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1. IlosicHuTeabHAsl 3amUCcKa

1.1. HopMaTHBHO-NIPABOBbIE€ JOKYMEHTbI, HA OCHOBAHHHM KOTOPBLIX pa3padoTaHa
paGouasi nporpamMmma

PaGouas nmporpamma 1o XumMuu pazpadboraHa Ha OCHOBE:

1. @enepanbHoro 3akona ot 29.12.2012 Ne 273-®@3 «O06 obpazoBanun B Poccuiickoit
deneparymny.

2. [Ipukaza MunucrepcrBa npoceuienust Poccuiickoit @enepauuu ot 31.05.2021 Ne 287
«O0 yTtBepxkaeHuH (penepaabHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAApTa OCHOBHOTO OOILEro
00pa3oBaHUs.

3. IIpukaza MunucrepctBa mnpocBenieHuss P® or 22 wmapra 2021r. Nel1l5 «O6

yrBepkaeHnn [lopsiika opraHu3ani U OCYIIECTBICHUS 00pa30BaTEIbHOM NEATEILHOCTH MO OCHOBHBIM
o01ieo0pa3oBaTeabHbIM MPOrpaMMaM - 00pa3oBaTeNbHBIM MpOrpaMMaM HavajabHOTO OOIIEr0, OCHOBHOTO
00111er0 U CpeHEro 00IIero 00pa3oBaHUM.

4, [Ipukaza MunucrepcTBa npocemenus Poccuiickori ®@enepanuu ot 22 uroHs 2026 r. N
436 «OO0 yTtBepkaeHHH (enepaTbHOro IMepeyHs y4eOHWKOB, IOMYNMICHHBIX K HCIOJIb30BAHUIO TIPU
pealu3alii HUMEIOIIUX TOCYJapCTBEHHYIO aKKpEIUTAMI0 OO0pa30BaTeNbHBIX MPOrpaMM HadyallbHOTO
o0IIero, OCHOBHOTO OOMIEro, cpemHero oOmero oOpa3oBaHHS OpPraHU3AIUSMHU, OCYIICCTBIISIOIIMMHE
00pa3oBaTeNbHyI0 JESATENbHOCTb, U YCTAaHOBIIEHUU MPEEIBHOIO CpPOKa HCIOIb30BAHUS HCKIIOYCHHBIX
y4eOHHMKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUIMH YU4€OHBIX TOCOOUI».

5. ITucekma MunucrepcrBa npocsenieHus Poccuiickoit deneparuu ot 21.02.2023 Ne Ab-
800/03 «O06 obecnieueHNH yUeOHBIMH U3TAHUSIMI).
6. [Tpukaza MunuctepctBa obpazoBanuss U Hayku P®D ot 9 urons 2016 1. Ne 699 «O6

YTBEP)KJACHUM TIIEPEYHS OpraHU3allii, OCYIICCTBISIONINX BBIMYCK YYEOHBIX IOCOOHH, KOTOpBIE
JOMYCKAIOTCSl K UCIOJIB30BAaHUIO MPU  pealM3aludyd HMMEIOLIUX T[OCYJapCTBEHHYK AaKKpPEIUTALUIO
00pa30BaTeNbHBIX TPOrPaMM HavaIbLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro 00IIero 00pa3oBaHUsD.

7. Canurapubsix npasun CII 2.4.3648-20 «CaHuTapHO-3IUAEMUONIOTMYECKUE TpeOOBaHUS K
OpTaHM3aAIMsAM BOCIUTAHHS U OOYYCHHS, OTIbIXa U O3JOPOBJICHUS JIETEH W MOJOJCKH», YTBEPKICHHBIX
MOCTaHOBJIIEHHEM [ J1aBHOrO TroCcyaapcTBEHHOro caHuTapHoro Bpauya Poccuiickoit ®enepanuu OT
28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

8. Cannrapusix npasun u HopMm CanlluH 1.2.3685-21 «I'uruennueckne HOpMaTHBBI U
TpeOoBaHusl K oOecriedeHuio Oe3omacHOCTH W (Miau) Oe3BpeqHOCTH Jisi 4eloBeKa (aKTOpOB CpPEJbl
oOuTtanus», yTBepxkaeHHbIX [locTaHOBIEHHEM [TTaBHOTO TOCyIapCTBEHHOTO CaHUTapHOro Bpada PD ot
28.01.2021 Ne 2 (manee-Canllun 1.2.3685-21).

9. VYceraBa HOY «Yactnas mkoina «B3max».

10. OcHOBHOM 00pa30BaTEIHLHOM TPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus HOY «YactHas
mkona «B3max», mpunston pemenuem Ilemarornueckoro coBera HOY «YactHas mikona «B3max»
(mportoxoin Ne 1 ot 28.08.2026) u yTBepx)neHHON puka3oM nupekropa ot 28.08.2026 Ne 2-]1.

11. «ITonoxenus o popmax, MEPUOJUIHOCTH U TOPSAIKE TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH H
IPOMEXYTOUHOM aTTecranuu, nopsake nepesoja B cienytrommii kinacc B HOY «lllkona «B3max»y,
npunstoro pemenueM llenarorudeckoro copera HOY «lllkona «B3max» (mpotokon Ilegarorngeckoro
coseta ot 28.08.2026 r. Ne 1, npuka3 ot 28.08.2026 r. Ne 2-]1).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUS»

[IporpaMma Mo XMMHM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIE€HA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOI'O OOILEro
oOpa3oBanus, npeacraBieHHbIX B PI'OC OO0, a Taxxe Ha OCHOBE (eepabHOoN paboueil mporpaMMel
BOCIHUTAHHUS U C yUETOM KOHIICTIIIUU MPENo/IaBaHusl yueOHOro mpeaMeTa «XuMus» B 00pa3oBaTesIbHBIX
opranuzanusax Poccuiickon denepannu.

[IporpaMma o xumMuu Ja€T NpesICTaBICHUE O LENsX, 00IIel cTpaTeruu 00yyeHus, BOCIUTAHUS
U pa3BUTHS OOyYaroIMXCsS CpEeICTBAMHM Y4YeOHOro NpeAMEeTa, YCTaHABJIMBAeT 0053aTeNIbHOE
IIPEeIMETHOE COJIEpKaHuUE, TPelyCMaTPUBAET pacpeleIeHHE ero Mo KJIaccaM U CTPYKTYpUPOBAHUE 110
paszfenaM M TeMaM [porpaMMbl IO XUMHH, ONPEAENsAeT KOJINYECTBEHHBIE M KAUECTBEHHBIE
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XapaKTEPUCTUKU COJIEpKaHUS, PEKOMEHIyEMYIO MOCIEAOBATEIBHOCTh U3YYEHUSI XUMHHU C YYETOM
MEXIIPEIMETHBIX M BHYTPH TPEAMETHBIX CBS3€H, JIOTHKM Y4YeOHOro Tpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yyaroluxcs, ONpeaesisieT BO3MOKHOCTU MIpeIMeTa sl peaau3aluuu TpeOoBaHU K
pe3yJbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENIbHOW MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, a Takke TpeOOBaHMM K pe3yjbTaTaM OOy4YeHHsS XUMUU Ha YpPOBHE LEJNel HU3ydeHHs
npeMeTa U OCHOBHBIX BUAOB Y4eOHO-TIO3HABATEIBHON ACATEIBHOCTH 00YYaIOMIErocs MO0 OCBOCHHIO
y4eOHOTr0 COIepIKAHMUS.

3HaHUE XUMHUU CIY>KUT OCHOBOH IJIsi (POPMHPOBAHUS MHUPOBO33PEHHUSI 00YYArOIErocs, ero
MPEJICTABICHUI O MaTepHallbHOM E€AMHCTBE MHpA, BAXHYIO POJIb UTPAIOT (GopMHUpyeMble XUMHUEH
NPECTABICHNUS O B3aWMOIIPEBPAIICHUSAX SHEPTrUM M 00 HBOJIOIHMH BELIECTB B MPUPOAE, O MyTIX
pelieHus rodalbHbIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIl, SJHEPTeTUYECKOMH,
MUIIEBOH U 3KOJIOrMYeCKOi 6€30IacHOCTH, MPOOIIEM 3APaBOOXPAHEHUSI.

N3yuenne xummu:

CIOCOOCTBYET peai3aliy BO3MOXHOCTEH Ui CaMOpa3sBUTHS M (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, € o01Ieil U (yHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHUT BKJIAJ B (POPMHPOBAHWE MBINUICHUS M TBOPYECKUX CIIOCOOHOCTEH OO0yYaroImmxcs,
HABBIKOB MX CaMOCTOSITENIbHON Yy4eOHOU /eATeNbHOCTH, SKCIIEPUMEHTANIbHBIX U UCCIIEOBATEIBCKUX
YMEHUH, HeOOXOAMMBIX KaK B TIOBCEIHEBHOM KHU3HH, TaK U B IPOPECCHOHATHHON NEATETLHOCTH;

3HAKOMHUT CO CIelU(UKONH HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO B3IJIAA
Ha EIWHCTBO TPHUPOABI M YEJOBEKa, SBIISCTCS OTBETCTBEHHBIM JTAarnoM B (hopMHUpOBaHUH
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYarOIINXCS;

CocoOCTBYET (hOPMUPOBAHHIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30oBaHUe 00yJarOIIUXCS.

JlaHHble HampaBlieHUs] B OOYYCHHH XHUMHUH OOECTIeUMBAIOTCS CHENU(UKON CoNepKaHHS
y4eOHOro MpeaAMeTa, KOTOPBIA SBJISETCS MEeJarornueckyd aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOi
HayKH XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa30BaHHUS OPUEHTUPOBAH HA OCBOCHUE
00y4JarolMMHUCS CUCTEMbl NMEPBOHAYAJIBHBIX MOHATUNH XUMHH, OCHOB HEOPraHMYECKOW XHMHUU H
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX IIOHATHH OPTaHUYECKOU XUMUU.

CrpykTypa coiepxaHHs MporpaMmbl MO XUMUM CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja K €€ nzydeHuro. Coaep:kaHue CKIaJbIBACTCs U3 CUCTEMBI TOHATHN O XMMHYECKOM DJIEMEHTE
U BEUIECTBE M CHUCTEMbl MOHATUH O XuMUYeckod peakuuu. OO0e 3TH CHCTEMBI CTPYKTYpPHO
OpraHMU30BaHbl 10 MPUHLMILY IOCIEI0BAaTEIbHOIO PAa3BUTHA 3HAHUM HAa OCHOBE TEOPETUYECKUX
IIPEICTABJICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona 1. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHs O CTPOCHUU aTOMA U XUMUYECKOH CBS3H;

— TIpPEJCTaBICHUN 00 3JIEKTPOIUTHUECKOMN IMCCOLMALMHY BEIIECTB B pacTBOPaXx.

Teopernyeckne 3HaHUA pPaACcCMaTPUBAIOTCS HA OCHOBE DMIIMPHUYECKH IOJNYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITTOJIHSS
(GyHKIMU OOBACHEHHS M MPOrHO3UPOBAHMS CBOWCTB, CTPOCHMS U BO3MOXKHOCTEH MPAaKTUYECKOIO
IIPUMEHEHUS U MTOJTYYEHUS N3Yy4aeMbIX BEIIECTB.

OcBoeHne TmporpamMmbl IO XHMMHHU CIIOCOOCTBYeT (POPMHUPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTABIIIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOW ITPUPObL, IEHHOCTHOTO
OTHOLLIECHUs K Hay4YHOMY 3HAaHHMIO M METOJaM IO3HaHUA B Hayke. M3ydeHue XUMUU IPOUCXOIUT C
MPUBJIEYCHHEM 3HaHUH U3 paHee U3YUEeHHBIX Y4eOHbIX npeameToB: «Okpyxaromuii Mup», «buonorus.
5-7 knaccel» u «Pu3nKa. 7 Kiaccey.

[Ipn M3yyeHUM XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOM JEATENIbHOCTH YeJOBEKa U KaK OJHOrO M3
KOMIIOHEHTOB MHUPOBOI KyJIbTYphl. 3ajjaua yueOHOIro mpeaMeTa COCTOUT B (POPMUPOBAHUN CHUCTEMBI
XUMHUYECKHX 3HAHMM — BaKHEHIINX (DAKTOB, MOHATHHA, 3aKOHOB M TEOPETHMUYECKUX MOJIOXKEHUH,
JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHUYECKOIO XapaKkTepa, A3blka HAyKH, B MPUOOIIEHUN K HAyYHBIM
METO/1aM MO3HAHUS MPU M3YUYEHHUH BEIIECTB M XMMUYECKUX peakiuil, B ((OpPMUPOBAHUN U PA3BUTHH



MO3HABATEJIbHBIX YMEHUHN U UX IPUMEHEHUH B y4eOHO-T103HABATEIbHON U y4eOHO-UCCIIeI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHUHU TPABUII O€3011aCHOT0 OOpAIIEHUs C BEIIECTBAMH B ITOBCEIHEBHON KU3HH.

Heau m 3anaum y4eOHOro mpeaMeTa B peajiM3allMd OCHOBHOW 00pa3oBaTeIbHOM
NporpaMmbl 0011ero o0pazoBaHus

[Ipy wW3y4eHMHM XMMUM HAa YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs BaKHOE 3HAYCHUE
MPUOOPEIN TaKKe LIEH, KaK:

—(dopMHpOBaHNHE HMHTEIUICKTYAIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K CaMO0Opa3oBaHHIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO PEHICHU, CIOCOOHON aJanTUpOBaThCS K OBICTPO
MEHSFOLTUMCS YCIIOBUSIM KU3HU;

—HANpaBJIEHHOCTh OOyuYeHUsT Ha CHCTEeMAaTHYeCKOe NpHUOOIIeHHEe OO0y4arommxcs K
CaMOCTOSITEIILHON TMO3HABATEIILHON JEATENIbHOCTH, HAYYHBIM METOJIaM ITO3HaHUs, (POPMHUPYIOIIHM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

—o0ecrieyeHne yCIOBHH, CHOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYYAIOUIMMHUCS — ONBITa
pa3HOOOpa3HON JAEATEeTbHOCTH, IO3HAHUS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMTICTCHIIHH ), IMCIOIINX YHUBEPCATbHOE 3HAUCHUE IS PA3IMYHBIX BUIOB JCSITCILHOCTH,

—dopmupoBanue o0meld (QYHKIHMOHAIBHON W €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, B TOM
YHUClIe YMEHUH OOBSCHATH U OICHUBATH SBICHUS OKPYXKAIOIIET0 MHPA, UCIOJIBb3Ys 3HAHUS U OTIBIT,
MOJTyYEHHBIE [TPU U3yUYEeHUU XUMUHU, TPUMEHATh UX MPHU PELICHUH MPOOIEM B MOBCEIHEBHON KU3HU U
TPYAOBOM AEATEIbHOCTH;

—dopmupoBaHre y 0OyYarOIIUXCS TYMAaHHUCTUYECKUX OTHOILICHWM, MOHMMAaHUs IIEHHOCTH
XUMUYECKUX 3HAHUM JIJIs1 BRIPAOOTKHU IKOJIOTHYECKH 1€Ie€CO00pa3HOro MOBEICHUS B OBITY U TPYIOBOM
JESTEIIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/I0POBBS M OKPYIKaIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBALMH K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA
OCHOBE YCBOEHHSI OOIIEUYEIIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HAINpaBJICHHOCTH JAIbHEHIIIEr0 O0yYCHHUS.

MecTo U poJib MpeaMeTa B y4eOHOM IJIaHe (KOJIMYECTBO Y4eOHBIX YacoB, HA KOTOpoe
paccuuTaHa padoyasi MPOorpaMMa B COOTBETCTBHH € Y4eOHBIM IJIAHOM, KaJIeHIaAPHBIM Y4eOHbIM
rpagpuxom).

OOmree 4McIO 4YacoB, OTBEAEHHBIX AN WM3YYEHHMs] XMMHUU HA YPOBHE OCHOBHOTO OOIIEro
obpasoBanwusi, cocraniser 136 dacos: B 8 kinacce — 68 yacos (2 vaca B Hezenio), B 9 kiracce — 68 yacoB
(2 yaca B HezIETIO).

2. COJAEP)KAHUE OBYUYEHUA
8 KJIACC

IlepBoHayaIbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B KU3HU Yel0BeKa. XUMUS B CUCTEME HAayK. Tea U BellecTBa.
®u3nyecKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHHE BemecTB. [loHsATHE 0 METO/1ax MO3HAHUS B
xumuH. YucTeie BelecTBa u cMecu. CriocoObl pasjielieHus cMecei.

ATOMBI ¥ MOJIEKYJTbI. XUMUYECKHE eMeHThl. CUMBOJIBI XUMUYECKHUX 3J1eMeHTOB. [IpocThie
CJIO’KHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IMOCTOSHCTBA
coctaBa BemecTB. OTHOCUTENNBbHAS aToMHast Macca. OTHOCHTENIbHASI MOJIEKYJIIpHast Macca. MaccoBast
JIOJISI XUMUYECKOT'0 DJIEMEHTA B COCAUHCHUH.

KomnuectBo BemectBa. Monb. MosgspHas Macca. B3anMocCBsi3p KOJIMYECTBA, MACCHI M YUCIIa
CTPYKTYPHBIX €IMHHII BelecTBa. Pacu€Tsl mo GpopmynamMm XUMUYECKHX COCTUHEHUH.

Pu3nyecKue 1 XUMHYECKHE SBJICHNs. XUMUYECKast PEaKUs U €€ MPU3HAKN. 3aKOH COXPAHEHUS
Macchl BeIIECTB. XUMHUYecKne ypaBHeHHs. Kimaccudukarmuss XUMUYECKUX peakuuid (COeqTuHEHMUs,
pa3NoXKeHMs, 3aMeleHus, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYJOW, MpaBUjaMH paboThl B Jjabopatopuu U HpUEMaMu
oOpartieHus ¢ 1abopaTOpHBIM 000PYI0BaHNEM, H3yUEHUE U OMHCaHKe (PU3HMUECKUX CBOMCTB 00pasioB



HEOpPraHMYECKUX BEIIeCTB, HaOMI0AeHNE PU3NUYEeCcKUX (IIaBJII€HHWE BOCKA, TasHUE JIbJa, pacTHUpaHUe
caxapa B CTyIIKe, KUIIEHHE W KOHJEHCAIMs BOJbI) U XMMHUYECKUX (TOPEHHE CBEYM, MPOKATUBAHUE
MEJHOW TMPOBOJIOKH, B3aHUMOJCICTBHE Mela C KHCIOTOW) sBJIEHWH, HAONIOJIEHWE M OINHCaHUE
IPU3HAKOB IPOTEKAHUS XMMHUYECKUX peakuui (pas3jioKeHHe caxapa, B3aUMOJIECHCTBUE CEPHOU
KHUCJIOTHI ¢ XJIOpUJoM Oapusi, paznoxkenue ruapokcuaa meau (1) mpu narpeBanuu, B3auMoJIeHCTBUE
’Kene3a ¢ pactBopom cosir meau (I1), uyuenue cnocoboB paszzesieHust CMecei: ¢ TOMOIIbIO MarHuTa,
¢bunbTpoBaHKe, BbIMApUBAHUE, TUCTHILISALUS, XpomaTorpadus, mpoBeJeHHE OYHUCTKHU IMOBapEHHOM
COJHM, HAOMIOZACHWE M ONHCAHUE pE3yJbTATOB IPOBEACHHUS OINbBITA, WILIIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACChl, CO3IaHUE MOJIEJIeH MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BasxHeiilue npeacTaBuTe i HEOPraHUYECKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopox — 37I€MEHT M HPOCTOE BELIECTBO.
Haxoxnenue kucimopona B npupoje, (puamyeckue M XMMHUYECKHE CBOMCTBA (PEeakiUu TOPEHHs).
Oxcunpl. Ilpumenenue xkucnopona. CrocoObl TONMy4eHHS KHUCIOpoAa B JabOpaTopuu |
npoMbluieHHOCTH. KpyroBopor kucinopoga B mpupoge. O30H — amioTpomHas MOAU(pHUKALUs
KHCIIOpO/a.

TemnoBoit >PdekT XUMHUECKONH peakiud, TEPMOXUMUYECKHUE YypaBHEHUS, OK30- H
SHJIOTEPMHUUYECKHE peakiuu. TOIIMBO: Yrojib U ME€TaH. 3arpsi3HEHUE BO3AyXa, YCUICHUE TAPHUKOBOTO
s dexTa, pa3pymieHrne 030HOBOTO CIIOSL.

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoaa B mpupojae, Gpusndeckue u
XMMHYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOOBI OTy4YeHus. Kucnoter u conm.

Mounsipabiii 006EM ra3oB. Pacu€Tsl M0 XUMHUECKUM yPaBHEHUSM.

®usnueckue cBolicTBa BOAbl. Boma kak pactBoputens. PactBopel. HaceleHnsle u
HEHACBIIIEHHbIE PacTBOPbI. PacTBOpUMOCTh BellecTB B BojJie. MaccoBasi 10J1s1 BELIECTBA B PacTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHoBanusa. Ponb pacTBOpoB B HpHUpPOJE M B JKU3HU UEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arps3sHeHUue NpUpoAHbIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BO/I.

Knaccudpukanus Heopranmdeckux coenuHeHuil. Okcunpel.  Knaccudukamuss OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(pOTepHbIe) U HecojeoOpazyromue. HomeHkmatypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomyuenue okcuaoB.

OcHoBanus. Knmaccudukanust ocHoOBaHUU: 1IENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. ®Pusnueckue M XHUMHUYECKHE CBOWCTBAa OcCHOBaHuiu. [lomyuenue
OCHOBAHUM.

Kucnotsl. Knaccudpukauusa xuciaor. Homenknatypa kucior. @u3mdeckue U XHUMHUYECKUE
cBoiicTBa kKUcHoT. Psan akrusHoctu metamuioB H. H. bekerosa. [lomyyenue Kucmior.

Comu. Homenknarypa cosneit. @u3znueckne 1 XuMU4YecKre cBoricTBa coseil. [lomydenue comneit.

['eneTnueckas CBSI3b MEXKIy K1acCaMH HEOPTraHUYECKUX COCTUHEHUMN.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIpE/IelIeHUE COJIepKaHUs KHUCIOopoJa B BO3/yXe, IMOJydyeHHe, coOupaHue,
pacrio3HaBaHUME M H3Y4YEHHE CBOMCTB KHCJIOpOJa, HAOIIOJAEHHE B3aHMMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HUKHOBEHMSI M TPEKPALEHUA TOpeHus (moxkapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJOB M ONKCAaHUE UX CBOMCTB, MOITy4YEHHE, COOMpaHUE, paCllO3HABAHUE U HU3YUYECHHE
CBOMCTB BOJOpojaa (ropeHue), B3amMmojeiicTBHe Bogopoaa ¢ okcuaom wmeau (I1) (BozmokHO

UCIIOJIb30BaHUE BHUAEOMATEPUATOB), HaONIOJIeHHEe OO0pa3loB BEIIECTB KOJIUYECTBOM 1 MOJb,
HCCIIeIOBaHHE 0COOEHHOCTEN pacTBOPEHUS BEILIECTB C Pa3IMUHON PacTBOPUMOCTHIO, IPUTOTOBIEHUE
pPacTBOpPOB C OMNPENEIIEHHOM MAacCOBOW JOJIEW PACTBOPEHHOIO BELIECTBA, B3aUMOJECHCTBUE BOJBI C
MeTaJljlaMHu (HaTpUeM U KajbleM) (BO3MOKHO HCIIOJIb30BAHME BUJIEOMATEPHANIOB), MCCIIEOBaHHE
00pa3loB HEOPraHMYECKHX BELIECTB pPA3JIMYHBIX KJIAcCOB, HAONIOJEHUE HW3MEHEHHS OKpPaCKU
WHIUKATOPOB B PACTBOpPAX KHCIOT W IIeNoYel, m3ydeHue B3ammojencTBus okcuaa meau (I1) c
pacTBOPOM CEpPHOM KHUCJIOTBHI, KHCIOT C MeETalUlaMH, PEaKUUN HEUTpalU3aluy, I[OJy4YCHHE
HEpPacCTBOPHUMBIX OCHOBAaHMI, BBITECHEHHE OJHOIO MeTajula JIPYTMM W3 pacTBOpa COJH, pELIEHUE
HKCIIEPUMEHTAIIBHBIX 3a/a4 10 TeMe «BaxkHeume Kinaccsl HEOPraHUYECKUX COCAUHEHUN.

Ilepuoanueckuit 3akoH u Ilepuoamyeckass cucrema xumudeckux 3jaementoB JI. H.
MenpesneeBa. Ctpoenne aToMoB. XHMHYECKas CBfi3b. OKHCIHUTEIbHO-BOCCTAHOBHUTE/IbHBIC
peakuuu



[lepBbie MOMBITKH KJIACCU(PUKALUU XUMHUYECKUX 31eMEHTOB. [loHATHE O rpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIC M IIEJIOYHO3EMEIbHbBIE METaJUIbl, TaJOre€Hbl, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(pOoTepHbIe OKCUABI U TUAPOKCUIBIL.

IIepnonnueckuint 3akoH. Ilepuonnueckas cucrema xumMudeckux aiueMeHToB /1. 1. Menneneesa.
Kopotkonepuoanas u anmuuHonepuoHas Gopmsl [leproauueckoit cucTeMbl XUMUYECKUX 2JIEMEHTOB
. 1. Menneneesa. [leproabl v rpynmnbl. PU3HYECKHN CMBICI IOPAIKOBOIO HOMEPA, HOMEPOB IIepruoaa
Y TPYIIIbI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX sjep. M3otomnbl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00o0s0uek aTomMoB nepBbIX 20 xumudeckux anemeHToB [lepuoanueckoii cucremsl J. 1. Menpaeneena.
XapakTepucTUKa XMMHUYECKOIO JJIEMEHTAa II0 ero mnosoxeHutro B Ilepuonmueckon cucreme /.
H. Meunneneena.

3aKOHOMEPHOCTH U3MEHEHHS pajuyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METAJUIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akona u Ileproauyueckoit cUCTEMbl XUMHUUECKUX 3JEMEHTOB [Tt
pa3BuUTHSA HAyKu U npakTuku. [{. 1. MenneneeB — yu€Hbli U rpaXkJaHUH.

Xumuueckas cBsi3b. KoBaseHTHas (MOIspHAs U HETOJSIPHAs) CBSI3b. DJIEKTPOOTPUIIATEIILHOCTh
XUMHUYECKUX AJ1eMEeHTOB. MIOHHas CBS3b.

Crenens okucneHusi. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIC peakinu. [Iporeccsl OKUCICHHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3y4eHHe 00pa3lloB BEIIECTB METAIJIOB M HEMETAJIIOB, B3aUMOJICHCTBUE THIPOKCH/IA LIMHKA C
pacTBOpamMu KUCIOT U HIEJIIOYEH, MPOBEIECHNE OMBITOB, WILTIOCTPUPYIOUTUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3NI0KEHUs, COSTUHEHHUS).

Meoswcnpeomemnuwie ceazu

Peanu3anust MeXIIpeIMETHBIX CBS3EH MPHU U3YYEHUU XUMUHU B 8 KIlacce OCYIIECTBIISIETCS Yepes
UCIIOJIb30BAaHUE KaK OOINWX €CTeCTBEHHO-HAYYHBIX TIOHSATUH, TaK W TOHSATUH, SIBISTFOIIAXCS
CHUCTEMHBIMU IS OTAEJbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIE TOHSATHS: HAYYHBIM (DaKkT, TMIOTE3a, TEOpHsl, 3aKOH, aHAJIN3,
CUHTE3, KllacCupUKalUs, MEePUOTUIHOCT, HAOMIOIeHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHUE,
MO/1€]1b, SIBJICHUE.

®usnka: Marepus, aroM, JJIEKTPOH, IMPOTOH, HEWTPOH, WOH, HYKIUJ, H30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, FIEKTPUUECKUI 3apsi, BEIIECTBO, T€N0, 00bEM, arperaTHOE COCTOSIHUE
BEIIIECTBA, ra3, PU3NYECKUE BEIIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TNIaHeThl, 3BE3/1b1, COHIIE.

buonorust: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpochepa, MUHEPATbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMBbIE,
TOTUTBO, BOJTHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUuMH4YeCKasi peaKnus
[Iepnonnueckuit 3akoH. [lepnoandeckas cucrema XuMu4eckux aemMeHToB Jl. 1. Menneneesa.

Crpoenune aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKUX JJIEMEHTOB IEPBBIX TPEX
[IEPUOJOB, Kalus, KaJblMsd M HUX COCAMHEHHM B COOTBETCTBHUH C IIOJIOKCHHUEM DIIEMEHTOB B
Ilepnonnueckoii cucteMe U CTPOCHHEM MX aTOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOW CBA3U. THIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMHUYECKON CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMUECKUX BEIIECTB. XMMUYECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIMUXCA K Pa3IM4YHbBIM KJIACCAM HEOPraHWYECKMX COCIMHEHMI, TE€HETHYEeCKas CBA3b
HEOPraHUYECKHUX BEIECTB.

Krnaccudpukanus XMMHUYECKMX pPEaKIUil MO pa3iMyHbIM IMpU3HaKaM ([0 YUCIY U COCTaBy
YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P EKTY, M0 U3MEHEHUIO CTENEHEW OKUCIIEHUS
XUMHUYECKHUX AJIEMEHTOB, II0 OOpaTUMOCTH, M0 YYaCTHIO KaTajau3aTopa). JK30- U dHIO0TEPMHUYECKHE
peakuyy, TepPMOXUMHUYECKUE YPABHEHHUS.



[TonstTne o ckopoctn xuUMHUUYecKoW peaknuu. [loHsaTHE 00 0OpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHsATHEe 0 TOMOTeHHBIX U TeTepOreHHBIX peakuusx. [loHsTue o xaTtamuse.
[TonsiTie 0 xuMuyeckoM paBHoBecuH. DAKTOPHI, BIUAIOIIME HA CKOPOCTh XMMHUYECKON peakluuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIMH, JJIEKTPOHHBIA  OallaHC ~ OKHCIUTENIbHO-
BOCCTaHOBUTENIbHON peakiui. CocTaBiIeHrnEe YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINi
C HCIOJIb30BaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopust 27AEKTPOTUTUYECKON TUCCOIMALMU. OJEKTPOJIUTHI M HEIJIEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHU3M JUCCOLMAIMU BEHIECTB C Pa3IMYHbIMU BUIAMH XUMHUYECKOW CBA3U. CTerneHb
mucconuaiuu. CUIBbHBIE U cI1a0bIe SJICKTPOIHTEHIL.

Peakuuu woHHOro oOMeHa. YCIIOBUSI MPOTEKAHHS PEaKIMii MOHHOTO OOMEHa, MOJIHbIE U
COKpalEHHbIE HMOHHBbIE ypaBHEHUs peakuuid. CBOWMCTBAa KHUCIIOT, OCHOBaHMIl M CoOJied B CBETE
IpeJICTaBICHUI 00 PIEKTPOIUTHUECKON Aucconanuu. KauectBenHsle peakiiuy Ha noHbL. [loHsTue o
TUAPOIIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJICTISIMHA KPHCTAIUTMIECKUX PEIIETOK HEOPTraHNYECKUX BEIIECTB — METAJIIIOB
Y HeMeTalIoB (TpaduTa 1 anMasa), CJI0KHBIX BELIECTB (XJIOpUAa HATPUS ), HCCIIEA0BAHNE 3aBUCUMOCTH
CKOPOCTM XMMHYECKOH pEaKUWu OT BO3ICHCTBUS PA3IUYHBIX (AKTOPOB, HCCIICAOBAaHUE
9JIEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, Mpolecca AMCCOIUAIMN KHUCIOT, MIENo4Ye u coliel
(BO3MO’KHO HCIIOJIb30BaHUE BUICO MAaTEPHAJIOB), IPOBEACHUE OMBITOB, WILTIOCTPUPYIOMIUX MPU3HAKA
MPOTEKaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHUE OCalKa, BbIAENEHUE ra3a, 00pa3oBaHUE BObI),
OTIBITOB, WJUTIOCTPUPYIOUINX TPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX peaKkiuil (ropeHue,
peaKIuu pa3lIoKEHUs, COCTUHEHHS), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C MOMOIUIBIO
Ka4eCTBEHHBIX PEAKIINI Ha MOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTa/uibl 1 UX cOeTMHEHUSI

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenua. CtpoeHue u (U3HUECKHE CBONCTBA MPOCTHIX BEIIECTB — TallOTeHOB. XHMHYECKUE
CBOIiCTBa Ha TmpuMepe XJopa (B3aMMOJAEWCTBHE C MeETaUIaMM, HEMeTaJlJlaMH, IIeI0YaMH).
XnopoBojoposi. CossiHast KMCI0Ta, XUMUYECKHE CBOICTBA, MOJTyueHHe, IpuMeHeHue. JlefictBue xinopa
¥ XJIOPOBOJIOPO/IAa HA OPTaHU3M YelloBeKa. BakHelmme XJI0pH/Isl M MX HAX0XKIEHUE B IPUPO/IE.

OOmast xapaktepuctuka 3meMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKkTepHbIe cTeNeHn okuciaeHns. CTpoeHue u pu3nyeckre CBOWCTBA MPOCTHIX BEMIECTB — KUCIOPO/Ia
U cepbl. AJUIOTpONHbIE MOJAU(PHUKAIMU KHUCIOpOJa U Cepbl. XUMHUYECKHE CBOWCTBA CEpBHI.
CepoBoniopoJ1, CTpoeHue, PU3NIECKue U XUMUYecKre cBoicTBa. OKCHIBI Cephl KaK MPEJICTaBUTEIH
KUCIOTHBIX OKcHJoB. CepHas Kuciora, (U3MYEeCKHe M XHMHUYEecKHe CBoicTBa (oOmme Kak
IpeJICTaBUTENs Klacca KHUCIOT M creuugpuyeckue). XUMHUUECKHE DPEaKIUH, JEeKallde B OCHOBE
IPOMBIIIJICHHOTO crI0co0a MoJTyueHus cepHOU KUcnoThl. [Ipumenenune cepHoit kucinotsl. Conu cepHoit
KHCJIOTHI, Ka4eCTBEHHAas peaknus Ha cynbdar-uoH. Haxoxaenne cepsl U €€ COeAMHEHUI B PUPOJIE.
XUMHUECKOE 3arpsA3HEHHE OKpY’KaloIled Cpelbl COEAMHEHUSIMH cepbl (KHCIOTHbBIE JIOXKIM,
3arpsi3HEHUE BO3AyXa U BOAOEMOB), CIOCOOBI €r0 IMPEeOTBPAILCHHUS.

OO6miass xapakTepuctuka dsjaeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHUS. A30T, paclpoCcTpaHEeHHE B NMpUpojae, GU3NUECKUe U XUMUYECKHE
cBorictBa. KpyroBopor aszora B mpupoge. AMMHAK, €ro (U3MUYECKHE U XUMHUYECKHE CBOMCTBA,
nojy4yenue u npuMeHeHue. Coiau aMMOHUS, UX (PU3NYECKHEe U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHBI aMMOHMs. A30THas KHCIOTa, €€ TOoJydyeHue, (QU3ndecKue Hu
XMMHUYEeCKHe CBOMcTBa (oOmMe Kak NpeJCTaBUTENs Kjlacca KHCIOT U creruduyeckue).
Hcnonp30BaHne HUTPATOB M COJIEH aMMOHMSI B KaueCTBE MUHEPAIBHBIX yJI0OpeHHH. XUMHUYecKoe
3arpsI3HEHUE OKPY’KAIOIEH Cpelbl COENMHEHUSIMHU a30Ta (KMCIOTHBIE 0K, 3arpA3HEHHE BO31yXa,
mouBbl M BOJI0EMOB). Docdop, amnorponHsie Moaudukanuu dhochopa, GU3NIECKHE U XUMUIECKUE
cBoiictBa. Oxcupa docdopa (V) u dochopHas kucinora, (U3NYECKUE W XUMHUYECKUE CBOICTBA,
nosydenue. VMcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX yI00pEHHUIA.

OOmast xapaktepucTuka 3meMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE CTEMEeHH OKUCJIEHMs. YTIEepo, auIOTpOIHble MOIU(UKALMM, PACIPOCTPAHEHHUE B



npupoje, GuU3MUecKue M XUMHUYECKHe CBoWcTBa. AnmcopOums. KpyroBopoT yriepoma B mpupoje.
Oxcuapl yriepoaa, ux (U3NYECKHe W XMMUYECKHE CBOMCTBA, JEHCTBHE HA JKMBBIC OPraHU3MBI,
NOJy4YeHHEe M NPUMEHEHHe. DKOJIOrMyeckue MpoOieMbl, CBs3aHHble ¢ okcuaoMm yriepona (IV),
TUIIOTe3a 100aTbHOTO MOTEIUICHUS KIIMMaTa, MAaPHUKOBBIA APQEKT. YTOIbHAS KUCIOTA U €€ COJH, UX
¢du3nyeckue M XMMHUYECKHE CBOWCTBA, IOJIydeHUE M INpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHar-uoHbl. Mcrnonb30oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35IUCTBE.

[TepBoHavabHbIE NOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUAX yriepoaa (MeTaH,
9TaH, OSTWIEH, aUeTWIeH, OJTaHOJ, [JIMIEPUH, YKCyCHas KucioTa). lIpupoaHble HCTOYHMKH
YTIAEBOAOPOAOB (YrOib, IPUPOIHBIN I'a3, HE(TH), IPOAYKTHI UX IepepabOoTKH (OEH3UH), X POJIb B OBITY

U poMbINUIeHHOCTH. [IoHATHE 0 OMOIOrNYeCKH BaXKHBIX BEILIECTBAX: KUPAX, OCJIKAX, yIIeBOAAX — U
UX POJIM B )KU3HU YeJI0BeKa. MarepuabHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHU.

Kpemuuii, ero gpusnueckue 1 XuMHUYECKUE CBOICTBA, OJdy4YeHHEe U npuMeHeHue. CoeMHeHus
KpemHusi B npupoze. OOmue npencraBieHust o0 oxcuae kpemuust (IV) m KpeMHUEBOW KHCIOTE.
CunMkarsl, X UCIOJIb30BaHUE B OBbITY, B IPOMBIIIICHHOCTU. BakHelIIne cTpoUTeIbHbIe MaTepUaIbL:
KEepaMHKa, CTEKJIO, IEMEHT, OeToH, jkene300eToH. IIpobGiembl 06e30MacHOrO HCHOJIB30BAHMUS
CTPOUTEJIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM )KU3HHU.

Xumuueckuii IKCnepumenn

u3ydyeHue oOpa3lloB HEOPraHWYECKMX BEILIECTB, CBOMCTB COJITHOW KHCIIOTBI, IpPOBEIEHHUE
KAUECTBEHHBIX pEaKLUMUi Ha XJOPUA-HUOHBI U HAOJIIOJIEHWE NIPU3HAKOB MX IPOTEKaHHUs, OIIbITHI,
oTpakarolmue (u3MYecKkue M XMMUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C oOpa3suamMu XJIOpUIOB (TaJOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3umaMu ceppl M €€ COCOUHEHUSAMH (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEpHAIIOB),  HaOmoJIeHHe  mpolecca  OOyrJMBaHWsS — caxapa  IOA  JCHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOThI, HW3y4EHHE XHMHUYECKMX CBOWCTB pPa30aBICHHON CcepHOM
KHCJIOTHI, TMPOBEACHNWE KAYeCTBEHHOW peakIuu Ha CyiabpaT-nOH W HAOIIOJCHHWE TpHU3HaKa e&
OPOTEKaHUs, O3HAKOMJICHME C (U3MYECKUMHU CBOMCTBaMH a30Ta, (ochopa M HUX COEIUHEHUI
(BO3MOYXHO HCIIOJIb30BaHUE BHJAEOMATEpUAOB), oOpa3laMu a30THBIX U (PochOpHBIX yAOOpEeHUH,
HoJy4YeHue, cobupaHue, pacrio3HaBaHUE M W3y4YE€HHE CBOMCTB aMMHakKa, POBEJCHHE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHHUS U (pochaT-MOH U U3ydyeHUEe MPU3HAKOB MX MPOTEKaHUs, B3aUMOJAEHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBHI C MeJbI0 (BO3MOKHO MCIIOJIb30BAaHUE BUAECOMATEPHUAIIOB),
U3Y4YEHHE MOJIeNed KPUCTAJUIMYECKUX pPEIIETOK anMmasa, rpagura, ¢yiaepeHa, O3HaKOMJIEHHE C
IpOIECCOM  aJCOPOLMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM
[IPOTUBOTa3a, IOJIy4eHHE, COOMpaHMe, pPAcllO3HABaHWE U HM3YyUYEHUE CBOMCTB YIJIEKHCIIOTO Tasa,
IPOBE/ICHUE KAuyeCTBEHHBIX pEaKlUMi Ha KapOOHAT M CHIIMKAT-HOHBI M H3yYEHHUE NPHU3HAKOB HX
IPOTEKaHUs, O3HAKOMJIEHWE C NOPOAYKIHEH  CHJIMKATHOW  IPOMBILIUIEHHOCTH, pElIeHUe
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BaykHele HeMeTallIbl U X COCIUHEHUS.

Metayibl M MX COeAUHEHUS

OOmiast xapakTepUCTHKa XUMHYECKUX 3JEMEHTOB — METaJIOB Ha OCHOBaHMU UX IOJIOKEHHS B
[Tepuonnueckoii cucreme xumuueckux siaemeHToB JI. . MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTaJlJI0B. MeTamnueckas CBA3b U METAJUINYECKask KPUCTAIUINYECKAs PEIIETKA. DIEKTPOXUMHUECKUN PsilL
HanpspKeHUH MeTaioB. PU3MYecKue U XMMHYECKHe CBoWcTBa MeTauioB. O0Imue crnocoObl MOIyYeHHUs
MeTauioB. [loHATHE O KOPPO3WM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI WX OT KOppo3uu. CruiaBbl
(cTamb, 4yryH, JIOPAIFOMUHHMA, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIIEHHOCTH.

[Ilenouynsle MeTamibl: mosiokeHue B Ileproguueckoll cucTeMe XMMHUYECKUX 3J1eMEHTOB /Jl.
U. MenneneeBa, CTpOeHHE UX aTOMOB, HaX0Xk/1eHHE B npupoje. Puznueckrue 1 XuMUYECKUE CBONCTBA
(Ha mpumepe HaTpust M Kanus). OKCUABI U THAPOKCUABI HATpUsS W Kanus. [IpuMeHeHue Iea04YHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenoyHO3eMenbHbIE METAJIBI MAarHUW M KaJbLUi: mojoxeHue B Ilepuoanueckoit cucreme
xuMHudeckux snemMeHtoB J[. M. MeHnneneeBa, CTpoe€HHE HX aTOMOB, HaxO0XXJICHUE B MPHUPOJE.
dusnueckue 1 XMMUYECKHUEe CBOWCTBA MarHUs M Kalblus. Baxkneiimume coenHeHus Kaiblus (OKCU,
TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHUSI.

Amromunuii: nonoxeHne B llepuoanueckoil cucreMe XMMHUYECKMX 3JIeMeHTOB  [I.



N. MeHnneneeBa, CTpOCHUE aTOMa, HAXOXAEHUE B mpupoje. PU3nyeckue U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THUIPOKCH A ATFOMHHHSL.

Keneszo: nonoxenue B [lepronnueckoit cucreme xumudeckux 3yemeHToB . 1. Menneneena,
CTpPOCHME aToMa, HaxoxjAeHue B npupojae. Ousndyeckue u XMMUUYECKHUE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl 1 conu xenesa (11) u sxenesa (II1), ux cocras, cBOWCTBA U MOTyUYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJICHHE ¢ 00pa3laMi METAJUIOB M CIIaBOB, X (PU3UYECKHMMH CBOWCTBAMH, U3yYCHUE
pe3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HCHOJIB30BaHUE BHJIEOMATEPHANIOB), O0COOEHHOCTEMH
B3aUMOJICHCTBUS OKCHJIA KaJbIMs U HATPUS C BOJIOM (BO3ZMOYXKHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB),
HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs XKejle3a B KHUCIOpoAe (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKUUd Ha HOHBI:
MarHusi, KaJbIl¥s, AIFOMUHUS, IMHKA, xene3a (I1) u sxenesa (III), menu (II), Habmomenne u onrMcanue
MPOLIECCOB OKpAIIMBaHUA TJIAMEHU MOHAMH HATpUs, Kajlus U Kajblus (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCcleA0BaHne aM(OTEPHBIX CBOWCTB TUAPOKCHIA AITIOMHHHUS U THAPOKCHA
[IMHKA, pEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeile MeTasibl U UX COSTUHEHUSD.

XMMHUS ¥ OKpPY:KaOLIAs cpeaa

BemectBa u MaTepuaibl B MOBCEIHEBHOM >KU3HU 4YeloBeka. be3omacHoe HCMonNb30BaHHE
BEILIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIb npyu XuMHUYECKUX 0KOTaxX U OTPABIICHUSIX.

XuMUYecKoe 3arpsi3HEHHE OKpY’Karolleil cpensl (MpeaenbHas IOMYyCTHMAas KOHIICHTpAIus
Beulects, gainee — [1/1K). Ponp Xxumuu B perieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii Ikcnepumenm:

M3y4deHHE 00pa3I[OB MaTEPHAJIOB (CTEKIIO, CIIaBbI METAJIOB, TOJIMMEPHBIC MAaTCPHAIIBI).

Mesxicnpeomemmuuwle ceéa3u

Peanm3arust MEKXIIPEIMETHBIX CBS3CH TP U3YYCHUN XUMHHU B 9 KITacce OCYIISCTBIISICTCS Yepes
UCIIONIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK M TOHSATHH, SBISIOMIUXCS
CHUCTEMHBIMU ISl OTACBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01Iue ecTecTBEHHO-HAYYHbIE MOHSATHUS: Hay4yHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, Kiaccu(uKanus, nepuoJuIHOCTb, HAOIIOIEHHE, IKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE,
MO/JIeJIb, SIBIIEHUE, TAPHUKOBBIN 3(h(PEKT, TEXHOTOT S, MaTepPHAIIBI.

dusnka: Marepus, aroM, JJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIUJI, H30TOIIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIA, SJIEKTPUUECKHUM 3apsil, TPOBOJHUKH, MTOITYIIPOBOJIHHUKH, AUSJIEKTPUKH,
($oTOdIEMEHT, BEIIECTBO, TeJI0, O0BEM, arperaTHoe COCTOSHME BeEIIeCcTBa, Ta3, pacTBOP,
pPacTBOPUMOCTh, KPUCTAJUNIMYECKasi pEHI€TKa, CIUIaBbl, (PU3NUYECKHEe BETUYHUHBI, EAMHUIIBI U3MEPEHUs,
KOCMHUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dotocunTes, Abixanue, Ouocdepa, IKOcHCTEMa, MHUHEpPAIbHBIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEPATbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMBbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ pe3yNbTaThl OCBOEHHS IPOrpaMMbl OCHOBHOro 0Omiero oOpa3oBaHUs
JIOCTUTAIOTCSl B X0/l OOy4YeHMs] XMMHUU B €IMHCTBE Y4eOHOM M BOCHHMTATEIbHOW NEATEIbHOCTH B
COOTBETCTBUHU C TPAJULUOHHBIMU POCCHUHCKMMM COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSAMH, IPUHATHIMU B OOIIECTBE MPaBUIaMH U HOPMaMU MOBEAECHHSI M CIOCOOCTBYIOT MpolieccaM
CaMOIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIIUHN 00YYaIOIIMXCSL.

JIM4HOCTHBIE pe3yNbTaThl OTPa)KalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALUI U PaCIIMPEHUE OIbITA AEATEILHOCTH HA €€ OCHOBE,
B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOr0 BOCTIUTAHUS



LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJIEAUIO, TIOHMMAHUS 3HAYEHHUS XMMMUYECKONM HAyKM B JKM3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(pOpMalueld O MepeloBbIX IOCTHKEHUSAX U OTKPBITHUAX
MHUPOBOW U OTEUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpa U
00111eCTBa;

2) rpa:KIaHCKOT0 BOCIIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOPMax M NpPaBWIaX MEXKIUYHOCTHBIX OTHOLICHUH B
KOJJICKTHBE, KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJE3HOH, Yy4eOHO-
HCCJIEIOBATENILCKOM, TBOPYECKOW W JPYrMX BUIAX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JI€TEIbHOCTH IPH BBIMOJIHEHUH Y4YeOHBIX, IMO3HABATEIbHBIX 3aJa4, BBIIOJIHEHUH
XUMHUYECKHX JKCIIEPUMEHTOB, CO3/IaHUU y4E€OHBIX MPOEKTOB, CTPEMIJICHUS K B3aMMOIOHHMAHUIO U
B3aMMOIIOMOIIIH B TIPOLIECCE 3TOM y4eOHO! NesITeIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEICHUE U
MIOCTYNIKM CBOMX TOBApHUILEH C MO3WLHMHU HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
IIOCJIE/ICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTr'0 MO3HAHHUS:

MHPOBO33PEHUYECKUE MPEICTABICHMSI O BEIIECTBE U XUMUYECKON PEaKIMK, COOTBETCTBYIOLINE
COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH M COCTABJSIOIIME OCHOBY MJi MOHUMAaHUS CYIIHOCTH
HAYYHOH KapTHUHBI MHpPA, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS HPUPOJIBI,
B3aUMOCBS35IX UEJIOBEKA C IPUPOJHON CpeIoil, O POJIM XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

[I03HABATE/IbHbIE MOTHBBI, HAlpPABJICHHbIE HA IOJYYEHUE HOBBIX 3HAHMW 110 XHUMHH,
HEeoOXoauMble N1  OOBACHEHUs HAONIOAAEMBIX TPOIECCOB U  SBICHUM, MO3HABATEIIbHOMH,
MH(OPMALIMOHHON M YUTATEIbCKOM KYJIbTYPbl, B TOM YHCJI€ HABBIKOB CaMOCTOSITENIbHON paboThI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIMTEPAaTYpOW, JOCTYNHBIMH TEXHHUYECKUMHU CpPEICTBAMHU
MH(OPMAaLIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOyYEHHI0 U TO3HAHHUIO, JI0003HATETHbHOCTb, TOTOBHOCTh U CIHOCOOHOCTH K
caM000pa3oBaHUI0, TPOSKTHONM M HCCIICIOBATEIHLCKON JEATEIHbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABIEHHOCTU U YPOBHS 00yUYEHUS B JajbHEHIIEM;

4) popMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHHNE LIEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOLIEHMS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3/10pOBBI 00pa3 KM3HU, OCO3ZHAHUE TOCIEACTBUN M HENPUATHE BPEAHBIX MPUBBIYEK (YHOTpPEOICHUS
QJIKOTOJIs, HApKOTHKOB, KYypeHHs), HEOOXOIUMOCTH COOIIO/IEHUS MpaBUJl O€30MacHOCTH MpHU
oOpallleHnU ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOr0 BOCIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YUEHHIO Mpodeccuil U TpyJa paziIuyHOro poja, YBaXKEHHE K
TPYLy W pe3yibTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YMCIE HA OCHOBE IPUMEHEHHS IPEIMETHBIX
3HaHUW N0 XUMHUH, OCO3HAHHBIN BBIOOP MHIUBUIYaTbHONU TPAEKTOPUU MPOJIOJKEHUSI 00pa30BaHus C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTM K XHWMHUH, OOIIECTBEHHBIX HWHTEPECOB H
MOTpeOHOCTEH, yCHEeIHOW MpodheCcCUOHATBHON JESTEIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb a/IalITUPOBATHCS B PO ECCHOHATILHOM Cpefe;

6) 9KO0JIOrNY€eCKOr0 BOCTIUTAHUSI:

9KOJIOTHYECKHU 11€JecO00pa3HOoe OTHOLICHHE K MPHUPOJE KaK HCTOYHUKY KHM3HM Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMS, MOHHMMaHUE IIEHHOCTH 3J0pOBOro M 0e30macHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MUYECKOMY M MCHUXHYECKOMY 3/J0POBbIO, OCO3HAHHE
IIEHHOCTH COOJIIOJICHUs MpaBuil O€30MacHOTO MOBEACHHs NpU paboTe C BEIIeCTBAaMH, a TaKXke B
CUTYaLUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPUMEHSTh 3HAHHUS, MOJy4YaeMble MPU U3YUYEHUHM XUMHH, JUIS pElIeHUs 3ajad,
CBSI3aHHBIX C OKPY>KAIOIIEH MPUPOJHON CPEeNOM, JUIsl MOBBIIIEHUS YPOBHS SKOJIOTUUYECKOU KYJIbTYpHI,
0CO3HAHMs TII00ATBHOTO XapaKTepa SKOJOTHYECKHX MpoOJeM W MyTed MX pPEelIeHUs MOCPEeICTBOM
METOJIOB XUMHH, SKOJIOTMYECKOTO MBIIIIEHUS, YMEHHs] PYKOBOJCTBOBATHCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLIMATIbHON MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI



B cocraBe MeranmpeaMETHBIX pPe3yJbTAaTOB BBIICISIOT 3HAYUMbIE [UIsI  (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAayyHbIe MOHATUS (3aKOH, TEOpHWs, MPHUHLUI, TUIOTEe3a, (aKT, CUCTEMA,
MIPOLIECC, SKCIEPUMEHT U APYToe€.), KOTOPbIE HCMHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHMN M3 3THUX NPEIMETOB (HOPMHUPOBATH IMPEICTABICHHE O
LEJIOCTHOW Hay4yHOW KapTWHE MHpa, U YHUBEpCalbHble yueOHbIe [eWCTBUS (I1O3HABaTEJIbHbIC,
KOMMYHHUKATHBHBIC, DPETYJSTHBHbBIE), KOTOpbIE O0ecrneynBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4EOHOH 1eATeIbHOCTH.

Ilo3naBaTebHbIE YHUBEpPCAJIbHbIE YUeOHbIe /1elicTBUSA

Ba3oBble Jjornueckue aeiicTBuA:

YMEHUS UCIOJIb30BATh MPUEMBI JIOTUUECKOTO MBIIICHUS] TIPU OCBOCHUHU 3HAHU: PaCKPBIBATh
CMBICJI XUMUYECKUX TIOHATHH (BBIACIATh UX XapaKTepPHBIC MPU3HAKY, YCTAHABIMBATH B3aUMOCBSI3h C
JIPYTHEMH TIOHSITHUSIMH), WCIOJB30BATh TMOHSITHUS JUISI OOBSICHCHUS OTHACIBHBIX (JAKTOB W SIBICHUH,
BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIS KJIAaCCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
YCTaHABIWBATh MPUUYUHHO-CJIC/ICTBEHHBIC CBSI3M MEXIY OOBEKTaMU M3YyYEHHUsI, CTPOUTH JIOTUUYECKUE
paccyxaeHus (MHAYKTUBHBIE, TEAYKTUBHbIE, 10 aHAJIOTUH), IEJIaTh BHIBOJIBI U 3aKITFOUCHUS;

YMEHUE TPUMEHSTh B TIPOILIECCE IMO3HAHUS TMOHATUA (NIPEAMETHBIE M METaNpPeIMETHEIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yeMble B XHMHH, MPEoOpa3oBbIBATH MIUPOKO
MPUMEHSEMbIE B XHMHUU MOJICIbHBIC MPEICTABICHUS — XUMHUYECKHM 3HAaK (CHUMBOJI SJIEMEHTA),
xuMHu4deckast GpopMyJia U ypaBHEHHE XMMHYECKON PEaKkuu — MPHU PEIICHUU yueOHO-TT03HABATEIbHbBIX
3a/1a4, ¢ y4€TOM 3THX MOJICTBHBIX MPEACTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBECHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMUYECKHX PEAKIINil, BBIIBIATH 00IIKe
3aKOHOMEPHOCTH, TPUYUHHO-CJICICTBEHHBIC CBS3W M MPOTHUBOPEUMS B HM3Y4YaeMBIX Mpoleccax M
SIBJICHUSIX.

ba3oBrble ucciienoBaTeIbCcKHe TeiCTBHS:

YMEHHE HCIOJIb30BaTh OCTABICHHBIE BOMPOCH! B KAYECTBE NHCTPYMEHTA MIO3HAHMUS, A TAKKE B
KaueCTBE OCHOBBI IS (DOPMHUPOBAHUS TUIIOTE3bI IO TMPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYKIEHU;

npuoOpeTeHne OmbITa MO IJIAHUPOBAHUIO, OPraHU3allUd W TIPOBEICHUIO YUYECHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOIMI0JaTh 3a XOIOM IMPOIEcca, CaMOCTOSTEIHHO MPOTHO3HPOBATH €ro
pe3yabTat, GopmyaupoBaTh OOOOIIEHHS W BBIBOABI [0 pe3yJbTaTaM MPOBEIEHHOTO OIIbITA,
MCCJIETOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMpPATh, aHATM3UPOBATH U MHTEPIPETHPOBATH UH(POPMAIIUIO PA3IMYHBIX BHIOB U
dbopM TpeACTaBICHHs, TOJYYaeMYyI0 W3 Pa3HBIX HCTOYHHMKOB (HAYYHO-TIOMYJISIPHAS JIMUTEpaTypa
XUMHYECKOTO COJIEp)KaHUsl, CIIpaBOYHBIE MOCOOUs, pecypchl MHTepHETa), KPUTUUYECKH OLIEHUBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TMPUMEHSTh Pa3IMyHble METOJbI U 3aIpPOChl IIPU MOHWCKE U 0TOOpe MH(OpPMAIUH U

COOTBETCTBYIOIUX JaHHBIX, HEOOXOMUMBIX JJISi BBITIOJHEHHs YYeOHBIX W IMO3HABATEIBHBIX 3a7ad
ONpeNeNIEHHOr0 TUMa, MPHOOpeTeHHe OMmbITa B OO0JACTH MCIOJIB30BaHMA HH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJaJeHHE KYJIbTYPOH AaKTHBHOTO WCIIOJNB30BAHUS PA3TUIHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO0 (GOpMY MpeCcTaBIeHHUs HHPOPMALUU
¥ WJUTIOCTPUPOBATH pEIIaeMble 3a/Ia4d HECIOXKHBIMH CXeMaMH, JHarpaMMaMH, APYTUMH (HopMamMH
rpaduKy ¥ UX KOMOMHALIUSIMH;

yYMEHHE HCIONb30BaTh W aHAJIM3MPOBAaTh B Mpolecce Y4eOHOM M HCCIeI0BaTeNbCKON
JeSITeIbHOCTH MH(POPMALIMIO O BIUSHUMA MPOMBIIIJIEHHOCTH, CEIIbCKOTO X034WCTBA U TPAaHCIOpTa Ha
COCTOSIHHE OKPY’KAIOIIEH IPUPOTHON CPEebl.

KoMMmyHuKaTHBHBIE YHHBepPCAJIbHbIE yueOHbIe 1elicTBUS:

YMEHHUS 33]1aBaTh BOIPOCH (B X0/ auanora u (Win) IUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMOit
TeMBI, (HOPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHON 3a/1a4H;

YMEHHS TPEJICTABIIATH MOJyYCHHBIC PE3yJIbTAThl IO3HABATEIIHLHON JCSITEILHOCTH B YCTHBIX U
MUCHhMEHHBIX TEKCTaX; JIENaTh MPE3CHTAINI0 PE3YIbTATOB BHIMOTHEHHSI XUMHUECKOTO SKCIIEpUMEHTa



(J1abopaToOpHOTO OMBITA, JTAOOPATOPHOW PadOTHI MO HCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

YMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATEIILHOW H
UCCIIEIOBATEIbCKON JCATEIBHOCTH MPH PEIICHHH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE yuéTa oOuImx
UHTEPECOB W COIJIAaCOBAaHUS TO3MIUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JCHCTBHM, OMpPEIEICHIEe KPUTEPUEB MO OLIEHKE Ka4eCTBA BBITIOIHEHHOM
paboTHI M IpyTHE).

PeryasiTuBHbIe yHUBeEpPCaJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSITEIBHO OMPEACIATh IENH JeATCIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO NIESTEIHLHOCTh, BEIOMPATh Hauboee
s¢(deKTHBHBIE CIIOCOOBI pPelIeHUs] YIeOHBIX U MO3HABATENIBHBIX 3a/1a4, CAMOCTOSITETLHO COCTABIISIThH
WIA KOPPEKTUPOBATh MPEIJIOKCHHBIM AJTOPUTM JICHCTBHI TPHU BBHIMOJHEHUH 33JaHUN C y4ETOM
MOJTy4EHUs] HOBBIX 3HAHMNA 00 W3ydaeMbIX OOBEKTaxX — BEIIECTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBHUE IMOJIyUEHHOTO PE3yJIbTaTa 3asiBIICHHOM II€IM, YMEHUE HMCIIOIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, TIpeJIjIaraeMbIC B yCIIOBUH 3aJaHHIA.

INPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHUIO 00S3aTENBLHOTO  COJAEPIKAHUSA,
YCTaHOBJIEHHOTO  JaHHOW  denepanbHON  paboueld  mporpamMMmoi, BBIAETSIOT:  OCBOCHHBIE
00yyJarouMMucs Hay4dHbIe 3HAHUS, YMEHHUSI U CIIOCOOBI JIEUCTBUM, CrieU(PUIECKUE I PEIMETHOM
obnactu «XuUMUS», BUIBI JEATEIBHOCTH MO TMOJYyYEHHUI0O HOBOTO 3HAHUS, €ro HHTEpIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUsIX.

K konmy oOyuenuss B 8 kJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy 00YHAIOIIMXCSI YMEHUI:

. PaCKpBIBATh CMBICII OCHOBHBIX XMMHMYECKHX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN
AJIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BELIECTBO, CMECh (OJHOPOAHAsT W HEOJHOPOJHAas),
BaJICHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBas JOJIsi XMMUYECKOIO AJIEMEHTAa B COSAMHEHHH, MOJISIPHBIA 00BEM, OKCHJ,
KHCJIOTa, OCHOBAaHHUE, COJIb, DJIEKTPOOTPHUILIATEIBHOCTD, CTENEHb OKHCIEHUS, XUMUYECKash peaKuus,
KJIacCU(pUKaLlMs PEAKIUI: peaklnuu COEIUHEHMsSI, PEaKIUU pas3JIoKEHUs, peaklUyd 3aMelIeHMUs,
peakuuu OOMEHa, 7K30- U HHIOTEPMHUECKHE DPEaKLMHU, TEIIOBOM 3((eKT peakiuu, sIpo aToMma,
AIIEKTPOHHBINA CJIOM aToMa, aTOMHas OpOMTal b, paguyc aromMa, XMMHUYecKas CBA3b, MOJSpHAs U
HENOJISIpHAsl KOBAJIEHTHAs CBsI3b, MOHHAs CBA3b, MOH, KaTHOH, aHMOH, PAacTBOp, MaccoBas J0JIs
BellecTBa (MTPOILICHTHAS KOHIIEHTpPAIIUs) B PACTBOPE;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKMX IOHSATHM M MPUMEHSTh
TMOHATHS IIPU OINMMCAHNU BCIICCTB U UX IIPCBPALLICHUN,

. UCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJI€HHS (OpMyJl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

. OTpEeNATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSIX, CTENEHb
OKHCIICHHS DJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, NMPUHAUIEKHOCTh BELIECTB K ONPEICIEHHOMY
KJIacCy COEIWHEHUNU 10 QopMyriaM, BHJ XUMHUYECKONW CBs3M (KOBAJICHTHAs ¥ WOHHAsA) B
HEOPraHUYECKUX COEANHEHUSAX;

. packpsiBaTh cMbIch [lepuoanueckoro 3akona [[. 1. MenneneeBa: 1eMOHCTPUPOBATH
NOHMMAHHE TIEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHMX 3JIEMEHTOB OT MX IIOJIOKEHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPaHEHMs] MaccChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOTaJipo;

. ONMCHIBATh M XapakTepu3oBaTh TabiuuHyo (opmy Ilepuonnyeckoit cucremsl
XUMHUYECKHX OJJIEMEHTOB: pa3UyaTh MOHATHS «rjaBHas mnoarpynna (A-rpynma)» U «mobodHas
noarpynna (b-rpymnma)y, Manbeie 1 O0JbIINE TEPUO/Ibl, COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS
B Tabmuue «Ilepuoanyeckas cucrema xumuueckux siaemeHToB JI. M. MenpaeneeBa» ¢ 4MCIOBBIMU

OTH



XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsll sapa, olliee 4ncio
AJIEKTPOHOB U PACIIPEAEIECHUE UX T10 AIEKTPOHHBIM CIIOSIM);

. KJIaCCU(UIIUPOBATh XUMUYECKHE JIEMEHThI, HEOPraHMUECKHUE BEIIeCTBA, XUMHUUECKUE
peakiuu (10 YUCTy U COCTaBY YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3D (DEKTY);
. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX

KJIACCOB, IIOATBEPKJAas OIMCAaHHUE IIPUMEpPaMU MOJIEKYJSIPHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIIN;

. IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX yCIOBUIX;
. BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO

JIOJIF0 XUMHUYECKOro 3JeMEHTa 1o (opMysie COeIMHEHHs, MacCOBYIO JOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKivi;

. IIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTENBHON AEATEIbHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHE, 0000IIeHNe, CHCTEMATHU3alNI0, KIACCH(DHUKAINIO, BBISABICHHE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — U1 M3Y4YEHMS CBOMCTB BEUIECTB U XMMHMUYECKHUX PEaKLUM, ECTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOJI0IeHUE, U3MEPEHUE, MOJICIIMPOBAHUE, YIKCIICPUMEHT (pealbHbI 1 MBICTICHHBIH );

. clleZloBaTh IMpaBWIaM IIOJb30BaHUS XMMHUYECKOHM TOCYJOoW U  J1abOpaTOpHBIM
000pyI0BaHNEM, a TAKXKE MPaBUIIaM OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH IO
BBINOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIBITOB [0 IMOJYYEHHUI0 M COOMPAHHIO Ia3000pa3HbIX
BEIIECTB (BOAOPOJA M KHUCIOpPOJA), MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MaccOBOM Joiei
pacTBOPEHHOIO  BEUIECTBA, IUJIAHMPOBaThb M IIPOBOAUTH XMMHYECKHE OKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO HHANKATOPOB (JTakMycC, (eHon(pTaIeHH,
METUJIOPAHX U JpyTHe).

K koHiy oOyueHnuss B 9 KJjacce IpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0YHAIOIUXCSI YMEHUI:

. PACKpBIBATh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHHA: XUMMUYECKUM 3JEMEHT, aToM,
MOJIEKYyJla, HOH, KaTHOH, AaHHUOH, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKMCIEHUS, XUMUUECKasl PEaKUsl, XUMHYECKasl CBA3b, TEIIIOBOMI
spdeKkr peakuuu, MOJb, MOJISAPHBIA 00BEM, pacTBOp, DBJIEKTPOIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOIUTUYECKAs TUCCOIMALNS, PEAKIIMK HOHHOTO0 0OMEHa, KaTaJln3aTop, XMMHUYECKOe paBHOBECHE,
oOpatumble U HEOOpaTHUMblE PEaKIIMM, OKHCINUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLNU, OKHCIUTEIb,
BOCCTAaHOBUTEIIb, OKUCJIEHHE W BOCCTAHOBIIEHUE, AIJIOTPONHs, aM(pOTEPHOCTh, XMMHUYECKas CBS3b
(KoBaJIeHTHas, MOHHAsA, METa/NInYecKas), KpUcTaJuInueckas peniérka, KOppo3usi METaJlJIoB, CILIABBI,
CKOPOCTb XUMHUYECKOW peaKkuu, NpeaeapHo nomyctumas konuentpanus [1/1K Bemectsa;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX IMOHSATHI W NPUMEHSTH 3TH
MIOHSITHS IIPU ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

. UCMOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY Il COCTaBieHUs (OpMyN BeLIeCTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;
. ONpPENEATh BAJEHTHOCTh M CTEICHb OKHUCICHUS XMMHYECKUX DIEMEHTOB B

COEIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONMPeIeIEHHOMY KJIacCy COeTMHEHUN
no GopmynaM, BUJ XUMHUYECKOH CBs3H (KOBaJICHTHAs, HOHHAs, METAITTUNYECKasl) B HEOPTaHHUECKUX
COCTMHEHUSX, 3aps]l MOHA TO0 XMMHYECKOW (opmysie, XapakTep Cpelsl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCIMHEHHH, TUIl KPUCTAIUTMYECKON pEelIETKY KOHKPETHOTO BEIlIECTBA;

. packpsiBaTh cMbIch [lepuoanueckoro 3akona . . MenneneeBa u 1eMOHCTPUPOBATH
€ro TOHHMaHHWE: OIUCHIBATh M XapaKTepu3oBaTh TabnmuHyio ¢opmy I[lepuomndeckoii cCuUCTEMbI
XUMUYECKUX DJEMEHTOB: pa3inuaTh TIOHATUS «TJaBHAs moAarpymnmna (A-rpymma)» W «moOoodyHas
noarpynna (b-rpymnma)y, Manbsie U OOIbIIHE TEPUOIbI, COOTHOCUTh 0003HAUEHUS, KOTOPHIE UMEIOTCS
B TIEPUOJUYECKOW TaOIWIle, C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XHWMHUYECKHUX
DIIEMEHTOB (COCTaB U 3apsij sapa, o0Iee YUCIIO SIEKTPOHOB M paclpeelieHue UX 1O AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB AJIEMEHTOB M UX COCJAMHCHHUI B
npezesiax MajiblX NEPUO0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

. KJIACCU(DUITUPOBATh XUMUUYECKHUE DJIEMEHTBI, HEOPTAaHUYECKUE BEIECTBA, XUMUICCKHE



peakiuu (IO YMCIY M COCTAaBYy YYacTBYIOIIMX B pPEaKIMM BEHIECTB, MO TemioBoMy 3(ddexTy, 1o
M3MEHEHUIO CTEIICHEW OKUCICHUS XUMUYECKUX 3JIEMEHTOB);

. XapaKkTepu30BaTh (OMUCHIBATH) OO0IIME M creuuduyecKkue XHMHUYECKHE CBONCTBA
MPOCTBIX U CJIOKHBIX BEILIECTB, MOATBEPXKJas OMHCAHUE IMPUMEpPaAMH MOJEKYJSIPHBIX W HOHHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

. COCTaBJIAITh YPABHEHHUS 3JIEKTPOJUTHUECKON TUCCOLMALINN KUCIIOT, IIEJI0Yel U CONEH,
MOJIHBIE U COKpalléHHbIE ypaBHEHUs peakuil HOHHOTO OOMEHa, YypaBHEHUS peakui,
MOJTBEPKIAOLIUX CYIIECTBOBAHUE FEHETUUECKOM CBS3U MEXK/y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

. pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PeaKluii;

. IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOCHHS, BO3ZMOXHOCTH
MPOTEKAHUs XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

. BBIUMCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJF0 XUMHUYECKOT0 3JeMEHTa 1Mo (opMysie COeIMHEHHS, MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIuu;

. coOnrofarh IpaBWila IMOJB30BAHUS XMMMUYECKOH TMOCYI0M u  J1abopaTOpHBIM
o0opysoBaHUEM, a TaK)Ke IpaBHia OOPAIEHUsI C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMHU 10
BBITIOJIHEHUIO J1a0OPATOPHBIX XMMHMUYECKHX OIBITOB IO TMOJYYEHHUIO UM COOHUpAHHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUAKa U YTJIEKUCIIOTO Trasa);

. MIPOBOJIUTH PEAKIUH, MTOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3UYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPUI-, OPOMUI-, HOIUA-, KapOoHaT-, hocdart-, CHIIUKAT-, CyIbdaT-
, TUJIPOKCUI-MOHBI, KATUOHBI AMMOHHS U MOHBI U3YUYECHHBIX METAIIOB, IPUCYTCTBYIOIIME B BOJAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

. MPUMEHSATH OCHOBHBIE OIEpAIlMd MBICIUTEIBHOU NEATETbHOCTH — aHAJIW3 M CHUHTE3,
cpaBHeHME, 0000IlEeHUE, CHCTEMAaTU3allii0, BBISBICHHE NPUYMHHO-CICICTBEHHBIX CBSI3eU — IS
M3Y4YEHUs CBOMCTB BEIIECTB M XMMHYECKUX PEaKIIMi, €CTECTBEHHO-HAYYHbIE METOJbI MO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peaibHbId U MBICTICHHBIN).



4 TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne HaumenoBanue pa3zienoB U TEM INPOrpamMmbl KomnyecTtBo yacos OnexkTpoHHbIE (IUPPOBHIE)
/o Bcero| KonTponbsubie I[NpakTryeckue 00pa3oBaTENLHbIE PECYPCEI
paboThI paboThI

Paznen 1. HepBOHa‘laJIbeIe XUMHYECCKHUE IMMOHATHUHA

1.1 | Xumus — BaxkHas 00J1aCTh €CTECTBO3ZHAHUS M MPAKTHYECKOU 5 2 [[bubnuoTeka [IOK
NIEATEILHOCTH YEJIOBEKA https://m.edso0.ru/7f41837c]]

1.2 |BemecTBa 1 XUMHYECKHE PEAKIIAN 15 1 [[PubmmoTreka LIOK
https://m.edso0.ru/7f41837c]]

Hroro mo pazneny 20

Pa3nen 2. Baxkneiimue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 |Bo3ayx. Kucnopon. ITonsitue 06 okcugax 6 [[bubamnoreka LIOK
https://m.edso0.ru/7f41837c]]

2.2 |Bomopon. IloHSTHE O KHCIIOTAX U COJISX 8 1 [[PubmmoTrexa [IOK
https://m.edsoo.ru/7f41837c]]

2.3 |Bopa. PactBopsl. [TonsiTHE 00 OCHOBAaHUSX 5 1 1 [[PubmmoTrexa [IOK
https://m.edsoo.ru/7f41837c]]

2.4 |OcHOBHBIE KJIacChl HEOPTaHUYECKUX COSAMHEHUI 11 1 1 [[bubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]

Hroro mo pasnery 30

Pa3nen 3. [lepuoanyeckmnii 3axoH u [leprnoguyeckas cucreMa xuMmu4ecKux 3jiemenToB JI. . MenneneeBa. CTpoeHue aToMOB. XUMHYECKAsI CBSI3b.
OxucaIuTeIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIIUN

3.1 |Ilepmommueckwuii 3akoH u [leproaudeckas cucrtema 7 [[Pubmmorexa [IOK
xumudeckux snemenToB /. M. Menneneea. CTpoeHue atoma https://m.edsoo.ru/7f41837c]]

3.2 |Xumunueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC 8 1 [[bubanoreka [JOK
peaknuu https://m.edso0.ru/7f41837c]]

Hroro no paznemy 15 [[Pubmmorexa [IOK
https://m.edso0.ru/7f41837c]]
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Ne HaumeHnoBaHnue pa3ziesioB U TEM NPOrpaMMbl KosmuecTBo yacoB DnexTpoHHbIE (IU(POBHIE)
n Beero| Konrponsusie | Ilpakrtuueckue obpazoBaTenbHbIC PECYPChl
paboThI paboThI
PezepBHOE Bpemst 3 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 5
TEMATHUYECKOE IINTAHUPOBAHMUE 9 KJIACC
Ne HaumeHnoBaHue pa3JesioB U TeM IPOrpaMMbl KonunuaectBo yacos DnexTpoHHBIE (LU(POBLIE)
ul Beero| KonrtponbHbie I[IpakTHueckue 0bpasoBaTeNbHbIE PECYPCHI
palboThI palboThI
Pa3nes 1. BemecTBo M XUMH4YeCKHe peaKIUM
1.1 |lloBTOopeHue u yriayOiieHre 3HaHUI OCHOBHBIX pa3zieioB 5 1 [[bubmanoreka LIOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEaKIUi 4 [[bubmanoreka LIOK
https://m.edsoo.ru/7f41a6361]
1.3 |DnekTponuTHYECcKas TUCCONUAINS. XUMUYECKUE PEAKITUH B 8 1 1 [[bubmuoTexa [JOK
pacTBopax https://m.edsoo0.ru/7f41a636]]
Hroro no pazgeny 17
Paznen 2. HemeTasibl M MX COeTHHEHHS
2.1 |OO0mas xapakTeprucTUKa XUMUISCKUX dJ1eMeHTOB VIIA- 4 1 [[BuGmmoTtexa IIOK
rpymmsl. ["'amoreHsr https://m.edsoo.ru/7f41a636]]
2.2 |OO0mas xapakTepruCTUKa XUMUYISCKUX dJIeMeHTOB VIA- 6 [[BuGmmoTexa IIOK
rpynmnsl. Cepa u e€ coeTUHEeHus https://m.edsoo.ru/7f41a636]]
2.3 |OO0mmas xapakTepUCTHKa XUMUYECKHUX JIEMEHTOB V A- 7 1 [[bubmanoreka LIOK
rpymmsl. A30T, Gochop U UX COeTUHCHHS https://m.edso0.ru/7f41a636]]
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Ne HanmenoBanue pa3zenos ¥ TEM IIPOrpaMMBbl KomnyecTtBo yacos OnexkTpoHHbIE (IUPPOBHIE)
i Beero| KontponbHble I[IpakTuueckue 0bpasoBaTeNnbHbIE PeCypChI
paboThI paboThI
2.4 | OO0mas xapakTeprucTHKa XUMHUYECKUX 3JIeMeHTOB [V A- 8 1 2 [[bubmuoTexa [JOK
IpyIbL. YTIEpO ¥ KPEMHHI M UX COSTUHECHUS https://m.edsoo.ru/7f41a636]]
Hroro no pazneny 25
Pa3nes 3. MeTanibl 1 X cOeIMHEHUS
3.1 |OOmue cBOMCTBA METAILIIOB 4 [[bubaunoTexa [JOK
https://m.edsoo.ru/7f41a6361]
3.2 |Baxwneiinme MeTaLIbI U UX COCAMHCHHUS 16 1 2 [[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41a6361]
Hroro mo paznery 20
Pasznen 4. Xumus U okpy:kawuas cpeaa
4.1 |BemecTBa 1 MaTepuanbl B )KU3HU YeJIOBEKa 3 [[bubmuoTeka [IOK
https://m.edsoo0.ru/7f41a636]]
Hroro mo paznery 3
PesepBHOE Bpems 3 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a6361]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
5. MTIOYPOYHOE IIVTIAHUPOBAHMUE 8 KJIACC
Ne Tema ypoxka KomnmnaectBo yacoB Jara DneKTpoHHBIE U(POBBIE
/1 Beero|| Konrpomsheie | Tpaktuueckue | H3YUeHHS o0pa3oBaTebHBIC PECYPCHI
paboThI paboThI
1 |[[IIpeamet xumuwn. Ponib XMMUU B )KU3HU YeloBeka. Tena 1 [[bubmuoTeka [IOK
¥l BelecTnal] https://m.edsoo.ru/ff0d210c]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/i Beero|| Kontponsmeie | Ipaxrnueckne | H3YUeHHs o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
2 |[[TTonaTue o MeTOAX MO3HAHUS B XUMHH] | 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[ITpakTuueckas padota Ne 1 «IIpaBuia paboTsl B 1 [[bubmuoteka [IOK
nJabopaTopuu ¥ IpUEMbI 0OpaleH st ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc]]
o0opyaoBaHuEM» ]
4 |[[YucTeie BemecTBa U cMech. CTIOCOOBI pa3iesieHus 1 [[BubmmoTrexa [IOK
cmeceii]] https://m.edsoo.ru/ff0d26ca]]
5 |[[ITpakTuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 [[bubnuoteka [IOK
pUMEpPEe OYMCTKH TOBAPCHHOM COJN )» || https://m.edsoo.ru/ff0d28¢8]]
6 |[[ATOMBI U MONIEKYIIBI]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d2a6¢]]
7 |[[Xumudeckue seMeHThl. 3HaKu (CUMBOJIBI) XUMUYECKUX || 1 [[BubmmoTrexa [IOK
AJIEMEHTOB] | https://m.edsoo.ru/ff0d2be8]]
8 |[[IIpocTsie u croKHBIE BellecTBa] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d2a6c]]
9  |[[ATOMHO-MONEKYISIPHOE yUeHue] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d2d50]]
10 |[[3akoH MOCTOSHCTBA COCTaBa BEIIECTB. X UMHUYECKAs 1 [[Pubmmorexa [IOK
¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae]]
2JIEMEHTOB] |
11 |[[OTtHOCuTenbHAs aTOMHAs Macca. OTHOCHUTETbHAS 1 [[Pubmmorexa [IOK
MOJIEKYJIsIpHast Maccal | https://m.edsoo.ru/ff0d323c]]
12 |[[MaccoBas 101 XHMHUYECKOTO dJIEMEHTA B 1 [[bubmuoTexa [IOK
COeIMHEHUH | | https://m.edsoo.ru/ff0d350c]]
13 |[[KomuuecTBo BemecTBa. Mok, MomnsipHas macca]] 1 [[Bubmmorexa [IOK

https://m.edsoo.ru/ff0d5230]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/i Beero|| Kontponsmeie | Ipaxrnueckne | H3YUeHHs o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
14 |[[®Pu3nvecKre u XUMHUYECKUE SBICHUSA. X UMHYECKas 1 [[bubmuoTexa [JOK
peakius] | https://m.edsoo.ru/ff0d37fa]]
15 |[[IIpu3Haku u yCcIOBUS MPOTEKAHMS XMMHUECKUX 1 [[bubmuoteka [IOK
peakuii] | https://m.edsoo.ru/ff0d3a16]]
16 |[[3akoH coxpaHEeHHs MacChl BEIIEeCTB. XUMHUUYECKUE 1 [[bubmuoteka [IOK
ypaBHeHus| | https://m.edsoo.ru/ff0d3b88]]
17 |[[BprunciaeHust KOJIMYECTBA, MACCHI BEIIECTBA 1O 1 [[BubmmoTrexa [IOK
YPaBHEHHUSIM XUMHUECKHX PEaKInii]] https://m.edsoo.ru/ff0d5708]]
18 |[[Kmaccudukarus XHMHYECKUX PEAKIINH (COSTMHECHUS, 1 [[bubmuorexa [JOK
pas3iioKeHus, 3aMeleHus, 0OMeHa)]] https://m.edsoo.ru/ff0d3f34]]
19 |[[M. B. JIoMOHOCOB — yUY€HBINH-IHITUKIONEIHCT. 1 [[bubmuoTeka [IOK
O0001IeHIE U CHCTEMAaTH3aIMS 3HAHUH || https://m.edsoo.ru/ff0d40c4]]
20 |[[KonTposbHas pabora Nel o Teme «Berecta u 1 1 [[BubmmoTrexa [IOK
XUMHYECKHE PEAKIIUN» ]| https://m.edsoo.ru/ff0d4290]]
21 |[[Bo3zmyx — cmech ra3o. CocraB Bo3zayxa. Kucnopox — 1 [[bubmuoteka [IOK
AJIEMEHT U TpocToe BeriecTBo. O30H]] https://m.edsoo.ru/ff0d448e]]
22 |[[Duznyeckre U XUMUYECKUE CBOMCTBA KUCIOPOIa 1 [[bubmunoTeka [JOK
(peaxtuu okucieHus, ropenue). [Toustre 06 okcumax|]] https://m.edsoo.ru/ff0d4614]]
23 |[[Crioco6bl mosryueHus KUCI0po/ia B 1ab0OpaTopuu U 1 [[bubaunoreka LIOK
npoMbIIeHHOCTH. [IpumeHenue kucnopoaal| https://m.edsoo.ru/ff0d497a]]
24 |[[TennoBoit 3¢ (heKT XUMHUUECKON peaKIuu, IOHITHE O 1 [[bubaunoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790]]
SHJOTEPMHUUECKUX PEAKITUSX ]|
25 |[[ToruuBo (HedTh, yrois U METaH). 3arpsi3HEHUE 1 [[bubmuoTexa [IOK

BO3]IyXa, CIIOCOOBI €ro peI0TBpaIcHus ||

https://m.edsoo.ru/ff0d4c4a]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/i Beero|| Kontponsmeie | Ipaxrnueckne | H3YUeHHs o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
26 |[[TIpakTrueckas padota Ne 3 mo teme «Ilonmydenue u 1 1 [[bubmuoTexa [JOK
COOMpaHue KUCIOPO/Ia, U3YUCHUE €ro CBOMCTBY || https://m.edsoo.ru/ff0d4ae2]]
27 |[[Bomopom — 3J€MEHT U TPOCTOE BEIIECTRO. 1 [[bubmuoteka [IOK
Haxoxaenue B npupoze]] https://m.edsoo.ru/ff0d4dd0]]
28 |[[Puzmyeckre 1 XUMUYECKHUE CBOMCTBA BOIOPO/IA. 1 [[bubmuoteka [IOK
IIpumenenue Bogopoaal] https://m.edsoo.ru/ff0d4dd0]]
29 |[[IToHATHE O KHCIIOTAX U COJISX]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d2]]
30 |[[Cmoco0bsl mosrydeHus Bogopoa B mabopatopum]| 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/ff0d4dd0]]
31 |[[IIpakTrueckas padota Ne 4 o teme «Ilonyuenue u 1 1 [[bubamnoreka LIOK
coOMpaHue BOIOPO/Ia, H3YUCHUE €r0 CBOUCTBY | https://m.edsoo.ru/ff0d4f42]]
32 |[[MonsipHBIii 00BEM Ta30B. 3aKk0H ABOTaIpo] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d542¢]]
33 |[[Beramncnenus 00béMa, KOJTMYECTBA BEIIECTBA rasa 1o 1 [[bubmuorexa [JOK
€r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA MK 00BEMY] ] https://m.edsoo.ru/ff0d55a0]]
34 |[[Beraucnenus 00bEMOB ra3oB 110 YPAaBHEHHUIO PEAKITUN 1 [[bubmuoTexa [IOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH Ta30B]] https://m.edsoo.ru/ff0d5708]]
35 |[[DPu3nyeckue U XUMUYECKHE CBOWCTBA BOJIBI| ] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d587a]]
36 |[[CocTaB ocHoBanwmii. [TonsTre 06 nHAMKaTOpax]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d59e2]]
37 |[[Boxa kak pacTBopuTelb. HachIeHHBIE 1 1 [[bubmuoTexa [JOK

HCHACBIIICHHBIC PACTBOPHI. Macconas J0JIA BCIICCTBA B
pactBope]]

https://m.edsoo.ru/ff0d5b40]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/n Beero| Konrpombhbie | Tlpaktuueckue | H3YUeHUA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
38 |[[IIpakTuueckas padota Ne 5 mo treme «IIpuroroBienue 1 1 [[bubmuoTexa [JOK
PacTBOPOB € ONpPeIeIEHHON MAaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba]]
PacTBOPEHHOTO BEIIECTBAY | ]
39 |[[KonTponbHas paboTa Ne2 o teme «Kuciopo. 1 1 [[bubmmoTeka [IOK
Bomopoa. Boga»]] https://m.edsoo.ru/ff0d6342]]
40 |[[Oxkcuubl: cocTaB, KiIaccu(pUKaImsi, HOMEHKIATypa]] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e]]
41 |[[[Tony4yeHue u XUMUYECKHE CBOMCTBA KHUCIOTHBIX, 1 [[bubnuoteka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB]] https://m.edsoo.ru/ff0d664e]]
42 |[[OcHoBaHus: cocTaB, kiaccuuKalus, HOMEHKIaTypa|| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d67ca]]
43 |[[[Tosy4ueHHrE M XUMUIECKUE CBOMCTBA OCHOBAHUH || 1 [[bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca]]
44 |[[KucnmoTsl: cocTaB, Kinaccudukarys, HOMEHKIATypa] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0dfee2]]
45 |[[TTomy4yeHrEe U XUMHUYECKHE CBOMCTBA KUCIIOT]| 1 [[bubmunoTeka [JOK
https://m.edsoo.ru/ff0dfee?]]
46 |[[Comu (cpenHue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUS, 1 [[bubaunoreka [IOK
XUMHUYECKHE CBOMCTBA]| https://m.edsoo.ru/00ad9474]]
47 |[[[IpakTrdeckas padora Ne 6. Pernenune 1 1 [[Pubmmorexa [IOK
9KCIIEPUMEHTAIBHBIX 3124 110 TeMe « OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c]]
HEOPTraHUYECKUX COCTMHEHUII]]
48 |[[T'eneTuueckas cBsi3b MEKIY KIaccaMUd HEOPTaHUIECKUX 1 [[bubmunoreka [JOK
COETMHCHHUH || https://m.edsoo.ru/00ad9a50]]
49 |[[O600meHre 1 CHCTEMAaTH3AIMS 3HAHHH | | 1 [[Bubmmorexa [IOK

https://m.edsoo.ru/00ad9cb?2]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DJEeKTPOHHBIE IU(PPOBBIE
/i Beero|| Kontponsmeie | Ipaxrnueckne | H3YUeHHs o0pazoBaTeNbHbIC PECYPCHI
paboThI paboThI
50 |[[KonTpoawsHas pabota Ne3 o reme "OCHOBHBIC KJIacChI 1 1 [[bubmuoTexa [JOK
HEOPTraHUYECKUX COoeqMHEeHUN"]] https://m.edsoo.ru/00ad9ela]]
51 |[[IIepBbIe MOMBITKH KJIaCCU(MUKAIIUN XUMUUYECKUX 1 [[bubmuoteka [IOK
351IeMeHTOB. [TOHSATHE O TPyIax CXOIHBIX JIEMEHTOB]] https://m.edsoo.ru/00ad9ffa]]
52 |[[Ilepnomnyeckuii 3akoH u [leprogudeckas cucrema 1 [[bubmuoteka [IOK
xuMH4eckux 3aementoB JI. M. Menzeneea]] https://m.edsoo.ru/00ada52c]]
53 |[[[Tepromapl, TPy, TOATPYIIIH] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ada52c]]
54 |[[Ctpoenue aromoB. CocTaB aTOMHBIX sijiep. M3oTorb]| 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ada342]]
55 |[[CTpoeHue 351eKTpOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB 1 [[bubamnoreka LIOK
[epuonnueckoit cuctemsr JI. . Mennaencena]] https://m.edsoo.ru/00ada6bc]]
56 |[[XapakTepucTHKa XUMUYIECKOTO 3JIEMEHTA IO €T0 1 [[bubmuorexa [JOK
nonoxenuto B [lepuomuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824]]
Menneneenal]
57 |[[3nauenue [lepuonuueckoro 3aKoHa JUIst pa3BUTHUS 1 [[bubamnoreka LIOK
Hayku ¥ npaktukd. [[. 1. MenaeneeB — y4u&HbIi, https://m.edsoo.ru/00ada96e]]
NeJaror ¥ rpakJIaHuH ||
58 |[[DneKkTpooTpHULaTEIEHOCTh AaTOMOB XUMHUECKUX 1 [[bubamnoreka LIOK
3JIEMEHTOB] ] https://m.edsoo.ru/00adaab8]]
59 |[[MonHas xuMHu4ecKasi CBS3b|] 1 [[Pubmmorexa [IOK
https://m.edsoo.ru/00adac34]]
60 |[[KoBaseHTHas MOJSPHAS XUMHUYECKAs CBA3b | | 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00adaab8]]
61 |[[KoBaneHTHas HEMOIsIpHAS XUMUYECKas CBSI3b | | 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/00adaab9]]
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Ne Tema ypoka KonunyecTtBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/i Beero| Konrpombmsie | IMpaxtiueckue | H3Y9eHH o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
62 |[[CTenenb okucnenus|| 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00adae28]]
63 |[[OxucnuTensHO-BOCCTAaHOBUTENBHBIE PEAKIIUH |] 1 [[bubmuoTexa LIOK
https://m.edsoo.ru/00adb076]]
64 |[[Oxucnutenu u BOCCTAaHOBUTEINH || 1 [[bubmuoTexa LIOK
https://m.edsoo.ru/00adb076]]
65 |[[KonTposbHas pabora Ne4 o teme «CTpoeHue aroma. 1 1 [[bubmmoTexa [TOK
XuMHYECKast CBI3b»]] https://m.edsoo.ru/00adb486]]
66 |[[Pe3epBHBbIil ypok. O0OOIICHNE U CHCTEMATH3AIIHS 1 [[bubmmoTeka [TOK
3HaHHIA| ] https://m.edsoo.ru/00adb33c]]
67 |[[Pe3epBHblil ypok. O6001IIEHNE U CHCTEMATU3AIUS 1 [[bubamnoreka LIOK
3HaHHIA| ] https://m.edsoo.ru/00ad9ch2]]
68 |[[Pe3epBHbIil ypok. OOOOIICHNE U CHCTEMATH3AIIHS 1 [[bubmmoTeka [IOK
3HaHUI | https://m.edsoo.ru/ff0d61c6]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
IMOYPOYHOE INJIAHUPOBAHHUE 9 KJIACC
Ne Tema ypoka KonnyecTBo yacos [Hara DneKTpoHHbIEe U(POBHIE
n/m Beero|| Korrpomsaete | Tlpaxtieckue | U3YdeHuA o0pa3oBaTenbHbIE PeCypPCHI
paboThI paboThI
1 |[[Tlepuommueckuii 3akoH. [lepnoanueckas cucrema 1 [[Pubmmorexa [IOK
xuMmuueckux 3mementoB JI. . Menzaencesa]] https://m.edsoo.ru/00adb59¢]]
2 [[[3ax0OHOMEPHOCTH B M3MEHEHUH CBONCTB XMMHYECKHUX 1 [[bubmunoTeka [JOK
3JIEMEHTOB TIEPBBIX TPEX MEPHOI0B]] https://m.edsoo.ru/00adb6b6]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Konrpomsheie | Tlpaktnueckue | M3YHeHuA o0Opa3oBaTeibHbIE PeCypChI
paboThI paboThI
3 |[[Knaccudukaius 1 HOMEHKIATypa HEOPTaHUIECKUX 1 [[bubmuoTexa [JOK
BEILECTB] ] https://m.edsoo.ru/00adb7e2]]
4 |[[Buabl XUMHYECKOM CBSI3U M THUITbI KPUCTAJUTHYECKUX 1 [[bubmuoteka [IOK
pemérok]| https://m.edsoo.ru/00adbac6]]
5 |[[KouTponbHas pabora Nel o Teme «IloBTOpeHuUE U 1 1 [
yrayOseHre 3HaHu| OCHOBHBIX pa3esioB Kypca 8 kiacca»||
6 |[[Knaccudukarums XUMUIECKIX pEaKIUN 110 Pa3THIHBIM 1 [[bubmuorexa [JOK
npu3HaKam| ] https://m.edsoo.ru/00adbchb0]]
7 |[[TlonsiTHe 0 cKOpOCTH XUMHUUECKOU peakuuu. [TonsiTue o 1 [[BubmmoTrexa [IOK
TOMOTEHHBIX U T€TEPOTCHHBIX PEeaKIusiX]] https://m.edsoo.ru/00adbe9a]]
8 |[[TToHsiTHE O XUMHUYECKOM paBHOBECHH. DAKTOPHI, 1 [[bubmuoTeka [IOK
BJIMSIFOIIIME HA CKOPOCTh XUMHUECKOW PEAKIIUU U https://m.edsoo.ru/00adc28c]]
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS | |
9 |[[OxucnuTensHO-BOCCTAHOBUTENBHBIE PEAKIINH|] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00adcade]]
10 |[[Teopust anexTpoauTuyecKom nuccoruanuu. CuabHbIC U 1 [[bubmuorexa [JOK
CJ1a0bIe ANEKTPOJIUTHI | https://m.edsoo.ru/00adcd68]]
11 |[[UMonHBIE ypaBHEHUS pEeaKITHii]] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00add448]]
12 |[[Xumudeckue CBOMCTBA KUCIOT M OCHOBAHHI B CBETE 1 [[bubmuoTexa [IOK
npeCTaBICHUI 00 3JIEKTPOTUTHUCCKON TUCCOIMAIINH || https://m.edsoo.ru/00add5d8]]
13 |[[Xumuueckue CBOMCTBA COJIEH B CBETE MPEACTAaBICHUN 00 1 [[bubmuoTexa [IOK
NIEKTPOTUTUICCKON UCCOIHAITIH | ] https://m.edsoo.ru/00add8b2]]
14 |[[[TonsATHE O TUAPOTU3E CONECH]] 1 [[Bubmmorexa [IOK

https://m.edsoo.ru/00add9d4]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/1 Beero| Kontponsmsie | Ipaxtuueckue | H3Y4eHUS o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
15 [[[OGo0menne u cucTeMaTr3aIus 3HaH!H || 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00addd12]]
16 |[[[IpakTrueckas pabota Ne 1. «Pemenue 1 1 [[bubmuoteka [IOK
9KCIEPUMEHTAIBHBIX 331349 ]] https://m.edsoo.ru/00addbfa]]
17 |[[KontponbHas pabota No2 o Teme « DNEeKTpOIUTHIECKAs 1 1 [[bubmuoteka [IOK
Jqucconuanis. XMMHUECKHE PEaKI[Ui B pacTBOpax»|] https://m.edsoo.ru/00addec0]]
18 |[[O6mas xapakTepuCTHKA TAJIOTEHOB. XUMHUYECKHE 1 [[bubmuorexa [JOK
CBOICTBa Ha IpuMepe Xjopa]] https://m.edsoo.ru/00addfe2]]
19 |[[XmopoBomopon. CosstHast KHCI0Ta, XAMUYECKHE CBOMCTBA, || 1 [[bubmuorexa [JOK
NoJy4YeHHe, MPUMEHEH e ] | https://m.edsoo.ru/00ade104]]
20 |[[IIpaxTnueckas padota Ne 2 o teme «Ilomyuenue constoit || 1 1 [[bubamnoreka LIOK
KHCJIOTHI, M3y4YeHUE €€ CBOMCTBY]| https://m.edsoo.ru/00ade348]]
21 |[[BoruncieHus Mo ypaBHEHUSIM XUMUYECKUAX PEAKIINN, €CITN 1 [[bubmuoteka [IOK
OJIMH U3 PEareHTOB JIaH B U30BITKE] | https://m.edsoo.ru/00ade488]]
22 |[[O6mas xapakTepucTiKa 3neMeHToB VIA-Tpynmsl]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ade64a]]
23 |[[AnnmoTrpomHbie MoaH(UKAIUU cepbl. HaxoxaeHne cepbl 1 1 [[bubmuoTexa [IOK
e€ coeMHEHNI B IPUpoIie. XUMHUYIECKHE CBOWCTBA CEpPhI] ] https://m.edsoo.ru/00ade64a]]
24 |[[CepoBomopoa, cTpoeHHE, PU3MUECKUE U XUMUYECKHE 1 [[bubaunoreka LIOK
CBoOlicTBa]] https://m.edsoo.ru/00ade802]]
25 |[[Okcunsl cepol. CepHast KUCIIOTa, pU3HUECKUE U 1 [[bubaunoreka [IOK
XMMHYECKHE CBOMCTBA, MPUMEHEHHE] | https://m.edsoo.ru/00adea28]]
26 |[[Xwumudeckue peakIuy, JeKaIiue B OCHOBE 1 [[Bubmmorexa [IOK

IPOMBIIIJICHHOTO CII0C00a MOIy4YeHUs! CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpebl
COCIMHEHUSIMU CephI| |

https://m.edsoo.ru/00adec8a]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/1 Beero| Kontponsmsie | Ipaxtuueckue | H3Y4eHUS o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
27 |[[Brraucnenne MaccoBO 07U BbIXOAA MPoaAyKTa peakiuu ]| 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00adec8a]]

28 |[[OO6mas xapakTepucTuka 31eMeHTOB VA-Tpynimsl. A30T, 1 [[bubmuoteka [IOK
pacrpocTpaHeHHe B PUPOJIC, PU3NICCKUE U XUMUYCCKHE https://m.edsoo.ru/00adeeab]]
cBOICTBa]]

29 |[[AmMmuak, ero ¢pu3HUECKHUe M XHMHYECKHE CBOKCTBA, 1 [[BubmmoTrexa [IOK
HOJTyYeHHEe U TPUMEHEHHE] | https://m.edsoo.ru/00adf004]]

30 |[[[IIpaxTuueckas padoTa Ne 3 mo Teme «Ilomyuenue 1 1 [[bubnuoteka [IOK
aMMHaKa, U3y4eHHEe €ro CBONCTBY || https://m.edsoo.ru/00adf180]]

31 |[[A3oTHas KuCIOTa, € PU3NIecKre U XUMHUECKHe 1 [[bubmuoTeka [IOK
CBOHCTBa]] https://m.edsoo.ru/00adf306]]

32 |[[Ucriomb30BaHME HUTPATOB U COJICH aMMOHHS B KA4EeCTBE 1 [[bubmuorexa [JOK
MHHEPAIBHBIX y100peHnid. XUMHUYECKOe 3arpsi3HeHNe https://m.edsoo.ru/00adf518]]
OKPY’KaOIIECH Cpeibl COETMHEHHUSIMU a30Ta] |

33 |[[Pochop. Oxcua pocdopa (V) u pochopHas kuciorta, 1 [[Bubauoreka [IOK
(du3nUecKre ¥ XUMHUYECKHE CBOMCTBA, MOJTyueHHe] | https://m.edsoo.ru/00adf68a]]

34 |[[Ucnonb3oBaHue GhocdaToB B KAUECTBE MHHEPATHHBIX 1 [[bubmuoTexa [IOK
yno0peHuii. 3arpsi3sHeHnE TPUPOAHOI cpepl hocharamu]] https://m.edsoo.ru/00adfc20]]

35 |[[Yrnepon, pacpocTpaHeHue B IPUPOJIE, (GU3HUYECKHE U 1 [[bubamnoreka LIOK
XMMHYECKHE CBOMCTBA]] https://m.edsoo.ru/00adfd9c]]

36 |[[Oxcumsl yriepoaa, ux GU3NISCKUE U XUMUICCKHE 1 [[bubmuoTexa [JOK
CBOMCTBA. DKOJIOTHUYECKUE MTPOOIEMBI, CBS3aHHBIE C https://m.edsoo.ru/00adfebe]]
okcuaom yriaepoxaa (IV)]]

37 |[[YronbHas kucnoTa u e€ conu|] 1 [[bubmuoTexa [IOK

https://m.edso0.ru/00ae006c]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/1 Beero| Kontponsmsie | Ipaxtuueckue | H3Y4eHUS o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
38 |[[IIpakTuueckas padora Ne 4 o reme "Ilomydenue 1 1 [[bubmuoTexa [JOK
yriekucioro raza. KauectBeHHas peakiusi Ha kKapOoHart- https://m.edsoo.ru/00ae027¢]]
noH"]]
39 |[[ITepBoHauyaIbHBIE TOHATHS 00 OPraHUICCKUX BEIIECTBAX 1 [[bubmuorexa [JOK
KaK O COeIMHECHUAX yriiepoal] https://m.edsoo.ru/00ae054¢]]
40 |[[KpeMHuii u ero coequHeHNU | | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ae080a]]
41 |[[IIpakTuyeckas padora Ne 5. Perenue 1 1 [[bubnuoteka [IOK
9KCIEPUMEHTAIBHBIX 33/1a4 110 TeMe « BaxkHewue https://m.edsoo.ru/00ae0bf2]]
HEMETaJUIbl U UX COCIUHEHUS» ||
42 |[[KouTpomsHas padota Ne3 mo reme «Baxueiinme 1 1 [[BubmmoTrexa [IOK
HEMETAJLIBI U UX COCTUHCHHS || https://m.edsoo.ru/00ae0e18]]
43 |[[O6mu1ast xapaKTEPUCTHUKAa XUMHUUECKHX DJIIEMEHTOB — 1 [[bubmuoTeka [IOK
MeTauIoB. MeTauimdyeckast CB3b U MeTaJlTHIecKas https://m.edsoo.ru/00ae103¢]]
KpucTauimyeckas pemeéerka. Gusnyeckne cBONCTBa
METAJLJIOB] |
44 | [[XuMHUUYECKHE CBOMCTBA METAILTOB. DIIEKTPOXUMUICCKUN 1 [[BubmmoTrexa [IOK
PSI HATIPSHKSHUI METaIIOB] | https://m.edsoo.ru/00ae1156]]
45 |[[O6mme criocoOb! moyyeHus: MeTayToB. CIIIaBhl. 1 [[bubmuoTexa [JOK
Bpruncienus mo ypaBHEHUSIM XUMUYECKUX PEAKIUii, €CIu https://m.edsoo.ru/00ae1156]]
OJIMH U3 PEareHTOB COACPIKUT MpUMecH |
46 |[[I[ToHsiTHE O KOPPO3UH METAILIOB] ] 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00ae1278]]
47 |[[LLlemounbie MeTaLIHI| | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae14b2]]
48 |[[Oxcunabl ¥ TUAPOKCUABI HATPUS U KaTus | | 1 [[bubmuoTexa [IOK

https://m.edsoo.ru/00ae14b2]]
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Ne Tema ypoka KonunyecTBo yacos [ara DNEeKTPOHHBIE IUPPOBBIE
/1 Beero| Kontponsmsie | Ipaxtuueckue | H3Y4eHUS o0pa3oBaTesbHbIC PECypPCHI
paboThI paboThI
49 |[[llemo4HO3eMEIbHBIC METAJUIBI — KAJIBIIMI U MarHui| | 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/00ae15e8]]
50 |[[Baxuelimme coeuHEeHUS KaIbIns || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae15e8]]
51 |[[OGo01IeHue U cucTeMaTU3alus 3HaHUH | | [l
52 |[[PKécTkocTb BOJBI U cIOCOOBI €€ ycTpaHeHus | | [[bubnuoteka [IOK
https://m.edsoo.ru/00ae1886]]
53 |[[[IIpaxTuueckas padota Ne 6 mo reme "YKEcTKOCTH BOJBI U 1 1 [[bubmuoteka [IOK
MeToIbl €€ yerpaneHus'"]] https://m.edsoo.ru/00aelae8]]
54 |[[AmomuHMIA] | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ae1c64]]
55 |[[AmdboTepHBIe CBOMCTBA OKCHIa U TUIPOKCHUIA] ] 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00aelc64]]
56 |[[’Kene3o]] 1 [[bubauoTeka [JOK
https://m.edsoo.ru/00ae1d86]]
57 |[[Oxcumsl, rumpokcust u conu sxenesa (1) u sxemesa (11)]] 1 [[Bubnuroreka [TOK
https://m.edsoo.ru/00ae35e6]]
58 |[[O6o0mIeHne u crucTeMaTH3aIus 3HAHHH | | (11
59 |[[IIpakTuueckas pabota Ne 7. Pemenue 1 [[bubaunoreka LIOK
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHei e MeTamibl https://m.edsoo.ru/00ae3de8]]
U UX COEUHEHU ||
60 |[[Bbruncienus mo ypaBHEHHSIM XMMHUYECKHX peakuuid, ecau| 1 [[bubaunoreka LIOK
OJIMH M3 PEarcHTOB JIaH B M30BITKE WM COJEPIKUT MPUMECH. https://m.edsoo.ru/00ae1750]]
Brruncnenusi MaccoBO# A0JM BbIXOJa MPOIYKTA PEAKIUH ||
61 |[[O6o6menue u cuctemMaTru3anus 3HaHUH ] | 1 [
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Ne Tema ypoka KonunyecTBo yacos [ara DJEeKTPOHHBIE TUPPOBBIE
/1 Beero| Kontponsmpie | Ipaktuueckue | A3Y4eHUS o0pazoBaTenbHbIC PECypPCHI
paboThI paboThI
62 |[[KouTpombHas pabora Ned o teme «Bakueiimue metauiel | 1 1 [
U UX COCUHEHUS ||
63 |[[BemecTBa n MaTepuaibl B IOBCETHEBHOM KU3HH 1 [[bubmuoteka [IOK
YesioBeKal | https://m.edsoo.ru/00ae3f50]]
64 |[[Xumuueckoe 3arps3HEHHE OKPYXKAIOIIeH cpebl ] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae4270]]
65 |[[Poyib XuMHH B peIICHUH YKOJIOTHUSCKUX MPOOIIEeM | 1 [[bubmuorexa [JOK
https://m.edsoo.ru/00ae4270]]
66 |[[Pe3epBHbIil ypok. O0OOIICHHE 1 CUCTEMATH3AIIHS 1 [[bubmmoTeka [IOK
3HaHHIA| ] https://m.edsoo.ru/00ae0d0a]]
67 |[[Pe3epBHBbIil ypok. O6001IEHNE U CUCTEMATU3ALUS 1 [[bubamnoreka LIOK
3HaHHIA| ] https://m.edsoo.ru/00adb33c]]
68 |[[Pe3epBHbIii ypok. O00OIICHNE M CUCTEMATH3AIIHS 1 [[bubmmoTeka [IOK
3HaHUI | https://m.edsoo.ru/00ad9cbh2]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KUIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 00pa3oBaTeJILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJabTara
1 ITo Teme: «IlepBoHAaYaIbHBIE XUMUUECKUE OHSITH

PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKHUX MOHSATUI: aTOM, MOJIEKYJIa,
XUMHUYECKHM 3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh
(oHOpPOHAS M HEOJHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHASI U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIeCTBAa, MOJIb, MOJISIpHAs Macca,

11 MaccoBast I0JIsSI XHMHYECKOTO 3JIEMEHTA B COSIMHCHUH, MOJIIPHBINA 00BEM,
XUMHUYECKast peakius, Kiaccudukaius peakluid: peakiiui COeAMHEeHNUS,
peaKIUU PA3IOKCHHSI, PEAKIIUHU 3aMEIICHHUS, PeaKIIi 0OMEHa, IK30-
SHAOTEPMHUUYECKUE PEAKIINH, TeIII0BOH 3(PPEeKT peakiuu, pacTBOp, MaccoBast
JI0JISI BelIecTBa (MPOIEHTHAs! KOHIIEHTPAIs) B paCTBOPE

12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATUN U IPUMEHSTh
' 9TH MOHSATHS IPH ONMCAHUY BEIECTB U MX MPEBPALICHUI

13 HCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIECHUs (POPMYJI BELIECTB U
' YpPaBHEHUN XMMHUYECKUX PEAKIUI

14 PacKpbIBaTh CMbBICJI 3aKOHOB COXPaHEHHsI MAaCChl BEILIECTB, IOCTOSIHCTBA
' COCTaBa, AaTOMHO-MOJICKYJIIPHOTO YUYEHUsI, 3aKOHAa ABOTaJIpoO

1.5 OIIpeJIeNIATh BJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSMHEHUSX

16 KJaccu(uIupoBaTh XUMUYECKHE PEAKLIUU (110 YUCITY U COCTAaBY YUaCTBYIOIIUX
' B PEAKIMH BEIIECTB, M0 TEIJIOBOMY (D (DEKTY)

1.7 BBIUUCIIATh OTHOCUTENILHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB

18 BBIUUCIISATH MAaCCOBYIO JOJTFO XUMHUYECKOTO dJIEMEHTa TI0 (opMyJie
' COEIMHEHMS,

1.9 BBIUMCIISITH MACCOBYIO JOJTIO BEIECTBA B pACTBOPE

110 MPUMEHSATh €CTECTBEHHOHAYUYHbIE METO bl TO3HAHMS — HAOJI0JICHHE,
' M3MEpEeHHNe, MOIETUPOBAaHUE, SKCIIEPUMEHT (peasIbHbII U MBICIEHHBIN)

2 ITo Teme: «BakHelne NpeacTaBUTEIN HEOPIraHUYECKUX BELIECTBY

21 PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHIX TIOHSATHI: OKCHUJI, KUCIIOTA,
' OCHOBaHHE, COJIb

29 OTIPENIeNATh PUHAIIICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCTUHEHUN
' 1o hopmynam

2.3 KJIacCH(UIIMPOBATH HEOPTAaHUYECKHE BEIIECTBA

XapaKkTepu30BaTh (OMUCHIBATh) O0IINEe XUMUYECKHE CBOWCTBA BELIECTB
2.4 Pa3IMYHBIX KJIACCOB, OATBEPIKIAs ONMMCAHUE IPUMEPAMH MOJIEKYIISIPHBIX
YPABHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUN

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O
2.5 COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHX ITPEBPAILICHHI B PA3IUYHBIX
YCJIOBUSIX

2.6 CJIEI0BATh MPaBUIIAM IOJIb30BAHMSI XUMHUYECKON MOCYI0H 1 1JaOOpaTOpHBIM




Kon
NpoBePsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUus

000pyI0BaHKEM, a TaK)Ke MPaBUIIaM OOpAIICHHUs C BELIECTBAMU

B COOTBETCTBUH C MHCTPYKIIMSMH 110 BBIITOJHEHHIO JTa00paTOPHBIX
XMUMHUYECKHX OIBITOB I10 MOJIYYEHUIO H COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BOIOpO/Ia M KUCIIOPO/IA), IPUTOTOBIICHUIO PACTBOPOB C OINPEIEIEHHON
MacCOBOH J0JIEN PACTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATh U IIPOBOJUTH
XUMHYECKHE IKCIICPUMEHTHI

10 PACMO3HABAHUIO PACTBOPOB HIETIOYEH U KUCIIOT C TIOMOIIBI0 HHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U IPYTHE)

2.7

IIPOBOJUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON peaKIuu

ITo Teme: «Ilepuoguyecknii 3akoH u Ilepuonnyeckas cucreMa XUMAYECKUX
sneMmeHToB JI. 1. MenneneeBa. CTpoeHrne aToMOB. XUMHUYECKas CBS3b.
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI)

3.1

PacKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKHX MOHATHIH: ApO aToMa,
AJIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTallb, pailyC aToMa, XUMU4ecKast
CBS13b, MOJISIPHAs U HEMOJIIpHAsi KOBAJIEHTHAs! CBA3b, AJIEKTPOOTPHUILIATEIbHOCTD,
VOHHAsI CBSI3b, MOH, KATHOH, AHUOH, CTEIIEHb OKUCJICHUS

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHNEC 3JICMCHTBI

3.3

OIMCHIBATH M XapaKTepru30BaTh TadIuunyo Gopmy Ileproamueckoii cucTemMbl
XMMHUYECKHX 3JIEMEHTOB: pa3nyarh MOHATHUS «TJIaBHast moArpymnmna (A-
rpynna)» u «nobdounas noarpynna (brpymnmna)», «manbie» U «00IbIINAEN
HEPUOJIbI

3.4

packpsiBaTh cMbici [lepronnueckoro 3akona .M. Menneneesa:
J€EMOHCTPHUPOBATH IOHUMAHUE MTEPUOINUECKON 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHUA B HepHOHHHGCKOﬁ CHUCTEMC

3.5

COOTHOCUTH 0003HaYEeHHS, KOTOpBIe MMetoTcs B Tabnuie «Ilepuoandeckas
crucTemMa XuMudeckux anemeHToB [[.M. MenzaeneeBa» ¢ YuCI0BBIMU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsif
sqipa, 00IIIee YHUCII0 SIEKTPOHOB

Y pacrpeieJIeHHe UX 1O JIEKTPOHHBIM CIIOSIM)

3.6

ONpCACIIATh CTCIICHL OKUCJICHUA 3JICMCHTOB B 6I/IHapHI:IX COCANHCHUAX

3.7

OIIPCACIIATE BU XHUMHYECKOH CBSI3HU (KOBaJ'IeHTHaH u I/IOHHaSI)
B HCOPIraHNMYCCKUX COCANMHCHUAX

9 KJIACC

Kon
IPoOBEePsAEMOro
pe3yJjabTaTa

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

IIo Teme: «BeriecTBo U XUMHUYECKast pCaKknus»

11

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: pacTBOP, JIEKTPOIIUTHI,
HERJIEKTPOJIUTBI, DJIEKTPOIUTHYECKAS TUCCOLMALIUS, PEAKIIMM HOHHOTO
o0MeHa, KaTaJln3aTop, XMMUYECKOEe paBHOBECHE, 0OpaTUMBbIe U HEOOpAaTUMBbIE
peaKuy, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH, OKUCIUTEID,
BOCCTaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHHE, aJNIOTPOMNHsL, aM()OTEPHOCTbD,
XUMHYecKast CBSA3b (KOBaJICHTHAs, HOHHAs, METAJUINYECKas ), KpUCTaJUTMYecKast
peleéTKa, CIUIaBbl, CKOPOCTh XUMUYECKOH peakiiu




Kon
NpoBePsSIEMOro
pe3yJjbTarTa

1.2

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUus

WIUIFOCTPUPOBATL B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATUH U IIPUMCHATH
9TU NOHATHUS IPHU ONMMCAHWUN BCIICCTB U UX HpeBpaLL[eHI/If/’I

1.3

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTHYECKON ITUCCOLUALIMY KUCIIOT, LIEJIOUEH U
COJIEH, OJIHBIE U COKpAIIEHHbIE YPABHEHUSI pEaKIMii HOHHOIO OOMEHa

1.4

PacKpbIBaTh CYIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEeaKLIUi
IOCPEJICTBOM COCTABJICHUS SJICKTPOHHOT0 OaJlaHCa STHX PEeaKLuil

IIPOBOAMTH PACUETHI [0 YPABHEHHIO XUMUYECKON peakuu

Ilo Temam: «HemeTauisl M UX cOeAUHEHUSI» U «MeTaJuIbl U UX COEIUHEHUIY

2.1

XapaKTEePU30BaTh (OMHUCHIBATH) OOIIHME U CIICIIM(PUUSCKUE XUMUUYECKHE
CBOICTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIKAAS OMUCAHUE IPUMEPAMU
MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUCCKUX
peaKkuuii

2.2

COCTAaBJISITh YpPAaBHCHUSA pCaKHHﬁ, MNOATBCPIKAAOIUX CYIIECCTBOBAHNC
TCHETHYCCKOM CBS3U MCKY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPpOrHO3UPOBAThb CBOIMCTBa BCHICCTB B 3aBUCHUMOCTHU OT UX CTPOCHHUA,
BO3MOXHOCTH IMTPOTCKAHUSA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B pa3JIMYHLBIX YCIIOBUAX

2.4

CJIeZIOBATh MPaBHJIAM IT0JIb30BAaHUS XUMHUYECKOU TIOCY 101 U 1aOOpaTOPHBIM
000pyIOBaHUEM, a TAK)KE MPaBHIaM OOpAIECHHS C BEIIECTBAMU

B COOTBCTCTBUU C MHCTPYKIUAMU 10 BLIITOJITHCHUIO na60paT0prlx
XMMHYECKUX OMBITOB TI0 MMOJYYSHUIO U COOMPAaHUIO ra3000pa3HbIX BELIECTB
(aMMHaKa ¥ yriaeKucsioro rasa)

2.5

IIPOBOJUTD PEAKLIMH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB Pa3IMYHbIX
BEIIECTB: pAaCIO3HABATh OINBITHBIM IYTEM XJIOPUI-, OpOMUI, HOU], KapOOHAT,
docdar, cunukar, cynbdar, THAPOKCUINOHBI, KATHOHBI aMMOHMSI, HOHBI
W3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PacTBOpax
HEOPraHUYECKHUX BELIECTB

ITo Teme: «XUMHS 1 OKpY>Karoasi Cpeiay

3.1

pacKpbIBaTh CMBICJI OCHOBHBIX XMMUdeckux nmoustuii: ITJIK Bemectsa;
KOppO3Hsl METAJUIOB

3.2

MIPUMEHSITh OCHOBHBIE OTNIEPAIIMH MBICIUTENBHOMN IeATEIbHOCTH — aHaIN3 U
CHHTE3, CpaBHEHHE, 0000IIIEHIE, CHCTEMAaTH3alIUIO, BBISIBJICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3E€U — JIJISl U3yUEHUS CBOMCTB BEUIECTB U XUMHUYECKHIX
peaKHI/II\/’I; CCTGCTBGHHOHay‘-IHI)Ie METOAbI ITO3HAHUA — Ha6J'HOI[CHI/Ie, I/ISMepeHI/Ie,
MOJICTTMPOBAHUE, SKCTIEPUMEHT (PeasTbHBIN U MBICIICHHBIN )

INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 HepBOHa'-IaJ'IBHI)Ie XUMHNYECKHUC ITOHATHUSA

11

[Ipeamet xumuu. Poib XMMUM B ®KU3HU Y€IOBEKa. XMMHUA B cCUCTeMe HayK. Tena u
BelecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2 ITonsatue o MCTOAaXx MO3HAaHMWA B XMMHUH. YucTele BCIICCTBA 1 CMCCH. CnocoObl




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

pa3aelieHusl CMecer

1.3

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIbI XUMHUYECKHUX 3JIEMEHTOB.
[IpocThie U ClI0XKHBIE BEHIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE

14

Xumudaeckas (bopMyna. BanentHocTh aTOMOB XUMHUUYECKHX JIEMEHTOB. 3aKOH I10-
CTOSAHCTBA COCTaBa BCUICCTB. OtnocurensHas aroMHas Macca. OTHOCUTEIIbHAS
MOJICKYJISIpHAA Macca. MaccoBas J0JIA XUMHYCCKOI'0O 3JICMCHTA B COCIMHCHHU U

1.5

KonuyectBo BemectBa. Moabs. MomnspHas Macca. B3anMocBs3b KOJIM4ecTBa, MacChl
U YHCTIa CTPYKTYPHBIX €IUHUI] BelIecTBa. Pacuérsl Mo ¢popmMyiaM XUMHYECKUX
COCIMHEHUN

1.6

duznyeckue U XMMUYECKHE ABJICHUS. XUMHUYECKas peaklus U €€ Npu3HaKku. 3aKOH
COXPaHEHMs MacChl BelECTB. XUMHUUecKHe ypaBHeHMs. Kiaccudukanus XuMruueckux
peakiuii (COeTMHEHUS, PA3JIOKCHHUS, 3aMeIICHIsI, 0OMEHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW TTOCY 101, C IPaBUIIaMH
paboTel B 1aboparopun U mpuéMaMu o0pareHus ¢ 1abopaTOpHBIM 000pY0BaHUEM,
U3yYCHHE U ONMCaHKUEe PU3UIECKUX CBOMCTB 00Pa3IIOB HEOPraHUYECKUX BEIIECTB,
Habroienne Gpu3nueckux (TUIaBIeHUE BOCKA, TasHUE JIb/IA, pACTHPAHHUE caxapa

B CTYIIKE, KUIICHUE W KOHJICHCALIUS BOJIbI)  XUMUYCCKHUX (FOPCHUE CBEYH, MPOKa-
JMBaHNE METHOW POBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOM) SIBIICHUI, Ha0JIt0-
JICHHE Y ONMCAaHUE MPU3HAKOB MTPOTCKAHMS XMMUYECKUX PEAKIUi (pa3ioKeHHe
caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPHIIOM Oapusi, pa3ioKeHue
runpokcuaa meau(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE JKee3a ¢ pACTBOPOM COJIH
menu(Il), uzyuenne cnocoOoB pa3aeneHust cMecei (C MOMOIIBI0 MarHuTa, (hUIIb-
TPOBaHKE, BbIIAPUBAHUE, TUCTUILISAIMS, XpoMaTorpadus), MPOBEACHUE OYUCTKHU T10-
BapeHHOMW COJIH, HAOJIIOACHUE U OTIMCAHKE PE3YIIbTaTOB IIPOBEACHNUS OIIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MACChl, CO3JaHUE MOJICIICH MOJIEKYJT
(11apOCTEPHKHEBBIX)

Baxwneiimue MMPEACTAaBUTCIN HCOPIraHNYUCCKHX BCIUICCTB

2.1

Bozayx — cmeck razos. Coctas Bo3ayxa. Kucinopos — aneMeHT 1 mpocToe BEHIECTBO.
HaxosxneHue kuciopo/ia B npupo/ie, pU3HuecKkue 1 XMMUYeCcKHe CBOMCTBA (peakLuu
ropenus). Okcugpl. [Ipumenenne kuciaopoaa. CriocoObl MoTyueHus KUCIOPOAa B J1a-
6oparopun U npoMmblIIeHHOCTH. KpyroBopot kucioposa B npupose. O30H — ajio-
TpoIHas MoaAudUKaIMsI KUCIOpoAa

2.2

TennoBoil 3¢ ekt XuMUIeckoil peakiuu, TepPMOXUMHUYECKHE YPAaBHEHUS, IK30-
Y DHJIOTEpMUYECKHE peaklnu. TOIIMBO: yroyib U MeTaH. 3arpsi3HeHUE BO3/1yXa, yCH-
JIeHHEe MapHUKOBOTO 3 dekTa, pazpylieHue 030HOBOTO CII0s

2.3

Bomopos — aneMeHT 1 mpocToe BemiecTBo. HaxoxkieHrne BoAopoia B mpupoIe,
(du3nUecKue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTy4YeHus. Kucnoter u
CoJH

2.4

MossipHblii 00bEM ra3oB. Pacué€Tsl 1o XUMHYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBorcTBa BOJbI. Bona kak pactBopurens. PactBopel. HacklmenHbie
Y HEHACBIIIEHHBIE pacTBOPHL. PacTBOpMMOCTH BelecTB B Boje. MaccoBast 10J1st
BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Ponb pacTBOpoB
B MPUPOJIE U B )KU3HU YeoBeKa. KpyroBopoT BOJIbI B IPUPOJE. 3arpsi3HEHUE
NPUPOJHBIX BOA. OXpaHa U OUYMCTKA NPUPOIHBIX BOJI

2.6

Knaccudukanmst Heopraamdeckux coequnennid. Oxcuapl. Knaccuduxaius okcuaoB:
coneoOpa3yronire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HECOIEOOpa3yIoIIue.
Homenkiatypa okcnioB. Pusndeckue 1 XUMHUYECKUE CBOMCTBA OKCUIOB. [lomyuenne
OKCHJIOB

2.7

OcHoBanus. Knaccudukanus o0CHOBaHMIA: METOYM W HEPACTBOPUMBIE OCHOBAHUS.




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

Howmenkitarypa ocHoBaHuil. @U3HMYECKHE U XUMUYECKUE CBOMCTBA OCHOBAHMIA.
ITonydyeHne ocHOBaHMI

2.8

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa kucior. @u3nuecKkue u XuMu-
yeckue cBoicTBa KUCoT. Psag aktuBHoctu metauioB H.H. bekerosa. [lonyuenne
KHCJIOT

2.9

Conu. Homenkiarypa coneit. @u3ndeckue 1 XuMUYECKUe CBOMCTBaA colieil. [loyuenue
coJIeH

2.10

I'eneTnueckas CBI3b MCKAY KjlaCCaMU HCOPraHUICCKUX COGI[I/IHCHI/Iﬁ

211

XVMMHYECKUH KCIIEPUMEHT: Ka4YECTBEHHOE OIIPENETICHUE CONEP KAHNS KMCIOPOAA

B BO3/1yX€, IOJIy4eHUEe, COOMpaHue, paclio3HaBaHNe U N3y4YE€HUE CBOICTB KUCIOPOAa,
HaOJr0IeHNE B3aUMOACHCTBUS BELECTB C KUCIOPOIOM U YCIOBUS BO3HUKHOBEHMS

U IIPEKpalleHus ropeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3iaMi OKCHJIOB U OIIMCAaHUE
UX CBOWCTB, IOJIy4eHHEe, COOMpaHue, paclio3HaBaHNE U 3y4YEeHUE CBOICTB BOIOpOIa
(ropenue), B3aumoeiicteue Bogoposa ¢ okcuiom meau(1l) (BozmoxHo
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOII0IeHHe 00pa310B BEIIECTB KOJUYECTBOM

1 monb, HccnenoBaHne OCOOEHHOCTEN pacTBOPEHUS BEIIECTB C pa3INYHON PAaCTBOPHU-
MOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J10JIel PaCTBOPEHHOIO
BELIECTBA, B3aUMOJICICTBUE BOJIbI C METAJITIaMH (HaTPUEM U KaJIbI[EM) (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), OIIPEEICHIE PACTBOPOB KUCIIOT U LIesIouei ¢
MIOMOIIbIO0 UHAUKATOPOB, UCCIIEJOBAaHHE 00pa31I0B HEOPIraHUYECKUX BEILECTB
pa3INYHbIX KJIACCOB, HAOIIOCHNE U3MEHEHUSI OKPACKH UHMKATOPOB B pacTBOpax
KHCJIOT M IeNIoueid, n3yueHue B3aumoericteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KMCJIOT ¢ METAJIJIaMH, PEaKLUi HEUTpaJIn3aliy, II0Jy4YEeHUE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHUE OJHOI'0 METaJljIa IPYTUM U3 PacTBOpPA COJIU, PELICHHE
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelme Ki1accbl HEOpraHM4eCKUX
COCTUHEHUIN)

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. Ctpoenre aToMoB. XUMUYECKast CBSI3b. OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

3.1

[TepBble NOMBITKY KIaCCUPHUKAUN XUMUYECKUX J1eMeHTOB. [loHsATHE O rpynmax
CXOZIHBIX JIEMEHTOB (ILEJI0OYHBIE U IIEJI0YHO3EMENIBHBIE METAILIbI, FAJIOTE€HbI, UHEPT-
HBI€ r'a3bl). DIEMEHTHI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUIbI U THIPOKCH/IBI

3.2

[lepnonnueckuii 3akoH. [lepronnueckas cucreMa XUMHYECKUX 2JIEMEHTOB

J .. MenneneeBa. KopoTkonepuoanas u qimuHHonepuoaHas ¢hopmsl [lepuoandeckoit
cucreMbl xumuueckux 3aemeHToB .M. Menneneesa. [leprnonbl 1 rpynmsl.
DU3NYECKUI CMBICIT TOPSIAKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYNIBI JIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0U€K aTOMOB NEPBBIX 20 XUMUUECKHX 3ieMeHToB [lepuonnueckoit
cucreMsl J[.M1. MeHneneeBa. XapakTepuCTHKA XUMUYECKOTO JIEMEHTA 10 €TI0
nosnoxkeHuto B [lepuognueckoii cucreme /.M. Menpgeneena

3.4

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMUYECKUX IEMEHTOB, METaJ-
JUYECKNX U HEMETAJUINYECKUX CBOMCTB I10 TPyIIaM U IEpHoJaM. 3HAYECHHE
Ilepuonnueckoro 3akoHa u [lepuoanueckon CUCTEMbl XUMUUECKUX DJIEMEHTOB IS
pa3BUTHs HayKu W npakTuku. JI.M. MenneneeB — yu€Hbll U IpayKJaHUH

3.5

Xumudeckas cBsa3b. KoBaneHnTHas (ToJisipHast ¥ HETIOJISIPHASI) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XMMHUYECKUX 3JIEMEeHTOB. MloHHAas CBSA3b

3.6

Crenenb okuciienus. OKUCIUTENHFHOBOCCTAHOBUTEILHBIE PCaKknuu. Hpoueccm OKHC-
JIeHUS B BoccTaHoBIeHU. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH SKCIIEPUMEHT: U3yuyeHue 00pa3IoB BELIECTB METAJUIOB U HEMETAJLIOB,
B3aMMOJEMCTBYE TMAPOKCUIA IMHKA C pACTBOPAMHU KHUCJIOT U IIEJI0YEH, TPOBEIEHUE




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

OMBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakliuy pas3ioKeHHsl, COeTMHEHUS)

Kon

9 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

BemectBo u xumunueckas peakuusi. [lopropenue

1.1

[Teproanueckuii 3akoH. [leproandeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJIOB, KM, KAIBIH U UX COSIMHECHUN
B COOTBETCTBHH C TIOJI0KEHUEM 3J1eMeHTOB B [leprnonnueckoil cucteme u cTpoeHHEM
MX aTOMOB

1.2

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIUETKU U BUIa XUMHU-
yeckoit cBs3u. Kiaccudukanus 1 HOMEHKIIATypa HEOPraHMUECKUX BEIIECTB (MEXKILy-
HapoJHas U TPUBHAJIbHAs). XMMHUECKUE CBOICTBA BEIIECTB, OTHOCSIINXCS
K pa3JINYHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHNN, TCHETUYECKas CBA3b HEOPraHu-
YECKUX BELIECTB

1.3

Krnaccudukanus XHMHUECKAX PEaKIUid 10 Pa3IMIHbIM IMPU3HAKaM (110 YUCITY H CO-
CTaBy y4acCTBYIOUINX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3P HEKTy, 10 U3MEHEHHUIO
CTCTICHEH OKMCJICHHSI XUMHYECKHUX 3JIEMEHTOB, 10 00OPAaTUMOCTH, TI0 YIACTHIO
Katajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.
IToHsITHE O CKOPOCTH XMMUYECKOW PEAKIIHH

14

[TonsiTrie 06 0OpaTUMBIX U HEOOPATHUMBIX XUMUYECKHX peakiusax. [lonsTue o romo-
TE€HHBIX U TETEPOTeHHBIX peakiusax. [loHsaTHE 0 XUMUYECKOM paBHOBECHUU. DaKTOPHI,
BIIMSIOIINE HA CKOPOCTh XMMHUYECKOM pEeaKIIMK U MOJ0KEHHE XUMUYECKOTO
paBHOBECHSI

1.5

OKHCIUTEIBFHO-BOCCTAaHOBUTEIILHBIC pcaKknuu, 3J'IeKTp0HHLII>i OajaHC OKHCIIUTEIIBHO-
BOCCTaHOBUTEIbHOU pCaKkmuu. CocraBieHue ypaBHeHI/II\/’I OKHCIIMTCIBbHO-BOCCTAHO-
BUTCJIBHBIX peaKHI/Iﬁ C UCIIOJIL30BAHUCM MCTOJa DJICKTPOHHOI'O OanaHca

1.6

Teopus 21eKTPOTUTHUECKON TUCCOIMALINN. DIEKTPOIUTHI U HEANEKTponThl. Katu-
OHBI, aHMOHBL. MeXaHN3M JUCCOLMAIMN BEIIECTB C PA3JINYHBIMUA BUJAMHU XUMUYECKOM
cBs3u. Crenenp aucconuanui. CHIIbHbIE U c1a0ble AIEeKTPOIUThI. Peakiu noHHOTO
oOMeHa. YcnoBUs NPOTeKaHNs peaklnii HOHHOTO 0OMEHa, MOJIHbIE U COKpaIllEHHbIE
MOHHbIE YpaBHEHUS peakunii. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE
IpeCTaBICHUN 00 PIEKTPOTUTHYECKON Aucconuanyy. KauecTBeHHbIE peakiuy Ha
noHbl. [ToHsATHE O THApOIH3E Cosei

1.7

XUMHUUYECKUH SKCTIEPUMEHT: 03HAKOMIICHHE C MOJEISAMH KPUCTAJUIMYECKUX PEIIETOK
HEOpPraHMYECKUX BEILECTB — METANIOB M HEMETAJIOB (TpaduTa U anMasa), CI0KHBIX
BEIIIECTB (XJIOpUAA HATPUS); UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peaxkuu OT BO3JAEHCTBHS pa3INuHbIX (DaKTOPOB; UCCIETOBAHUE IIEKTPOIIPOBOAHOCTH
pPacTBOPOB BEIECTB, MpOIlecca TMCCOIUAIMU KUCIIOT, IIeJI04Yel U coseil (BO3MOKHO
UCIIO0JIb30BaHUE BUICOMATEPHAIIOB); IPOBEICHUE ONBITOB, MILTFOCTPUPYIOIIUX MPHU-
3HAKW MPOTEKAHUs Peakuii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BBIICICHHE rasa,
00pa3oBaHuUe BOJIbI); ONBITOB, HIUTIOCTPUPYIOIIUX IPUMEPI OKUCIUTEILHO-BOCCTAHO-
BUTEJbHBIX peakluil (ropeHue, peakiiuu pas3ioKeHns, COETUHEHHS ); paclio3HaBaHHe
HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KAUE€CTBEHHBIX pPeaKIiil Ha HOHBI; PEIIeHNe
HKCTIEPUMEHTAIBHBIX 33134

HemeTtamnnr u ux COCAUHCHUA




Kon

2.1

IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

OO61mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe
crenieHn okucieHus. CTpoeHrne U GU3NYECKUE CBOMCTBA MTPOCTHIX BEIIECTB — Iajio-
reHOB. XMMHUYECKHE CBOMCTBA Ha MPUMEpPE XJIopa (B3aUMOACHCTBHE C METAIIIaMH,
HeMeTallaMH, 1iesiodaMu). XiopoBoaopoa. ConsiHast KUCIIOTa, XUMUYECKHUE CBOMCTBA,
NoJIy4eHue, NpuMeHeHue. /lelicTBre Xiaopa u XJIOpOBOJOPOAA HA OPTaHU3M YeJIOBEKa.
BaxHelime XJ0puabpl U KX HAXOXKJIECHUE B IPUPOJIE

2.2

O6mas xapaktepuctrka 351eMeHTOB VIA-rpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHne U GU3NYECKUE CBOMCTBA MTPOCTHIX
BEIIECTB — KUCIOPOJa U cepbl. AJIIOTPOIHbBIE MOIU(PUKALIUN KUCIOPO/Ia U CEPBI.
XumMudeckue cBorictBa cepbl. CepoBOIOpO, CTpOSHUE, PU3NIECCKIEC U XUMHUSCKUE
cBoiicTBa. OKCHJIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHas KHCIOoTa,
buznyecKre 1 XUMUYIECKHE CBOMCTBA (00IIIMe KaK MPEACTaBUTENS Kilacca KHCIOT
u cnenuduueckue). XUMHUUECKHUE PEAKIINH, JIEKAIIUE B OCHOBE MPOMBIIIIEHHOTO
crioco0a nostydeHust cepHoit Kuciotel. [Ipumenenne. Cosu cepHOM KUCIOTHI, KAYeCT-
BEHHAas peakius Ha cylbdar-uoH. HaxoxaeHnue cepbl v €€ COeTUHEHHI B IPUPOJE.
XUMHYECKOE 3arps3HEHNE OKPY KAIOIIEH Cpeibl COSAMHEHUSIMU CEPhI (KUCIOTHBIC
JOK]IH, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB), CIOCOOBI €ro MpeAoTBpaIleHuUs

2.3

OO61as xapakTepucTuKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIEHUS. A30T, paclipoCTpaHEHHUE B IpUpoje, GU3NUECKUe U
XuMHueckue cBoiictBa. KpyroBopot a3ora B mpupojie. AMMHAK, €ro (pusndeckue
U XMMHYECKHE CBOMCTBA, MOTy4YeHue 1 npuMeHeHne. Coau aMMOHHUS, UX GU3NYECKHE
Y XUMHUYECKUE CBOWCTBA, NpUMeHeHue. KauecTBeHHas peakiys Ha HOHbl aMMOHUS.
A30THas KUCIOTa, e€ MojyuyeHue, GU3ndecKrue 1 XMMUYecKre CBoicTBa (001I1e Kak
NpeCTaBUTEIS Kilacca KUCIOT U crienuduieckue). Mcmonp30Banue HUTPATOB U COJIEH
aMMOHHUS B KaueCTBE MUHEPAJIbHBIX Y00peHni. XMMHUYecKoe 3arpsi3HeHHe
OKpY aroIlel cpesibl COEAMHEHNUSMHU a30Ta (KUCIOTHBIE 10K/IU, 3arpsA3HEHNE BO3TyXa,
MTOYBBI U BOJJOEMOB)

2.4

®docdop, amnorpornnbie Mogudukammu Gocdopa, puzndeckue 1 XUMHIECKUE CBOM -
ctBa. Oxcun pocdopa(V) u dpochopHas kucnora, pusnuecKue 1 XUMUYECKHE
CBOIiCcTBa, mosyueHue. Mcnonabs3zoBanue GpocharoB B kauecTBE MUHEPATBHBIX
yo0peHui

2.5

O6mas xapakrepucTtuka 3aeMeHToB [VA-rpymmbl. OcoOeHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIIEHUS. YTIIEepo1, aJUIOTPONHbIE MOIU(pUKAINH, pac-
IPOCTPaHEHUE B IPUPOJIE, PU3NUECKUE U XUMHUYECKHE CBOMCTBA. AICOpOIIHS.
Kpyrosoport yriepona B mpupoje. OKcubl yrieposa, ux pusnueckue U XuMU4ecKue
CBOICTBa, JIeIICTBHIE HA KUBbIE OPTraHU3MBI, [TOJIyU€HUE U TPUMEHEHHE. DKOJIO-
IHYECKHUe NMpo0dieMbl, CBsI3aHHbIE ¢ okcuoM yriepoaa(IV); runoresa rinoGanbHOro
MOTEIJICHUS KIIMMaTa; HapHUKOBBIN 3P QeKT. YTosibHas KUCI0Ta U €€ COJU, UX
¢u3nueckre 1 XUMHYECKHE CBOMCTBA, MOJlyueHne U npuMeHeHne. KauecTBenHas
peaxiusi Ha KapOoHAT-nOHBI. Vcrionb3oBaHue KapOOHATOB B OBITY, MEIULIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE

2.6

[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX yIJie-
pona (MeTaH, 3TaH, YTUJIEH, alleTUJIEH, 3TaHOJ, INIUIEPUH, YKCYCHas kucioTa). Mx
COCTaB U XUMUYecKoe cTpoeHue. [loHsaTHe 0 OMOIOrHuecKy BaKHBIX BEIECTBAX:
KUpax, OenKax, yriaeBoJiax — U UX poJIM B KU3HU yejoBeka. MaTepuanbHOe eJUHCTBO
OpPraHMYECKUX ¥ HEOPraHMYECKUX COSAMHEHUN

2.7

Kpemuuii, ero pusndeckue u XuMuyecKkrue CBOMCTBA, OMyUYE€HUE U IPUMEHEHHE.
Coenunenus kpeMHus B ipupoje. Oomume npencrasieHus 00 okcuae kpemuus(1V)
U KpeMHHeBO! kuciaote. CUIIMKAThI, UX UCIOJIb30BaHUE B ObITY, MEIULIMHE, IPOMBIIII-
JIEHHOCTH. BakHelime cTpouTeabHble MaTEpUabl: KEpaMHUKa, CTEKIIO, LIEMEHT,
6eToH, jxene300eToH. [Ipobiembl 0€301acHOr0 UCIOJIb30BAHUSI CTPOUTEIBHBIX
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IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

MaTEpUAJIOB B TOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHHEe 00pa3l0B HEOPraHUUECKUX BELIECTB, CBOMCTB
COJISIHOM KHMCJIOTBI; IPOBEJEHUE Kau€CTBEHHBIX PEAKIMM Ha XJIOpU-UOHBI U Ha-
0JI0/IeHHEe IPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpaXarouue GU3nIecKue U XUMu-
YeCKHE CBOMCTBA I'AJIOTEHOB U UX COEAMHEHUHN (BO3MOKHO MCIOIb30BAaHUE BUJIEO-
MaTepHaJIoB); O3HAKOMIIEHHE ¢ 00pa3LaMu XJIOPHUIOB (IaJOreHUI0B); 03HAKOMIJIEHHUE C
oOpa3Lamu cepbl U €€ COeUHEHUSIMH (BO3MOXKHO MCII0JIb30BaHUE BUIE€OMATEPUATIOB);
HaOroieHue npouecca oOyriIMBaHus caxapa Moj JecTBUEeM KOHLEHTPUPOBAHHOM
CEPHOU KUCIIOThI; N3YyYEHHE XMMHUUECKUX CBOMCTB pa30aBI€HHON CEpHOU KHUCIIOTHI,
IIPOBE/ICHUE KaueCTBEHHOM peakluu Ha cyab(haT-uoH U HaOII0IeHUe ITpU3HaKa e€
NPOTEKaHUS; 0O3HAKOMJICHHUE C (PU3NYECKHMHU CBOWCTBAMHU a30Ta, (hocopa u ux
COEMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX U
dbocopHBIX YI0OpEeHHUIA; TOTydeHNEe, COOMpaHUe, pacCliO3HABAHUE U U3YUCHHE CBOHCTB
aMMMaKa; IPOBEICHNE KaUeCTBEHHbIX PeaKLuil Ha MOH aMMOHMS U dochaT-1oH U
M3y4YEHUE IIPU3HAKOB UX IIPOTEKaHUs, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHCJIOTBI C Me/IbIO (BO3MOYKHO MCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3yUEHHE MOJIeIeH
KPUCTANIMYECKUX PEIIETOK anmMasa, rpadura, QyiiepeHa; 03HakKOMIIEHHE ¢
MIPOIIECCOM aJCOPOIIMK PACTBOPEHHBIX BEIIESCTB aKTUBUPOBAHHBIM YTIIEM U
yYCTPOHCTBOM IPOTHUBOIa3a; NOJy4YeHHUE, COOMpaHKe, pacllo3HaBaHUE U U3yUCHUE
CBOICTB yIJIEKHUCIIOTO ra3a; MpOBEICHUE KaUeCTBEHHbIX PEaKI1il Ha KapOOoHaT- U
CHWJIMKAaT-HOHBI U U3y4YEHHE NIPU3HAKOB UX NIPOTEKAHMS; 03HAKOMJICHHE C IPOAYKIIMEH
CHWJIMKaTHOM IIPOMBILIUIEHHOCTH; PEIIEHNE IKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«BaxHelue HeMeTasuIbl U UX COEAVUHECHUSD)

Mertamisl 1 ux COCAMHCHUA

3.1

OO011as XxapakTeprucTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHMH MX
nonoxkeHus B [lepuoanueckoi cucreme xumuueckux aementoB .M. Menneneesa
U CTpOeHHUs aTOMOB. CTpoeHre MeTaIIOB. MeTalmnyeckas CBsi3b U MeTaJJINYecKas
KpUCTAJUTHYECKasl peméTKa. DIEKTPOXUMUUYECKHUH sl HAPSKEHUN METAJIIOB

3.2

dusnueckue U XMMUYeCcKHe CBOWCTBa MeTailIoB. OO1I1e criocoObl MOTyYeHHUs MeTal-
noB. [ToHsTHE O KOPPO3HH METAINIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrnaBsl (cTalib, YyTYH, JIOPAIIOMUHUM, OpOH3a) M X IPUMEHEHHE B OBITY U MPO-
MBIIIEHHOCTH

3.3

[Ilenouynble METAILIBL: TOJIOKEHKE B [leproanueckoil cuCTEME XMMUYECKHX DJIEMEH-
toB JI.11. Menneneena; cTpoeHUE UX aTOMOB; HaxoKAeHue B mpupojae. dusnyeckne
U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpust U Kaiust). OKCHJIBI U TUAPOKCHIBI
HAaTpus U KaJiusl. HpI/IMCHeHI/Ie HICJIOYHBIX METAJIJIOB 1 UX COGI[I/IHCHI/II\/'I

3.4

[IlenoyHoO3eMENBHBIE METAJUIBI MATHUM U KaJIbLIML: TTOJI0)KeHUE B [lepuoanueckoit
cucreme xumuueckux 3nemeHToB [[.1. MennaeneeBa; cTpo€HHE UX aTOMOB; HaXO0X-
Jenue B mpupoje. usznueckue U XMMUYECKUE CBOMCTBA MarHus U Kajaplus. Baxxueii-
T COCTUHEHUSI KATBITUS (OKCHI, TUAPOKCHI, COJIH). JKECTKOCTH BOJIBI U CITOCOOBI €€
YCTpaHECHUS

3.5

AmomuHU#: iosioxkeHue B [lepronnueckoit cucreMe XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa; CTpOEHHE aTOMa; HaX0XAEHUE B pupoie. PU3nyecKue u XuMu-
YeCcKUe CBOWCTBA alltOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THIPOKCHIA
ATFOMUHUS

3.6

Kenezo: monoxenue B [lepronnueckoit cucreme xumuueckux 3nementoB [[.1. Men-
JiefieeBa; CTPOCHHE aTOMa; Hax0X/IeHUe B pupoje. PU3nueckue 1 XMMUYEeCKHe
cBoiicTBa xkene3a. Oxcuapl, ruipokcuasl U conu xenesa(ll) u xenesa(Ill), ux cocras,
CBOWCTBA U MOJTyYCHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMy METAJIJIOB U CIUIABOB, UX
(bu3NYECKUMU CBOMCTBAMU; 3YUEHHE PE3YJIbTATOB KOPPO3ZUU METAIIJIOB (BOZMOYKHO
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IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

UCIIOJIb30BaHNE BUACOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOICHCTBHUS OKCUIA KATBIUS
Y HaTPHS C BOJIOM (BO3MOYKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB); UCCIEIOBAHUE
CBOMCTB *ECTKOU BOJIbI; MPOIIECCa TOPEHUS Kelle3a B KUCIOPOIe (BO3MOXKHO
HCITOJIb30BaHUE BHJICOMATEPHAIIOB); MPU3HAKOB MTPOTEKAHUs KAY€CTBECHHBIX PEAKITUN
Ha MOHBI (MarHus, Kajablus, aTlOMUHN, IMHKA, sxkene3a(1l) u sxeneza(Ill), meau(1l);
HaOJIFO/ICHUE U ONMCAHKE MPOIIECCOB OKPAIIMBAHUS TUIAMEHN MOHAMH HATPUS, KaJIUs U
KaJbIUs (BO3MOXKHO MCIIOJIb30BaHNE BUICOMATEPHUATIOB); UCCIIeI0OBaHIE aM(OTEPHBIX
CBOMCTB THAPOKCH/Ia aJFOMUHUS U THAPOKCUA IIMHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
3a1ad 1o TeMe «BakHelIe MeTauIbl ¥ MX COSIMHCHUSY

XUMHUS U OKPYXKarolias cpejia

4.1

Hossle MaTepuaibsl U TexHOJIOTHU. BeriecTBa u MmaTepuaibl B IOBCETHEBHOM KU3HU
yesioBeka. XUMUs U 310poBbe. bezonacHoe UCoib30BaHUE BEUIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBasi momMols Ipyu XMMHUYECKUX 0XKOTaxX U OTPABICHHIX

4.2

OCHOBBI PKOJIOTHYECKON TPaMOTHOCTU. XUMHUECKOE 3arpsi3sHEHUE OKPY Karolen
cpenbl ITJIK. Ponb XuMum B pelieHuH SKOJI0THYecKux mpoodiem. [Ipupoansie
WUCTOYHUKH YTIICBOOPOIOB (YTOib, IPUPOAHBIN Ta3, HEPTH), MPOTYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3Y4YEeHHE 00pa3I0B MaTePUAIIOB (CTEKIIO, CILIABHI
METAJUIOB, IOJUMEPHbIE MaTEpHUaIbl)

ITPOBEPAEMBIE HA OI'D 10 XUMHWHU TPEBOBAHUA K PE3YJIBbTATAM

OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHON ITPOI'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOro
NpoBepPseMOro YPOBHSI OCBOEHHSI OCHOBHOI1 00pa30BaTe/ibHON NPOrpaMMbl OCHOBHOT'O
TpeGoBaHus o0mmero odpasoanus Ha ocHoBe PI'OC

1 IIpencrasienue:

11

0 MO3HAaBAEMOCTH SBJIEHUN IIPUPO]Ibl, TOHUMAaHNE O0BEKTUBHON 3HAUNMOCTH
OCHOB XMMHMYECKON HayKH KakK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa 0011l KyJIbTYphl U IPAKTUUECKOM AEATEIbHOCTH YEJIOBEKa B
YCIIOBHUSAX COBPEMEHHOI'0 O0IECTBA; TOHUMAaHUE MECTa XUMUHU CPEAU APYTUX
€CTECTBEHHBIX HAYK

1.2

O HAY4YHBIX MCTOJax IMO3HaHHWs, B TOM YHCJIC OKCICPUMCHTAJIBHBIX U TCO-
PETHYCCKUX METOAaX UCCICAOBaHNA BEIICCTB U U3YUCHUA XUMHUYCCKUX
peaxunﬁ; YMEHHUEC HUCII0JIB30BAaTh MOJCIN JJIA O0OBSCHEHHUS CTPOCHHUA aTOMOB
1 MOJICKYJI

1.3

0 chepax nmpodeccrnoHaNbHOMN 1€ATEILHOCTH, CBSI3aHHBIX C XUMUEH U CO-
BPEMEHHBIMU TEXHOJIOTMAMHU, OCHOBAaHHBIMHU Ha JOCTHKEHHUSIX XUMHUECKOM
HayKH, YTO MO3BOJIUT 00yYaIOIIMMCS pacCMaTpUBaTh XUMUIO Kak cepy
cBoelt Oyayieit nmpodeccuoHaNbHOM NesITeIbHOCTH U ClIeNIaTh OCO3HAHHBIN
BBIOOP XUMUU KakK MPO(UIBLHOTO MpeIMeTa py Nepexo/ie Ha ypOBEHb
cpenHero o01ero o0pa3oBaHus

Brnanenue cuctreMoi XUMHUUYECKUX 3HAHUM U YMCHHC NIPUMCHATb CUCTEMY
XHUMHUYCCKUX 3H8,HPII7[, KOTOpas BKIIFOYACT:

2.1

BaKHEUIIINE XMMHYECKHUE MMOHATHUS: XUMHAYECKUMN QJICMCHT, aTOM, MOJICKYJIA,
BCIICCTBO, MTPOCTOC U CIIOKHOC BEIICCTBO, OAHOPOJHASA U HCOAHOPOAHAA
CMCCb, OTHOCHUTCJIbHBIC aTOMHAA U MOJICKYJISIpDHAA MACCBI, KOJIMYCCTBO




Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJabTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl OCHOBHOTI'0
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBINA 00BEM, OKCHUJI, KHCIIOTA,
OCHOBAHUE, COJIb (CpelHss), XMMUYECKas Peaklius, peakKlui COeIMHEHHUS,
peaKIy pa3IoKEHHs, PEaKlUU 3aMEICHHs, PeaKLIU 0OMEHa, TeIIOBOM

3G GeKT peakum, K30- U S3HIAO0TEPMUYECKHE PEAKLIUHU, paCTBOP, MACCOBasI
J10JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHUH, MACCOBAsI 10JIs1 U IIPOLIEHTHAs
KOHLIEHTpAaLUs BEUIECTBA B PaCTBOPE, AP0 aTOMA, JIEKTPOHHBIHN CIION
aToMa, aTOMHasi OpOUTaIIb, PaJUyC aTOMA, BAJIGHTHOCTb, CTENIEHb OKUCIIEHUS,
XMMHMYECKas CBA3b, dJIEKTPOOTPULIATEIILHOCTD, ITOJIAPHAs U HEMOJISIPHAs
KOBAJICHTHAsl CBS3b, HOHHAS CBSI3b, METAJUIMYECKAs CBA3b, KPUCTAIIINYECKAS
peméTka (aTOMHasi, HOHHAs, METAIIMYECKasi, MOJIEKYJIsIpHast), HIOH, KaTHOH,
AQHUOH, DJICKTPOJIUT U HEIIEKTPOJIUT, NIEKTPOIUTHIECKAS JUCCOLUALUA,
peaKky HOHHOTO 00MeHa, OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEaKIUH,
OKHCIIUTENb U BOCCTAHOBUTEIIb, OKACIEHUE U BOCCTAHOBJICHUE, JJICKTPOJIN3,
XMMHYECKOE paBHOBECHE, 00paTUMBble M HEOOpaTUMBbIE PEaKLIUU, CKOPOCTh
XUMHUYECKOM peakuuu, karanusarop, IIJIK, koppo3ust MeTaiios, CIuIaBsl

2.2

OCHOBOIIOJIATAFOIIME 3aKOHBI XMMHH: 3aKOH COXPAaHECHHS MacChl, IEPHO-
nuueckuit 3akoH .M. MeneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH
ABorazipo

2.3

TCOpHUU XUMHUHU: ATOMHO-MOJICKYJISIpDHAA TCOPUSL, TCOPUS BHCKTpOHI/ITI/I‘{CCKOﬁ
JUucconmmuanumn

Bnagenue ocHoBamMu XHUMHYCSCKOHN I'paMOTHOCTH, BKJIIOYAIOIIECH

3.1

yMEHHE PaBUJIFHO HCIOIb30BaTh U3yYCHHBIE BELIECTBA U MAaTEPHAIIbI

(B TOM YHCIIe MUHEpPAIbHBIE YI0OPEHHUS, METAJUIBI U CILIABBI, IIPOTYKTHI
nepepadOTKH MPUPOIHBIX UCTOYHUKOB YTIIEBOIOPOIOB (YIIIs, TPUPOITHOTO
rasza, He)TH) B OBITY, CEJIbCKOM XO3sIHCTBE,

Ha MPOU3BOCTBE M IOHMMaHUE 3HAYCHHS KHUPOB, OCIIKOB, YTIIEBOIOB JIJIs
OpraHu3Ma yeJIoBeKa; yMeHHe IPOrHO3UPOBAaTh BIMSHUE BEILECTB U
XMMHYECKHX MPOIECCOB HA OPTaHU3M YEJIOBEKa U OKPYKAOLIYIO

MIPUPOJHYIO Cpeay

3.2

YMEHHE UHTErPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUAMH JIPYTUX YUeOHBIX
MIPEAMETOB

3.3

HaJINYME OIbITa Pa0OTHI C pa3IMYHBIMU UCTOYHHKAMH HH(POpPMAIIUU IO
XUMHH (Hay4dHasl ¥ HAy4YHO-TIOMYJISIpHAs JINTepaTypa, CI0OBapH,
CIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

yMEHHE 00bEKTHBHO OIICHUBATh MH(OPMAIIUIO O BEIIECTBAX, UX
MIPEBPALICHUAX U IPAKTUYECKOM IIPUMEHEHNH 1 YMEHHE HCII0Ib30BATh €€
JUIs pelieHns: yueOHO-IT03HAaBATEeNbHbIX 33134

Bianenne ocHOBaMUM NOHATUIHOTO anmnapara i CHMBOJIMYECKOTO SI3bIKa
XUMHH JIJIS1 COCTaBICHUS (JOPMYIT HEOpPTraHMYECKHUX BEIIECTB, ypaBHEHUN
XUMUYECKHUX PEaKIUii; OCHOBaMU XuMudeckoit HomeHkIaTypsl (IUPAC u
TPUBUATBHOI)

YMeHne o0bICHATH CBSI3b MOJI0XKEHUs dJieMenTa B [lepuoanyeckoit cucreme
C YHCJIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHSI ATOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsn spa, o0IIee YUCIIO SIEKTPOHOB), pacHpeieeHuEM
3JIEKTPOHOB I10 YHEPTeTUYECKUM YPOBHIM aTOMOB IEPBBIX TPEX NEPHO/IOB,
KaJIUsl U KaJblIus

[IpencraBnenue o NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3JICMCHTOB (paJ:n/ch aToma, BHCKTpOOTpI/II_IaTeJIBHOCTL), HpOCTBIX N CIIO0KHBIX




Kon

IIpoBepsiemble TPeOOBaHMA K NPEeAMETHBIM pe3yJbTaTaM 02a30BOI0

NMPOBEPAEMOro YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl OCHOBHOTI'0
TpeOoBaHusl o0mero odpaszosanus Ha ocHoBe PI'OC
BEIIECTB OT MOJIOKEHUs 3JIeMeHTOB B [lepronndeckoii cucreme (B MabIx
MeproJax U TJIaBHBIX NOJATIPYIIAX) U AIEKTPOHHOIO CTPOSHUS aToMa
7 YMmenne kiaaccu(uupoBarth:
7.1 XUMHYECKHE JIEMEHTBI
7.2 HEOpPraHMYEeCKHe BellecTBa
7.3 XUMUYECKHE PEAKIH
8 YMeHue onpenensrs:
8.1 BAJICHTHOCTh M CTETIEHb OKUCIICHUSI XUMUYECKUX AJIIEMEHTOB, 3apsi]] HOHA
8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUTMUECKOIN CTPYKTYPBI B COETUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTEIb U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu3oBarh (YU3NYECKHE U XUMHUECKUE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, TpaduT, anmMas, KpeMHHH,
9.1 a3ot, hocdop, cepa, XJI0p, HATPUH, KATUHA, MATHUH, KAJIBIANA, AJTFOMAHHM,
KENe30)
CJIOHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BO/A, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOAOPO/, OKCHJIBI M TUIPOKCHABI MeTauioB I-11A
92 rpynmn, amtomunus, menu (11), nunka, sxxenesa (I1 u I1I), okcuas! yrnepona (11
' u 1IV), kpemuus (IV), azorta u ¢pochopa (Il u V), cepst (IV u VI), cepuucras,
cepHasi, a30THCTas, a30THasI, (pochopHasi, yroipHasi, KpeMHHEBAas KUCJIOTa U
UX COJIN)
MIPOTHO3UPOBATh U XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 UX COCTaBa M CTPOCHUsI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX
' CBOMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMUYECKUX MIPEBPALIEHUI B pa3-
JMYHBIX YCIOBHIX
10 YMeHHne cOCTaBIATh MOJICKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEaKIIHii, B TOM
qrce:
10.1 peaxkuii HFOHHOTo OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB (TPYII)
' HEOPTraHUYECKHUX BEIIECTB
10.4 MOITBEPKTAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BEIMUCHATH (TPOBOJIUTH PAacUEThl):
111 OTHOCHTEJIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
' JIOJTF0 XUMHUYECKOTO HJIEMEHTA B COEIMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €T0 MacCy, 00beM ra3oB
114 10 YPABHCHHSIM XUMUYECKUX PEAKITNI M HAXOIUTh KOJUYECTBO BEIIECTBA,
' 00BEM B MacCy peareHTOB WIN MTPOIYKTOB PEAKIIUN
12 Bnanenue (3HaHME OCHOB):
121 OCHOBHBIMHM METO/IaMU HAayYHOTO NMO3HaHUA (HaOI0JeHIe, H3MEpEHHE,

OKCIICPUMCHT, MO,Z[CJ'II/IpOBaHI/IC) IMpU N3YUYCHUHN BCUHICCTB U XUMHUUCCKHUX
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TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJabTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl OCHOBHOTI'0
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

SABJICHHIA; yMEHUE CPOpPMYyITUPOBATH MPOOIIEMY U MPEATIOKHUTH MYTH €€
peuenus

12.2

0e30macHoOM paboThl ¢ XMMHUYECKUMU BEIIECTBAMH, XUMHUYECKON MTOCY10M U
J1a00paTOPHBIM 000PYI0BAHUEM

12.3

IpaBUJIaMu O€3011aCHOTO OOpaleHHsI ¢ BEIECTBAMH, UCIIOJIb3YEMbIMH B
MTOBCETHEBHO JKU3HU, IPABUIIAMU NTOBEJCHHS B LEIISAX COCPEIKEHUS
310POBBS U OKPY’KaIOIIEHW IPUPOTHOM Cpe/ibl; HOHUMaHUE Bpeaa
(omacHOCTH) BO3AEMCTBUS HA )KUBbIE OPIraHU3MBbl OIPEICIEHHBIX BELIECTB,
Croco00B YMEHbIIIEHUS ¥ IPEAOTBPAIICHUS X BPEAHOTO BO3ICHCTBHS

13

Hannuume MPAKTUYCCKHUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBIICHUSA
CICAYIOINX XUMHUYCCKUX OKCIICPUMCHTOB!

131

U3y4YeHHE U ONMCcaHne (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE
¢ (pU3MUECKUMH U XUMUYECKHUMHU SIBICHUSMH; OMBITHI, HJUTIOCTPUPYIOLIHE
MIPU3HAKK NPOTEKAaHUSI XUMUYECKUX peakuuit

13.2

HN3YyUCHUC cIoco0oB pasaciiCHuA cMmeceit

13.3

MOJIYYCHHE KUCIIOPOJa U U3YUCHHUEC €TO CBOﬁCTB; MOJIy4YCHHE BOAOPOJa
1 U3Yy4YCHUEC €TI0 CBOI71CTB; MOJIYUCHHUEC YTJICKHUCIIOrO ra3da 1 U3y4C€HuUc €ro
CBOﬁCTB; IMOJIYYCHUC aMMHUAKa U U3YUYCHHUC CTO CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM JOJIEH
pacTBOPEHHOIO BEIIECTBA

135

MpUMEHEHHE UHAUKATOPOB (JIakMyca, MeTUliopanxa u ¢enondranenna) aus
OTIpeJIeJICHUS XapaKTepa CPebl B pACTBOPAX KUCIOT U IIEI0YEH

13.6

HCCICIOBAHUC U OINMMCAHUC CBOICTB HEOPTaHNYCCKUX BCIICCTB PA3JINYHBIX
KJIaCCOB; U3YUCHUC BSaI/IMOI[CI\/'ICTBI/ISI KHCJIOT C MCTaJlllaMH, OKCUJaMHU
MCTAJUIOB, paCTBOPUMBIMHU U HEPACTBOPUMBIMU OCHOBAaHUAMU,

COJIIMH; TTOJTYUCHUEC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OIHOI'O
MCTaJUIa APYI'UM U3 paCcTBOpPa COJIN; UCCIICAOBAHUC aM(bOTepHLIX CBOICTB
THUAPOKCUI0B AJIFOMHUHUA U TUHKA

13.7

pelIeHre SKCIepUMEHTAIbHBIX 3a/1a4 110 TeMaM: « OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCANMHEHUIN»; « DNEKTPOIUTHUECKAS JUCCOLUALINDY;
«Baxaelnre HeMeTalIbl ¥ UX COSIMHEHND; « BaskHEeHITHEe MeTallIbl M UX
COCJIMTHEHMUSI»

13.8

XUMHYECKHE YKCIIEPUMEHTBHI, WILTIOCTPUPYIOIINE TIPU3HAKY MPOTEKAHUS
peakiuii HOHHOro 0OMeHa; KaueCTBEHHbIE PEAaKLMU Ha IPUCYTCTBYIOIUE B
BOJIHBIX PacTBOPAX MOHBI: XJIOPHUI-, OpOMHI-, HOIUI-, CYIb(dat-, hocdart-,
KapOOHAT-, CUIMKAT-aHUOHBI, THAPOKCU/I-MOHBI, KATHOHBI AMMOHHSI, MarHus,
KaJblUsl, aIFOMUHUS, kene3a (2+) u xkenes3a (3+), menu (2+), nuHKa

14

VYmMmenue:

141

MMPEACTaBJIATH PC3YJIbTATHI SKCIICPUMCHTA B (I)OpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, FpaCbI/IKOB u Ta6J'H/IH " BBIABJIATH OMIIMPUYCCKHUC
3aKOHOMCPHOCTU

14.2

YCTaHaBJIMBATL CBA3U MCKAY PCAJIbLHO HaGJIIOZ[aCMLIMI/I XUMHUYCCKUMH
ABJICHUSAMHU U ITpOoLECCaMU, ITPOHUCXOAAINMHU B MaKpO- 1 MUKPOMHUPE,
OOBICHATH MMPUINHBI MHOFOO6pa3I/I$I BCIICCTB




INEPEYEHbDb 3JIEMEHTOB COAEP KAHMUS, IPOBEPAEMbIX HA

OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 [lepBoHaYaJIbHBIE XUMUYECKUE MTOHSTHUS
1.1 UucTtele BemecTBa U cMecH. CiocoObl pa3sieieHusl cMecei
19 ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 371eEMEHTBI. CHMBOJIBI XUMUYECKUX IEMEHTOB.
' [IpocTbl€ U CIOXKHBIE BENIECTBA.
13 Xumnueckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTereHb
' OKHCJICHUS
3aKOH NOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHASI ATOMHAs Macca.
1.4 OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTA B
COEJIMHEHUH
15 KonuuectBo BemectBa. Monbs. Monspras macca. Monsipabiii 00bEM ra3oB.
' B3anMoCBsI3b KOJIMYECTBA, MACChl M YMCJIA CTPYKTYPHBIX €IMHMUIL BEIIECTBA
16 ®uznyeckue U XUMUYECKHE ABJICHUS. XUMHUECKas peakius U e€ Npu3HaKku. 3aKOH
' COXpaHEHUsI MacChl BENIECTB. XMMUYECKHE YPABHEHUS
5 Ilepnonnueckuil 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CTpoeHHne aTOMOB
Ilepnonnueckuii 3akoH. Ileprnoanueckas cucreMa XUMHUYECKUX 2JIEMEHTOB
2.1 J.N. Menneneesa. [lepuoasl u rpynrbsl. @PU3HYECKUI CMBICI HOPSIKOBOIO HOMEPA,
HOMEPOB [IEpUOA U IPYNIIbI JIIEMEHTA
Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonsl. DnekTponbl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI0YEK aTOMOB TepBhIX 20 XUMHUECKUX AJIeMEHTOB [leproainaeckoit
cucrtemsl /[.1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX 3JIEMEHTOB NEPBBIX TPEX
23 MIEPUOIOB, Kalusl, Kalblus (pagnyca aTOMOB, JJIEKTPOOTPHUIIATEIHLHOCTH,
' METANINYECKUX U HEMETAJUIMYECKHUX CBOWCTB) M UX COEMHEHHUH B COOTBETCTBUU C
IIOJIOXKEHUEM 2JIEMEHTOB B lleproanyeckoi cucreMe U CTPOCHUEM UX aTOMOB
3 CTpoeHHE BeNecTBa
31 Xumuyeckas cBsizb. KoBajeHTHas (ToNsipHasi U HEMOJSIpHAsi) CBA3b. DJIEKTPOOTPHIIA-
' TEJILHOCTh XMMHYECKUX 3J1EMEHTOB. MloHHas cBA3b. MeTajumnyeckas CBsi3b
32 TUmbl KPUCTATTMYECKUX PEHIETOK (aTOMHAs, HOHHAs, METAJUTHYECKast ), 3aBUCUMOCTb
' CBOMCTB BEIIECTBA OT THIA KPUCTAJUNINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H
4 Baxueiime npeactaBuTeNd HEOPraHUYECKUX BeecTB. Hemeraiusl n ux
COCIMHEHMs. MeTalIbl ¥ UX COCUHEHUS
Knaccudukanus u HoOMEHKJIaTypa HEOPTaHUYECKUX COeTMHEHUMN: OKCHIOB (coseobpa-
41 3yIOIINE: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHbIE) U HECOJIe00pa3yrolIne; OCHOBAHUH
' (ménouym U HepacTBOPUMBIE OCHOBAHUS ); KUCIIOT (KUCIOPOACOAepkKaIllre U
0ECKUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX M KHCIIBIX)
42 ®u3nyecKkue 1 XUMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPO/A,
' XJI0pa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
®u3nyecKue 1 XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIIOB: JIUTHS, HATPHSI,
4.3 KaJIisl, MAarHUS U KaJIbLIMSI, aIFOMUHUS, JKelle3a. DIEKTPOXUMHUUECKUH psi/i HAllpsKEHUI
METaJJIOB
44 dusnuecKkue 1 XUMUUECKUE CBOMCTBA BOJAOPOIHBIX COEIUHEHUN HEMETAJUIOB: XJI0pO-
' BOJIOPOJA, CEPOBOIOPOJIA, AaMMHUAKA
4.5 Ddu3nuecKre ¥ XMMUYECKHE CBOWCTBA OKCUI0B HemeTayioB: cepol (IV, VI),




Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

azota(Il, IV, V), dochopa(Ill, V), yrnepona(Il, IV), kpemuus(IV). [lonyuenue
OKCHJIOB HEMETAJIJIOB

Xumnueckue cBoiictBa okcu10B: MeramuioB |A—-Il1A rpynmn, uunaka, meau(Il) u

4.6
xenesa(ll, 111). [TonydeHne OKCHIOB METAIIJIOB
XVMUYECKUE CBOWCTBA OCHOBAHUH M aM(OTEPHBIX THAPOKCUIOB (Ha MpUMeEpe
4.7 TUIPOKCHUIOB AIIOMHUHUS, kKele3a, HuHKa). [lonydyeHre ocHOBaHUN U aM(pOTEPHBIX
I'HJIPOKCHJIOB
OO01re XMMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOJIHON, CEPOBOAOPOIHOM,
48 CEPHHUCTOM, CEpHOM, a30THOH, (hochHOPHON, KPEMHUEBOU, yToabHON. OCcoOBIe
' XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUcoT. [lonmyuenue
KHCJIOT
4.9 OO06me XUMHYECKHE CBOMCTBA cpeHux colied. [lonmyuenue coneit
410 [Tomryuenue, cobnpanue, pacro3HaBaHUE BOJIOPOAa, KUCIOPO1a, aMMUAKa,
' YTIIEKUCIIOTO Ta3a B JabopaTopuu
411 [Tomrydyenue amMmmuaka, CEpHOM U aQ30THOM KUCJIOT B MPOMBILIUIEHHOCTH. O01mue
' CTIIOCOOBI NOJTYYCHHUSI METAJIIOB
4.12 ['eneTnyeckasi CBA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COCAMHEHUN
S XHUMHUYECKUE PEAKIUU

Knaccugukarus XuMHUecKuX peakluil 0 pa3IMyHbIM IPU3HAKAM: 110 YUCITY U
5.1 COCTaBY Y4YaCTBYIOIIMX B PEAKIIMH BEUIECTB, 110 TEIUIOBOMY 3(deKTy, Mo n3MeHeHHIO
CTEINEHEeH OKUCIICHUS] XUMUYECKHX 3JIEMEHTOB

TernoBoii 3¢ heKkT XUMUIECKOH peakiny, TePMOXUMHUYECKIE YpaBHEHHS. JK30- U

5.2
OHJOTCPMUYICCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YPaBHCHUA

OKHUCIUTEIHLHOBOCCTAHOBUATEILHEIE pEeaKkuunu. OKHUCIIUTEIN U BOCCTAaHOBUTEH.
5.3 ITporiecchl OKUCIIEHHS U BOCCTAHOBJICHHUS. DJIEKTPOHHBIN 0aTaHC OKUCIUTENbHO-
BOCCTAHOBUTEJILHON PEAKIINU

Teopust >MEKTPOIUTUUECKON auccoranuu. KaTtnoHsl, aHMOHBI. DIEKTPOIUTHI U

5.4
HERJIEKTPOJINThI. CHIIbHBIE U c1a0ble 3JIEKTPOJINThl. CTeNeHb AUCCOLUAIN
55 Peakuuu nonHoro ooMeHa. Y ciioBus NpOTEKaHUs peakluii HOHHOTO 0OMeHa, MOJIHbIE U
' COKpAILICHHbIE HOHHBIE YPABHEHUS PEaKLIUN
6 XUMHS M OKpYXKarolas cpeia

BemecTtBa 1 MaTepuansl B IOBCEIHEBHOM )KM3HU UelloBeka. be3onacHoe
6.1 HCIOJIb30BAaHUE BEIIECTB U XMMHUECKUX peakluii B 1aboparopuu u ObITy. [lepBas
IIOMOUIb IPU XMMHUYECKUX 0XKOTraX U OTPaBJICHUAX

XUMHYECKOE 3arpsi3HEHUE OKpY Karoliel cpeibl (KUCIOTHBIE TOKIH, 3arpsi3HEHNE
MIOYBBI, BO3/1yXa M BOJAOEMOB), ClIOcoObI ero npeaoTpatienus [IpeaenbHast
nonyctumast koHuenTpauus semects (I1/IK). Pons xumun B pemieHun 3K0I0rH4eCKIX
npobiem. YcuieHre napHuKoBoro 3¢gdexra, pazpyiieHne 030HOBOTO €05

6.2

[Ipumenenue cepsl, azota, hocdopa, yriepoa, KpeMHUsI K UX COSTMHEHHH B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM X03sHiCcTBe. [[puMeHeHne MeTanioB u
6.3 CIUTIaBOB (CTajib, UyTyH, JIOPATIOMUHUM, OpOH32a) B OBITY U MPOMBILIUIEHHOCTH UX
coeaunenuil. [loHaTHEe 0 KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aLUTHI UX OT
KOppO3uu

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YIoJib, MPUPOAHBIN ra3, HeTh), MPOTYKTHI
uX nepepaboTku (0€H3MH), X POJIb B OBITY U MPOMBIIIIIEHHOCTH

6.4

HCpBOHaan'ILHLIC MIOHSATHS 00 OpTraHUYCCKUX BCHICCTBAX KAK O COCAUHCHUAX YITICPOda

6.5
(MeTaH, 3TaH, YTUJIEH, alleTUJIeH, ATaHOJ, NNIMLEPHH, YKCycHas KucioTta). [loHsTue o




Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

OHOJIOTHYECKHU BasKHBIX BCIICCTBAX: XUpax, 6em<ax, YIJIIEBOJax — M UX POJIM B ) KU3HU
YCJIO0BCKA

7 Pacuérni:

7.1 1o hopMysaM XUMHYECKUX COSTMHEHUHN

7.2 MaccChl (MacCOBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3

M0 XUMHUYCCKUM YPABHCHUAM
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