oOOMeHa (oOpa3oBaHHMe oOcajKka, BbIIETICHHE Ta3a, 0Opa3oBaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3lIOKEHUs,, COEIMHEHMs), paAClO3HABaHHME HEOPraHMYECKHUX BELIECTB C  IOMOILBIO
KaueCTBEHHBIX peaKLUi Ha MOHBI, pellIEHNE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemerasuibl m ux coenmHeHusi. OOmias XapakTepuCcTHKa rajoreHoB. OcoOeHHOCTH
CTpPOEHHSI aTOMOB, XapaKTepHble cTeneHu okuciaeHuss. CTpoeHue u (uU3MUECKHE CBOMCTBA
IPOCTHIX BEIECTB — raJIoreHOB. XMMHUYECKHE CBOWCTBA HA MpUMeEpe XJIopa (B3aMMOAEHCTBHUE C
MeTaJlJlaMHM, HeMeTalslaMu, Ieno4damu). XiopoBogopod. CoisiHas KHCIOTa, XHUMHUYECKHE
CBOICTBa, NOJIy4eHHE, IPUMEHEHHE. JlelicTBHE XJI0pa U XJIOPOBOJOPO/1a HA OPraHU3M YEJIOBEKa.
Baxnelmme Xaopuabl U UX HAX0KIECHUE B IPUPO/IE.

OObmas xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOJAU(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphI Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M croenuduueckue). XHUMHUYECKUE peakiuH,



JeKallue B OCHOBE MNPOMBIIIICHHOTO croco0a IOoJyuyeHHUsl CepHOi KucioTel. IlpumeHenue
cepHoit kucioTbl. Coii CepHOM KHUCTIOTHI, KAUeCTBEHHAsI peakilus Ha cyiabdar-uon. Haxoxnenue
ceppl M €€ coequHEHHH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU Ccepbl (KHUCIOTHBIE MO, 3arpsa3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLIECHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpuUpoie, (HU3UYECKUue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHUIecKue
CBOWCTBA, MoylyueHue u npuMmenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHas peakiys Ha HMOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOJydyeHHe,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
yno0peHuii. XuMHUYECKOE 3arpsi3HEHHE OKPYXAIoIeld cpeAbl COSAMHEHUSIMU a30Ta (KUCIIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docthopa, puznyeckue u xummueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
dusznueckue M XHMHUYECKHE CBOWCTBa, moiyudeHue. lcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUIA.

OO6mass xapaktepuctuka 31neMeHTOB IVA-rpymnmbel. OcoOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEepOo/l, aJUIOTPOIIHbIE MO (UKALIMM, PACIPOCTPAHEHHUE B
npupoje, Gpusndeckue u XUMUYECKue cBoiicTBa. Ancopouus. KpyroBopot yrieponaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XMMUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
MOJIyuYeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpobieMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a TII00aJBHOr0 TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIA APQeKT. YTonbHas KUCIOTa U e
conmu, uX (pU3MYecKHe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIWIIMHE,
MIPOMBIIIJICHHOCTH U CEJIHCKOM XO3SHCTBE.

[TlepBoHayasnbHble MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAK O COEIUHEHMSX yIiepoja
(MeraH, »TaH, OSTWJEH, AaleTWIEH, JTaHOJ, TJIHIEpPUH, YyKCcycHas Kucnorta). Ilpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA Tra3, HE(PTh), MPOAYKTH HX TepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE O OHOIOTUYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpupoje. OOmmue mnpenctasieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30MacHOro UCMNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM )KU3HHU.

Xumuueckuii IKcnepumenm: H3ydeHHe oOpa3llOB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI, NPOBEJCHHE KAYECTBEHHBIX pEaKUui Ha XJOPUA-UOHbI M HaOIIOACHHE
NPU3HAKOB MX TMPOTEKAHMs, OIBITHI, OTpaXkarolmue (pu3nyecKkue M XUMHUYECKHE CBOWMCTBa
TaJIOTEHOB U UX COEIMHEHHUI (BO3MOYKHO HCIOJIb30BaHUE BUAECOMATEpUaIOB), O3HAKOMIIEHHE C
oOpa3iaMu XJOpUI0B (TAlOT€HUI0B), O3HAKOMIIEHHE C 00paszliaMu cepbl U €€ COeTUHEHUSIMU
(BO3MOXHO HCITOJIb30BaHUE BUIECOMATEPUATIOB), HAOJIOJEHHWE TIpoliecca OOyTIMBaHHS caxapa
MO JEWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBI, H3Yy4EHHE XHMHUYECKHUX CBOMCTB
pa30aBIeHHON CepHOM KHUCIIOTHI, TMPOBEJECHHWE KaueCTBEHHOM peakIuu Ha cyinb(ar-uoH u
HaOJroieHne Tpu3Haka e€ NMPOTEeKaHUs, O3HAKOMIIEHHE ¢ (DPM3MYECKMMM CBOICTBaMHU a30Ta,
dbochopa W uX coeauHEHHUU (BO3MOXXHO WCIIOJIB30BAHUE BHCOMATEPUATIOB), OOpa3aMu
a30THBIX U (ochOpHBIX YAOOpEHMIA, MOJydeHHe, coOMpaHMe, pPAaCHO3HABaHUE M M3Yy4YeHHUE
CBOICTB aMMuaka, IPOBEJCHHE KAaueCTBEHHBIX peaklUuil Ha MOH aMMOHHUS M (ocdaT-uoH u
W3Yy4YEHUE NIPU3HAKOB UX NMPOTEKAaHMsI, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHON a30THON KUCIIOTBI
C MeJbI0 (BO3MOYKHO UCIOJb30BaHUE BHIEOMATEPUANIOB), U3YUEHHUE MOJIEIEeH KPUCTAIUTMUECKUX



pemérok anmasa, rpadura, QymiepeHa, 03HAKOMIIEHUE C MPOIIECCOM aICOPOIHH pacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOrasza, IOJy4eHHE, coOupaHue,
pacro3HaBaHUE U M3yYEHHE CBOMCTB YIJIIEKUCIIOTO rasa, MpoBeeHNEe KaUeCTBEHHbIX peaKIuil Ha
KapOOHAaT M CHJIMKAT-MOHBI M M3y4YEHUE INPU3HAKOB HMX MPOTEKaHUs, O3HAKOMIIEHHE C
MPOJIYKLIHUEH CUIMKATHOW MPOMBIIIJICHHOCTH, PEHICHUE KCIIEPUMEHTAIbHBIX 3a/ad MO TeMe
«Baxuelmme HeMeTauibl ¥ UX COSIUHEHUSD.

Merannbl u ux coeaumHenusi. OOmas XapakTEpPUCTUKA XHUMHYECKHUX DJICMEHTOB —
METaJVIOB HA OCHOBaHUM UX I0J0keHud B [lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB /.
. MengeneeBa u crpoeHuss aromoB. CTpoeHue MeTaioB. MeTalinyeckas CBsi3b U
METaJUIMYeCcKasi KpUCTAUIMYEcKash peleéTKa. DIEKTPOXUMUYECKUN s/l HANPSYKEHUM METaJIOB.
Ousnueckue M XUMHUYECKHE CBOiicTBa MeTauioB. OOmme crocoObl MOMyYeHHS METalIoB.
[TonsiTrie 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CiuiaBbl (CTalb,
9YT'yH, TIOPATIOMUHUN, OPOH3a) U MX TPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B lleproanueckoil cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXEHUE B Mpupoje. Ouznueckrue U XUMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAIOB U UX COCTMHEHUMN.

[[{enouHO3emMenbHbIE METAIbI MarHuid M KajabUui: mnoJoxkeHue B Ilepuogmueckoit
cucreme xumuueckux aemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOICTBA MAarHus M Kaiblus. BaxkHeinmme coeanHEHUs
KabIUsl (OKCH, TUAPOKCU, COJIN). JKECTKOCTL BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B mpupozae. Ousnyeckue u XUMHUYECKHUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIFOMUHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XuMuU4eckux a3nemeHtoB J[. H.
MenpaeneeBa, CTpO€HHUE aTOMa, HaXxoXJeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
xene3a. Oxeuapl, rujapokeuasl u conu sxkenesa (II) m xenesza (III), ux cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm. O3HAKOMIIGHHE C OOpa3lamMH METauIOB U CIJIABOB, HX
bu3MYEeCKUMU  CBOMCTBAMH, HW3YYEHHE pE3yJbTaTOB KOPPO3HH METAIOB  (BO3MOKHO
WCIIOJIb30BAaHNE BUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/Ia KAJIBIIMS U HATPUS
C BOJIOH (BO3MOYKHO HCIIOJIb30BaHKE BHIEOMATEPUAIIOB), HCCIEAOBAHNE CBOMCTB KECTKON BOJBI,
mpolecca TOPEeHHs JKeje3a B KHUCIOpoAe (BO3MOXHO MCIIONb30BaHUE BHAEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIIMil HAa MOHBI: MArHus, Kajablus, aJllOMUHUS, [IUHKA,
xkenesa (II) u xenmeza (II), menu (II), HaOGmromEeHWE U OMUCAaHUE TPOIECCOB OKpAIIMBAHUS
IUIAMEHU MOHAMU HATPHsl, Kaliusl W Kalblus (BO3MOXXHO HCIIOJNBb30BaHHE BHUAEOMATEPUATIOB),
ucciae0BaHre aM(pOTEPHBIX CBOMCTB THIIPOKCHIA AIIOMUHUSA U THAPOKCHIA IIMHKA, PEIICHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeillre MeTaibl U UX COCIUHEHUSI.

XuMus ¥ OKpyxkawwmasi cpeaa. BemecrBa M Marepuansl B IOBCEIHEBHOM KU3HU
yenoBeKka. be3omacHoe HCMONb30BaHME BEIIECTB W XUMHUYECKUX peakiuil B ObiTy. IlepBas
MOMOIIIb NMPU XUMUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTUMasi KOHIIEHTpalus
BeniecTs, nainee — [1/1K). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MTPOoOIIeM.

Xumuueckuii IKchepumenm: W3y4eHHE OOpa3OB MaTepuajoB (CTEKJIO, CIUIaBBI
METaJUIOB, TTIOJIMMEPHBIC MaTEPHAIIBI ).

Mescnpeomemnuie ceazu. Peanusanusi MeXIPEIMETHBIX CBS3€M MPU U3YYEHUU XUMHH B
9 kJacce ocyIlIeCTBISIETCSl Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAayYHBIX MOHATHUH,
TaK W MOHATHUM, SIBISIOIIMXCS CUCTEMHBIMM JJISI OTAEJbHBIX MPEAMETOB €CTECTBEHHOHAYYHOIO
IIHAKJIA.



OOmme ecTeCTBEHHO-HAYYHbIC IIOHSTHUS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpH,
aHaJ M3,  CHHTE3,  KiIacCUpUKaumusi,  MEPUOAMYHOCTh,  HAOIIOAEHHWE,  SKCICPUMEHT,
MOJICTTMPOBaHKE, H3MEPEHUE, MOJICIb, SIBIICHHUE, TAPHUKOBBIA 2P (eKT, TEeXHOIOTUsI, MATCPHAIBI.

@dusmka: MaTepus, aTroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIHI,
pPaaMOaKTHBHOCTb, MOJICKYJa, OJJICKTPUYECKUH 3apsij, MPOBOIAHUKH, IIOJYIPOBOJHUKH,
JMAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHHUE BEIecTBa, ras,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKas pEHIETKa, CIUIaBbl, (HU3MYECKUE BEIUYHHBI,
€IMHHIIBI U3MEPEHN S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorus: ¢otocunres, npixanue, O6mocdepa, KOCUCTEMa, MHUHEpAIbHBIE YHIOOpPEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

IHJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATHBI

JINYHOCTHBIE pE3yNbTaThl OCBOCHHS IPOrpaMMBl OCHOBHOTO 00mIero oOpa3oBaHMs
JIOCTUTAIOTCS B XOJI¢ 00YYCHHsI XUMHUHU B €IMHCTBE y4eOHON M BOCIMTATEIBHOM JCSITEILHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHHCKAMH  COLMOKYIBTYPHBIMH M  JyXOBHO-
HpPABCTBEHHBIMH IICHHOCTSIMH, MPUHITHIMUA B OOINECTBE MPABWIAMU U HOPMAaMH IOBEICHUS U
CIIOCOOCTBYIOT IPOIEcCaM CaMOTIO3HAHHS, CAMOPA3BUTHUS U COLMATHM3AIIMH 00YYaIOIIUXCSL.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH MO3MTHBHBIX IIEHHOCTHBIX OPUEHTAIMH W PACIIMPEHHE OIbITAa ACATEIHLHOCTH Ha e
OCHOBE, B TOM YKCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY ¥ HAYYHOMY
HAcJEIUI0, NMOHMMAaHHs 3HAUYEHHsS XMMHYECKOW HayKH B JKU3HH COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJIaJeTh JIOCTOBEPHOW MH(OpMALUEH O MEePeNOBbIX JOCTHKCHUSX M OTKPBITHIX
MHPOBOH M OTEYECTBEHHOH XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpPOHCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABIICHUS. O COLMAIBHBIX HOPMAax M MPaBHIAX MEKIMYHOCTHBIX OTHOIICHHU B
KOJUIEKTUBE, =~ KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOH,
y4eOHO-MCCIIEI0BATEIbCKOM, TBOPYECKOW W JAPYTMX BHIAX JCATENBHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HOI COBMECTHOM JIESTENBHOCTH MTPH BBIITOJTHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIIIOJTHEHUM XUMHYECKHX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOCKTOB, CTPEMJICHHUS K
B3aUMOIIOHMMAHHIO W B3aHMMOIIOMOIIM B IPOIIECCEe ATOH y4eOHOW NesSTeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEICHHE M MOCTYIKH CBOMX TOBapHUIIECH C TO3WIMH HPABCTBEHHBIX H
NPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOCJIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33pDEHUYECKHE  TPEACTaBICHHUS O  BEHNIECTBE W  XUMHUYECKOH  peaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIISIOIIAE OCHOBY JUIS
NOHUMAaHUsSI  CYIIHOCTM HAy4YHOW KapTUHBI MHpa, MpPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SX YEIOBEKa C MPUPOTHON CpEeoi, 0 posu
XMMHUH B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEIH;

NO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYCHHUE HOBBIX 3HAHUM MO XUMHH,
HEOOXOAMMBIE sl OOBSCHEHWS HAONIOJaeMbIX NPOLECCOB M SBICHHUH, ITO3HABATEIBHOM,
UH()OPMAIIMOHHOW U YATATENILCKOW KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPaBOYHOHN JIMTEPaTypoOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;



UHTEpeC K OOyYCHHMIO M TO3HAHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUI0, MTPOCKTHON M HCCIEN0BATEIbCKOW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHME IICHHOCTU JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAHOBKM Ha 3[0pPOBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HENpPUATHE BPEIHBIX
NpUBbIUEK (YMOTPeOJNICHHUsSI AJKOTrOJsl, HApKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMH B OBITY U peajbHOMN
KHU3HH,

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO MPOodeccHii U Tpyaa pa3iudyHOro pojia, yBaAKEHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENBbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUHU
IPOJOIDKEHU 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmemHoi npogecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IIPO(ECCUOHAIBHON Cpesie;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHMS, IMOHMMAaHHE IIEHHOCTH 3JI0pPOBOro M Oe3omacHOro o0Opasa >KH3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMYECKOMY 310POBBIO,
OCO3HaHHUE IEHHOCTU COOJIIOZICHUS MPaBHJI O€30IIacHOr0 MOBEAEHHS IPH paboTe ¢ BEIECTBAMH,
a TaK)Ke B CUTYaUsIX, YIPOXKAIOLIMX 30POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMA, MOJydaeMble NPU H3YUYCHHUH XUMHH, JUIS PEIICHUS
3ajiay, CBSI3aHHBIX C OKPY’KaIOIIel MPUPOTHON CpeaoH, UIsl OBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KYJBTYpBI, OCO3HAHUSA TNIOOATBHOTO XapaKTepa SKOJIOTHYECKHX MpoOIeM M MyTed MX pelieHus
IOCPEJICTBOM METO/I0B XUMUH, SKOJIOTUYECKOI0 MBIIIJICHUS, YMEHUSI PyKOBOACTBOBAaTbCA UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MmerampenMeTHBIX pPE3yIbTATOB BBIIEISIOT 3HAYMMBIC Ui (OPMHUPOBAHHUS
MHUPOBO33PEHUS OOIIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HAKT, CUCTEMA,
npoIiecc, SKCIIEPUMEHT U JIPYToe.), KOTOPhIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 3TUX MPeAMETOB (pOpMUPOBATH MPECTABICHUE O
[IEIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENBHEIC,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpbIE oOOecrednBaoT (pOpMHUpPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIFHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON eATEIIbHOCTH.

Ilo3HaBaTe/IbHbIe yHMBepCcAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

YMEHHUSl HCMOJNb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUIEHUS NpPU OCBOCHMM 3HAHUM:
pacKpbIBaTh CMBICT XHUMHYECKHX TMOHATHH (BBLACTATh HMX XapaKkTepHbIC IPH3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHUSAMH), UCIOIb30BaTh MOHATHUS IS OOBICHEHUS
OTIENbHBIX (DaKTOB W SBIICHHWH, BBIOMpPATh OCHOBAHWS W KPHUTEPHH ISl Kiaccu(UKauu
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMH, YCTaHABJIMBATh IPUUUHHO-CIICACTBEHHBIE CBSA3H
MEXIy O0BEKTaMH W3YUEHUS, CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTHBHEIC, e TyKTHBHEIE,
10 QHAJIOTUH ), 1€TaTh BBIBOJBI U 3aKIIIOYCHHUS;

yYMEHHE NMPUMEHATh B MPOIECCe MO3HAHUS TOHATHS (NPEIMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBBIBATH IIMPOKO
pUMEHSIeMbIe B XUMHUH MOJICITbHBIC MPEICTABICHUSI — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — Npu peleHUH Yy4eOHO-
MO3HABATENBHBIX 337a4, C Y4YETOM OTHX MOJCIBHBIX TPEICTABICHUH BBISBIATE U
XapaKTepU30BaTh CYILECTBEHHbIE NMPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUECKUX BELIECTB U



XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBS3U U
IIPOTUBOPEYHS B U3y4aEMBIX IIPOLECCAX U SIBICHUSX.

Ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B Kau€CTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHI;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAOII01aTh 3a X0/I0M IPOLIECCa, CAMOCTOSITEIbHO IIPOrHO3UPOBATh €I0
pe3yibTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O IPOJEIAHHON padore.

Pabora ¢ unopmanmeii:

yMEeHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALMIO PA3IMUHBIX BUI0B
U GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblE I[0coOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh pa3IMuHble METObI U 3alIPOCHI NP MOUCKE U 0TOOpe MH(pOpMaLUN U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpeNIeNIEHHOr0 TUIa, MPUOOpPETeHHE OIblTa B 00JACTH MCIOJIb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOIHH, OBIaJJeHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMU;

YMEHHME MCHOJIb30BaTh M aHAIM3UPOBATh B Ipoliecce YYEOHOH U HCCIEeN0BaTEIbCKOU
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLIel NPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WiIu) AUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIUPOBATh CBOM HPEJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl TO3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 pPE3yJIbTaTOB BBIIOJHEHUS XHMHYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUsl y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABAaTEIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HUKAIOMIMX MpoOJieM HAa OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COIJacoBaHMs MO3MLUH (00CYXJeHHs, OOMEH MHEHUSMH, «MO3TOBbIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicCTBUA:

YMEHHME CAMOCTOATEIBHO ONPENENATh LENIN NEATEIBHOCTH, INIAHUPOBATh, OCYILIECTBIIATD,
KOHTPOJIMPOBaThb W MpPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HauOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEUCTBUN NpH
BBIMOJIHEHUH 33JaHUN ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3ydaeMbBIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUHU 3aJaHUI.

MNPEIMETHBIE PE3VYJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEpKaHMA,
YCTaHOBJIEHHOIO JaHHON (QenepanpHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE
o0y4arolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHHUS U CIOCOOBI JeiicTBuH, cnenuduyeckue s



OpeIMETHOW 005acTH «XUMUS», BUABl JOEITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaLIUSX.

K xonmy oOyuenust B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y O0YUAIOIIHUXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUMN: aTOM, MOJIEKYJa, XUMHUYECKUN
9JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOpPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJs XUMHYECKOIOo
JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakus, Kiaccuduxanus
peaxkuuii: peakliuy COEIMHEHUS, PEAKIIUN Pa3JI0KEHMs], peaKIIMK 3aMEIIECHUs, pEaKIUH
0o0MeHa, 9K30- ¥ 3HJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
AJIEKTPOHHBIN CJIOM aTroma, aToOMHas OopOuTalb, pajuyCc aromMa, XMMHUYECKas CBs3b,
NOJIIpHAasl W HEINOJIApHAas KOBAJICHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHHUOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (MPOLIEHTHAs KOHLEHTPALUs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U IPUMEHATH 3TH
HIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BEIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINN;

OIpesieNIATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHMSAX, CTENEHb
OKHMCIICHHUsI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMH 1o QopmyrnaMm, BHJ XUMHUYECKOM CBSI3U
(KOBaJIeHTHAasi U MOHHAs) B HEOPraHMUECKUX COETUHECHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona /. M. MenpaeneeBa: 1eMOHCTPUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHnss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MaccChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOIaJIpo;
ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢opmy Ilepuonuueckoil cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJlaBHas noarpynna (A-rpynma)» u
«moboynass noxarpynna (b-rpymnma)», manele ¥ OOJbBIIME MEPUOMBI, COOTHOCUTH
0003HaueHMsI, KOTopble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeneseHre ux 1o 3JIeKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (M0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  IOJTBEp)KJas  ONWCAHUE [PUMEpPAaMH  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUsI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKON peakluu;

IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHeHHE, 0000IIeHHe, CUCTEeMaTH3aIMI0, KiIacCU(UKALNIO, BBISBICHUE MPUYMHHO-
-CJIEICTBEHHBIX CBA3E€H — I M3YYEHHs] CBOMCTB BEIIECTB M XMMUYECKUX PEAKLNM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);



ClIeZIOBaTh MpaBWUJaM TIOJBb30BAaHUS XMUMHUYECKOH TMOCYIOM M  J1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiiaM OOpaIleHUs] C BEIIECTBAMU B COOTBETCTBHH C
HWHCTPYKIUSAMHU 110 BBITOJHCHUIO H360paT0pHBIX XUMHYCCKUX OIIBITOB IO IMOJIYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOpPOJAa M KHUCIOPOJA), IMPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlETIOYe U
KHCIIOT C TIOMOIIIBIO HHIMKATOPOB (JIakMyC, PeHOIpTaIenH, METHIIOPAHK U JPyTHE).

K xonny oOyuenus B 9 Kjacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IMOHATUH: XUMHYECKHHU DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BEILECTBO, CII0KHOE BEIECTBO, BAJICHTHOCTD,
JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas pPEaKlMs, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakuuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOIO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOpPPO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKONM pEakUuu, MpeNeiabHO IOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH M IPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BEIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIECHHUS XUMHUYECKMX JJIEMEHTOB B
COECMHEHUAX PaA3JIU4YHOIO COCTaBa, MPUHANICKHOCTb BEIIECTB K ONPEACIEHHOMY
KJIacCcy COoelMHEeHHH 1Mo (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJUINYecKas) B HEOPraHUYeCKUX COCTUHEHUAX, 3apsi] HOHA IO XUMHUYECKOU
dopMyiie, XxapakTep Cpelbl B BOJHBIX PAcCTBOpaxX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OINHKCHIBaTh U XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuognueckoit
CHUCTEMBl XMMMYECKHX OHJIEMEHTOB: pa3ivuaTh MOHATHUS «IJ1aBHas mnoArpymma (A-
rpynna)» u «mnobounas mnoarpymnmna (b-rpynma)», manele u GoJblIMe MEpPUOJIBI,
COOTHOCHTh 0003Hau€HHs, KOTOpblE HUMEIOTCA B MepHOAMYECKOW Tabiune, ¢
YHUCIIOBBIMU XapaKTEPUCTUKaMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YUCiIo MEKTPOHOB U PACIpeeNieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJIbIX IEPUOIOB U TVIABHBIX MOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ exTy, M0 U3MEHEHUIO CTENeHEeH OKUCICHHSI XUMUUECKHUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W crHeuupuyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTUYECKON JUCCOLMALUHN KUCIIOT, LIEI0UYEH U COJEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlHid,
NOATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELIECTBAMHU
Pa3INYHBIX KJIACCOB;



pPacKpbIBaTh CYIIHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ATUX peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3IMIHBIX YCIOBUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIeMEHTa 10 (opMylie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLIUU;

coOnrofaTh MpaBuia MOJb30BAaHUS XHMMHUYECKOM TMOCYIoi U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TakKe IMpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
¥ cOOMpaHHUIO ra3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

MPOBOJIUTh PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM HYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKaT-, cylb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YYEHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMYECKUX BEIICCTB;
MPUMEHSTh OCHOBHBIC ONEpAIlMU MBICIUTEIBHOM NEATEIbHOCTH — aHAllU3 U CHUHTE3,
CpaBHEHHE, 0000IleHre, CHUCTEeMAaTHU3AlMI0, BBIABICHUE MPUUYNHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BELIECTB M XUMHYECKHX PEAKLIHM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJIEHHWEe, W3MEPEHUEe, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB u Komriectso tacon dyeKkTpoHHbIe (LM pPOBbLIE)
n/n TeM MPOrpaMMbl Bceero g;;:ﬂ‘:ﬂbnme E;’ g::::qec'me o0pa3oBaTejibHbIE PeCypPChI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMmust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
MPaKTUYECKOM JIeSITeIbHOCTH https://m.edsoo0.ru/7f41837c
YyeJIOBeKa
12 BemecTBa 1 xumMmuueckue 15 1 bu6nunoreka [IOK
peakiuuu https://m.edsoo.ru/7f41837c
Wroro o paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopon. [lonsatue 6 bubnmnorexka HOK
00 okcHumax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o 8 1 bu6nuoreka [IOK
KHCJIOTaX M COJISAX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBAHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoteka [IOK
HEOPTraHUYECKUX COCTUHCHUI https://m.edsoo0.ru/7f41837¢c
Hroro no pasneny 30

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XI/IMH‘ICCKaSI CBA3b. OKI/[C.JII/[TCJII)HO-BOCCTaHOBI/ITeJII)HI)le peammn

3.1

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

XUMHUYECKUX djieMeHToB 1. 1.

Menpnene-eBa. CTpoeHue
aroma

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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Xumudeckas CBI3b.

Bbu6nuoreka [IOK
32 OkucimenbHo- 1 https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHbBIC PEAKIINU
bu6nmoreka [IOK

Hroro no pasnery 18 https://m.edsoo.ru/7f41837c
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9 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Y HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne ni/mm IporpaMmbl Beero KOﬁHTpO.]IbHBIe HpﬁaKanecxne 0Bpa3oBATETBHbIC
padoThbI padoThI pecypes

Pa3nes 1. BemecTBo U XMH4YecKHe peakiun
11 [loBTOpEeHue u yrioyOnenue 3HaHUN 5 1 bubnnorexka HOK

' OCHOBHBIX pa3JielioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka [JOK

' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmuotexa [JOK

' XUMHYECKHE PEaKInu B PaCTBOPax https://m.edsoo.ru/7f41a636

Uroro no pazneny 17

Paznen 2. HemeTa/uibl M X COeIMHEHUS
21 OO0mas XxapakTepruCcTUKa XUMHIECKIX 4 1 bubnuotexa [JOK

' anemeHToB VIIA-rpymnmel. ["amorens https://m.edso0.ru/7f41a636
2| o s ; b6 10K

' PYTIBL- &P https://m.edsoo0.ru/7f41a636

COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX

2.3 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa TOK

COCOAMHCHU A

https://m.edsoo.ru/7f41a636
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OO61mas xapakTepUCTHKa XUMUYECKUX

bubnuorexa [{OK
2.4 EJII)ZZEII{,IT;IOE L\)/{i;)rg)ﬂy;;ihzrnepoxl u 8 https:// m.edS(])_}).ru/7f4la636
Hroro no pazueny 25
Pasznea 3. Merajliibl M X COeIUHEHUA
. bu6nuoreka LIOK
3.1 Obmpe croiicTsa MeTaNIOB 4 https://m.edS(])lo.ru/7f41a636
3.2 Baxneime metayuibl 1 UX COEIUHEHUS 16 ﬁgggﬁ;;ﬁiiorﬁﬂ 412636
Wroro mo pasneny 20
Pasnen 4. Xumus u okpykaiomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 6 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
Wtoro no pazneny 6
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