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INOACHUTEJIBHAA 3AIINCKA

[IporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 00OIIIET0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIbHON MPOTrpaMMBI OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepabHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMHM TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit denepamum.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTternu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpelCTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeycCMaTpUBAET paclpeelieHre ero mo Kjiaccam u
CTPYKTYPUPOBAHHE 110 pa3/iejaM U TeMaM MPOrpaMMBbl [0 XMMHUH, ONPEAEIsAeT KOJIUYECTBEHHbIE
M Ka4yeCTBEHHBIE XAapPaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€EH, JIOTUKH Yy4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yUYaIOIINXCs, OMPECIIIeT BO3MOXKXHOCTH TPEAMETa JIst
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHusl, a TaK)Ke TpeOOBaHMI K pe3yibTaTaM 00y4eHHUsI XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHUE XUMUU CIYKUT OCHOBOM i1 POPMUPOBAHUS MUPOBO33PEHUST 00YUAIOIIETrOCs, €ro
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEACTABJICHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIC, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOIA,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOJIeM 31paBOOXPAHCHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEH i caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIIJIECHUS U TBOPUYECKUX CIIOCOOHOCTEM 00ydaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTANBHBIX U
HCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npoecCHOHANBHOM e TeNbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJI511a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAarloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

CrocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSIM, K TIPUPOJAE, K UYEIOBEKY, BHOCHT CBOM BKJIQJ B SKOJOTMYECKOE OOpa3oBaHUE
o0yJaromuxcs.

Jlannble HampaBiieHHs B OOy4YEHHHM XUMHUU O0ECIEeYUBAIOTCS CrieHU(UKON coaepKaHMs
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKH XMMHUU Ha ONPEETIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHHUE
00yJaroNMMHUCS CUCTEMBI TIEPBOHAYAIIBHBIX MOHATUM XUMHUH, OCHOB HEOPTAHHMYECKOM XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CtpyKkTypa cojiepkaHusi MPOrpaMMbl TTO0 XUMHH C(POPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uaydenuto. CojaepxaHue CKIAAbIBAETCA U3 CHUCTEMbI MOHITHI O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETHUYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 ANIEKTPOIUTUUECKON AUCCOIMAIIMH BELIECTB B pACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHSA K JApYromy,



BBINOJIHAS (YHKUMU OOBSCHEHMsS W NPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMmbl MO XMMHH CIIOCOOCTBYET (POPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydyeHne xumun
OPOUCXOMUT C TPHUBJICYCHUEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnHn XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHMH OCHOB XUMHUYECKON HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOIrO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CHUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
IpUOOILIEHNH K HAyYHBIM METOJaM ITO3HAHMS [IPU N3YUYEHHUH BELIECTB U XUMUUECKUX PEAKIUi, B
(GopMHpOBaHUM W Pa3BUTHM [O3HABATEIbHBIX YMEHMA M HMX NPUMEHEHHH B Y4eOHO-
[IO3HABATEJILHOM U yuyeOHO-MCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBAMHU B [TOBCEIHEBHOM KU3HHU.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS BaXHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PpEHICHUH, CHOCOOHOW alanTHpOBAaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJIEHHOCTb OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHoOIIeHHe oOyJaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOLIMX MPHOOPETEHHIO OOY4YaroIMMUCS OIIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHMS M CAaMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH, B TOM
yHclle YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JAaJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COILEP KAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/JbHbIe XMMHUYECKHE TOHSTUSA

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue cBoWcTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHas
Macca. MaccoBasi 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBs3b KOJIMYecTBa, MAacchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMmynaM XMMHUYECKHX COCTUHCHHM.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXPAHCHHS MACChI BEIECTB. XUMUYEeCKUe ypaBHeHUs. Kinaccudukanus XUMAYECKUX peakiuii
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpatieHust ¢ 1abOpPaTOpHBIM OOOPYIOBAaHUEM, M3YUCHHE W ONMMCaHWE (DU3MYECKHUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOU MPOBOJIOKH, B3aMMOJICICTBHE Mela C KUCIOTOW) SBIIEHUH, HaOII0IeHNe
W OINKMCaHWE TPU3HAKOB TIPOTEKAHUS XWMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
pa3fieNieHusT CMeceil: ¢ MOMOIIBI0 MarHuTta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINSA,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCaHUE
pe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MojieNield MOJIEKYIT (IITapOCTEP KHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEILIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (peaKlud TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJNyd€HHsS KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHE ypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: yrojib W METaH. 3arps3HEeHHE BO3JyXa, YCUJIEHUE
HNapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJE,
dbuznyecKre 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTe! u comnu.

Monsipablit 00BEM razoB. PacuéTsl o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HackimeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas N0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coenuHeHnid. Oxcuawl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OKCcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHue okcuaos.



OcHoBanmsi. Knaccudukanuss ocCHOBaHM: MIENOYM W HEPACTBOPUMEBIE OCHOBaHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IMpEKpallleHus: ropeHus (mmoxkapa), 03HaKOMJICHUE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAaCTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBAaHUE OOpa3IlOB HEOPraHUYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHWE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. Jl. 1. Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpomecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHI (TOpEHUE, PEaKLIUU PA3JIOKEHHS, COCTUHEHNS).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBSI3€d NPU M3YYEHHU XMMHUH B 8 KJIACCE OCYLIECTBIISETCS
yepe3 HCHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATUH,
ABJIAIOIIUXCSI CHCTEMHBIMHU U1l OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIMKIIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunrtes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. Ilepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MengeneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMH CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJbI XUMHUYECKOW CBS3H. THUNBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHMM, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecHH. DaKTOpbl, BIHAIOIIME HAa CKOPOCTb
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YcCioBHUsI MPOTEKaHHUs peakluii HOHHOTO OOMEHa, MOJHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW M COJIEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKIUH OT BO3ACUCTBHS PA3IHYHBIX
(akTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpOIEcca AMCCOIMALNU
KHCJIOT, Iueno4ed M coned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHAlOB), IPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHME BOJBI), OINbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHME, PEaKLUU PA3JI0KEHUsI, COEIUHEHUs),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M uelloBeka. BaykHelme Xi10puibl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (puU3MUECKHe CBOMCTBA MPOCTBIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojJe, (QHU3MYECKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKkue 1 XMMUYeCcKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KHCIIOTa, €€ IOJydeHHE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
yno0peHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
dochopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. lMcmonb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmbel. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XUMUUecKue cBoiictBa. Axcop6ouus. Kpyropopor yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBINA 3P¢eKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEIIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTHYECKH Ba)KHBIX BEIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpeacraBneHuss o0 okcune kpemuaws (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOro UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumMenm:

U3y4eHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (U3NYecCKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEIMHEHUIN (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HCITOJIb30BAaHHUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YI0OpEeHMIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTAa3a, MOJTy4YeHHE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamueckas CBs3b M METALIUYECKas KPUCTAJTMYECKast
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, AIOpATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIIBI HATPUS U Kanus. [[pumenenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOIMCTBA MAarHus M Kaiblus. BaxkHeiune coeanHEeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpO€HHE aToMa, HaxoXJeHue B npupoze. Ousnyeckne u XMMHUYECKHUE CBONMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xene3a. Okcunpl, ruapokcuasl U comu xene3a (l1) m xeneza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMH CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIONBb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCUIA KAJIBIIUS U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B



KHCIOpoe  (BO3MOXKHO — MCIIOJIB30BAaHME  BUACOMATEpUAOB), IPU3HAKOB  IMPOTEKaHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajablus, aIIOMUHUS, LUHKA, xkene3a (l1) u sxenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THJIPOKCH/IA LIMHKA, PELIEHUE SKCIEPUMEHTAJIbHBIX 3aa4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKpPY)KAIOILEel cpefbl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpalus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoswcnpeomemmnnie ceasu

Peanuzarus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX E€CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U MOHATHUH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  [EePUOJUYHOCTh,  HAONIOJIEHUE,  HKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOIHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIEeCTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIIIMYECKas pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢ortocunTes, npixaHue, O6uocepa, 3KocUCTEMa, MUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBLI 110 XUMHWUM HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JUYHOCTHBIE PE3YJbTATDI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0Opa30BaHUS
JOCTUT'AKOTCA B XOI€ O6yquH${ XUMHUHU B CIUHCTBC yqe6H0171 n BOCHI/ITaTeJ'IBHOI\/'I JCATCIIBHOCTHU B
COOTBETCTBUU C TPAJAUIMUOHHBIMA  POCCHUMCKUMH  COIIMOKYIBTYPHBIMH W JTyXOBHO-
HpaBCTBeHHBIMI/I HOEHHOCTAMMU, HpI/IHSITI)IMI/I B O6I_HeCTBe HpaBI/IHaMI/I nu HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT IIPOI[ECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATTU3AIINN 00 YyUaIOIUXCS.

.HI/I‘-IHOCTHBIC pe?;y.]'II)TaTBI OTpa)KaIOT TOTOBHOCTH 06y‘Ia}OH_[I/IXC$[ pyKOBO}ICTBOBaTI)CSI
CHUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMHd W pPACHIMpPEHUE OIbITa JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoTHYECKOro BOCHUTAHUSA:

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYIHOMY
HaCJICIUO, INIOHHMMAaHHA 3HA4YCHUA XHMH‘ICCKOf’I HayKI/I B XHU3HU COBpCMeHHOI‘O 06mecma,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW WH(pOpPMAIIMEH O TEPEIOBBIX JOCTHIKEHUSAX W OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoOWCTBE
MHpa U OOIIECTBA;



2) rpPa:KIaHCKOr0 BOCTIMTAHMA:

MPEJICTABICHUST O COIMAIbHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00111eCTBEHHO MOJIE3HOM,
yueOHOUCCIIeI0BATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM JESATENIHOCTH TP BBINOJIHEHUN YUe€OHBIX, [I03HABATEIbHBIX 3a/a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IPOLIECCEe ITON y4eOHOW AEATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHIled C TMO3UIHMH HPABCTBEHHBIX U
MIPABOBBIX HOPM € YUETOM OCO3HAHHMS MOCIEACTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKON  peakluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH M COCTaBISAIOIIME OCHOBY JUIS
NOHMMAHUA  CYUIHOCTM  HAy4HOM KapTUHBl MHpa, MpPEJICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBA3SIX YENOBEKa ¢ MPUPOJHON Cpeoi, 0 posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBIE MOTHUBBI, HAIPAaBJIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HeoOXoauMble Uil OOBSCHEHUS HaOJI0laeMbIX IIPOLIECCOB U SIBICHUMN, ITO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON PaboThI
C y4eOHBIMHU TEKCTaMM, CIIPAaBOYHOH JIUTEpaTypOW, NOCTYHNHBIMU TEXHHUYECKHMMM CpPEICTBaAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TMO3HAHMIO, JHO003HATEIHbHOCTh, TOTOBHOCTH M CIHOCOOHOCTH K
€aM000pa30BaHUI0, POEKTHON M MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHUs B lajbHEHIIEeM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 JKM3HU, OCO3HAHME TIOCJIEACTBUA M HENPUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUsI alKorojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peajbHOMH
KHU3HH,

5) TpynoBoro BocnuTaHus:

MHTEPEC K MPAKTUUECKOMY M3YyUEHUIO MPoeccuil U TpyAa pa3InyHOro poja, yBaXeHHUE K
TpyAy W pe3yibTaTaM TpPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
POJOJDKEHU 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHATbHOU N1eATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MUCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICHXHMYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHNS MpaBUil O€30MacHOTO MOBEACHUS IpU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYaIUX, YIPOXKAIOIIMX 30POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS pelleHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW PUPOAHON CPEIOi, sl IOBBIIEHHUS YPOBHS SKOJIOTMYECKON
KYJIbTYpPbI, OCO3HAHUS IJI00ATFHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJI0OB XMMHMH, SKOJIOTMUECKOTO MBILUIEHNS, YMEHUSI PyKOBOJICTBOBATHCS UM B
M03HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAJIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctraBe MerampeaMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAYMMbIE A (OPMUPOBAHUA
MHUPOBO33PEHUS OOILIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX



mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAay4yHOW KapTHMHE MHpa, U YHUBEpCAlbHblEe ydeOHbIe NEHCTBUS (I103HABaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHHHM 3HAHMI:
pacKpbiBaTh CMBICI XMUMHYECKHUX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSATHSIMH), UCTIOIH30BATh TOHATHUS I OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHUPHUKAIUU
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATh IPUUMHHO-CIICJCTBEHHbIE CBS3U
MeXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHIYKTUBHbBIC, 1€TyKTUBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHITHh B Mpolecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylia W ypaBHEHHUE XUMHYCCKOH pEakIuu — TPU PEIICHUH Y4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4ETOM O3TUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIESCTBEHHBIC MPU3HAKH H3YyYaeMbIX OOBEKTOB — XHMHUYECKHX BCIIECTB U
XUMHUYECKHX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMBIX MPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTa IMO3HAHUS, a
Takke B KayecTBE OCHOBHI s (OPMUPOBAHUSA THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHU3AIMH M TPOBEICHHUIO yYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0II0AATh 32 XOJ0M IPOIIECcca, CAMOCTOSTENIbHO TPOrHO3UPOBATh €0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAIIHIO PA3ITHYHBIX BUIOB
1 $HOpM IPECTABICHHUS, TTOJIyYaeMYIO U3 Pa3HBbIX HCTOYHUKOB (HAy4YHO-TIOMYIsSpHAS TUTEpaTypa
XUMHYECKOTO COJIEp’KaHMs, CIOpaBOYHbIE TOcOOWsA, pecypchl HHTepHeTa), KPUTHYECKHU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHHUE MMPUMEHSITh Pa3IUIHbIE METOJIBI U 3aIIPOCHI MPH MOUCKE U 0TOOpe WH(MOPMAITUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33434
OnpeAeNéHHOr0 THIMa, MPUOOpPETeHHE OMbiTa B 00JACTHM HUCHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUM, OBIa/ICHHE KYJIbTYpOH aKTUBHOT'O HCIOIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OopMy MpeAcTaBICHUS
uH(pOpMallMM ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/1adyll HECIOXKHBIMU CXEMaMH, IuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

YMEHHE HCMOJIh30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHON U HCCIen0BaTEIhCKOM
JEeSTeNIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLleW NPUPOAHOMN CPEB.

KomMMyHMKaTHUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUsl 3aJaBaTb BOINPOCHl (B XOJ€ JAuaiora W (Wiu) JOUCKYCCHUU) MO CYIIECTBY
oOcyxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHUS MPEACTABIATH NOJYYEHHBIE PE3YIIbTaThl I03HABATEIBHOU JIEATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeJaThb MPE3CHTALUI0 PE3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOIO



JKCIIepUMEHTa (Ja00paTOPHOTO ONbITa, J1a0OPATOPHOM PadOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHOU U
MCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOATEIbHO ONPENEIATh LENN JAESATEIbHOCTH, NIAHUPOBATh, OCYLLECTBIISATD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIM alropuT™M ACUCTBUN NpU
BBIMIOJTHEHUM 3aJaHUMl ¢ Y4€TOM IIOJIy4EHHs] HOBBIX 3HAHMW 00 H3ydaeMbIX OOBEKTax —
BEIECTBAX W PEAKIIMAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBICHHON I1IeNu,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, [TPE/IJIaraéMble B YCIIOBUHU 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHMIO OO0S3aTEIBLHOTO COAEpKaHMUS,
YCTaHOBJIEHHOTO JaHHON (QenepanpbHOil pabodeid mporpaMMoil, BBIAEISIOT: OCBOEHHBIC
oOyyarolMUCs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALMU, TPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYalLIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y 00YHAIOIINUXCS YMEHUM:
® pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHMX IOHSATHUH: aToOM, MOJIEKYJa, XUMHYECKUH
3JIEMEHT, NPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMECh (OAHOPOAHAs U HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTO 3JI€MEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, KilacCUpUKaAIM peakLUui: peaklUM COEAMHEHUS, PEaKLUUU pa3IokKeHUs, peakiuu
3aMelleHus], peakui 0OMEHa, 9K30- U SHAOTEPMUUYECKUE peaKLiu, TeII0BOM 3 (eKT peakiu,
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, pajnyc aToMa, XMMUYecKas CBS3b,
NoJIIpHasl U HEMOJspHas KOBaJEHTHas CBS3b, MOHHASI CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBasi J10Jis BelllecTBa (IPOLIEHTHAs! KOHIIEHTPAalKs) B pacTBOPE;
® JUUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHH U MPUMEHSTHh 3TU MOHSITHUS
IIPY OIIMCAHWHU BELIECTB U UX MPEBPAIECHU;
® JCMOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISl COCTaBleHUS (OpMYIN BEIIECTB U YpaBHEHMI
XUMHYECKHUX PEaKLNi;
® OIpeeNsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTETIEHb OKUCIICHUS
AIIEMEHTOB B OMHAPHBIX COEIMHEHMSX, MPUHAIIECKHOCTh BEIIECTB K OMNpeAeIEHHOMY Kiaccy
coeuHEeHUH no GopMmysaM, BUJ XUMUYECKOM CBsI3U (KOBAJIEHTHAs! M MOHHAs1) B HEOPTaHUY €CKUX
COEIMHEHUSIX;

e packpeiBaTh cMbica [lepumoamueckoro 3akona JI. WM. MeHnneneeBa: IeMOHCTPUPOBAThH
MOHMMAaHNE MEPUONYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX MOJIOKEHHS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTaJipo;

® ONUCHIBATh U XapaKTepH30BaTh TabmuuHyio (opmy Ilepmomuueckoil cucTeMbl XUMHUYECKUX
AIIEMEHTOB: Pa3IMuaTh MOHATHS «TJIaBHAs moArpymma (A-rpymnma)» u «mnobdounas moarpymnmna (b-
TPYIIA)», MaJible ¥ OOJIBIITNE TIEPHOIBI, COOTHOCUTH 0003HAaYEHHsI, KOTOPhIE UMEIOTCS B TAOJIHIIE
«llepuognueckas cucrema xumuueckux diaemeHToB [[. WM. MenaeneeBa» ¢ YUCIOBBIMU



XapaKTEePUCTHKAMH CTPOCHHsI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsn sjapa, oOriee
YHCIIO 3JIEKTPOHOB M PaCHpe/IesIeHNE UX 0 3JIEKTPOHHBIM CIIO0SIM);
® KJIACCU(PUIMPOBATE XHUMHUYECKHUE DJIEMEHTHl, HEOPraHMYECKHE BEUIeCTBA, XHWMHYECKUE
peaxuu (1o YKUCIy U COCTaBY YYacTBYIOUIMX B PEAKI[MHU BEIIECTB, M0 TEILIOBOMY 3P dEKTY);
® XapakTepU30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
NOATBEP)KJAsl  ONHMCAaHME IMpUMEpaMH  MOJIEKYJSPHBIX  YPAaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUi;
® [IPOrHO3MpOBAaTh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT MX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLICHUM B pa3IMUHbIX YCIOBUSIX;
® BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIFO
XUMHYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHsS, MAcCOBYIO JOJIO BElIIecTBa B PacTBOpE,
IPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;
® [IPUMEHATH OCHOBHBIE OINEpPALUHU MBICIUTEIBHOW JEATEIbHOCTH — AaHaJIU3 M CHUHTE3,
CpaBHEeHHME, 0000IIeHHe, CHUCTEMaTH3allllo, KilacCU(UKAIMIO, BBIIBICHHE PUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3y4EHUsI CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHHUS — HAONIOJIEHUE, U3MEPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peanbHBII U MBICTICHHBIN);
e CIlIeI0BaTh MPaBUIIaM IOJIb30BAHMSI XUMUYECKOUW MOCY10i U 1a00paTopHBIM 000pyI0BaHUEM,
a TaKXke TMpaBWiIaM OOpalleHHs C BelIeCTBAMH B COOTBETCTBHM C MHCTPYKIMSIMH IO
BBITTOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB TI0 MOJYYSHHIO M COOMPAHMIO Ta3000pa3HbIX
BElIECTB (BOJOpPOJA M KHUCIOPOJAA), MPUTOTOBICHUIO PACTBOPOB C OIpeneiIEHHOW MacCOBOMU
J10JIell pacTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATh M MPOBOJAUTH XMMHUYECKHUE SKCIIEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB MIEJOYEH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB (JIAKMYC,
dbenondTanenH, METUIOPAHXK U APYTHE).

K xoHuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy OOYUaAIOIIUXCSl YMEHUI:
® DACKpbIBaThb CMBICII OCHOBHBIX XHMMMUYECKHX IIOHATHI: XUMHUYECKHH JJIEMEHT, arToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPULIATETILHOCTh, CTENEHb OKHUCIIEHUSA, XUMHUYECKash pEaKIMs, XUMHYEcKas CBS3b,
TEIUIOBON PPEKT peakiu, MOJb, MOJSIPHBIM 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJINTUYECKAs] AMCCOLUAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHUMbIE pPEAKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkiuy, OKHUCIHTEIb, BOCCTAHOBUTENb, OKHUCIECHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBaJIECHTHAas, MOHHAs, METANINUeCcKas), KpUCTaIIIMUecKas
pemérka, KOppO3Usi METaJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIHH, MpeneabHO
nonyctumast koHueHntpauus [1/IK Bemectsa;
® JUUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHH U MPUMEHSTHh 3TU MOHSITHUS
IIPY OIIMCAHMU BELIECTB U UX MPEBPAILECHU;
® JCIOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY ISl COCTaBlieHUS (DOpPMYIN BEIIECTB U ypaBHEHUU
XUMUYECKHUX PEAKINN;
® OMNpEeAeHATh BAJICHTHOCTb U CTENEHb OKUCICHMS XMMHUYECKHX JJIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJacCy COECOUHEHHH 110
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPraHMUEeCKUX
COCIMHEHUSX, 3apsiil MOHA MO0 XUMHUYECKOW (popmyie, xapakrep cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COEIMHEHMM, TUIl KPUCTAIIMYECKOM peIIETKH KOHKPETHOTO BEILIECTBA;
e packpeiBaTh cMbIca Ilepuonnueckoro 3akona JI. M. Menneneesa U JEMOHCTPUPOBATH €0
NOHMMAaHME: OIMCBHIBaTh M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHUX 3JIEMEHTOB: paziinyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)y», maneie u OoiblIMe HEpUOIBI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCS. B TMEPUOAUYECKOM Tabiuile, ¢ YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj sIpa, 00IIee YUCI0 JISKTPOHOB U pacupeesieHHe X
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEIUHEHUH B Ipelenax MajblX NEPUOAOB U IJIaBHBIX HNOAIPYHI C YYETOM CTPOEHHUS HUX
aTOMOB;

® KJIACCU(PHUIMPOBATH XHUMHUYECKHE DJIEMEHTHl, HEOPraHMYECKHE BEUIECTBA, XHUMHYECKUE
peakuuu (1o YKciay M COCTaBy yYacTBYIOIIMX B PEAKLUHU BEILIECTB, IO TEIUIOBOMY 3¢ (eKTy, 1o
M3MEHEHHUIO CTENICHEN OKHUCIEHUSI XUMUYECKUX 3JIEMEHTOB);

® XapakTepHu30BaTh (ONHUCHIBATh) OOIIME U crielU(UIECKHe XUMUYECKHE CBOWCTBA MPOCTBHIX U
CJIO’KHBIX BEILIECTB, MOATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOILUX XUMUYECKUX PEAKIUII;

® COCTaBIATh YPAaBHEHUS 3JIEKTPOJUTHUYECKONW JAMCCOLMALMM KHCIOT, LIeJoYel U CcoJjei,
IOJHBIE M COKpalIEHHblE YpaBHEHHUS peakuuil HOHHOro OOMEHa, ypaBHEHMs pEaKIMid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJIYy BELIECTBAMHM PA3JIMYHBIX
KJIaCCOB;

® DpACKpbIBaThb  CYIIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHUM  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLui;

® [IPOTHO3MPOBATH CBOMCTBA BEINECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTH
IPOTEKaHUS XUMUYECKUX NIPEBPAIIECHUI B pa3INYHbIX YCIOBUSAX;

® BBHIUUCISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BELIECTB, MaCCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa N0 (opMyse COEIUHEHHs, MACCOBYIO JOJIO BEILIECTBa B PacTBOpPE,
HIPOBOJUTH PAcUEThI 10 YPABHEHUIO XUMUUECKON peaklnu;

e co0nroAaTh MpaBWiia MOJb30BAaHUS XUMUYECKOW MOCYAON U JJaOOPaTOpHBIM 000pYyI0BaHUEM,
a TaKKe MpaBuiia OOpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C HHCTPYKIMSAMU IO BBITOIHEHUIO
7a00paTOPHBIX XUMHYECKHX OINBITOB MO IMOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIIOro rasa);

® NPOBOAMTH pEAKLMH, IOATBEPKAAOINE KAaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIUKat-,
cyibdar-, THAPOKCUI-UOHBI, KAaTHOHBI aMMOHHS M MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

® NPUMEHATH OCHOBHBIE OIEPALlUU MBICIUTEIBHON JEATEIBHOCTH — aHAJIW3 M CHUHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AIIIO0, BBIIBICHUE NPUUNHHO-CIIEACTBEHHBIX CBS3€H — IS
M3YYEHHUS CBOICTB BEIIECTB M XMMUYECKUX PEAKIINI, €CTECTBEHHO-HAyYHbIE€ METO/Ibl TO3HAHUS
— Ha0JII0/IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peaabHbIN 1 MBICIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
K

Ne HaumenoBaHue pa3jiesioB U OHIECTBO qa;m 0 JaekTpoHHbIe (HU(pPOBbHIE)

n/n TeM NPOrpaMmbl Bcero p;gloTTI::ﬂbHHe p;) 62:)1:;1%01«1/1e o0pa3oBaTe/ibHbIE PECYPCHI

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK

' NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK

' 00 oxcHmax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 1 bubnnorexka [JOK

' U COMAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK

' OCHOBAHHIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK

' HEOPraHMYECKUX COCTUHCHUI https://m.edsoo0.ru/7f41837¢c

Hroro 1o pasuery 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa. CTpoeHue aToma

3.1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c



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

Xumudeckas CBS3b.

3.2 OKHUCIUTEILHO- 8 Bubmuorexa LIOK
BOCCTAHOBHTEbHBIE PEAKIHII https://m.edsoo0.ru/7f41837¢
buommoreka [{OK
Hroro no pasaeny 15 https://m.edscL)E).ru/7f418370
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKI/Ie 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
2 | e e : Busmorea 10K
' PYHTBL 2P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
bu6nunorexa LIOK
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 hitps://m.eds00.ru/7f41a636
COCIIMHEHUS
24 onewenton WALy, Sracponn : ) 2 Bubmorera LIOK
' o PYIHHEL poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no paszneny 25
Pa3nen 3. MeTasiibl 1 UX COeIMHEHHUS
3.1 OO0mrme cBoOWCTBa METAIIOB 4 bubmorexa [IOK

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI

bubnmoreka [IOK

16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznea 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 Bubmaorexa IIOK
' m p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1. ITopran pyngamenTanpHOrO XUMH4eckoro oopasoanus ChemNet. Xumudeckast
uHopmanronnas cetb: Hayka, oOpazoBanue, Texnosoruu http://www.chemnet.ru
2.I'azeta «Xumus» U calT i yautens «5 uny Ha ypok xumumy» http://him.1september.ru
Enunas xomtekuus LIOP: Ipenmernas xomiekius «Xumus» http://school-
collection.edu.ru/collection/chemistry
3.EcrecTBeHHO-Hay4HbI€ SKCIIepUMEHTHI: Xxumust. Komtekius Poccuiickoro
obreoOpa3zoBarenbHOro mopraina http://experiment.edu.ru
4.Bcepoccwuiickast OIMMITHA/Ia MIKOJILHUKOB 1o xumuw http://chem.rusolymp.ru
5.0pranuueckasi XUMHUsL: JJICKTPOHHBIN YU€OHUK JIJIsl CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru
6.OCHOBBI XMMUU: JIEKTPOHHBIN yueOHuk http://www.hemi.nsu.ru
7.OTKpBITHII KOTEmK: Xumus http://www.chemistry.ru
8.JlucraHIIMOHHAS OJIUMITHA/IA 110 XMMHUH: TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTeIIbHbIN
mpoekt http://www.edu.yar.ru/russian/projects/predmets/chemistry
9. JlucTaHIIMOHHBIE BPUCTHYCCKUE OJIMMITHAIBI 10 XUMHUH
http://www.eidos.ru/olymp/chemistry
10.3anumarensHast xumus http://home.uic.tula.ru/~zanchem
11.Knaccuduranms xumudeckux peakiuii http://classchem.narod.ru
12.KouTpen — Xumus yis Bcex: yueOHo-uHpopMmannonHnsii caiit http://kontren.narod.ru
13.Matepuaibl kadeapbl Gpusrueckoii U KoutonHONH Xxumun FOxxHOTO (henepanbHOrO
yuuBepcurteta http://www.physchem.chimfak.rsu.ru
14.Metonuka o0y4eHus xumuu: cait kadeapsl xumun HI'TIY http://mctnspu.narod.ru
15.Hanomerp: HaHOTEXHOJIOTHYECKOe coobriecTBo http://www.nanometer.ru
16.OHnaliH-CIpaBOYHUK XUMHYECKUX 2JIEMEHTOB
WebElements http://webelements.narod.ru
17 ITonynspHas OnbIroTeKa XMMHYECKUX 31eMeHToB http://n-t.ru/ri/ps
18.CaiitT Alhimikov.net: yueOHbIE U CTIpaBOYHbIE MaTEpPHAIIBI 110
xumun http://www.alhimikov.net
19.Caiir Chemworld.Narod.Ru -Mup xumun http://chemworld.narod.ru
20.Caiit «BuptyasnbHas xummudeckast mkona» http://maratakm.narod.ru
21.Caiit «Mup xumuny» http://chemistry.narod.ru
22 . XuMuK.py: caiit o xumun http://www.xumuk.ru
23.Xumuueckas ctpanuuka SpocnaBckoro [lenTpa TenekoMMyHUKaIui u
MH(OPMAIIMOHHBIX CUCTEM B oOpa3zoBanuu http://www.edu.yar.ru/russian/cources/chem
24 Xumunueckwnii mopraa ChemPort.Ru http://www.chemport.ru
25.Xumnueckuii cepep HimHelp.ru: yuebnble u cnpaBouHble
marepuaisl http://www.himhelp.ru
26.Xumusi: Marepuais! «Bukuneann» — cBOOOIHON
sHimkioneauu http://ru.wikipedia.org/wiki/Xumus
27.Xumus A5 BceX: WDTIOCTPUPOBAHHBIE MaTepHUaIb 110 00IIel, OpraHUIeCcKOn 1
Heopranuueckoi xumun http://school-sector.relarn.ru/nsm
28.Xumus u xku3Hb — X XI BeK: Hay4HO-TIOMYJISIPHBIN skypHAaT http://www.hij.ru
29. Xumo3a: cooOuiecTBo yuuteseid XuMuM Ha optaiie «CeTb TBOPUECKHUX
yauteneii» http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
30.1IxoIbHAKAM O XUMHH: CAUT XUMHUUYECKOTO (paKyIbTeTa
AntT'V http://www.chem.asu.ru/abitur
31.DnexTponHast oubaroTeKka Mo xumun U Texauke http://rushim.ru/books/books.htm
32.0nexTpoHHast 6MOIMOTEKa YUeOHBIX MaTEpPHAJIOB M0 XMMUHU Ha MopTase
Chemnet http://www.chem.msu.su/rus/elibrary
33.Dunuknoneaus «[Ipupona Haykn»: Xumust http://elementy.ru/chemistry
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