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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIXx B @I'OC 00O, a Taxke Ha OCHOBE (eaepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo XuMHHM Ja€T MpEACTaBICHUE O LENIX, OOIIeld CcTpaTerud OO0y4eHWs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCSA CPEACTBAMH y4eOHOrO NpPEAMETa, YCTaHABIHUBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MpelyCMaTpUBaeT paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jieliaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPEesieT KOJINYeCTBeHHbIE
U Ka4yeCTBEHHBIC XapPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYI0 IIOCIIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3CH, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeaseT BOSMOXKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TaKKe TPEOOBaHMIA K pe3yabTaTaM 00yYeHHUS XUMHUU
HA YypOBHE I1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JIEATETLHOCTH 00YUYaOIIETOCs TI0 OCBOSHUIO Y4EOHOTO COJIEPIKAHHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B MPUPOJE, O MYTSIX
pemieHust TI00aNBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOMH,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PYHKINOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aronmxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHOH  y4eOHOH  JeSTeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKMU3HH, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAloM B (JOPMHPOBAHUHT
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLNXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YeIOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3oBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeUMBAIOTCS CHIEeUU(UKON comepikaHus
y4eOHOTO TIpeaAMEeTa, KOTOPBIM SBISAETCS NENarorndeckd aJalTHPOBaHHBIM OTpakKEHHEM
0a30B0il HayKM XMMHHU Ha ONpPeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIyUMUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOW XUMUU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHAa Ha OCHOBE CHCTEMHOTO
noaxona k e€ maydeHuro. CoJepkaHHWe CKIIAIBIBACTCS W3 CHCTEMBI MOHITHH O XHUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATHH O XuUMHUYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYPHO OpPTaHHM30BaHBI MO TPUHIUITY ITOCIEAOBATEIFHOTO Pa3BUTHS 3HAHWHA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYCHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa /. . MeneneeBa Kak OCHOBHOT'O 3aKOHA XMMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOH CBSI3H;

— MpE/ICTaBIEHUH 00 NEKTPOIUTHYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IOCIEIOBATENIBHO OT OJHOIO YPOBHS K JpYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnn XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX PEAKL Ui, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWH XMMHUU Ha yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYYEHHUS Ha CUCTeMaTH4ecKoe IpuoOliieHne oOyyaromuxcs K
CaMOCTOATEJIBHOM  ITO3HABATEJIBHOW  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO03HAHUA,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh M OLICHUBATh SIBJICHMS OKPY’KAIOLIEro MHUpa, MCHOJIb3ysl 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HAHUM Ui BBIPAOOTKM 3KOJOTHYECKH I€1eco00pa3HOro MoBeleHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LESIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpensl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AajJbHENUIIero 00yueHus.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBOMCTBA BelIeCTB. ArperatHoe coctossHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAA aTOMHas Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérsl mo hopMyniaM XUMHUYECKUX COSAMHECHUN.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMeIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMI0AeHHEe (PU3HUECKUX (TIJIaBICHHE BOCKA, TasHUE JIba,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPHU3HAKOB MPOTEKAHUS XMMUYECKHX peakiui (pasiokeHwe caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue ruapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (), usydenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKMA TOBAPEHHOW COJHM, HAONIOJICHUE U OIHCaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucimoponaa B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermoBoit >(dexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »snmemeHT M mpocTtoe BemecTBO. HaxokneHue BOIOpoJa B IMPUPOJE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTe! u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorMcTBa BoAbl. Boxa kak pacrBoputens. PactBopbl. HacelmieHHbie u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOTHBIX BOJ.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuasl. Krnaccudukamus OKCHIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKcuI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukaiuss OCHOBaHMI: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

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

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COoJepKaHUsl KUCIOpoJa B BO3AyXe, MOJydeHue, coOupaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3llaMyi OKCHJIOB M ONHMCAaHUE HMX CBOWCTB, IOJy4eHHE, COOMpaHUE, paclo3HAaBaHHE H
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKPaCKH WHIMKATOPOB B PACTBOPAxX KHUCIOT W IIENOYEH, H3yuyeHHue
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxHeiiue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(UKALMUK XUMHUYECKUX »diieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 2JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuognydeckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. Onektponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil cCUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAIITHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHas " HENoJIsIpHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3Yy4eHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCUAA
[IMHKA C PacTBOpPaMH KUCIOT W IIEJI0Yeid, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU M3YYEHHUU XMMHH B 8 Kjlacce OCYIIECTBISETCS
yepe3 HCHOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATHUH,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1e ecTecTBEHHO-Hay4HbIE IOHATUSA: HaydHbIM (akT, rumoresa, TeOpus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsij, BELIECTBO, Telo, 00BEM, arperaTHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOJOB, KajMsl, KaJblLMsl MU HUX COCAMHEHUIH B COOTBETCTBUM C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIAaCCAM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMHYeCKUX peaklUil M0 pa3IuyHbIM IpHU3HAKAM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIIoBOMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTne o cxopoctu Xumuueckoil peaxuuu. ITonsTne 06 0OpaTMMBIX U HEOOpPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEaKIUH, 3JEKTPOHHBIH OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTpOoiIUThl. KaTnoHsl,
QHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YClOBHs HMPOTEKAHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KUCJIOT, OCHOBaHUN U COJiell B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauioB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoIllecca AUCCOLMAIIUN
KHUCJIOT, IIeJo4Ye U cojeil (BO3MOJKHO HCIIOJIb30BaHUE BHJIEO MAaTEpUajoB), IMPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKka, BblIelIeHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (FOPEHHE, pEaKLUU pa3jokKEHUs, COECIUHEHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsT aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrpoeHue M (puU3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M 4YeioBeka. BaxHelue Xmopusl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HKAIMK KUCIOPOJa U Cepbl. XUMUYECKHE CBOICTBa
cepel. CepoBOJOpOA, CTpoeHue, (U3MYeCKHMe M XMMUYecKHe cBoHcTBAa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCIOT M crenuduueckue). XUMHUECKHE pPeaklMH,
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 (KUCIOTHBIE JIOKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUEe Hu
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUaK, ero Gu3n4eckue i XMMUYecKHue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ IMOJy4YeHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBa (oOLIuMe Kak MpPEeACTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). McnonapzoBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBbl U BOAOEMOB). docdop, amroTponHble MOAU(DUKALIUH
docdopa, puznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux GU3NYECKUe U XMMUYECKHE CBOMCTBA, IEMCTBHE HA KUBbIE OpraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJydeHHE U NpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AalleTUJICH, ATAaHOJ, IJMIEPHH, YKCycHas Kuciora). I[IpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HX pOJU B JKM3HM 4YelloBeKa. MarepuaabHOE €IMHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUITMKAThI, UX UCIIOJIb30BaHHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimne



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPTraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHICOMATCPUAIIOB), O3HAKOMIICHHE C 00pa3liaMu XJIOPUAOB (TaJIOrCHHJIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOHW peakiuy Ha Cynb(aT-HOH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3Y4YEHHME CBOICTB aMMHaka, IpPOBEJICHUE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENCH KPUCTALTMYECKUX PEHIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMPAHHE, paclio3HABAaHUE
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
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. PU3MUECKHEe U XUMUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaIIBL: TIOJIOkKEHUE B [lepronueckoi cucteMe XuMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3eMenbHBIE METAUIBI MAarHUMM M KaJblUi: TnosokeHue B Ilepuoanueckoit
cucreme xumMuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHEHUs
KaJbIus (OKCUJ, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyueckne ¥ XMMHYECKUE CBONCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepuoamueckoir cucrteMe xumuuyeckux osnementoB /[l .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HKCIIOJIB30BaHHE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOU (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoOIlecCa TOPECHHs JKeje3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITUHKa, xene3a (1) u xenmesa
(1), mequ (1), HaOnrOIEHHE W ONKMCAHKUE TPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XuMHA M OKpPY:Kaomas cpeia

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

XVMHYECKOE 3arps3HEHUE OKPYXKaroIlel cpelbl (MpeaeabHas 10IMyCcTUMas KOHLEHTpaus
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzarus MeXNpeaMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIONINXCSI CHCTEMHBIMHU TSI OT/IETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalW3,  CHUHTE3,  KiacCHU(UKalusi,  MEePUOJUYHOCTb,  HAOMIOJEHUE,  IKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3aps]l, MNPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBop, pacTBOPUMOCTb, KpPUCTAJUIMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUIIBI U3MEPEHUSI, KOCMHUYECKOe MPOCTPAHCTBO, IJIaHEThI, 3BE3 b, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTBA.

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



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUU B €JUHCTBE Yy4E€OHOM M BOCIIUTATEIBbHOMN 1€ATENbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM INOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PE3yNbTAThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OMNbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HayYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOIo OOILIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpManueil O MepeoBbIX JOCTUXKEHHUSIX U OTKPBITHUIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
yu4eOHOUCCIIEI0BATEIbCKOM, TBOPYECKOM M JAPYrMX BHJAAaX JAEATEIbHOCTH, T'OTOBHOCTU K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHUME M TOCTYNKH CBOMX TOBapHIlEld C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  PEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M COCTABJIAIOIIME OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HayyHOW KapTHHBI MHpa, NpPEACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeoi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAIlPaBJICHHbIE HA IIOJIyY€HHE HOBBIX 3HAHUN MO XHMMHH,
HEoOXoauMBble Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATENIbHOCTH, K OCOBHAHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHsI 00yu€HUs B JaJIbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHHE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojsi, HApKOTHKOB, KYpPEeHHs), HEOOXOIUMOCTH COOJIIOACHUS
npaBwil 0€30MacCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMH BEleCTBaMH B OBITY U peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(deccHii 1 Tpya pa3IudyHOro pojia, yBaXXeHHe K
TpyAy M pe3yibTaTaM TPYJIOBOM [eATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHMH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOpUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIECTBOBaHUS, MOHUMAHUE I[EHHOCTH 30pPOBOro M 0e30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPHU H3YyYEHUH XUMHH, IS pelIeHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XUMUH, IKOJOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMATIBbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHSs, MPUHIUI, THUIOTe3a, (HaKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHUHE MUpa, U YHHUBEpCalbHbIE ydeOHbIe NEeHCTBUS (MO3HABaTeNbHEIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIIICHUS TP OCBOCHUHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUSA U KPUTEPUH Ui KiacCUPUKALUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSITh B MpoIlecce MO3HAHUS MOHATUS (MPEAMETHBIE U MeTanpeaMeETHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XUMHUYECKOM peakiuud — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYA€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa TMO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMsI, COCTABIISATh OTUET O POJeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MH(POPMAITHIO PA3THIHBIX BUIOB
1 HOpM IIPECTABICHUS, TTOYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpATypa



XUMHUYECKOTO COZEp)KaHUsA, CIpPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), KPUTUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOAUMBIX JJIs1 BBIIIOJHEHHsI yU€OHBIX U M03HABATEIbHBIX 3a/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peIlaeMble 3a/ladd HECIOXKHBIMH CXEMaMH, AMarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCKOM
NeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie jauajora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALUI0 PpPe3yJbTaTOB BBINOJHEHUS XHMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OOIMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPIAMHALMS COBMECTHBIX JEHCTBHM, ONpeeIeHue KPUTEPUEB 10 OL[CHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBIOMPAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33/JaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4yaeMbIX OOBEKTaxX —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTAaTOB IO OCBOCHHUIO O00S3aTENBHOTO COJNEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 00sacTh «XUMHS», BUABI JESITENBHOCTH MO TMOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKPBIBATh CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJa, XUMHUYECKUH
3JIEMEHT, TPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMECh (OAHOPOAHAs U HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsh M MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJsI XUMHUYECKOTO 3J€MEHTa B COCJMHEHUH, MOJISPHBIA O00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPUIIATETILHOCTh, CTETIEHh OKUCIICHHSI, XUMHUECKas
peakuus, Ki1acCU(pHUKaAIMsg peaKkLUui: peakMM COEAMHEHUS, PEaKLUUU pa3iokKeHUs, peakiuu
3aMeIeHus], peaknu 0OMeHa, 9K30- U SHIOTEPMUYECKHE PEaKINH, TEIUIOBOH 3 dekT peakimm,
PO aToMa, JIEKTPOHHBINA CJIOM aToMa, aToMHasi OpOUTallb, pajnyc aToMa, XMMHUYecKas CBS3b,
NOJISIpHAsT W HETIOJISIPHAsT KOBAJICHTHAs! CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOP,
MaccoBas J10JIs BellecTBa (POLIEHTHAs KOHIEHTPAIMs) B paCTBOPE;



® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IIOHATUNH U TNPUMEHATH ITH
MOHATUS ITPU ONMCAHHUM BEIECTB U UX MPEBPAICHU;

® ICTIOJIb30BATh XMMUYECKYI0 CHUMBOJHKY [UIi COCTaBJeHHsS (OpMyN BeIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OIIPEIENISTh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHHSX, CTEIEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, IPUHAITIC)KHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJIACCy COeAMHECHHWA 1O QopmyiaMm, BUI XUMHYECKOH CBS3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHWYECKUX COETNHECHUSIX;

e packpbiBaTh cMmbIci llepuommueckoro 3akona J[. M. MenpneneeBa: IeMOHCTPUPOBAThH
NOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B
Ilepuonnueckoii cucreme, 3aKOHOB COXPAHEHHUs MACChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOIaJipo;

®ONUCHIBATh M XapakTepuszoBaTh TabiauuHyro Qopmy Ilepuoanueckoit cucrteMsl
XUMHYECKHUX SJIEMEHTOB: pazlinyarh MOHATHUS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «noOoudHas
noarpynna (b-rpynma)y, manbie u OoibIIME NEPUOIBI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
umerorcs B Tabnuue «llepuonuyeckas cucremMa xummuueckux snementoB . M. MenneneeBay» c
YHUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMMUECKHUX 3JIEMEHTOB (COCTaB M 3apsn
a1pa, o0lIee YUCIIo EKTPOHOB U PACIPeIeICHHE UX 10 JIEKTPOHHBIM CIIOSIM);

e KJlacCU(PUIIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHHMYECKUE BEIIECTBA, XMMUYECKHE
peaxiyu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, MOATBEPXkAasl ONHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpPaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUid;

® [[POTHO3UPOBATh CBONCTBA BEILECTB B 3aBUCUMOCTU OT MX KAaue€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMYHbIX YCIOBUSIX;

® BBIUUCIISATh OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO U MOJIIPHYEO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 1o (popMyrie COeIMHEHUS, MACCOBYIO JIOJO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUH;

® [PUMEHATh OCHOBHBIE OIEpPAIlMM MBICIUTEIBHON AESITEIBHOCTH — aHAlW3 M CUHTES,
CpaBHEHHe, 0000lIeHHe, CHCTeMaTH3alllo, KJIacCU(UKAlMIO, BbISBICHUE NPUYMHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUsl CBOMCTB BEUIECTB M XMMHUECKUX PEAKIIMH, €CTeCTBEHHO-
Hay4yHble METO/bl TO3HAHUS — HAOJIOJCHUE, U3MEpEeHHe, MOJAEIUPOBAHHE, HKCHEPUMEHT
(peanbHBIN U MBICTICHHBIN ),

eCJIe[IOBaTh NpaBWIaM [OJb30BaHMA XMMHMYECKOM TOCYyqod U  J1abopaTOpHBIM
o0opyIoBaHMEM, a TakKe INpaBWiIaM oOOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSMU IO BBIIOJIHEHUIO Ja0OpaTOPHBIX XUMHUYECKHUX OIBITOB M0 TOJYYEHUID U
coOMpaHUI0 ra3000pa3HbIX BEUIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBIEHHUIO PACTBOPOB C
onpeAes€HHOM MacCOBOM J0JIEll pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBaTH W MPOBOJUTH
XUMHYECKHE SKCIEPUMEHTHI 10 pPAcCHO3HABAHUIO PAcTBOPOB IEJIOYEH M KHUCIOT C IOMOIIBIO
MHAMKATOPOB (1akMyc, peHondTaiert, METUIOPAHK U IPYTHE).

K xoHuy obydenus B 9 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

® DacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUH: XHMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IIPOCTOE€ BEUIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHCIEHUS, XMMHUYECKas peakiusi, XUMUYecKass CBS3b,
TETUIOBON PQPEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKiuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJEHHE, aJlJIOTPOIHUS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBaJIECHTHAas, MOHHAs, METaNINUecKas), KpUCTaIIIMUecKas



pemeTka, KOppO3Ws METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM PEaKLUHH, IPEHCIIbHO
nonyctumas konueHTpanus [1JIK Bemectna;

® UIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX IIOHATUM M IPUMEHSTh OTHU
IIOHSTHS IIPH OIIMCAHUM BEILECTB U UX IPEBPAILCHUN;

® ICTIOJIB30BAaTh XMMUYECKYI0 CHUMBOJHKY [UIi COCTaBJeHHs (OpMyN BeIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPEIIENIATh BAJICHTHOCTb U CTEIICHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUX
Pa3IMYHOTO COCTaBa, NPUHAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KJIAacCy COCOUHEHHH 110
dbopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTaHUIECKUX
COEIMHEHUSX, 3apsil MOHA [0 XUMHUYECKOW (opmyiie, Xapakrep cpeibl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

e packpbIBath cMbic [lepuoguueckoro 3axona /I. 1. Menzaeneesa u JeMOHCTPUPOBATh €T0
IIOHMMaHME: OIUCBIBaTh U XapaKTepu3oBaTh TabunuHyro (opmy I[lepuoanueckoil cucrembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHas
noarpynna (b-rpynmna)», manele u Oojbline NEpUOIbl, COOTHOCUTH 0003HAUYEHUs, KOTOpBIE
UMEIOTCS B MEPUOJMYECKON Tabiule, ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi A1pa, oOlee YUCiIo 3JIEKTPOHOB M pacIpeesieHue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0II1E 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMM B IIPEJENax MalbIX MEPUOJIOB U INIABHBIX MOATPYII C YY4ETOM CTPOCHHUS HUX
aTOMOB;

e KjlacCU(hULIMPOBaTh XUMHUYECKUE 3JEMEHTHl, HEOpPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (1o YKCIy M COCTaBy y4acTBYIOIIMX B PEAKLUU BEILIECTB, IO TEIUIOBOMY 3¢ (eKTy, 1Mo
U3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

e XxapakTepu3oBaTh (ONUCHIBATh) OOIIME U crneun(puyeckue XUMHUYECKHUEe CBOMCTBa
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAAS ONUCAHUE TPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;

® COCTABJIATh YPABHEHMsSI DJIEKTPOJIUTUUYECKON AMCCOLMALMM KUCIIOT, ILEJI0YEH M COJel,
IOJHBIE M COKpAalIEHHbIE YPaBHEHUS peakuuil HOHHOro OOMeHa, ypaBHEHMs peakIHid,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETHYECKOW CBSA3M MEKIY BEIIECTBAMM pPa3IMYHBIX
KJIACCOB;

® DaCKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCca 3THX Peakluii;

® [IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTHM OT HMX CTPOEHUS, BO3MOKHOCTHU
MIPOTEKAHUsI XUMUYECKHUX IIPEBPAILECHUNA B PA3JINYHBIX YCIOBHSIX;

® BBIUUCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEILECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 10 (popMylie COeMHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHYECKOU pEaKIVH;

ecoOm0laTh  MpaBMJa TOJB30BAHUSA XUMHUYECKOW TMOCYAOM U J1aGOpaTOpPHBIM
000pyI0BaHUEM, a TAaKXKe MpaBuiia OOpalleHHsI C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUSAMHU
[0 BBINOJIHEHUIO Ja0OpaTOPHBIX XHMMMUYECKHX OIBITOB IO TMOJYYEHHIO U COOMpaHUIO
ra3o00pa3HbIX BELIECTB (aAMMHUaKa M YIIIEKHCIIOro Ta3a);

® IPOBOANTH PEAKLHH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB PAa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiankar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥ MOHBI M3YYEHHBIX  METaJJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;

® [IDUMEHATh OCHOBHBIC OICPALMHU MBICIMTEILHON NEATEIIBHOCTH — aHaJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINIO, BBISIBJICHNE MPUYNHHO-CIICACTBEHHBIX CBS3€H — IS
W3Y4YEHUs] CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIUN, ECTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS
— Ha0JII0/IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peaabHbIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u K 0 JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl Bcero OHTPO.ILHEBIE PaKTHiecKkue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
XuMusg — BakHas 00/1acTh

11 €CTECTBO3HAHMS U 5 2 bubnnoreka IIOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJIOBEKa

19 BelectBa 1 XuMHueCcKe 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiume npeacrtaBuTe/ M HEOPraHMYECKUX BelllECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oxcuagax https://m.edso0.ru/7f41837c
99 Bonopon. Ilonsarue o kucmorax 5 1 bubmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuorexa [IOK

HCOPTaHUYCCKUX CO€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
Ilepronnueckas cucrema
XUMHYECKHX 3j1eMeHToB J[. 1.
MengeneeBa. CTpoeHue aroma

3.1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c
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Xumudeckas CB3b.

bu6nuoreka [IOK

3.2 OKHCIHTENBHO- 8 https://m.edso0.ru/7f41837¢

BOCCTAHOBHUTCIILHBIC peaKHI/II/I

bu6nmoreka [IOK

Wroro o pazeiny 15 https://m.eds00.ru/7f41837¢
P 3 bu6nuoreka [IOK

€3CPBHOC BpEM:1 https://m.edsoo.ru/7f41837c
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe PeaKIUA
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Htoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2 | e e ; B 10K
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
bubnunorexa LIOK
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COEIMHEHUS
e | e o ; : , B oK
' . PYIIEL post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
3.1 OO01Me CBOMCTBA METAJIIOB 4 bubmmorexa LJOK

https://m.edsoo.ru/7f41a636
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bubnmoreka [IOK

3.2 Baxneiime MetTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€IIOBEKA 3 Bubmorexa HOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmzorexa HOK

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

8 KIIACC
KoanuecTBo 4acoB
Kont JJIeKTPOHHBIE
Ne poJib uudgposbie
n/n Tema ypoka Bcero HbIe Hpgucnmeclme oOpa3oBaTe/ibHbIE
padort Pa0dOTRI pecypchl
bl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU YeslOBeKa. Tena u 1 bubnuotexa [JOK
BEILIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0d227e
3 Uuctele BemecTBa U cMecu. CrocoOsl pa3esieHus 1 bubnuorexa [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl B
4 naboparopuu U IpUEMBI 0OpareHus ¢ 1a00paToOpHBIM 1 BH6J_IHOTeKa LOK
0Oy IOBaHHEM https://m.edsoo.ru/ff0d23dc
5 [IpaxTuueckas padbora Ne 2 «Paznenenue cmeceil (Ha 1 bubnuoreka [IOK
MpUMepe OYUCTKU TTOBAPEHHOU COIIN )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI M MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUYECKUX 1 bubnmoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 BH6J_MOTeKa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 BH6J_IHOTeKa HOK
https://m.edsoo0.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBAa BEIIECTB. XUMHUYECKast 1 bubmuotexa [JOK
dhopmyna. BaaeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas aToMHast Mmacca. OTHOCHUTEbHAS 1 bubnmoreka [JOK
MOJIEKYJISIpHAs: Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
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bu6mmoreka [IOK

12 MaccoBas 10151 XUMHUUYECKOTO 3JIEMEHTA B COSAMHEHU U https://m.edsoo.ru/f0d350¢
bu6mmoreka [IOK
13 KomnuectBo BemectBa. Mousib. Mousipaast Macca https://m.edsoo.ru/f0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. XUMHUUYECKas bubmuorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciaoBUS MPOTEKAHUSI XUMHUUECKHUX PEaKIIHii bubmorexa LIOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChI BEIIECTB. XUMUYECKUE bubnnoreka [JOK
YPaBHEHUs https.//m.edsoo.ru/ff0d3b88
17 Brruncnenus konudyecTBa, Macchl BELIECTBA 10 bubnnoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUecKUX peakiuii (CoOequHEeHMs, bubnuotexa [JOK
pasNioKeHUs, 3aMeIeHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yU€HBIN-IHITUKIIOTIC/THUCT. bubnnoreka [JOK
O06o011eHne U cucTeMaTu3aIus 3HaHUH https://m.edsoo.ru/ff0d40c4
20 KonrtponsHas padota Nel o teme «BermecTtBa u bubnnoreka [JOK
XUMHYECKHE PEAKIIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. CocraB Bo3ayxa. Kucinoponx — bubnmnoreka [JOK
3JIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 Pu3nyecKre 1 XMMUYECKUE CBOMCTBA KUCIOPOJa bubnuoteka [JOK
(peaxiuu oxucieHusi, roperue). [lousatue 06 okcumax https://m.edsoo.ru/ff0d4614
23 Crioco0pI ToTy4eHus1 KUCIIOpoia B 1abopaTopuu u bubmuotexa [JOK
MPOMBIIUIEHHOCTH. [IpuMeHenue kuciaopoaa https://m.edsoo.ru/ff0d497a
2 | Dol el pom, e Busorsa 101
P yp ’ https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yrob u MeTaH). 3arps3HEHUE BO3TyXa, bubnmoreka [JOK
25 :
CIOCOOBI €ro MpeI0TBpaIIeHUs https://m.edsoo.ru/ff0d4c4a
[TpakTuyeckas padora Ne 3 mo teme «Ilonyuenue u bubnuoreka [IOK
26 z :
coOupaHue KUCIOPO/Ia, U3YICHHE €T0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bomopon — anemenT u npoctoe BemectBo. Haxoxnenue bu6mmorexa [JOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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B IIPUPOIC https://m.edsoo.ru/ff0d4dd0
28 duznueckre 1 XMMHYECKHE CBOMCTBA BOJIOPOIA. bubnmoreka [JOK
[IpumeHeHue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KUCIOTAX U COJIAX buGmnorexa LIOK
https://m.edso0.ru/ff0d50d2
30 CriocoOsI moJTydeHust BOJAOPOa B Taboparopun bubmorexa LIOK
https://m.edsoo.ru/ff0d4ddo
31 [IpaxTuueckas padora Ne 4 o teme «llonyuenue u bubnuoreka [IOK
coOupaHue BOAOPOJa, U3YUEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N " bubmuorexa [JOK
32 Mousipablii 00BEM ra3oB. 3akoH ABOrajpo https://m.edsoo.ru/ff0d542e
Brruucienus 00bEMa, KOJIUYECTBA BEIICCTBA T'a3a 10 €ro bubmuorexa [JOK
33 . _
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00bEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO PEAKINH Ha bubnuotexa [JOK
OCHOBE 3aKOHA O0OBEMHBIX OTHOLIEHHUH ra3oB https://m.edsoo.ru/ff0d5708
35 du3nyeckue U XUMHUYECKHE CBOMCTBA BOJIbI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bu6nmoreka [IOK
36 CocraB ocHoBanwii. [ToHsiTHe 00 MHIMKATOpPAX https://m.edsoo.ru/ff0d59e2
B .H
37 memacumermme pacraop. Macconas A0 BECTEd & Bu6miorera LIOK
' https://m.edsoo.ru/ff0d5b40
pacTBope
[Ipa eckas pabora Ne 5 o teme «IIpurorosnenue
38 p;::TI;ToPpI:(I)B z (fnll)ae;[e;rléHHoﬁr;vlazclc\)dB(;;I Jf(fJIIreﬁT o bubmiorexa LIOK
N https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 no teme «Kucnopoa. Bonopoa. bubmuorexa [IOK
Bonay https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCU(UKAIUsI, HOMEHKIIATypa Bubmiorexa HOK
) ’ ’ https://m.edsoo.ru/ff0d664e
a1 [Tonyuyenue u XMMU4YECKHE CBOMCTBA KUCIOTHBIX, bubnmoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, KIaccU(pHUKAIHsl, HOMEHKIAaTypa bubnuoreka [IOK
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https://m.edsoo.ru/ff0d67ca

43 [TonydyeHne 1 XuMHYECKHE CBOMCTBA OCHOBAHUM buGmnorexa LIOK
v https://m.edso0.ru/ff0d67ca
44 Kucnotsl: coctaB, kimaccuukanus, HOMEHKIATypa bubmorexa LIOK
) ’ T, yp https://m.edsoo.ru/ffOdfee2
45 [Tonyuyenue u XMMUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
ya https://m.edsoo.ru/ffOdfee2
16 Comnu (cpenHue): HOMEHKIATypa, CIOCOObI MOJTyYeHUs, bubnnorexka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padota Ne 6. Pemenue
47 SKI::HG I/IMeHTaJ'IF;HLIX 3a1a4 1o TeMe «OCHOBHBIE KJIACChI bubmorexa LIOK
P At T https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHECHHIN
['eneTnueckas cBsI3b MEKy KJIaCCAMU HEOPTaHUYECKUX bubnnoreka [JOK
48 . :
COCTUHEHUN https://m.edsoo.ru/00ad9a50
49 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChI bubnuotexa [JOK
HEOPraHUYECKUX COeAUHECHUI" https://m.edsoo.ru/00ad9ela
50 [lepBble NONMBITKY KJIACCU(PUKALIUU XUMUYECKUX bubnnoreka [JOK
91eMeHTOB. [IoHATHE O rpynnax CXOAHBIX JJIEMEHTOB https://m.edsoo.ru/00ad9ffa
51 [Tepuonnueckuii 3akon u [lepuonnueckas cucrema bu6mmoreka [JOK
XUMHYECKUX 3neMeHTOB [I. 1. MeHaeneena. https://m.edsoo.ru/00ada52c
52 [Tepuospl, TpymIIEL, IO TTBI Eubmorexa IIOK
PHOZIBL, TPYIIHIEL, TIOATPYT https://m.edsoo.ru/00ada52c
bu6mmorexa [IOK
53 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl https://m.edsoo.ru/00ada342
54 CtpoeHue 3JIeKTPOHHBIX 000JI0UY€K aTOMOB AJIEMEHTOB bubmuotexa [JOK
[Tepuonnueckont cucremsl /. 1. Menneneena https://m.edsoo.ru/00ada6bc
XapakTeprucTiKa XUMHUECKOTO PJIEMEHTA TI0 €T0
55 HOJII)oxcermo B I[lepuomnueckoit cucreme [. U Bubmiorexa HOK
p o https://m.edsoo.ru/00ada824
Menneneena
3Hauenue [leproguueckoro 3akoHa Uil pa3BUTHSI HAYKH
pHOA P D? YK bubnmoreka [JOK
56 u npaktuku. [. . MenneneeB — y4éHblii, enaror u

IrpaKJIaHUH

https://m.edsoo.ru/00ada96e
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57 DIEeKTPOOTPULIATEILHOCTh ATOMOB XUMHUYECKHUX bubnmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
58 HNonnas xumudeckas CBs3b buGmuorexa LIOK
https://m.edsoo.ru/00adac34
59 KoBasientHas nossipHasi XUMHUYECKasi CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
60 KoBanentnas HemnossipHasi XuMudeckasi CBsI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 Creneuy okucieHus https://m.edsoo.ru/00adae28
62 PesepBHblil ypok. O60011I€HNE U CHCTeMAaTU3alHs 3HAHUMA bubnuorexa [JOK
/ Beepoccuiickast mpoBepodHast paboTa https://m.edsoo.ru/00adb33c
63 O060011IeHrEe U CUCTEMAaTH3allisl 3HAHUH 110 TeMe bubmuorexa [JOK
«CtpoeHue aroma. XMMUYECKAsI CBS3bY https://m.edsoo.ru/00ad9ch2
K 0 o4 .
8 Xvavokan consun / Bocpocouticnas nposepounan BuGmiorera LIOK
p POBEp https://m.edso00.ru/00adb486
pabota
65 OKHCINTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH bubmorexa LIOK
https://m.edso00.ru/00adb076
66 OxucauTEN ¥ BOCCTAHOBUTEITU bubmorexa LOK
https://m.eds00.ru/00adb076
O06o011eHre 1 cucTeMaTH3alys 3HaHui 1o TeMe bubnnoreka [JOK
67 n n .
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH " https://m.edsoo.ru/00ad9ch2
68 O06001enre u cucTeMaTr3aIs 3HaHUH 10 KypCy bubnmnoreka [JOK

HeOpFaHHqCCKOﬁ XAMUHU 8 Kiacc

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME
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9 KJIACC

KoauuecTBO 4acoB

e B n JJIeKTPOHHbIE
L Tema ypoka ce Kontpoann PARTHE  yupporbre
r bie padoThI eczne o0pa3oBaTe/ibHbIE
0 PaboTel pecypcsl
1 Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XMUMUYECKUX 1 bubnuoreka [IOK
anemenToB JI. 1. MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubnuoreka [IOK
IIEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 bubmorexa LIOK
H yp p B https://m.edsoo.ru/00adb7e2
4 Bunbl xuMudecko CBSA3HM U TUITBI KPUCTAITMYECKUX PEIIETOK 1 bubmnorexa LIOK
P p https://m.edsoo.ru/00adbac6
5 Kontponbnas padora Nel no reme «IloBTOopenue u yrinyonenue 1 1
3HaHUU OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX peakIHii Mo pa3TUYHbIM MPU3HAKAM 1 bubmorexa LIOK
p p p https://m.edsoo.ru/00adbch0
7 [TonsTHE O CKOPOCTH XUMUYECKOM peakiuu. [IoHsITHE O TOMOTEeHHBIX 1 bubnmnoreka [JOK
U TE€TEPOrCHHBIX PEAKLUAX https://m.edsoo.ru/00adbe9a
[TonsiTre 0 xumMuueckoM paBHOBecHH. DaKTOPBHI, BIUSIOLUIUE HA
8 CKOPOCTh XUMHUUYECKOU PEAKIIUU U TTOJIOKEHNE XUMHUIECKOTO 1 bubmorexa LIOK
https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmorexa LIOK
peartt https://m.edsoo.ru/00adcade
PesepBHblil ypok. O600111€HHE U CHCTEMAaTH3alIHs bubmuorexa [IOK
10 . 1 :
3HaHUI.OKHUCIUTETN U BOCCTAHOBUTEIIH. https://m.edsoo.ru/00ae0dOa
Teopust anexkTpoauTHueckoit nucconuanuu. CUiabHbIE U clabble bubnmoreka [JOK
11 1 _
BIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
12 AnroHbl ¥ KaTHOHBL. MOHHBIE ypaBHEHUS PeaKIui 1 Eubmrorexa LIOK
) yp PCAKIH. https://m.edsoo.ru/00adb33c
13 HNonHble ypaBHEHUS peakiuit 1 buGmiorexa LIOK
yp peak https://m.edso00.ru/00add448
XWMHYECKUE CBOMCTBA KMCIIOT 1 OCHOBAHHI B CBETE MPEICTABIICHUN bubmuoreka [JOK
14 . 1 :
00 PIIEKTPOIUTUIECCKON AUCCOIUAIIH https://m.edsoo.ru/00add5d8
15 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 1 bubnnoreka [JOK

AIIEKTPOJUTUYECKON JUCCOIHAITIT

https://m.edsoo.ru/00add8b2
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bu6mmoreka [IOK

16 Honsrue o ruapomuse coneid https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
17 O0600611eHre U cucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00addd12
bubmuorexa [JOK
18 [Tpaktuyeckas padora Ne 1. «Pemienne skcriepuMEHTATBHBIX 3a/1a9» https://m.eds00.ru/00addbfa
19 KonTponbnas padota No2 o teme «1eKTpOIUTUYECKAs bubnmoreka [JOK
aucconranusa. XUMUYECKUE PEAKIIMU B PACTBOPAX)» https://m.edsoo.ru/00addecO
20 OO01mas xapakTepuCcTHKa raJIOTeHOB. XMMHYECKHE CBOMCTBA HA bubnmoreka [JOK
MpUMeEpe XJI0pa https://m.edsoo.ru/00addfe2
21 XnopoBoaopoa. CoJisiHast KUCIOTa, XUMUYECKHUE CBOMCTBA, bubnnoreka [JOK
MOJIyYeHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
22 [Ipaktuueckas pad6ora Ne 2 o teme «llomyueHue conastHONM KUCTIOTHI, bubnuorexa [JOK
H3y4YCHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
Brruncnenus no ypaBHEHHUAM XUMHUYECKUX PEAKLIUM, €CIIU OJIUH U3 bubnuorexa [IOK
23 :
pearcHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
bubmuorexa [JOK
24 OO6mast xapakrepucTrka 31eMeHToB VIA-rpymisr https://m.edsoo.ru/00ade64a
o5 AnnotponHsle Moupukanuu cepbl. HaxoxaeHue cepsl u eé bubnuoreka [IOK
COEAMHEHMH B Ipupoie. XUMHUUYECKUE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a
26 CepoBoniopo, cTpoeHne, GU3NIECKrue 1 XHMUIECKHE CBOWCTBA bubmiorexa LIOK
POBOIOPOJL, CTP ’ https://m.eds00.ru/00ade802
97 Oxcunpl cepbl. CepHas KUCIIOTa, GU3UYECKUE U XUMHUECKUE bu6mmoreka [JOK
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKHUE PEAKIUH, JIEKALIUE B OCHOBE MPOMBIILIEHHOT'O
28 croco0a MoTydeH s CEPHOM KHCIOThL. XUMHUYECKOE 3arpsi3HEeHHE bubmiorexa LIOK
yi p ) p https://m.edsoo.ru/00adec8a
OKpY’Kalolllel Cpeibl COEAMHEHUSIMU CEPBI
29 Brruucienne MaccoBo# 101M BBIXO/A MPOAYKTA PEAKITHI bubmorexa LIOK
a la TIPOIYKTa peakl https://m.edsoo.ru/00adec8a
30 OO6mrast xapakTepucTrka 31eMeHTOB V A-Tpynibl. A30T, bubnmoreka [JOK
pacnpocTpaHeHue B MpUpoe, Gu3ndeckre U XUMHIECKHUe CBOMCTBA https://m.edsoo.ru/00adeea6
AmMmMuak, ero pu3nUecKue U XUMUYECKUE CBOWMCTBA, TIOTyYeHUE U bubmuotexa [JOK
31 _
MPUMEHEHUE https://m.edso00.ru/00adf004
30 [IpakTuueckas padora Ne 3 no teme «llonyyenne ammuaka, bubnmoreka [JOK
U3y4YEHUE €ro CBOMCTB) https://m.eds00.ru/00adf180
33 A3OTHast KUCJI0Ta, € PU3nUecKue U XMMUYEeCKUe CBOMCTBA bubmorexa LIOK
’ https://m.eds00.ru/00adf306
34 Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHHS B KAUECTBE bubmuoreka [JOK
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MUHEpATbHBIX yI0OpeHU. XMMUYECKOE 3arpsi3HEHNE OKPYKAIOIICH
CpEeIbl COEIMHEHUSIMU a30Ta

https://m.edso0.ru/00adf518

35 Docdhop. Oxcun dpocdopa (V) u pochopras kucnora, pusndeckue u bubnunoreka [HOK
XMMHYECKHUE CBOMCTBA, MOJYyYCHUE https://m.edso0o.ru/00adf68a
36 Hcnons3oBanne GocdaToB B KaYeCTBE MUHEPAIBHBIX yIOOPESHUA. bubnmoreka [JOK
3arpsi3HeHue IpupoIHOi cpebl pochaTtamu https://m.edsoo.ru/00adfc20
VYraepon, pacipocTpaHeHHe B pUpoe, GU3NIECKUE U XUMUYECKHE bubmmorexa [IOK
37 . :
CBOICTBa https://m.edsoo.ru/00adfd9c
38 Oxcuapl yriaepoaa, ux pusnueckue 1 XMMU4eCKHe CBOMCTBA. bubnuoreka [IOK
DKoJIornyeckue mpooIeMbl, CBA3aHHbIE ¢ OKCUIOM yriaepoa (1V) https://m.edsoo.ru/00adfebe
39 YronpHas KUCIIOTa U €€ COJH bubmnorexa LIOK
https://m.edso0.ru/00ae006c
40 [IpaxTuueckas padora Ne 4 no teme "lloayueHue yriaekuciaoro rasa. bubnuoreka [IOK
KadectBeHHas peakiyus Ha kapOoHAT-HOH" https://m.edsoo.ru/00ae027e
11 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O bubmmoreka [JOK
COEAMHEHHUSX YIJIepo/a https://m.edsoo.ru/00ae054e
42 Kpemuwii u ero coequHeHus bubmmorexa LIOK
p A https://m.edso00.ru/00ae080a
43 ITpakTryeckas pabora Ne 5. PemieHue skcriepuMeHTaIbHbIX 3aj1a4 110 bubnnoreka [JOK
TeMme «BakHelme HeMeTauIbl U UX COCTUHEHUS https://m.edsoo.ru/00ae0bf2
Kontponbnas padota Ne3 no teme «BakHelime HeMeTauibl U UX bubnmnoreka [JOK
44 _
COCIMHECHUS» https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepucTUKa XUMUYECKIX AJIEMEHTOB — METAaJUIOB.
N bubmuorexa [JOK
45 Mertamnueckas CBsI3b U METAJUIMYECKAs! KPUCTAJUIMYECKAsl pEIIETKA. _
. https://m.edsoo.ru/00ae103e
du3nyeckue CBONCTBA METAIIOB
16 XUMHUYECKHE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKUN P bubmuotexa [JOK
HaNpsHKEHUHA METaJIOB https://m.edso00.ru/00ae1156
O6mme cmoco6s! mosrydeHus: MetamuioB. CruiaBel. Beraucienus mo
47 yYpaBHEHUSM XUMHUYECKUX PEaKIIUii, €CIIA OJINH U3 PEareHTOB bubmorexa [IOK
’ https://m.edsoo.ru/00ae1156
COJICP)KUT TIPUMECH
48 [TonsTHE O KOPPO3UM METAIIIOB buGmorexa LIOK
pp https://m.edso00.ru/00ae1278
bubmuoreka [JOK
49 [Henotmere MeTanbl https://m.edsoo.ru/00ae14b2
50 OxcuIbl ¥ THIPOKCHIBI HATPHS U KaTUs bubmnorexa LIOK
A P A p https://m.edso00.ru/00ae14b2
. . bubmuoreka [JOK
51 [lemouHO3eMeNbHBIC METAIIIBI — KaJIbIHA M MarHui

https://m.edsoo.ru/00ael15e8
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52 BakHeiiime coequHEHUS KaJIbIUs bubmmorexa LIOK
A 1 https://m.edsoo.ru/00ael15e8
53 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTPaHCHHS buGmorexa LIOK
A yerp https://m.eds00.ru/00ae1886
54 [Tpaktuyeckas pabora Ne 6 mo teme "YKECTKOCTh BOJIBI U METOMBI €€ bu6mumorexa [IOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnmoreka [JOK
55 AJIIOMUHHT https://m.edsoo.ru/00aelc64
56 AmdoTepHbIe CBOKWCTBA OKCHIA U THIPOKCHIA buGmnorexa LIOK
P p https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
S7 Keneso https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
58 Oxcupl, ruapokcu sl u conu sxenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
59 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
60 [IpakTuueckas padborta Ne 7. Pemienue skciepuMeHTaNbHBIX 33124 1O bubnuorexa [JOK
Teme «BakHeulme MeTaiibl U UX COCIUHEHUSD) https://m.edsoo.ru/00ae3de8
BrruncneHus mo ypaBHEHUSIM XUMHUYECKUAX PEaKIUi, €CITH OJTUH U3
61 €areHToB JIaH B £6BITKC WM COAEPIKHUT I pI/IMeICII/I BblqncngHHﬂ bubmorexa LIOK
P B A AP P ' https://m.edso0.ru/00ae1750
MacCOBOM JOJTU BBIXOJIa MPOYKTa PEeaKIuu
62 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN
63 KonTponbnas padora Ne4 no teme «BaxHeilne MeTaibl U UX
COCTUHEHUS
64 BemecTBa 1 MaTepuansl B IOBCEAHEBHOMN )KH3HU UEIOBEKA bubmorexa [IOK
B P a https://m.eds00.ru/00ae3f50
65 XHUMUYECKOE 3arpsi3HEHNE OKpYX aroliei cpeasl. Posib Xxumuu B bubmuotexa [JOK
peLIEHUH YKOJIOTHUECKUX MPobiIeM https://m.edso0.ru/00ae4270
66 O06o0061eHre u crucTeMaTu3alus 3HaHui o Teme " BemecTBa u
Marepuabl B )KU3HHU YeI0BeKa"
67 O06o0061meHre u crucTeMaTu3anus 3HaHui o Teme " BemecTBa u
Marepuabl B )KU3HHU YeI0BeKa"
O06001eHre U cucTeMaTU3aIKs 3HaHUH 3a KypC HEOPTaHUIECKOU bubnmoreka [JOK
68 _
XAMUH. https://m.edsoo.ru/00ad9ch2
OBIIEE
KOJIMYECTBO 68 4 7
YACOB 11O
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

11

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHSTHH: aToM,
MOJICKYyJIa, XUMHYECKHI JJIEMEHT, IPOCTOE BEUICCTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi W MOJICKYJISIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTa B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs peaKius,
KIaCCU(UKAUSA  PEAKIMH:  PEaKiMu  COCAWHCHUS,  PEaAKIINH
pa3JIOKEHUs, PEAKIMU 3aMCIICHHS, pPEaKIuu OOMeHa, 0JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOM 3P (HEKT peakiuu, pacTBOp,
MaccoBas JI0Jisl BellecTBa (POIICHTHAS KOHIICHTPAIIKs) B paCTBOpPE

1.2

13

WUJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMYECKUX IOHATUU U
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUM BEILIECTB U UX NIPEBPAICHUI
UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (OpMYIl
BEUIECTB U YPABHEHUI XUMHUYECKUX peaKkLni

14

packpbIBaTh  CMBIC]  3aKOHOB  COXpPaHEHHsS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

1.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpoOBaTh XMMUYECKHE peakuuu (M0 YHUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3PEKTY)
BBIUHCIISATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO W MOJISIPHYIO MAacchl
BEIIECTB

1.8
1.9

1.10

BBIUMCIISATH MAcCCOBYIO JIONIO XMMHUYECKOTO 3JIEMEHTa Mo (opMmyie
COCITUHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOII0ICHUE,
U3MEpEHUe,  MOJICIMPOBAHHWE,  OKCICPUMEHT  (pealibHBIA |
MBICTICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIN HCOPraHNYICCKHUX BCIICCTB»

2.1

2.2

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TOHSATHHA: OKCHJ,
KHCIJIOTA, OCHOBAHHUE, COJb
OTIPEIEeTIATh MPUHAUICKHOCTh BEUIECTB K OMPEACTEHHOMY KIIaccy
COeMHEHuH 1o Gpopmynam

2.3

I(J'IaCCI/I(I)I/II_II/IpOBaTB HCOPTaHNYCCKUC BCIICCTBA

2.4

XapaKTCPU30BaATh (OHI/ICLIBaTB) 06]].[1/16 XMMHYECKHE CBOMCTBA




BCIICCTB Pa3IMYHBIX KJIACCOB, IOATBEPXKAasd OIMCAHUC IpHUMEpaMHU
MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

2.6

2.7

3.1

IMPOrHO3UpPOBATH CBOMCTBa B€IICCTB B 3aBHUCHMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTECKAHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBUJIaM [OJIb30BAHUS XUMHUYECKOM TIOCYAOH H
1ab0paToOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUiIaM OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
71a00PAaTOPHBIX XMUMHUYECKHUX OMNBITOB MO TMOJIYYEHHI0 U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOJAA), MPUTOTOBICHHIO
pacTBOpPOB C OMNpeAeNEéHHOM MaccoBOM Jojeill pacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATH U MPOBOAUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
paclo3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TMOMOIIBIO
MH/IMKATOPOB (JIakMycC, (eHOIPTATCHH, METUIIOPAHK U APYTHE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmommueckas cucrema
xumuueckux syeMeHToB JI. M. Menneneesa. CTpoeHue aTroMmoB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBHbIE PEAKIIUN

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUM: AP0 aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHAas oOpOuTaidb, paguyc aroma,
XMMHMYECKasl CBsI3b, IOJSPHAs M HEMNOJSAPHAs KOBAJICHTHAs CBSA3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBSA3b, HOH, KAaTWUOH, AaHWOH,
CTEIIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

3.4

OIKCHIBATh U XapaKTepH30BaTh TaOIM4Hy0 Gopmy Ilepuomudeckoit
CUCTEMBl XHMHYCCKHUX DJIEMEHTOB: pa3U4aTh IIOHSATHUS «TJIABHAS
noarpynna (Arpymma)» u «mnoOounas mnoarpynma (brpymma)y,
«MaJbie» U «OOJBIINE)» TTePUOIBI

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCECKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHUA B HepI/IOI[I/I‘IeCKOﬁ
CUCTEME

3.5

3.6

COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIle
«Ilepmognyeckass  cucrema  XuUMU4Yeckux  anemeHtoB  J.HM.
MenneneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (coCTaB M 3apsija  sjapa, oOlee dYHCIo
AIIEKTPOHOB U paclpepeNieHHe UX 0 ANEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX

3.7

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

9 KIIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA




ITo Teme: «BemecTBo U XUMUYECKash PEaAKIUs)

11

pPAacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX [OHSATHH: pacTBOp,
AIIEKTPOJIUTHI, HEJJIEKTPOJIMTHI, 3IIEKTPOJUTHYECKAs IUCCOLMAINS,
peakIMu HMOHHOrOo OOMEHa, KaTajlu3aTop, XMMHYECKOe pPaBHOBECHUE,
oOpaTtumble u HeoOpaTUMbIe peakuuy,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuy, OKHCIIUTEIb,
BOCCTAaHOBUTENb, OKHCJIEHUE U BOCCTAaHOBJEHHUE, aAJIOTPOIMS,
aM(pOTEepHOCTb, = XMMHYECKas  CBA3b  (KOBAJEHTHas, MOHHAas,
METaJIJIMYECKast), KPUCTAJUIMUECKas pElETKa, CIUIaBbl, CKOpPOCThb
XUMHUYECKON peakuu

1.2

13

14

WILTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHMX ITOHATHH M
HpI/IMeHHTB 9THU IIOHATHUA HpI/I OIINCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTaBJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconmanuu KHCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YPAaBHCHHS DEaKIuil
WOHHOI0 00OMeHa

PacCKpbeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ
MMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O 0ajaHca 3THUX peaxunﬁ

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XMMUYECKON pEeakuu

Ilo Ttemam: «Hemeraiuibl U uUX coequHeHUsI» U «MeTalipl U HUX
COEIUHEHUS

2.1

2.2

XapaKTePU30BaTh (OMUCHIBATh) OOITUE U ClIENU(PUISCKUE XUMUYECKUE
CBOMCTBa NPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE
MpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX
XAMHUYECKHUX PEaKUi

COCTaBJIATb YPaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIIEHUNA B Pa3TMUHBIX
YCIIOBHSIX

2.4

2.5

3.1

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBIOJTHEHHUIO
1a060paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

MNpoOBOAWUTL PC€aKOWM, MMOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomupa, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, WOHBI HM3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB

[To Teme: «XuMuUs 1 OKpy>Karomas cpeaar

pacKpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnonsatuil: [IJIK
BEILIECTBA; KOPPO3US METAIIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpaIli MBICIUTENBHON JESTENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPUYMHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHUS
CBOWMCTB BEIIECTB M XUMHYCCKHX PEaKIHid, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaONIOJICHHWEe, W3MEpEHUe, MOJIEIHPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaHBHBIe XUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BemiectBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BEILIECTB

Ilousrue o METOJax IIO3HAaHHA B XMMHUHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl
pasaciICHUs cMmeceit

1.3

1.4

1.5

1.6

1.7

2.1

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
351eMeHTOB. [IpocTbie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

XuMuueckas Q)opMyna. BajieHTHOCTE, ATOMOB XMMHYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 07151 XUMHYECKOT0 dJIEMEHTa
B COCAUMHCHUN

KomnuectBo BemectBa. Moisib. Mossipas Macca. B3anmMOCBS3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

dusnueckue U XMMUYECKHE SBICHHUA. XUMHYECKas peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BeleCTB. XUMUYeckre ypaBHeHus. Knaccupukanus
XUMHUUECKHUX PEAKLMN (COeTUHEHUS, pa3I0KEHUs, 3aMeIleHusl, OOMeHa)

XUMHYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY/I0H, C MpaBUjIaMu
paboTel B JabopaTopur W npuéMamMM OOpalieHus C  J1abopaTOPHBIM
0o0opyoBaHHEM, HW3yUYE€HHE M OINMUCaHHE (PU3NYECKUX CBOWCTB 00pa3IloB
HEOpPraHMYECKUX BeIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHHE BOCKA,
TasiHHE JIbJla, PACTHPAHHUE caxapa B CTYINKE, KUIMCHUE M KOHACHCAIUs BOJbI) U
XUMHUYECKUX  (TOpeHHe CBeYH, NpPOKATUBAaHUE MEAHOW  MPOBOJOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBIEHWW, HAOMIOJICHUE W OIHUCaHUe
MPU3HAKOB TMPOTEKaHHS XHUMHUYECKUX peakluuii (pasjoKeHHe caxapa,
B3aUMOJICMICTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHue
runpokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJEICTBHE KeJie3a C PACTBOPOM
commu meau(ll), nzyuenue cnocoboB pazaeneHus: cMecei (C MoMOIIbI0 MarHuTa,
bunbTpoBaHUe, BbIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeleHUE
OYMCTKHU TTOBAPEHHOM COJIH, HAOJIO/IEHUE U ONTMCAHUE PE3YJIbTATOB MPOBEACHUS
OMBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3/JaHHE Mojenei
MOJIEKYJ (II1apOCTEP>KHEBBIX )

Baxnelimye npencTaBuTeN HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech rasos. CocraB Bo3myxa. Kucimopon — sneMeHT M IIpPOCTOe
BeulecTBo. HaxoxaeHue kuciaopoja B mpupoje, (Gu3ndeckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. [Ipumenenue kuciopoga. CrocoObl
NOJYy4YEeHUsl KHUCIOpoJa B JIAOOpPAaTOPUM U MPOMBIINLIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoze. O30H — amoTponHast MoAM(pUKAIMS KHCIOPOoJa

2.2

TennoBoil 3P PeKT XUMUUECKOH peakIuy, TEPMOXUMUYECKHUE YPAaBHEHHS, IK30-
U DHJAOTEpPMUYECKUE peakiK. TOIINBO: yrojib U MeTaH. 3arps3HeHe Bo31yXa,
yCcUJIeHHE TapHUKOBOTO 3(dekTra, pazpylieHne 030HOBOTO CI0s




2.3

Bonopon — anemeHT M mpocToe BemecTBo. HaxokneHue Bomopoaa B MPHPO/IE,
¢u3nUecKre W XWMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHHUS.
Kuciaote! u comu

2.4

Mounsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpaBHEHHSIM

2.5

2.6

dusznyeckue CcBoMcTBa BoAbl. Boma kak  pactBopuTeiab. PacTBOpBIL.
Hacepiiennsle 1 HeHACHIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBass fons  BemiecTBa B pacTBope. XHMHUYECKHE CBOICTBa BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4enoBeka. Kpyrosopor
BOABI B TpuUpoJe. 3arps3HeHHe NpUpPOAHbIX Boa. OxpaHa H OYHMCTKA
MIPUPOJTHBIX BOJ

Knaccudukanus Heopranmdeckux coenuneHuit. Okcunbl. Knaccudukanus
OKCHJIOB:  coJieoOpa3yromniiue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIe) U
HecosieoOpazyrone. Homenknarypa okcuaoB. Dusznueckue M XUMHUYECKHE
cBoiicTBa okcuoB. [lonyueHne okcuaoB

2.7

OcnoBanus. Kiaccudukauus ocHOBaHM: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiiatypa ocHoBaHnii. DU3NYECKHNE U XUMUYECKHE CBOMCTBA
ocHoBaHuH. [lonyyenre ocHOBaHuU

2.8

2.9

Kucnorsl. Knaccudpukanus kucinor. Homenkiatypa kucinor. Ousudeckue u
XUMHYECKHE cBOMcTBa KHcCIOT. Psag axktuBHoctu MetaiwioB H.H. bekerosa.
ITony4yenue kucior

Comu. Homenkinarypa cosneil. @usznueckue M XUMHUYECKHUE CBOWMCTBA COJICH.
[Tonyuenue cosent

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HECOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ
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XUMHUYECKUH  SKCIEPUMEHT: KayeCTBEHHOE OMpEJeNCHHE  COIepKaHus
KHCJIOpOJla B BO3/YyX€E, IOJIyu€HUE, cOOMpaHue, pacro3HaBaHUE U H3YyUEHUE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOIOM U
YCIIOBUSI BOBHUKHOBEHUS M MpEKpalleHus ropeHus (1moxkapa), 03HaKOMJIEHHUE C
o0pa3llaMl OKCHJOB U OIMCaHME HUX CBOICTB, MOIydeHHe, coOupaHue,
pacrio3HaBaHM€ U H3Y4Y€HHME CBOMCTB BojaOpoAa (FOpeHHE), B3aUMOEHCTBHE
Bojiopoa ¢ okcuaoM Menu(ll) (Bo3aMOXKHO HCTIONB30BAaHUE BHIEOMATEPHAIIOB),
HaOmo/ieHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeJOBaHHE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBHE BOJAbI C MeTallaMd (HAaTpUEeM U KaJbI[HEM)
(BO3MOXKHO HCHOJb30BaHUE BUJCOMATEPHAIIOB), OIPEAEICHHE pPACTBOPOB
KUCIOT M IIeJoYeil ¢ MOMOIIbI0 MHJMKATOPOB, MCCIEIOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKd MHIMKAaTOpOB B pPacTBOpax KHUCIOT M IIeJo4Yel, H3ydeHue
B3aumoeiicTBus okcuna Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peaKkiiil HeUTpaiu3aluuu, NoJTydeHue HepacCTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOr0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTANBHBIX 3a/a4 M0 TeMe «BakHeHIne KJIacChl HEOPraHUYeCKHUX
COECTUHEHUI

[lepuonnueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJIeMeHTOB. [loHsatue o
TPYIIAaX CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE U IIETOYHO3EMENbHBIC METAJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphle 00pa3yroT amdoTepHbIe




OKCH/IbI ¥ TUIPOKCHIBI

3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX 35emMeHToB J1.1.
Meneneesa. Koporkonepuoanas u JUIMHHOIIEpUOAHAS (dopmbI
[lepuoanueckoii cucrtembl xuMuueckux oanemeHtoB [[.M. Menneneena.
Ilepuonsl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB
MeproJia U TPYIIIbI dJIEMEHTa

3.3

3.4

3.5

Ctpoenue atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TMEpBbIX 20 XHUMHUYECKUX JJIIEMEHTOB
[Tepuoanueckoit cucremnl JI.M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpYINaM U IepHOJaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbI U
rpaKIaHUuH

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHass U HEMOJIApHAs) CBS3b.
DIeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. lloHHas CBsA3b

3.6

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHHEIC pCaKkuu. Hpoueccm
OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUH S3KCIIEPUMEHT: M3y4YeHHe OO0pa3llioB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHCIOT M
LIeJI0YeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLUi (TOpeHue, peakliuu pa3ioKeHUs, COETUHEHMS])

9 KIIACC

Kona
1

11

IIpoBepsieMblii 3JIEMEHT COJePKAHUS
BemecTBo 1 xummnueckas peakuus. [Toropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUsi MU MX
COCAMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepuoanueckoi
CUCTEME U CTPOCHUEM UX aTOMOB

1.2

1.3

1.4

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKH
U BUJA XUMHUYecKoll cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHas). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB

Krnaccudukanys XuMu4eckiX peaklui 1Mo pas3auyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3(hdekTy, Mo
M3MEHEHHUIO CTEMEHEeH OKHUCIIEHUS XMMHYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,
0 y4yacTHUIO KaTaiu3aTopa). OK30- U  DSHIOTEPMUYECKHE  PpeaKiuH,
TepMOXUMHUYECKHe ypaBHEeHU. [IoHSITHE 0 CKOPOCTH XMMHUYECKOHN peakiuu

[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o

TOMOT'CHHLBIX U I'€TCPOrCHHBIX PCAKIUAX. IlonsaTue 0 XUMUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINUE HA CKOPOCTH XHUMHYISCKOM PCaKiuk MW IIOJOXKCHUEC




XUMHYCCKOT'O paBHOBECHUA

1.5

1.6

1.7

OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC ~ pEaKIMH,  JJCKTPOHHBIN  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHON  peakimu.  CocTaBlieHHE  ypaBHEHUMH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUii C HCIOJIb30BAHUEM METOo/a
ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIEKTPOIUTHI.
Karnonsl, aHnoHbl. MeXxaHU3M JUCCOLMALUHU BELIECTB C Pa3IMYHBIMU BUAAMHU
XuMu4eckoi cBsa3u. Crenens nuccorpanuu. CUIbHBIE U ca0ble 3JEKTPOJIUTHL.
Peakiun noHHOro o6MeHa. YciaoBUS INPOTEKaHUS PeakLUi MOHHOIO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH M COJIGM B CBETE€ TNPEACTABICHHH 00 JJICKTPOJUTHYECKON
nuccouuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O rUApONIN3E coslei

XHUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISMH KPUCTAIUIMUECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
aziMasa), CJIO’KHBIX BEUIECTB (XJIOpuJa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM pEaklMu OT BO3JCHUCTBUS PA3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JIUCCOLMAIMN  KHUCIIOT, WIeNodei © cojieil  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKAaHUs PeaKInii HOHHOTO oOMeHa (00pa3oBaHUE OCaJIKa, BhIICICHHUE Ira3a,
o0pa3oBaHHE BOJBI); OIBITOB, HIUTIOCTPHPYIOUINX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peaklui (TOpeHHe, PEaKiuu Pa3JIoKEeHUS, COCIUHEHUSs);
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KaU€CTBEHHBIX peaKIuil
Ha MOHBI; pELICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4

2.1

2.2

Hewmeramisr u ux COCAMHCHUA

OO6miast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u Gu3nYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3aMMOJEHCTBUE C MeTaUlaMH, HEMEeTaJUIaMH, IelI04aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHHE, TpuMeHeHue. [leficTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OPraHM3M 4YelloBeKa. BakHelnue XJIOpHUIbl U UX
HaXO0XJIEHHUE B IPUPOJIE

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CtpoeHue U pusnyeckre cBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAMPHUKAIUN
KHCIIOpoZla U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne U XUMUYeckue cBoiicTBa. OKCHIBI Cepbl KaK IpeICTaBUTENH
KHUCJIOTHBIX OKCHJIOB. CepHas KHCIIOTa, (GU3NYECKHEe M XMMHYECKHE CBOMCTBA
(obmue Kak mpeAcTaBUTENS Kiacca KMCIOT U crenuduueckue). XUMHUUECKHUE
peakimy, JeXallue B OCHOBE MPOMBIIIICHHOTO crnoco0a IMOJydyeHHsI CepHOU
kuciaotel. [Ipumenenue. Conu CepHOW KHCIOTHI, KAaUECTBEHHAs PEAKIMS Ha
cynbdar-uoH. HaxoxneHue cepsl U €€ COeNMHEHUN B MpUpoJe. XUMUYECKOE
3arpsi3HEHUE OKPYXKArollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAILECHUS

2.3

OOmast xapaktepucTuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIIEHUs. A30T, paclipocTpaHeHHE B IPUPOJE,
¢usnyeckre U XuMuUeckue coiictea. Kpyrosopor a3ora B npupojae. AMMHAK,
ero (usnUeckue M XMMUYECKUE CBOMCTBa, MoiydeHue u npumeHeHue. Comau
aMMOHMs, HX (Qu3nyeckMe M XHMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.




2.4

KayecTBeHHast peakuusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOJyuyeHHE,
¢usnyeckne W XMMHUYECKHE CBOMcTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHMS B
KauecTBE MMHEPAIbHBIX yI0OpeHHil. XUMUYECKOE 3arpsA3HEHHE OKpYXKarollen
Cpeabl COEUHEHUAMU a30Ta (KUCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI
1 BOJIOEMOB)

®ocdop, ammorponusie Mogudukanuu (ocdopa, puNIecKne U XUMUUECKUE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciaora, QunyecKkue u
XUMHYECKHE CBOHCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00pEHUI

2.5

OO6mas xapaktepuctuka diemMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOIUGUKAIK, PACIPOCTPAaHEHUE B MpHUpPOJAE, (HU3NYECKHE W XUMHUYECCKHE
cBoiictBa. Aacop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoaa,
uX (U3MYeCKHe W XUMHUYECKUE CBOICTBA, JICHCTBHE HAa JKUBBIC OPTraHU3MBI,
MOJIy94eHUE U TIPUMEHEHHE. DKOJIOTUYECKUE TPOOTIEMBI, CBA3aHHBIE C OKCHUIIOM
yraepona(lV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; MHMapHUKOBBIM
apdekr. YrompHas KUCIOTAa W €€ COJMM, WX (PUINYCCKUE M XUMHUYCCKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIHIIMHE, MTPOMBIIUICHHOCTH U
CEIIbCKOM XO03SICTBE

2.6

2.7

2.8

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, JTHJICH, alleTUJICH, 3TAaHOJ, TJUIEPHH, YKCYCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTHe O OHMOJIOrHYECKH
BAXXHBIX BCIIICCTBAX: )KI/Ian, 6GJIKaX, erIeBOI[aX — U HUX pOJII/I B JKHW3HU
yejoBeka. MarepuaibHOe €IUHCTBO OPraHUYECKMX U HEOPraHUYECKUX
COCIMHEHHUH

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, NOJIYy4YeHHE U
npumenenne. CoennHeHus: KpemMHHUs B npupoze. OOmmue mpenctaBieHUs 00
okcuae kpeMHusA(IV) u kpemHueBoii kucinore. CUIIMKAThI, UX UCIOJIb30BaHUE B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH. BakHEHIIe CTPOUTEIbHBIE MaTepHUaIIbL:
KepaMHKa, CTEKJIo, I[EMEHT, OeTOoH, »kene300eToH. Ilpobaembl Ge3omacHOro
WCTIOJIH30BAHUS CTPOUTENFHBIX MaTEPUAIIOB B TIOBCETHEBHOW KU3HH

XUMUYECKUN SKCIEPUMEHT: H3Yy4YeHHE O00pa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX peakIMid Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3Y4YeHHE XMMHMYECKHUX CBOMCTB pa30aBICHHON CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH W HaONMIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAlIOB), 0OOpa3laMu
a30THBIX U (OCHOPHBIX YAOOPEHUH; OIyUeHUE, COOMpaHne, paclio3HABaHHUE U
M3yuyeHHe CBOMCTB aMMMaKa; IMPOBEJACHHE KAUYEeCTBEHHBIX pPEaKUUH Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3alMOJICICTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
WCIOJIb30BAaHUE BUJIEOMATEPHANIOB); HM3YyUYE€HHUE MOJEeIel KPUCTAJUIMYECKUX




peméTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YE€HUE, cOOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMi Ha KapOoHAT- H
CWIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKLIIMEH CUIMKATHOM IPOMBILIICHHOCTH; PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 110 TeMe «BakHelme HeMeTauIbl U UX COSIUHEHUSI»

MeTtamisl 1 BX COCAUHECHUA

3.1

OOw1ast XxapakTepuCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTanyeckas CBs3b U
METaJJIMYEcKasl ~ KpUCTa/IMyecKass pelmeTKa. JIEKTPOXUMUYECKUH  psf
HaIPSDKEHUN METAIITIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue croco0bl MONTy4eHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CraBsl (CTalb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B
OBITY M IPOMBIIICHHOCTH

[llenounsie mMeTamwibl: mojoxkenue B llepuomnueckoi CUCTEME XUMHYECKHX
anemenToB JI.JMI. MeHnneneeBa; cTpoeHUE UX aTOMOB; HaXOXICHUE B MPHUPOJIC.
dusnyeckre 1 XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kayus ). OKCHIbI 1
THAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METAIOB M MX
COETUHEHUN

3.4

[lenouHo3eMenbHbBIE  METAIBl  MarHuii M KajJbLMH: MOJOXEHHe B
[Iepnonnueckoi cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B mnpupojae. duszndyeckne M XUMHUUYECKHE CBOWMCTBA
MarHus W Kaublus. Baxuelmme coeauHEHUs Kaiblus (OKCHUI, THUAPOKCHI,
coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproanueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aToMa; HaxoxaeHue B npupoae. dusmveckue u
XHUMUYECKHEe CBOMCTBA alOMUHUS. AM(OTEpPHBIE CBONCTBA OKCUIA U THIPOKCHIA
AITFOMUHUA

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMuyeckux 3iueMeHToB J[. M.
MenzeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcuipl, ruapoxkcuabl u conu sxenesa(ll) u
xene3a(lll), ux cocras, cBo¥CTBa U MOTyUeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3ljaMH METalJIOB U CIUIABOB,
X (u3nuecKkUMH CBOMCTBAMM; H3YYEHHE pE3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS  OKCHJA KajlblUsi W HATpus C BOAOM  (BO3MOXKHO
UCIOJIb30BAaHUE BUJIEOMATEPHAJIOB); HCCIIEIOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB NMPOTEKAHUSI KAUYECTBEHHBIX PEAKIMHA HAa HOHBI
(MarHus, Kauplusi, amoMmuHus, 1uHKa, xkene3a(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHNEe M OMHCAHUE MPOIIECCOB OKPALIMBAHMA IJIAMEHU MOHAMH HATpPHUA,
Kamuss M Kanblusg  (BO3MOXKHO  MCIIOJIb30BAaHME  BHJEOMAaTEpHAaJIOB);
uccieioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHMS W TUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeile MeTauibl u
UX COEAVHEHUSD)

XHMHMS M OKpYXkarolas cpeaa




4.1

4.2

HoBble maTepuanbl u TexHosjoruu. BeliectBa W maTepuaibl B MOBCEIHEBHOU
KU3HM YesloBeKa. XUMUsS U 3[I0pOBbe. be3onacHoe Mcrnonb30BaHUe BEHIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomb NMpH XMMHYECKUX OXKOTrax H
OTpAaBIICHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHue
okpyxatomei cpeasl [TJIK. Pons XxumMun B perieHuN 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHblE HMCTOYHHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(DTh),
MIPOJYKTHI UX MEepPepabOTKH, UX POJIb B OBITY U MPOMBIIIIIEHHOCTH

4.3

XUMHUECKUI 3KCIIEPUMEHT: U3y4YeHUEe 00pa3lioB MaTepUanoB (CTEKJIO, CIJIaBbl
METAJIJIOB, ITOJINMEPHBIE MaTEPHaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

11

0 TI03HABAEMOCTH SIBJICHHUH npupoabl, ITOHHUMAaHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH Kak obnactu COBPCMCHHOT'O
€CTECTBO3HAHMUsA, KOMIIOHCHTA 06]1.[6171 KYJIbTYpPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBHUAX COBPEMCHHOI'O O6H.[CCTB3.;
IIOHUMaHHUEC MECTa XUMHU CPEAU APYIUX €CTCCTBECHHBIX HAYK

1.2

13

0 HAYYHbIX MCETOJAX IMO3HAHUS, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB W H3YUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHUC HCIIOJIB30BATh MOACIN JJIA
00BICHCHUSA CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax mpodecCHOHATBHON IEATEIbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAaHHBIMM Ha JOCTHXKEHMSIX
XUMHYECKOH HAyKH, YTO IO3BOJUT OOYyYaroIMMCSl paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieil mpodeccuoHanbHON AesITENbHOCTH
U CeNaTh OCO3HAHHBIM BBIOOp XMMHMM Kak MPO(UIBHOrO MHpeamera
MIPH MEPEX0/i€ HAa YPOBEHb CPEAHET0 00111ero o0pa3oBaHus

2.1

BJ'IaI[eHI/Ie CHUCTEMOM XHMMYECKHUX 3HAHUN U YMCHHC IIPUMCHSATH
CUCTCEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

BOKHEUIINE XUMMUYECKHE TIIOHATHUS: XUMHUECKUH DJIEMEHT, aroM,
MOJIEKYJa, BELIECTBO, IPOCTOE M CIIO)KHOE BEUIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTEIBHBIE aTOMHasi W MOJIEKYJIIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MOJISPHBII
00bEM, OKCHJ, KUCJIOTa, OCHOBAHHUE, COJb (CPEIHAs), XUMUYECKas
peaKlys, peakuuu COECTUHEHHUS, pEeaKIUH pPa3JIoKEHUs, peaKIuu
3aMeIleHUs, Peakluu oOMeHa, TeruloBoM 3((deKT peakuuu, 5K30- U
SHJIOTEPMHUYECKHE DPEAKIIMK, PacTBOpP, MAaccoBas JO0JII XHMHYECKOTO
AJIEMEHTA B COEAMHEHUH, MACcCOBasl 10JI U MPOLIEHTHAs] KOHLIEHTPALUs
BEILIECTBA B PACTBOPE, PO aTOMA, AIEKTPOHHBINA CJION aTOMa, aTOMHAsI
opOuTanb, paauyc aToma, BaJEHTHOCTb, CTENEHb OKUCIICHMS,
XUMMUECKasl CBSI3b, 3JIEKTPOOTPULIATEIBLHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBQJICHTHAs  CBsI3b, MOHHAas  CBSI3b, METAUIMYECKas  CBs3b,
KpUCTa/NIMUecKass peleérka (aToMHas, MOHHAs, MeTaJUIMyecKas,
MOJIEKYJISIPHAs), UOH, KAaTUOH, AQHWOH, 3JEKTPOJIUT M HEIEKTPOJIUT,
AIIEKTPOJIUTUYECKAss  JUCCOLMALMS, PpPEeaklUUd HOHHOro  OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIPHBIE  PEAKIIMH, OKUCIIUTENb U
BOCCTAHOBUTENb, OKHCIIEHME W  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HeoOpaTUMble peaKivH,
CKOPOCTh XMMHYECKOW peaknuu, Karanusatop, [IJIK, xoppo3us
METAJUIOB, CILIABbI

2.2

OCHOBOIIOJIATAIONIME 3aKOHbl XMMHHU: 3aKOH COXPAHEHHUS MAaccChl,
nepuoauueckui 3akoH JI.JI. MenneneeBa, 3aKOH TOCTOSIHCTBA




CcOCTaBa, 3aKOH ABOraapo

2.3

3.1

TEOpUU  XHUMHU: aTOMHO-MOJIEKYJISIpHasT ~ Teopus,  TEOpHs
AIEKTPOJIUTUUYECKON JUCCOLIHAIIIT

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHHE MMPaBUIHBHO UCTIOIB30BATh N3YUECHHBIC BEIECTBA M MATEPHAIIBI
(B TOM 4HCIE MHHEpaJbHBbIC YHAOOpPEHHs, METAUIBI W CIUIABHI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHUKOB YTIIICBOJIOPOIOB
(yriist, mpupoHOTO Traza, HeTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
MPOU3BOJICTBE M TOHUMAHHE 3HAYCHUS KHUPOB, OCIKOB, YIIIEBOJIOB
JUTS OpraHW3Ma YelIOBeKa; yMEHHE MPOTHO3UPOBAThH BIMSIHUAE BEIICCTB
U XUMHYECKHX IPOIECCOB HA OPTaHMU3M YEJIOBEKA U OKPYKAIOIIYIO

MPUPOIHYIO CPEy

3.2

3.3

YMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTHUX
y4€OHBIX IPEIMETOB

HaJINYME OIbITa paboOThl C Pa3IMYHBIMM HCTOYHMKAMU HMH(POpPMALUU
0 XUMUU (HayyHass W HAYYHO-TIOMYJIApHas JUTEepaTypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATH I/IHq)OpMaLII/IIO O BCIICCTBAX, HX
MMPEBPALICHUAX n MPAKTUYICCKOM MNPUMCHCHUU u YMCHHUC
KCIIOJIb30BaTh e€ JJIA pCHICHUA y‘I€6HO'H03HaBaTCJIBHBIX 3aJa4

Brnanenue ocHoBamMM IOHATUHHOIO ammapara ¥ CHMBOJUYECKOTO
S3bIKa XMMUU JIJISI COCTaBIEHHS (POPMYJ HEOPTaHMYECKUX BEIIECTB,
YPaBHEHMH  XMMMYECKMX  pPEaKLUH; OCHOBAaMH  XHMMHUYECKOH
HomeHkJarypsl (IUPAC u TpuBHanbHOi)

YMeHue oOBACHATH CBSI3b MOJOXKEHHUS yeMeHTa B llepuoanueckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTHKaMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB MW 3apa] sjapa, oOliee 4YHCIo
AJIEKTPOHOB), paclpesieIeHueM 3JIEKTPOHOB IO 3HEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPHOJOB, KIS U KaJbLUs

[IpencraBnenne O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX AJIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEITHHOCTH),
MMPOCTBIX W CIOXHBIX BCIICCTB OT IIOJOXCHUA OJJICMCHTOB B
[lepuoanueckoit cucremMe (B MaiblX TMEpHOAaxX M  TJIABHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHUS aTOMa

YMeHue Ki1accupuIMpoBaTh:

7.1

XUMHUYCCKHUC 3JICMCHTLI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINU

YMeHue OnpeaciTh:

8.1

BAJICHTHOCTb MW CTCICHB OKUCICHUA XUMHUUYCCKHUX JJIEMCHTOB, 3apsn
HOHa

8.2

8.3
8.4

9.1

BUJ XUMHYECKOM CBA3M M THUI KPUCTAJUIMYECKOW CTPYKTYphl B
COETUHEHUIX

XapakTep Cpe/ibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUH)
OKHCIUTEIb U BOCCTAHOBUTCIIb

YMeHne xapakTepru3oBaTh PU3HUECKUE M XUMUIECKHE CBOMCTBA!
MPOCTHIX BEMIECTB (KUCIOPOJa, O30H, BOAOPOX, rpaduT, amMmas,




KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUH, KalWud, MarHHi,
KaJIbIIUN, aTFOMUHUN, JKEJe30)

CJIOXKHBIX BEILECTB, B TOM 4YHCJE HX BOJHBIX pPacTBOpoB (Boja,
aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPOJ, OKCHABI U THIPOKCHIBI
metamwioB |-lIA rpynn, amomunus, meau (l), nunka, xenesa (Il u

9.2 1), okcuapr yriepona (I u 1V), kpemuus (1V), azora u docdopa (111
u V), cepsl (IV u VI), cepuucras, cepnasi, a3orucras, a3oTHas,
dbocdopHas, yrojpHas, KpeMHHEBAs KHCJIOTA U UX COJIH)
MPOTHO3UPOBAaTh M  XapaKTEpPU30BaTh CBOMCTBA  BEIIECTB B

93 3aBHCHMOCTH OT HX COCTABa M CTPOCHHS, NPHMCHCHHE BELICCTB B
3aBUCUMOCTH OT UX CBOWMCTB, BO3MOXKHOCTh IIPOTECKAHUS XUMUYCCKUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUIX

10 YMeHue coCcTaBsATh MOJICKYJISIPHBIC ¥ HOHHBIC YPaBHEHHSI PEaKIIHid, B
TOM 4YHCJIE:

10.1 peaKkIii HOHHOTO OOMeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI

10.3 WUTIOCTPUPYIOIIMX ~XWMHUYECKAE CBOWCTBA WM3YyYEHHBIX KJIACCOB
(TpyIim) HEOPraHUYECKUX BEIIECTB

104 MOJITBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH

11 VYMeHre BEIYUCIATH (IIPOBOAUTH PACUYETHI):

111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJFO XMMHYECKOTO JIEMEHTA B COCIMHCHHUH

11.2 MacCOBYIO JIOJIIO BELIECTBa B PaCTBOPE,

11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

114 M0 YpaBHEHUSM XHMHUECKUX pPEaKIUuil U HaXOJUTh KOJIUYECTBO
BEIeCTBa, 00BEM M MacCy pEareHTOB WIH MTPOYKTOB PEAKIIUU

12 Bnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJaMH  HAay4YHOro  To3HaHuUs  (HaOIO/IEeHHE,

121 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) TIPU U3YUYEHUU BEIIECTB U
XUMHUYECKHX SIBJICHUN; yMeHue chopMmyaupoBaTs mpobiemMy W
MPEJIOKUTH MYTH €€ PEeIIeHUs

192 Oe3omacHOi pabOTBl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
MOCY/I0# 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBHJIaMy O€30MaCHOTO OOpAIEHUs C BEIIECTBAMHU, UCTIOIB3YEMbIMU
B TMIOBCEHEBHOW JKM3HHU, TIPABUJIAMH TTOBEICHUS B LIEJSIX COCpPeKEeHUS

123 3I0pPOBbSl U OKPY’KAIOILEH MPHUPOAHON Cpeapl; MOHMMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBHSI HAa JKUBBIC OPTaHU3MBI OMPEICIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIIEHHUS W TMPEAOTBPAILEHUS HX BPETHOTO
BO3JICUCTBUSA

13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
CIEeTYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

M3YYEHHE U OMucaHue (PU3NYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

13.1 ¢  (dusnueckuMum M XUMHUYECKUMH  SIBJICHUSIMU; OIIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX peaKiui

13.2 u3yueHre croco0O0B pa3eNeHHus cMecen

133 MOJlyYeHUE KHUCIOpOAa M HW3YYCHHE €ro CBOWCTB; TMOJy4EeHUE

BOOOpOJa U M3YUCHHUEC €TO CBOfICTB; IMMOJIYUYCHHUE YIJICKHUCJIOTO ra3a u




M3YYEHHE €ro CBOMCTB; MMOJIy4eHHEe aMMHUaKa U U3yYeHUE ero CBOMCTB

13.4

135

13.6

13.7

MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCOBOM  JoJieit
pPacTBOPEHHOIO BEILIECTBA

MPUMEHEHUE WHIUKATOPOB (;makmyca, METHUJIOpaHkKa u
dbeHondTanenHa) IS ONMPEISICHUST XapaKTepa Cpeabl B pacTBOpax
KHUCJIOT U LIeJIoYei

UCCIIC/IOBAHME M ONHCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3IUYHBIX KJIaCCOB; M3YUEHHUE B3aMMOJCUCTBHS KUCIOT C METaIaMy,
OKCHJIaMH  METAJUIOB,  pPaCTBOPHUMBIMH M HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJIIMH; TIOJy4YeHHE HEpPacTBOPUMBIX OCHOBAHMIA;
BBITECHEHHWE OJHOTO MeTajyla JpyrdM M3 pacTBopa  COJIH;
uccieqoBaHue aM(OTEpPHBIX CBOMCTB TUIAPOKCUIOB AQTIOMHUHUS H
[UHKA

PCIICHUC SKCICPUMCHTAIBHBIX 3a4a4 110 TCMaM: «OCHOBHEBIE KJIACChI
HCOPIraHUYCCKUX COCﬂHHCHHﬁ»; ((QHGKTpOHI/ITI/I‘leCKaH
JAUCCOLIM AL, «Baxkgelmye HEMETalldbl H HX COCAUHCHUA»,
«Baxnenne MeTaJIbl U UX COCAUHCHUA»

13.8

XUMHYECKHE 9KCIIEPUMECHTHI, WUTIOCTPUPYIOLITUE MpPU3HAKU
MPOTEKAHUS pPEaKIUii HMOHHOrO OOMEHA; KavyeCTBEHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OPOMHI-,
uonua-, cynbdar-, ¢ocdar-, kapOboHaT-, CHIUKAT-aHUOHBI,
THJIPOKCH/I-MOHBI, KATUOHBI AMMOHUS, MarHusl, KaJbIlHs, ATFOMIHHSI,
kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

YmMmenue:

141

NpEACTaBJIATh PE3YJIbTAThl JSKCIICPUMCHTA B (1)OpMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB 41 Ta6JII/III U BBIABJIATH SMIIMPHYCCKUC
3dKOHOMCPHOCTH

14.2

YCTaHAaBJIIMBATDh CBA3HU MCKAY PCAJIbHO Ha6J'IIO)IaCMBIMI/I XHUMHUYCCKUMH
SABJICHUSAMU H IMpOLECCaMU, NPOUCXOOAINIUMHA B MaKpPO- 1 MUKPOMUPE,
0OBACHATH IIPUYNHBI MHOI‘OO6pa3I/I$I BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa
1
1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
[TepBoHavyaibHbIE XUMUYECKUE MTOHSATHUS
Uucteie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

AToMBI U MOJICKYJIBI. Xumuyeckue daeMEHThl. CHMBOIBI  XUMHYECKUX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

1.3

14

1.5

1.6

Xumudaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb
OKHCJICHHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocUTEIbHAS aTOMHAs Macca.
OTHOCHUTENbHAA MOJICKYJIAApHAs Macca. MaccoBas J0JIA XUMHUYECKOI'0 3JICMCHTa
B COCOMHCHUN

KomnyectBo BemectBa. Moab. MomsipHass Macca. MoJsipHbIE 00BbEM Tra3oB.
B3anmocCBs3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA

dusznueckrue M XUMHUYCCKHEC SBICHUSI. XUMHYCCKAs pcakuusa nu eé IIPpU3HAKH.
3aKoH COXpPaHCHHA MACChbI BEIICCTB. XUMHYECKHE YpaBHCHHA

2.1

2.2

2.3

[lepuomuueckuii 3akoH u llepuoguyeckass cUCTEMa XHMHUYECKUX JIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4deckux iemeHTos [1.1.
MenneneeBa. Ilepuons! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB IIEpUOA U IPYIIIBI AIIEMEHTA

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otomnbl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
[Iepnonnueckoii cucremst .M. Menneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kalus, Kaiuplusi (paguyca aToMOB, SJIEKTPOOTPUIIATEIHLHOCTH,
METAIMYECKUX W HEMETAJUIMUYECKUX CBOWCTB) U WX COCIUHEHHH B
COOTBETCTBUU C TIOJOKEHHEM »J3JieMeHTOB B Ilepuoamdeckoit cucreme u
CTPOEHHEM HX aTOMOB

Crpoenue BelecTna

3.1

XuMHueckasi CBS3b. KoBanenThas (HOJ'ISIpHaH )51 HCHOJIHpHaH) CBA3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.
Mertannuueckas CBI3b

3.2

Tumnsr KPpUCTATINIMICCKUX peH_IéTOK (aTOMHa}I, HOHHAasd, MeTaJIJII/I‘{eCKaH),
3aBUCHMOCTEh CBOMCTB BCIIECTBA OT THIIA KpHCT&J'IJ'IPI‘-ICCKOﬁ pCIHéTKI/I n BUJA
XUMHYECKOM CBA3U

4.1

Baxueiiiine MMPEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux
COCOAMHCHUS. Mertamisl 1 uxX COCAMHECHU S

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKHMX COEIMHEHHMH: OKCHIOB
(coneobpasyromuiue: OCHOBHBIE, KHCIIOTHBIE, am¢oTepHbIE) u
HecoseoOpasyrole; OCHOBaHMU (LIETOYM W HEPAaCTBOPHUMBIE OCHOBAHMS);
KUCTIOT  (KHCIIOpOAcoAepXkalue ¢ OEeCKUCIOPOAHbIE, OJIHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJeH (CPEIHUX U KUCIBIX)

4.2

Odusnueckue W XUMHUYCCKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS




dusznyecke W XHMHUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJIOB: JIMTHA,

4.3 HaTpUs, Kajlus, MarHus M KaJbLMs, aTIOMHUHMS, XkKeje3a. DJIEKTPOXUMUYECKUI
psi HAaNpsDKEHUH METaJlIoB
44 dusnueckue ¥ XMMHUYECKHE CBOICTBAa BOJOPOJIHBIX COEAMHEHHH HEMETalIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOA, AMMHUAKA
dusnyeckue U XUMHUYECKUE CBOWCTBA OKCUAOB HemeraiwioB: cepel (IV, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IHonyueHue
OKCHJIOB HEMETAJIJIOB
46 Xumuyeckue cpoiictBa okcuaoB: MetawioB IA-IIA rpymn, nunka, menu(ll) u
xesesa(ll, 11). TTomydenne OKCHIOB METAILIIOB
XUMHUYECKUe CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpumepe
4.7 TUAPOKCUIOB  QIIOMUHUA, JKene3a, I[uHKa). [lomyuyeHue OCHOBaHMM U
aM(pOTEpHBIX THIAPOKCHJIOB
OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
48 CEpPHUCTOH, cepHovI?I, a30THOH, (ocdopHOii, FpeMHHeEOﬁ, YFOJ'IBHOI:/:I. OcoOsie
XUMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAaHHOM CEpHOM W a30THOM KHUCIOT.
[Tony4yeHue KuCioT
4.9 OO61mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lonydenue coneit
410 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOAOPOJA, KHCIOPOJa, aMMMaKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [Tonyuyenne amMMuaka, cepHOM M a30THOM KHMCJIOT B IPOMBINUIEHHOCTH. O01mue
CHocoObl NOJYyYEHHS METAJUIOB
4.12 ['eneTHuecKas CBI3b MEX/Y KJIaCCAMU HEOPraHMUECKUX COCMHEHU I
5 XHWMHYECKUE PEaKUU
Knaccudukanms XuMUYeCKUX peaknuidi Mo Pa3IUYHbIM IMPU3HAKAM: TI0 YHCITY U
5.1 COCTaBY Y4YacTBYIOLIUX B pEaKUMU BEIIECTB, MO TeIIoBOMYy 3(deKTy, Mo
M3MEHEHHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX AJIEMEHTOB
59 TemoBoit 3¢ (heKT XMMHUYECKON peakiuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-
' Y DHJIOTEPMUYECKHUE peaklnu. TepMOXUMHUYECKUE YPABHEHMS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHCIUTENN U BOCCTAHOBHUTEIU.
5.3 [Ipoueccel  OkHMcneHUSs W BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OajaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUN
54 Teopus snekTponuTHYECKON Aucconanui. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHL U
HedIeKTpouThl. CuiibHBIE U clladble 3JeKTPOauThl. CTeneHb AUCCOalu
55 Peaknun HOHHOTO oOMeHa. YcioBUs NMPOTEKaHUs IzeaKuHﬁ HMOHHOTO OOMeHa,
IIOJIHBIE U COKPALEHHBIE MOHHBIE YPABHEHHUS PEaKLUi
6 XuUMHS ¥ OKpYXKaromias cpeia
BemectBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJOBEKa. besomacHoe
6.1 UCIOJIb30BaHUE BEUIECTB M XUMHMUYECKUX pEakUuil B jaboparopuud U OBITY.
[TepBasi momMoIb TPU XUMHUUECKHUX 0KOTaX U OTPABICHHSIX
XUMHYECKOE 3arpsi3HEHHE OKpyXKarouledl  cpeabl  (KHCIOTHBIE — JI0XKIH,
3arps3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
6.2 [IpenenbHast nomyctumas koHueHtpanus BemectB (IIJK). Ponp xumuu B
pPELICHUH DHKOJOTMYECKMX MpolieM. YcCuieHHe MapHUKOBOro »ddexra,
pa3pylieHre 030HOBOIO CJIOs
6.3 [Tpumenenue cepsl, azora, (pocdopa, yriepona, KpeMHUS U UX COCIUHEHHUH B

6LITy, MCAUIHHE, IMPOMBIINIJICHHOCTH W CCJIbCKOM XO35ICTBE. HpI/IMCHCHI/IC




METaJUIOB M CIUIaBOB (CTalb, YYTyH, IIOPATIOMHUHUN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH UX COCIII/IHCHI/II\/'I. ITousarue o KOppO3ruu MCTAJUIOB, OCHOBHBLIC
CHOCOOBI 3aIUTHI UX OT KOPPO3UH

[TpuponHble UCTOYHUKH YIJIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),

64 IPOAYKTHI MX NIepepaboTKu (O€H3UH), MX POJIb B OBITY U HPOMBIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSX

6.5 yriiepoja (MeTaH, 3TaH, STHJICH, alleTUIICH, YTAHOJI, TJIUIEPHUH, YKCYCHAs! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUPaX, OCNKax, YrJIeBOAaX — U UX
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérer:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUHN

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 110 XMMUYECKHM ypaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET






