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IHosicHUTEABLHAA 3AIINCKA
Pabouasi nporpamMma cocraBJjieHa HA OCHOBe:

®enepanbHbIii 3akoH «O06 o6pa3oBanuu B Poccuiickoit @enepauumny» cT.2, 1.9, B COOTBETCTBHHU C
TpeboBanusaMu DeaeparbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTa HAYaJIbHOTO
obmiero oOpazoBanus, yTB. MprkazoM Munoopuayku Poccuu ot 06.10.2009 Ne 373.

denepanbHbI TOCYIapCTBEHHBII 00pa30BaTEIBHOTO CTaHAapPTa OCHOBHOTO OOIIETO
oOpa3zoBanus, yTB. npruka3oM MuHoOpHayku Poccun ot 17.12.2010 Ne 1897

ITpuka3 Nel577 ot 31.12.2015 roga «O BHECEHMM U3MEHEHUH B (eiepaIbHbII
roCyJIapCTBEHHBIN 00pa3oBaTeIbHbIN CTaHAAPT OCHOBHOTO 00IIIeT0 00pa30BaHus, YTB.
npukazoM Muno6puayku Poccun ot 17.12.2010 Ne 1897,

®denepalbHBIM NEpEYHEM YUEOHHKOB B COOTBETCTBUHU € IpUKa3oM MuHucTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit denepannu, yaeOupiMu  nporpammamMu kK YMK, pexomeHoBaHHbBIE
MO uHP® (u3n. «lIpocemenue», «Ipoda», ktbMHOM», «Benrana — ['pad

OcHoBHas o6meo0pa3oBaTeapHas mporpamma oobiiero oopazoanus MOY «OcHoBHas
obureoOpaszoBarenpHas mkoia c.Kinesenka MBanteeBckoro paiiona CapatoBckoil o0macTu

[Tporpammel kypca xumun 1yist 8-11 kmaccoB o0meoOpa3oBarenbHbIX yupexkaeauii. Astop: O.C.
l"abpuensu

JloxanbHBIE aKTHI IIKOJIBL.

[IporpamMma paccunrana Ha ydamuxcs 8-9 kimaccoB MOY «OOII ¢. KneBenka». YpoBeHb
MOATOTOBKH Y4YaIIMXCs TO3BOJISIET U3y4aTh Mpe/roiaraeMblii Kypc Ha 0a30BOM YpOBHE.

B cooTBercTBHM ¢ yueOHBIM IIJITAaHOM Ha U3y4EHHUE JAHHOM MPOrpaMMBl ¢ 8 -9 KI1acChl BBIICTICHO:
136yaca.

W3 Hux Ha u3ydeHwe XUMUHM B 8§ Kiacce OTBOAMTCS 68 yacoB B roja (34 ydyeOHBIC HENEH
no 2 4aca B Henmemo u B 9 kinacce - 68 yacoB B ron (34 yueOHble Henenu Mo 2 yaca B
HEJISIIO),

Jlnist peau3anuu mporpaMMHOTO COJICPKAHUS UCTIOJIB3YIOTCS CIICAYIONINE YUCOHbIC TOCOOHS:
YyeOHUKU:

I"abpuensan O.C. Xumus.8 kinacc: yueb. i oduieobpazoar. yupexaenuit / O.C. 'abpuenss. -
M.: [Ipoda. 2013. - 319, [1] c. : ui.

Iabpuensu O.C. Xumus. 9 xnace: yued. s obmeoodpazosat. yupexaenuit / O.C. ['abpuensH. -
M.: Ipoda. 2014. - 319, [1] c. : un.



Ili1anupyemble pe3yabTaThl OCBOCHUS] Y4eOHOI0 npeamMeTa « XuMHs»

S8kiace
.JII/I‘IHOCTHbIe pe3y.]'ll)TaTl)I:

® (0CO3HaBaTb €AMHCTBO U LCIOCTHOCTH OKPYKAIOMICTO MHUPA, BO3MOXKXHOCTH €I0
II03HABAEMOCTH U OOBSICHUMOCTH HA OCHOBE JOCTIDKCHHI HAYKH;

® [IOCTCIICHHO BBICTPAanNBAaTh COOCTBEHHOEC OCJIOCTHOC MUPOBO33PCHUC: OCO3HABATH
HOTp€6HOCTB 1 T'OTOBHOCTH K caM006pa3013aHmo, B TOM YHUCJIC U B paMKax
CaMOCTOSTEIBHOM JACATCIIBHOCTH BHEC IIKOJIBI;, TOTOBUTH cebs K OCO3HAHHOMY BBI60py

Oynymieii npodeccuu;

® OLICHHUBATH )KU3HCHHBIC CUTyallUU C TOUKH 3PpCHUA 0e30I1acHOTO 06pa3a KHU3HU U
COXpPaHCHUSA 310POBbBA;

® OI€CHUBATh 9KOJIOTUYECKHUI pHUCK B3aMMOOTHOIIICHHUH YeoBeKa U IMpUPOABI.

(] (bOpMI/IpOBaTI) OKOJIOTHNYCCKOC MBIIIIJICHUC: YMCHI/IC OLOCHUBATH CBOIO ACATCIBHOCTHh U
MTOCTYIIKU APYTHUX JHOJEH C TOUKH 3pEHUSI COXPAHEHUs OKPYKAOIIEH Cpeibl - rapaHTa
YKU3HU U OJIaromnoTyqrs JIF0AeH Ha 3eMIie.

IIpenmeTHble pe3yabTaThl:

® 0CO3HAHME POJIM BEIIECTB B MPUPOJIE U TEXHUKE; 00BICHEHUE KPYrOBOPOTAa BEIIECTB B
MIPUPOJIE U €TO0 POJIb;

® paccMOTpEeHHE XMMHYECKUX MPOIECCOB, IPUBEICHNE TPUMEPOB XUMUYECKHX IIPOLIECCOB
B NIPUPOJE;

e (opmynupoBaHue OOIIMX MPU3HAKOB XMMHUYECKUX IPOIIECCOB U UX PA3IUUUSL;

® JICIOJIb30BaHHE XMMHYCSCKUX 3HAHUU B 6BITy JJIA OOBSICHEHHS 3HAUCHUS BCIIICCTB B
JKU3HU U XO3SMCTBE YCJIOBCKA,

e 0oO0bBsICHEHHUE MHpa C TOYKH 3PCHUA XUMHUU: IICPCUUCIICHHUEC OTIIUYNUTCIIbHBIX CBOMCTB
XUMHUYCCKUX BCIICCTB,; PA3JIMUCHUEC OCHOBHBIX XUMHUYCCKUX IIPOLECCOB; OIIPCACIICHUC
OCHOBHBIX KJIACCOB HCOPTAHUYCCKUX BCHICCTB, IOHUMAHHUEC CMbBICIId XUMHYCCKHUX
TCPMHUHOB;

¢ OBJaACHHUC OCHOBAMU MCTOHAaMHU NNO3HAHUA, XapaKTCPHBIMU I €CTCCTBCHHBIX
HayK (Ha6J'IIO,Z[eHI/IC, CpaBHCHHEC, SKCIICPUMCHT, I/I3MepeHI/Ie), OCO3HAaHHEC HUX pOJIHA B
MO3HAHUHW NTPHUPOABI; IIPOBCACHUEC XUMHUYCCKHUX OIIBITOB U S3KCIICPUMEHTOB U OCO3HAHHOC
0OBSICHEHHE UX PE3YyIbTATOB;

® yMEHHE OIICHUBATh MIOBEJICHUE YEIOBEKA C TOUKU 3PCHUS XUMHUYECKO# O€30MMacHOCTH T10
OTHOIIIEHHIO K YEJIOBEKY U MPUPOJIC, UCTIOJIb30BAHNE 3HAHUI XUMUHU TIPU COOTIOICHUHN
MIPABHJI MCTIOJIB30BaHUS OBITOBBIX XUMHUECKUX MIPENapaTOB; pa3IMuCHUE OMACHBIX U
0€e30IaCHBIX BEILIECTB.



MeTaHpe[[MeTHbIe pe3yJbTaThbl:

PeryasituBubie YY/I:

CaMOCTOSTENILHO OOHAPYKUBATh U (POPMYIIMPOBATH YIeOHYIO TPOOIEMY, OTIPEIEATh
1IeTb Y9eOHOU IeATeIbHOCTH;

BbIJIBUI'aTb BEPCUUN PCIICHUS HpO6JI€MBI, 0CO3HaBaTh KOHECYHBIN pE3yJIbTaT, BI)I6I/IpaTI> nu3
NPCATTOKCHHBIX U HCKAaTh CAMOCTOATCIBHO CPEACTBA JOCTHIKCHUS LICTIN,

COCTaBJIATh (MHIUBUAYAIBHO WIN B TPYIIIE) IUIaH PElIEHUs IPpOoOIeMBl;

paboTasi 1o TJIaHy, CBEPATh CBOU JIEHCTBUS C LIETBIO U, TPH HEOOXOIMMOCTH,
WCTIPABIISATH OMIMOKH CaMOCTOSTENBHO;

B JTMAJIOTE C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSTEIHHO BIpAaOOTaHHBIE KPUTEPUHU
OLIEHKHU.

ITo3naBareabubie YY :

aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(PHUITUPOBATH U 00001IaTh (PAKTHI U SIBICHHS.
BBISBASTE IPUYUHBI U CIICICTBUSI TIPOCTHIX SIBJICHUH.

OCYIIIECTBIISATh CPABHEHHE, KJIACCU(PHUKAIUIO, CAMOCTOSITENILHO BHIOMpAsi OCHOBAHUS U
KPUTEPUH JUI YKa3aHHBIX JIOTHUECKUX OIEpaluii;

CTPOUTH JIOTHYECKOC PACCYKIACHUEC, BKITIOYAIOIICE YCTAHOBJICHUC ITPUYUHHO -
CJIICACTBEHHBIX CBs3EH.

CO3/1aBaTh CXEeMATHYECKUE MOJICIIH C BbIJICJICHHEM CYIIECTBEHHBIX XapaKTCPUCTUK
oOBeKTa.

COCTABJIATh TE3HCHI, PA3JINYHBIC BUIBI INIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHOTO BUAA B PYroi (Taliuily B TEKCT U Tp.).

YMETH ONPECACIIATE BO3MOXKHBIC NCTOYHUKHA H606XO,Z[I/IMLIX CBeI[eHI/II‘/'I, IIPOU3BOJUTH
IIOHUCK I/IH(bOpMaI_II/II/I, AHAJIM3UPOBATb U OLICHNBATb eé JOCTOBCPHOCTD.

Kommynukarusubie YY /I

CamocTosTebHO OPraHU30BbIBaTh y4eOHOE B3aMMO/ICHCTBHE B TpyIIe (ONpenenTh
oOriue 1enu, pacrpeesaTh PoJid, J0TOBapUBATHCA JAPYT C APYTOM U T.11.).



Ili1anupyembie pe3yabTaThl H3yUYeHHUS Y4eOHOr 0 npeaMeTa « XuMHus»

8kiace
Yyauuiica HAyYuTCA:

®  JCIOJIB30BAaTh IIPU XapAKTEPUCTUKE BEIECTB MOHATHS: «aTOM», «MOJIEKYJIa»,
«XUMHYECKHUM DJIEMEHT», «XUMUYECKUN 3HAK, HIIM CUM BOJI», «BEIIECTBO», «IIPOCTOE
BEILIECTBOY, «CJI0KHOE BEIIECTBO», «CBOMCTBA BEILIECTBY, «XUMUUYECKHE SIBICHUNY,
«(huznyeckue ABICHU», «KOIPOUITUCHTHI», AHIEKCH», «OTHOCUTEIIbHASI aTOMHAs
Maccay, «OTHOCHTEIbHAS MOJIEKYISIPHAsA Maccay, «MaccoBas JOJIA DIIEMEHTay,

® pa3IMyaTh MPEIMETHI U3YYEHHUSI €CTECTBEHHOHAYYHBIX JUCIUILINH, B TOM YHCJIE XUMHH;
xumudeckue cuMBodibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUS U MMPOU3HOIICHHE; KIAaCCU(PUIIMPOBATH BEIIECTBA MO COCTABY HAa MIPOCTHIE U
CJIOKHBIE; PAa3JINYaTh: TeJa U BEIIECTBA; XUMUUECKUN DJIEMEHT U MTPOCTOE BEIIECTBO;

® OMHCHIBATBH: ()OPMBI CYIIECTBOBAHUS XUMUIECKUAX AIIEMEHTOB (CBOOOHBIE ATOMBI,
MPOCTHIE BEILIECTBA, CJIOXKHBIE BELIECTBA); TabnnuHyto hopmy Ileproanueckoit cucteMbl
XUMHYECKHX AJIIEMEHTOB; TTOJIOXKEHHE di1eMeHTa B Tabiuie J[. V. Menzaeneena,
WCIOJIb3YS TIOHSTHS «IIEPUOA», «TPYIIAy», «TJIaBHAs MOArPYIINay, «[1000YHas
MOIrPYIINay; CBOMCTBA BEIIECTB (TBEPABIX, KUIKHUX, Ta3000pa3HbIX);

® OOBSICHATH CYIIHOCTh XUMHUYECKUX SIBJICHUM (C TOUKH 3PEHHSI aTOMHO-MOJIEKYIISIPHOTO
yU4eHUS1) U UX NPUHIUITHAIBHOE OTINYKE OT (PU3UYECKUX SBJICHUH;

®  XapaKTEepU30BATh: OCHOBHBIE METO/IbI U3yUEHHS €CTECTBEHHBIX AUCIUILITUH
(HabnrofeHue, HIKCIEPUMEHT, MOJICJIMPOBAHHKE); BEIIECTBO MO €r0 XUMHUUYECKOH Gopmyrie
COTJIACHO TUIaHy: KaueCTBEHHBIN COCTaB, TUII BElIECTBA (IIPOCTOE UIIH CIOKHOE),
KOJIMYECTBEHHBIN COCTaB, OTHOCUTENbHASI MOJIEKYJISIPHAS Macca, COOTHOIIEHHE MacC
AJIEMEHTOB B BEIIECTBE, MACCOBBIE JOJIH JIEMEHTOB B BEIIECTBE (IJIs1 CII0KHBIX
BEIIECTB); POJIb XUMUHU (TIOJIOKUTENIBHYIO U OTPHULIATENIbHYIO) B JKU3HU YEIOBEKa,
apryMeHTHPOBATh CBOE OTHOILIEHUE K ATOM Mpodieme;

¢  BbIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO MACCy BCIICCTBA U MACCOBYIO JOJIHO
XHUMHNYCCKOI'O 3JICEMCHTA B COCANMHCHUAX,

® IIPOBOJUTH Ha6J'IIOI[CHI/IH CBOMCTB BCIICCTB U HBHCHHfI, IMPOUCXOIAINX C BCHICCTBAMMU,

L4 CO6.]'IIOI[21TL IpaBHJIa TCXHUKHU 0€30IMacHOCTH IIpU MPpOBEACHNUN Ha6J'IID,[[eHHfI u
J'Ia60paTOpHLIX OIIBITOB.

¢ HCIIOJIb30BATH IIPU XAPAKTCPUCTUKEC aTOMOB ITIOHATUA: KIIPOTOH, ((HeﬁTpOH)),
«BJICKTPOH», «XUMHYECKHUH OJIEMECHT», «MaCCOBOC YHUCIIO», «U30TOII», ((BJICKTpOHHHﬁ
CHOﬁ)), «E)Hepl“eTI/I‘-ICCKI/Iﬁ YPOBCHbBY, QJICMCHTBI MCTAJLJIBD, «3JICMCHTLI HEMCTAJLIIBI»;
IIpH XapaKTCPUCTUKE BCHICCTB MMOHATHA «KMOHHAA CBA3b», «KMOHBD», KKOBAJICHTHAs
HCTIOJIApHAA CBA3b), KKOBAJICHTHAA MOJIApHAsS CBA3bY, «QJICKTPOOTPULATCIIBHOCTD),
«BAJICHTHOCTB», «KMCTAJIJIMYCCKAas CBA3b»,



OIMCHIBATh COCTaB U CTPOEHHUE ATOMOB AJIEMEHTOB C MOPSIKOBBIMU HOMepamMu | —20 B
IIepnoanueckoii cucreme xuMmuueckux ieMeHToB J[. 1. Menneneesa;

COCTaBJIATh CXEMbI PACIPEEIICHUS JIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOU
000JI0YKe aTOMOB; CXeMbI 00pa30BaHUs pPa3HBIX TUIIOB XMMUYECKON CBSI3U (MOHHOM,
KOBaJIEHTHOM, METAJUIMYECKOM);

0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB (3apsi/IOB sep
aTOMOB, YHCJIA JIEKTPOHOB HA BHEIIHEM NIEKTPOHHOM CJIO€, YUCIIO 3aIIOJIHAEMbIX
JJIEKTPOHHBIX CIIOEB, PAJANYC aTOMa, dJIEKTPOOTPULATENIBHOCTD, METAIIINYECKUE U
HEMETaJJINYEeCKHe CBOMCTBA) B IEPUOJIaX U Ipymax (IJIaBHBIX MOArPYyMIIax)
[Tepuoanueckoi cuctemMbl XuMU4eCKuX nemMeHToB 1. 1. MenaeneeBa ¢ TOUKM 3peHUS
TEOPHUH CTPOECHUS aTOMa;

CPaBHUBATh CBOMCTBA aTOMOB XMMUYECKUX 3JIEMEHTOB, HAXOISIIMUXCS B OJJHOM IIEPUOJC
WM TIIaBHOU noArpymiie [leproaudeckoil cMCTeEMBI XMMUYECKUX 311eMeHToB []. 1.
MeneneeBa (3apsA0B sA1ep aTOMOB, YUCIIA 3JIEKTPOHOB HA BHELTHEM HJIEKTPOHHOM CIIOE,
YHCJIO 3aI0JHAEMBIX DJIEKTPOHHBIX CIOEB, PAJUYC aTOMA, MIEKTPOOTPHULIATEIBHOCTD,
MeTaJNInYecKre U HeMEeTaNINYeCKHe CBONCTRA);

JaBaThb XapaKTepI/ICTI/IKy XUMHUYCCKUX DJIEMCHTOB 110 UX ITOJIOKCHUIO B Hepnogmqecxoﬁ
cucteMe XuMudeckux 3meMenToB J[. Y. MenpaeneeBa (XUuMUUYECKHUMA 3HAK, TTOPSAKOBBIHA
HOMED, MEPUO/, TPYIIa, TOATPYIIa, OTHOCUTEIIbHAS aTOMHasl Macca, CTPOCHHE aToMa —
3a pAI AIpa, YUCIIO MPOTOHOB U HEUTPOHOB B siIpe, OOIIee YHCIIO SJIEKTPOHOB,
pacrpeesieHrue IEKTPOHOB TI0 AIEKTPOHHBIM CJIOSIM ),

OTIPEEINATh TUI XUMUYECKOU CBSA3H 10 (opMyJie BEIIECTBA; MPUBOIUTH PUMEPDI
BEIIECTB C PA3HBIMH TUIIAMU XUMUYECKOU CBSI3U;

XapaKTCPHU30BATb MCXAHU3MbI 06p330BaHI/I$I KOBAJICHTHOM CBSI3H

(oOMeHHBIIT), HOHHOW CBSI3M, METAJNIMYECKON CBSI3H; YCTaHABIMBATH IPUYUHHO-
CJIEICTBEHHBIE CBSA3H: COCTAB BEIIECTBA — TUIl XUMUYECKOU CBSA3H; COCTABIISTD
(hopmMyIbl OMHAPHBIX COSAMHEHUN TIO BaJICHTHOCTH;

HaxXoAuThb BAJICHTHOCTDH 3JICMCHTOB I10 Q)OpMYHG 6I/IHapHOFO COCIMHCHHUA.

HCIIOJIb30BATh IMPH XAPAKTCPHUCTUKE BCUICCTB IOHATUA: «KMCTAJLJIBID», KIIJIACTUYHOCTD»,
(TCINIOIIPOBOJHOCTD», «QJICKTPOIIPOBOJHOCTDL», «HCMCTAJIbD), «AJLLIOTPOIINA),
«AJUIOTPOIIHBIC BUJON3MECHCHUS, NI MOI[I/I(I)I/IKEILII/II/I»;

OIIMCHLIBATEH ITOJIOKEHUE DIIEMEHTOB METAIJIOB U DJIEMEHTOB HEMETAJLIIOB B
[Tepuonnueckoit cucreme xumuueckux 3meMeHToB . . Menneneesa;

KJ'IaCCI/I(I)I/IL[I/IpOBaTB MMPOCTBIC BEUICCTBA HA MCTAJUJIbBI U HEMCTAJUJIBI, 3JICMCHTBHI,

ONpCACIIATh MPUHAAJICIKHOCTD HCOPTraHNYCCKUX BCIICCTB K OAHOMY U3 U3YUYCHHBIX
KJI1aCCOB — MCETaJlJIbl U HCMCTAJJIBI,



AO0Ka3bIBaTb OTHOCUTCIIBHOCTD ACJICHUSA ITPOCTHIX BCUICCTB HA MCTAJIJIbI U HEMCTAJJIBI;

XapaKTepu30BaTh 00mIKe (PU3MUECKHUE CBOMICTBA METAILIOB; YCTAHABINBATH IPUUUHHO-
CJIEJICTBEHHBIE CBSI3M MEXK]Iy CTPOCHHUEM aToMa U XUMUUYECKOU CBSI3bIO B IPOCTHIX
BEILECTBAX — METajlJlaX U HeMeTalljIax;

00BSICHATH MHOTOOOpa3ne MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIUS;

OIINCHIBATEL CBOMCTBA BCLICCTB (Ha mpuMeEpax NpoCThiX BCUICCTB — MCTAJUIOB U
HEMETAJIJIOB);

coOTrI01aTh MpaBUIa TEXHUKH 0€30MTaCHOCTH TIPH TIPOBEICHUH HAOIIOICHUN U
Ja00paTOPHBIX OTBITOB;

HCIIOJIB30BATh IMPU PCHICHUU PACYCTHBIX 3a1a4 MOHATHA: KKOJIUYCCTBO BCIICCTBA»,
MOJIb)», KITOCTOSITHHAas ABOF&I{pO», «MOJIApHas Maccay», «MOJ'I?IpHBIfI o0BeM Tra3oB»,
«HOPMAJIbHBIC YCIIOBHUS,

MIPOBOJIUTH PACUYETHI C UCIIOIH30BAHNEM MOHSATHI: «KOJIMUECTBO BEIIECTBAY, «MOJISIpHAS
Maccay, «MOJISIPHBIN 00bEeM ra3oBy, «IIOCTOSIHHAs ABOTAIpO».

WCIIOI30BaTh MPHU XaPAKTEPUCTHUKE BEIIECTB MOHATHS: «CTETICHb OKUCIICHUS,
«BaJICHTHOCTbY, OKCHUJBIY, «OCHOBAHUSY, «ILET0UN», KKAYECTBEHHAs] pEaKLUs»,
«UHIUKATOP», «KUCIOTHD», «KUCIOPOACOAEPKAIINE KUCTOThD», «OECKUCIOPOIHbIE
KHCIIOTBI», «KUCIIOTHAs Cpefia», «IIeJI0OUHas Cpellay, «HeUTpallbHas Cpellay, «IIKajia
pH», «conm», «amopdHbIe BemecTBa», «KpUCTaUIMUECKUE BELIECTBAY,
«KpUCTAIITUNYECKas pEeUIeTKay, «MOHHAsl KPUCTAIIIMUECKasl PelIeTKa», «aTOMHAs
KpUCTAJJINYECKAsl PEIIeTKa, «MOJIEKYJIsIpHAs KPUCTAIIINYECKAsl peIIeTKay,
«MeTainyecKasi KpUCTAJUIMYECKask PEeIIeTKa», «CMECH»;

KJ'IaCCI/I(bI/II_[I/IpOBaTI) CJIOKHBIC HCOPraHNM4YCCKUE BCIICCTBA 110 COCTAaBY Ha OKCH/IBI,
OCHOBaHMs, KHUCJIOTBI U COJIM; OCHOBAHUs, KHUCJIOTBI U COJIM 11O paCTBOPHUMOCTHU B BOJE,
KHCJIOTBI IT0O OCHOBHOCTH U COACPIKAHNUIO KHUCJIOPOAaA,

ONpCACIIATh ITPUHAAJICIKHOCTD HCOPIraHNYCCKUX BCHICCTB K OAHOMY U3 U3YUCHHBIX
KJIaCCOB (OKCI/II[BI, JICTYUUC BOAOPOAHBIC COCAUHCHUS, OCHOBAHU, KUCJIOTHI, COJ'II/I) 10

opmyue;

OIMCBIBATH CBOMCTBA OT/EJBHBIX MpPEACTaBUTENCH OKCHIOB (HA IPUMEPE BOJbI,
YTJIEKUCIIOTO T'a3a, HeraleHOW U3BECTH), JIETYUYUX BOJOPOIAHBIX COEANHEHHH (Ha
IIpUMepe XJIOPOBOJOPOAA U AMMHUAKA),

OCHOBaHMH (Ha mpuUMepe THAPOKCUIOB HATPUsl, KAJTUS U KaJblM), KUCIOT (Ha IpUMepe
CEpHOM KUCIIOTHI) U coJiel (Ha mpuMepe XJI0pHia HaTpus, kapOoHaTa Kanbius, Gocdara
KaJIbIIHS);

ONpCACIIATh BAJICHTHOCTL U CTCIICHBL OKUCIICHUA 3JICMCHTOB B BCIICCTBAX;



COCTaBJIATH (POPMYIIBI OKCUIOB, OCHOBAHUI, KUCIIOT M COJIEH MO BaJICHTHOCTSM H
CTCIICHAM OKHCJICHHA 3JICMCHTOB, a4 TAKKC 3aps/iaM MOHOB, YKa3aHHBIM B TaGJII/II_[e
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH;

COCTaBJISITh Ha3BaHMS OKCHJIOB, OCHOBAHUM, KUCJIOT U COJIEW; CPABHUBATH BAJICHTHOCTh U
CTEIEHb OKUCIICHUS; OKCUbI, OCHOBAHUS, KUCJIOTHI U COJIM IO COCTaBY;

UCIIOJIB30BaTh Ta6JII/IHy PACTBOPUMOCTH IJId ONIPCACTICHUA PACTBOPUMOCTH BCIICCTB;

YCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXKYy OKCHIOM U THAPOKCHUIOM U HA00OPOT;
MPUYUHHO-CJIEICTBEHHBIE CBSI3H MEXKY CTPOCHHEM aTOMa, XUMHUYECKOM CBSI3bIO U TUTIOM
KPHUCTAJUIMYECKON PEIIETKU XUMUYECKUX COCTMHEHHIA;

XapaKTepU30BaTh AaTOMHBIEC, MOJIEKYJIAPHBIE, HOHHBIE METAJUTMUYECKIE KPUCTAIUTUYECKUE
pEIIeTKH; Cpeay pacTBOpPa C MOMOIIBIO HIKaIbl pH;

MIPUBOJUTH IPUMEPBI BEIIECTB C PA3HBIMU THIIAMU KPUCTAJUNINYECKON PEIIETKH;

MIPOBOIUTH HAOIIOJICHUS 32 CBOMCTBAMU BEIIECTB U SIBIICHUSMH, IIPOUCXOISIIAMH C
BEIIEeCTBAMU,

coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTU IPU MPOBEACHUH HAOIIOIEHUH U OTBITOB;

WCCIIEIOBATh CPETy PACTBOPA C MOMOIIBIO HHAMKATOPOB; SKCIIEPUMEHTATILHO Pa3IndaTh
KHCJIOTBI U IIEJIOYH, TTOJI3YSICh HHANKATOPaAMHU;

HCII0JIB30BAaTh IIPU PCIHICHUU PAaCYCTHBIX 3a4a4 IMOHATHUA «MaCCOBasd J0JI 9JICMCHTA B
BCIICCTBEC», «MAaCCOBasA I0JId paCTBOPCHHOT'O BCIICCTBAY, «00BbeMHas J0JIdA
ra3oo6pa3Horo BCIIIECCTBa»,

IIPOBOAXUTE PACUCTEI C UCITIOJIB30BAHUEM MMOHSATHH «MaccoBast 0 JId 9JICMCHTA B
BCIICCTBE», «MAaCCOBasA I0JI1 paCTBOPECHHOI'O BCIICCTBAY, «00BbeMHas J0JI
ra3oo6pa3Horo BCIICCTBaA».

HCIIOJIb30BATh IMPH XapPAKTCPHUCTUKE npeBpameHI/Iﬁ BCHICCTB IIOHATHUA: «paCTBOP»,
QIICKTPOJIUTHYCCKAA JUCCOLHUALUA», <QICKTPOJIUTLD», «HEIJICKTPOJIUTLD), «CTCIICHDb
JUucConuannum», «CUJIbHBIC 3JICKTPOJIUTLI, «cradble QJICKTPOJIUTLD», KKAaTUOHBD,
«AHHUOHBD», KKUCJIOTBI», «OCHOBAHUA», «COJIU», KNOHHLIC PCAKIIUN,
«HeCOJ'IeO6p213y}0H_II/IC OKCHUIBID», «coneo6pa3y}01une OKCHUIbD», KOCHOBHBIC OKCHUIBbID),
«KHUCJIOTHBIC OKCHUIBD», «KCPCAHUEC COJIN», KKUCIJIBIC COJIN», KOCHOBHBIC COJIN»,
«TE€HETUYECKUMN pAI», KOKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHLIC PC€ AKITUU», KOKUCIIUTCIIb»,
«BOCCTAHOBUTCIIbY», KOKHUCIICHHUC), KBOCCTAHOBJICHUC)

OINHCBIBATH PACTBOPCHUEC KAK (1)I/I3I/IKO'XI/IMI/I‘IGCKI/II71 nponecc; HIIIOCTPUPOBATH
npuMepaMu OCHOBHBIC IMOJIOKCHUA TCOPUHN BHCKTpOHHTquCKOﬁ JUCColaIu,
TCHCTUYCCKYIO B3aMUMOCBA3b MCIK/Y BCIICCTBAMU (HpOCTOC BCIICCTBO — OKCHU —
TUAPOKCUT — COJ'IL);XapaKTCpI/BOBaTL 06H_II/IC XHMHUYECKHE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJ0OB, KMCJIOT, OCHOBAHMI U COJIEH C ITO3UITUMN TCOpHUn BHCKTpOHHTHqCCKOﬁ
Aucconuanuun; CymHOCTb BHCKTpOHHTHqCCKOﬁ JHUCCOLIMAIIMH BEIISCTB C KOBAJICHTHOM



MOJISIPHOM M MIOHHOW XMMHUYECKOU CBA3BIO; CYIIHOCTh OKUCIIMTEIBHO -
BOCCTAaHOBUTEIIbHBIX PEAKIUN;

¢ [IPUBOJUTH IMPUMCPBI peaKHHﬁ, MOATBCPKAAOIINX XUMHUYCCKUC CBOMCTBA KUCJIOTHBIX B
OCHOBHBIX OKCHUJO0B, KMCJIOT, OCHOBaHHH U COJIGfI; CYIICCTBOBAHHEC B3aNMOCBA3U MCIKAY
OCHOBHBIMH KJIaCCaMUM HEOPIraHNYCCKUX BCIICCTB,

e IacCu(UIUPOBATh XUMHUCCKUE PEAKIIHH 110 «M3MEHEHHIO CTEIICHEH OKUCIICHUS
AJIEMEHTOB, 00PA3YIOIINX PEarupyIOINe BEIIECTBAY; COCTABIIATh YPAaBHCHUS
AIEKTPOJIUTUYECKOU JTUCCOIMAIIUU KUC JIOT, OCHOBAHHI U COJIEH; MOJIEKYISIPHBIE,
TIOJIHBIE U COKpAIlICHHbIC HOHHBIC YPaBHEHUS PEAKIIUMA C yUaCTUEM DJIEKTPOJIUTOB;
YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUHN, UCTIONIb3YsI METO/T
AIIEKTPOHHOTO OajaHca; ypaBHEHHS PEaKIUi, COOTBETCTBYIOIIUX MOCIIEIOBATEIFHOCTH
(«uerouke») MpeBpallleHui HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; OMPENCTSATh
OKUCITUTENh U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE B OKUCIUTEIIBHO -
BOCCTAaHOBUTEIbHBIX PEAKIIHSIX;

L] yCTaHaBJ'II/IBaTI) HpI/I‘—II/IHHO-CHe)ICTBeHHI)Ie CBs3H:. KJIaCC BCIIICCTBA — XUMHUYCCKHUC
CBOIICTBa BEIECTBA,

Yyammiics moJy4YuT BO3MOKHOCTh HAYUUTbHCSH:

® BBIBUTATh U MPOBEPSTH IKCIEPUMEHTAIBHO TUIOTE3bl O XUMHUUECKHUX CBOMCTBAX
BEIIECTB Ha OCHOBE UX COCTaBa M CTPOCHHUS, UX CIOCOOHOCTH BCTYNAaTh B XUMUYECKHE
peaxiuu, 0 XapakTepe U IPOayKTax pa3IndHbIX XUMUYECKUX PEaKIIMii;

®  XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO U CBOWCTBAM, YCTAHABIIUBATh
MIPUYMHHO-CIICJICTBEHHBIE CBSI3M MEXK]y JAHHBIMH XapaKTEPUCTUKaMU BEIIECTBA;

®  COCTaBJISITh MOJICKYJISIPHBIEC U MOJIHbIE HOHHBIE YPaBHEHUS M0 COKPAIEHHBIM HOHHBIM
YpaBHEHUSIM;

® IIPOrHO3HUPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATh OKHCIIMTCIBHBIC UIIU
BOCCTaHOBHUTEILHBLIE CBOMCTBA C yueToOM CTEIIEHEH OKHCIICHUS 3JICMCHTOB, BXOJAIIINX B
€ro CoCTasB,

® COCTABJIATH YPAaBHCHMUS peaKHHﬁ, COOTBCTCTBYIOIIUX IMOCICAOBATCIIBHOCTU
npeBpameHI/Iﬁ HCOPraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB;

¢ BbBIIBUT'AaTh U ITPOBCPATH SIKCIICPUMCHTAJILHO TUIIOTE3bI O PE3YyJIbTATaXx BO3JCUCTBHUSI
PAa3JIMIHBIX (baKTOPOB Ha U3MCHCHHUC CKOPOCTU XUMHUYECKOU pCaKnuun;

®  ICIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JUISl SKOJIOTHUECKH TPaMOTHOTO TIOBE/ICHUS B
OKpYyKarollen cpene;

® HCIIOJIb30BaTh HpI/IO6peTCHHBIe KIITFOUYCBLIC KOMIICTCHIUHA ITPH BBIIIOJIHCHHUU ITPOCKTOB U
y‘-Ie6HO-I/ICCJ'Ie,I[OBaTeJ'ILCKI/IX 3aa4 110 U3Y4YCHUIO CBOﬁCTB, CII0CO00B MOJIYYCHHA U
pacrio3HaBaHUsA BCUICCTB;



00BEKTHBHO OLICHHUBATh HH(bOpMaL[PIIO 0 BCHICCTBAX U XUMHNYCCKUX NNPOLCCCAX;

KPUTHYECKH OTHOCHTBCS K IICEBIOHAYYHOW MH(POPMAIINH, HEZOOPOCOBECTHON peKiaMe B
CpeAcTBax MaccoBOi MH(OpMaIHH;

0CO3HaBaTh 3HAYCHUEC TCOPETUUCCKUX 3HAHHUH 10 XUMHUH JJIA Hp&KTPI‘-ICCKOfI
JACATCIBHOCTH YCJIOBCKA,

CO37aBaTh MOJENIU U CXEMBI JUI PEIlIeHNs y4eOHbIX U IO3HABATENIbHBIX 33/1a4; IOHUMATh
HEO0X0AUMOCTh COOITIOJICHUS TPEANUCAHUH, IPEATIaraéMbIX B HHCTPYKIUAX I10
HCII0JIb30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.
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Ils1anupyembie pe3yabTAaThl OCBOCHUSI Y4e0OHOro nmpeaMeTa « XuMUsDH)

9ki1ace
JInuHOCTHBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHOU c(hepe — YyBCTBO TOPJIOCTH 32 POCCHICKYIO
XUMHUYECKYIO HAYKY, TYMaHU3M, OTHOLIEHUE K TPYAY, LIEICYCTPEMIIEHHOCTD,

e (opmupoBaHUE IICHHOCTH 3JI0POBOTO M O€301acHOr0 00pa3a KU3HU; YCBOCHHE IMPABHUIT
WHIUBUAYATBHOTO U KOJUIEKTUBHOTO 0€301MTaCHOTO MOBEACHUS B UPE3BhIUAHHBIX
CUTYAITUSX, YTPOXKAIONTUX KU3HU U 370POBbBIO JIFOJICH;

® B TPYyIOBOM c(hepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY AajibHEHIIIEeH
00pa30BaTeNIbHOM TPAECKTOPUH;

® B [I03HABATEJIbHON (KOTHUTUBHOM, HHTEIJIEKTYaIbHOU) chepe — yMeHHe YIpaBIsiTh
CBO€H MO3HABaTEILHOMN NEITEIbHOCTEIO.

e (opmMupoBaHUE OCHOB 3KOJOTUYECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIIUIEHHUS], PA3BUTHE OIBITA SKOJIOTMYECKH OPUEHTHPOBAHHOMN
pedIIeKCUBHO-OLIEHOYHON U IPAKTUYECKON JEeSATeIbHOCTH B dKU3HEHHBIX CUTYaIHsIX;

MeTtanpeaMeTHble:
PeryasituBubie YY /:

® yMEHHE CaMOCTOSTEIbHO OMPEIEIATh 1[EJIM CBOEr0 00Y4YeHHUs, CTABUTh U
(dhopmynupoBath 1S ce0si HOBBIE 3a7jauu B yuéOe U M03HABATEIbHOM 1€ TEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIHHOU JESITELHOCTH;

® yMEHHE CaMOCTOSTEIbHO TUNIAHUPOBATH MYTH JOCTH)KCHUS IIEJICH, B TOM YHUCIIe
albTEPHATUBHBIC, 0CO3HAHHO BHIOMpATh HanboJiee 3G (HEeKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX ¥ IMO3HABATEIBHBIX 33]1a4;

® yMEHHE COOTHOCUTH CBOU JCHCTBHUS C IIIAHUPYEMBIMU PE3yIbTaTaMH, OCYLIECTBIISTh
KOHTPOJIb CBOEH JAEATEILHOCTU B MIPOIECCE TOCTIKEHUS Pe3ylbTara, ONpeaesaTh
CHocoObI ACMCTBUIN B paMKaXx MPEAI0KEHHBIX YCIOBUN U TpeOOBaHUNA, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIUEH;

¢ YMCHHC OLICHUBATH IIPABUJIBHOCTDH BBIIIOJIHCHU A yqe6H0171 3aga4du, COOCTBCHHEIC
BO3MOJKHOCTH €€ pCLICHUA;

¢ BJIAJICHUC OCHOBAMU CaAMOKOHTPOJISI, CAMOOUCHKH, ITPUHATUSA peH.IeHPII’I H OCYIICCTBJICHUA
OCO3HAaHHOTI'O BBI60pa B yqe6H0171 1 II03HABaTEIbHOMN ACATCIBHOCTH

ITo3naBarenbubie YY :

¢ YMCHHC OIPCACIIATH IOHATHA, CO3/1aBATh 0606HleHI/IH, YCTaHaBJIMBATh aHAJIOTHHU,
KJ'IaCCI/I(pI/IL[I/IpOBaTB, CaMOCTOATECIIbHO BBI6I/IpaTB OCHOBAaHHA U KPUTCPUU I
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KHaCCI/I(bI/IKaHI/II/I, YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U, CTPOUTH JIOTUYCCKOC
paccyxJieHue, yMO3akJItoueHue (MHIYKTUBHOE, IEAYKTUBHOE U 10 aHAJIOTUN) U JIeNIaTh
BBIBO/JBI,

¢ YMCHHMC CO3aaBaTb, IPUMCHATL U Hp€O6paSOBI>IBaTI> 3HAaKHN U CUMBOJIbI, MOACIN U CXEMBbI
IJI PCIICHUA y‘IC6HI)IX 1 IIO3HABATCJIbHBIX 3aJa4,

® yMEHHE OPraHU30BbIBaTh YyU€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C
YUYUTEJIeM U CBEPCTHUKAMU; paboTaTh MHIUBUAYAJIHHO U B TPYIIE: HAXOIUTH 001Iee
pelieHre 1 pa3peniaTb KOH(IUKTH Ha OCHOBE COTJIACOBaHUS NO3ULMM U yuéTa
HUHTEPECOB; (POPMYINPOBaTh, APTYMEHTUPOBATh U OTCTaNBaTh CBOE MHEHUE;

® YMEHHE OCO3HAHHO HUCMOJIb30BATh PEYEBBIE CPEJICTBA B COOTBETCTBUH C 3a1aUei
KOMMYHUKAITUH IS BBIPAKEHUSI CBOMX YYBCTB, MBICJIEH U MMOTPEOHOCTEH; TIJITaHUPOBAHUS
U PETYJIALIMU CBOEH AEATEIbHOCTH; BIAJEHUE YCTHOW U MUCbMEHHOU PEUblo,
MOHOJIOTUYECKOW KOHTEKCTHOM PEUblo;

e (GopMHUPOBAHHE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH MCTIOIb30BaHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

KommyHukatuBubie YY/I:

e (opmupoBaHue U pa3BUTHE HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHE IPUMEHSTH €T0 B
MMO3HABATEIHFHOW, KOMMYHUKATUBHOM, COLIMATLHOM MPAKTHUKE U MTPOPECCHOHATBHON
OpUEHTAINH.

IIpenmeTtHbIe:

® JaBaTb OIPCACIICHNA N3YUYCHHBIX MOHATHH: «XUMHWYECKUMN JJICMCHT», K<aTOM», «HOH),
«MOJICKYJIa», «IIPOCTBIC U CJIOKHBIC BEHICCTBA», KBEHIECTBO», KXUMHUUCCKAA (l)OpMYJ'Ia»,
«OTHOCHUTCIIbHAasd aTOMHas Macca», KOTHOCUTECJIbHasA MOJICKYJIAPpHas Maccay,
CBAJICHTHOCTB», KCTCIICHb OKUCICHUS), KKPUCTATININYECKAsA PCIICTKA», KOKCHABL,
«KHCJIOTBID», KOCHOBAHUA», «COJIN)), «aM(l)OTepHOCTB)), CKMHOHUKATOP», ((HepI/IO,I[I/I‘{eCKI/Iﬁ
3aKOH», «IICPHUOANYCCKAAL Ta6nnua>>, «HU30TOIIbD», KXUMHNYCCKasA CBA3b),
OIICKTPOOTPULATCIIBHOCTD», «(XUMHUUYCCKAA PCAKIIUA», KXUMHYCCKOC YPABHCHUCH,
«T'CHCTHUYCCKAA CBA3b», KOKHUCIICHUC), «KBOCCTAHOBIICHUC), «OQJICKTPOJIUTUYICCKAA
Jucconuanus», «KCKOpoCTb XHUMHYECKOH pE€aKuum»;

® OIIrCaTb IECMOHCTPAIMOHHBIC U CaAMOCTOSATCIIBHO IIPOBCACHHBIC XUMHUUYCCKUC
OKCIICPUMCHTBI;

¢ OIHMCBIBATH U pa3jiniyaTb NU3YYCHHBIC KIIACChl HCOPraHUYICCKUX COCHHHCHHﬁ, IMPOCTBIC U
CJIOJKHBIC BCIICCTBA, XUMHUUCCKHUEC PCAKIIUHU;

L4 KJ'IaCCI/I(I)I/II_[I/IpOBaTB HU3YUYCHHBLIC OOBEKTHI U SIBJICHUSA,

¢ JCJIAaTbhb BbIBOABI U YMO3AKJIOUYCHUA U3 Ha6J'IIOI[eHI/II71, HU3Y4YCHHBIX XUMHNYCCKUX
3aKOHOMepHOCTeﬁ, MMPOrHO3UPOBATH CBOICTBa HCU3YUCHHBIX BCUICCTB 10 aHAJIOTUH CO
CBOMCTBaAMH HN3YUYCHHBIX;
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CTPYKTYpUPOBATh U3YYCHHBIH MaTepuall 1 XUMHUECKYI0 HH(POPMAIIHIO, TIOTYUYECHHYIO U3
JOPYTMX HCTOYHUKOB;

MOJIEJIMPOBATh CTPOEHUE aTOMOB IEMEHTOB 1-3 Mepruo10B, CTPOEHUE IIPOCTHIX
MOJIEKY;

aHAJIM3UPOBATh U OLICHUBATh ITOCIIEJCTBUS AJISl OKPYKaIoIEel cpefibl ObITOBOM 1
IIPOM3BOICTBEHHON AEATEILHOCTU YEJIOBEKA, CBSI3aHHOM C IepepabOTKOM BEIeCTB;

IIpOBOAUTD XAMHYCCKIH SKCIICPUMCHT,

OKa3bIBATh MEPBYIO IMIOMOIIB IIPHU OTPABJICHUAX, OKOTraX U APYrux TpaBMax, CBA3aHHBIX C
BEIIECTBAMU U JJaOOPATOPHBIM 000PYJOBaHUEM.
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Ili1anupyemble pe3yabTaThl H3yUYeHHUs Y4eOHOr0 nmpeamera « XuMus»

9k1ace
Yyauuiica HAyYuTCA:

®  JCIOJIB30BAaTh IIPU XapAKTEPUCTUKE IIPEBPALICHUI BEIIECTB NOHATHUA: «XUMHUYECKAsI
peaxkuus», «peakluu COSAUHEHU», «PEAKIINN PA3I0KEHUS», «PEAKIIUH OOMEHay,
«pEeaKIUy 3aMEIICHUS, «PEAKIIMU HEUTPAIN3ALUNY, «IK30TEPMUYECKUE PEAKIIUN»,
«OHIOTEPMUYECKUE PEAKIHI», «OOpaTUMBbIE PEaKIII», KHEOOpATUMBbIE PEaKIIHN,
«OKHCIIUTEIIBHO BOCCTAHOBUTEIIBHBIE PEAKIINIY, KTOMOTEHHBIEC PEAKLIN,
«TeTEpPOTECHHBIE PEAKLIUNY, «KATATUTUYECKAE PEAKIIUN», HEKATATUTUYECKUE PEAKLIUN,
«TerI0BOM 3P PEKT XUMUUYECKOHN peaklnuny», «CKOPOCTh XUMUYECKOW peaKIumy,
«KaTan3aTopy;

®  XapaKTepPU30BATh XUMHUYECKHUE IJIEMEHTHI | —3-T0 IEPHUOIOB 110 UX MOJIOKEHHUIO B
[Tepuonnueckoit cucreme xumudeckux 3meMeHToB [[.1. MeHnneneeBa: XMuMHUECKUI 3HAK,
MOPSIKOBBIN HOMEp, TIEPHO/I, TPYIIA, MOArPYIINa, OTHOCUTEIbHAS aTOMHAs Macca,
CTpoeHue atoma (3aps] siipa, YUCIIO MPOTOHOB U HEUTPOHOB B sipe, 0011iee YHCIIo
3JIEKTPOHOB, paCIpeeCHNE AEKTPOHOB I10 JIEKTPOHHBIM CIIOSIM, IIPOCTOE BEIECTBO,
dhopmyra, Ha3BaHUE M THIT BBICIIETO OKCHJIA U THAPOKCHIA, JIETYUEro BOJIOPOTHOTO
COCTMHEHUS (/711 HEMETAJIJIOB));

®  XapaKTepu30BaTh OOIINE XMMHUUECKHE CBONCTBA aM(POTEPHBIX OKCUIIOB U THAPOKCHIOB;

® [IPUBOAUTH MIPUMEPHI PEAKIUH, MOATBEPKAAIOIINX XUMUUYECKHE CBONCTBA aM(pOTEPHBIX
OKCHUJIOB U THUJIPOKCH/JIOB;

® J[aBaTh XapaKTEPUCTUKY XUMHUUYECKUX PEAKIUI MO YHCITY U COCTaBY HCXOJIHBIX BEIIECTB
Y IPOJYKTOB PEaKIiK; TeII0BOMY 3G (eKTy; HanmpaBIeHUIO IPOTEKAHUS PEAKIUH;
M3MEHEHHUIO CTENEHEeH OKUCIICHUS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOIHBIX
BEIIECTB; yYaCTUIO KaTallu3aropa;

e OOBSACHATH M MMPUBOUTH IPUMEPHI BIUSHUS HEKOTOPBIX (haKTo PoB (MpUpoIa
pearupyroiux BeUeCTB, KOHLIEHTpalus BELIECTB, JaBJICHUE, TEMIIEPATYpPa, KaTaIu3aTop,
MMOBEPXHOCTh COMPUKOCHOBEHHSI pEarupyrolIuX BEIIeCTB) Ha CKOPOCTh XUMHUECKUX
peaxkiui;

° Ha6J'IIO,ZLaTL " OIMUCBhIBATb YPAaBHCHUA peaKHI/Iﬁ MCKAY BEIICCTBaAaMHU € TIOMOIIIBIO
€CTCCTBCHHOI'O (pyCCKOFO HJIU pOAHOT O) A3bIKa U A3bIKA XUMUH,

¢ [IPOBOAUTDH ONIBITHI, HOATBCPIKAAOIIUEC XUMUYCCKUC CBOMCTBA aM(l)OTepHLIX OKCHUJOB "
TUAPOKCUIAOB,; 3daBUCUMOCTDb CKOPOCTU XHUMHUYECKOH peaKknuu OT PA3JIMIHBIX q)aKTOPOB
(npnpona pearupyromux BCIIeCTB, KOHOCHTPAUA BCIICCTB, AaBJICHUC, TEMIICPATYypa,
KaTaJIi 3aTOP, MOBECPXHOCTb COIIPUKOCHOBCHUSA PCArNPYHOIINUX BeI_I_[CCTB).
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HCIIOJI30BATDH ITPU XAPAKTCPHUCTUKEC MCTAJIJIOB U UX COGI{I/IHGHI/Iﬁ IIOHATHUA: «METAJIJIbI»,
«psd aKTUBHOCTU MCTAJUIOBY», «IICJIIOYHBIC MECTAJIJIbD», «IICJIOYHO3CMCIIbHBIC MCTAJLJIBD,
HCIIOJIb30BATh UX MPH XAPAKTCPUCTUKEC MCTAJJIOB,

JlaBaTh XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB METAJLIOB (IIEJIOUHBIX METAIIIOB,
MarHus, KaJbliys, aIFlOMUHHUS, jKelle3a) 10 uX MoJioxkeHuto B [lepuoauueckoii cucreme
xuMudeckux 3meMenToB JI.U. MenzeneeBa (XuMU4eCKU 3HAK, MTOPSAKOBBIM HOMED,
IIepH OJ, IPyIIa, NOArPYIa, OTHOCUTEIbHAS aTOMHAs Macca, CTpOCHHE aroma (3apsj
sJIpa, YUCIJIO MPOTOHOB U HEUTPOHOB B sIZIpe, O0ILEE YNCIIO AIEKTPOHOB, PACIIPEIEICHHE
AIIEKTPOHOB IO IEKTPOHHBIM CJIOSIM), IIPOCTOE BEIIECTBO, POpMyJia, HaA3BaHUE U TUTI
BBICIIETO OKCUJA U THAPOKCHU/IA);

Ha3bIBaTh COCAWMHCHUA MCTAJIJIOB U COCTABJIATh UX q)OpMy.]'IBI 110 Ha3BaHHIO,

XapaKTepU30BaTh CTPOCHHE, 00IIKE (PU3NUECKUE U XUMUYECKHNE CBOMCTBA MPOCTHIX
BEILECTB METAJLIOB;

0O0BSACHATH 3aBUCUMOCTh CBOMCTB (MJIM IPECKA3bIBaTh CBOWCTBA) XUMUYECKUX
3JIEMEHTOB METAJUIOB (PaJuycC, METAIUIMUECKHE CBOMCTBA AIEMEHTOB, OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX MU COETUHEHUH (KHCIOTHO -
OCHOBHBIE CBOMCTBA BBICUIUX OKCUIOB U THJIPOKCUIIOB, OKUCIUTEIFHO-BOCCTAHOBH
TEJIbHBbIE CBOWCTBA) OT NOJI0XkeHUs B [lepuonueckoil cucteMe XUMHUYECKUX JIEMEHTOB
. Y. Menpneneena,

OTIHMCBIBATH OOIINE XUMHUUECKUE CBOMCTBA METAJIOB C MOMOIIIBIO €CTECTBEHHOTO
(pycCcKOTO MIIM POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

COCTaBJIATH MOJICKYJIAPHBIC YPABHCHUA peaKHI/Iﬁ, XapaKTCPU3YIOMIUX XUMHUYCCKUC
CBOMCTBA METAJIOB U UX COC,I[HHGHHﬁ, a TaKKC 3JICKTPOHHBIC YPABHCHUA IIPOLCCCOB
OKHCJICHUA BOCCTAHOBJICHUS; YPABHCHUA BHCKTpOHHTPI‘leCKOﬁ JUccolanuu,
MOJICKYJISPHBIC, IIOJTHBIC U COKPAalICHHBIC HOHHBIC YPABHCHUSA peaKuHﬁ C y4aCTucM
OJICKTPOJIUTOB,

YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY CTPOCHUCM aTOMa, XHUMHUYECKOH
CBA3bI0, TUIIOM KpHCTaJIJII/I‘{eCKOI;'I PEIICTKHU MCTAJZIOB U UX COG,HI/IHCHPII;'I

OIMCHIBATh XUMHUYECKHE CBOMCTBA MICJIOYHBIX M IICTOYHO3CMCIIBHBIX MECTAJIJIOB, 4 TAKIKC
AJIIOMHMHUSA 1 XKCJIC3a, U UX COG,I[I/IHGHI/Iﬁ C IIOMOIIBKO €CTCCTBCHHOI'O (py0CKOFO N
pOILHOl"O) SA3bIKa U A3bIKa XUMUH,

BBITIIOJIHATD, Ha6JHOI[aTB U OIIMCHIBATh XMMHYECKUI OKCIICPUMCHT 110 PACTIO3HABAHUTIO
Ba)KHEMIIINX KAaTUOHOB MCTAJUIOB, THAPOKCHUJ NOHOB;

OKCIICPUMCHTAJIbHO UCCJICI0BATH CBOMCTBA METAJIJIOB U X COGILI/IHGHI/II\;I, peuiaTtb
OKCIICPUMCHTAJIbHBIC 3aa4U 110 TEMC ((MCTaJ'IJ'IBI»;

OIMCHIBATh XUMUYECKUM SKCIICPUMCHT C IIOMOLIBIO €CCTCCTBCHHOTI'O (pYCCKOFO N
pO,I[HOFO) SA3bIKa U A3bIKa XUMUH,
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MIPOBOJIUTH PACUETHI IO XUMUYECKUM (POpPMYJIaM M YPaBHEHHUSM PEAKIUHN, MPOTEKAOIINX
C YYaCTHEM METAJUIOB U UX COCTUHEHUMU.

WCIIOJIb30BATh MPHU XAPAKTEPUCTUKE METAILIOB U UX COCAMHEHUMN MTOHSATHUS:
CHEMETAILIBIY, «TaJOTEHbI», «AJUIOTPOIHBIE BUIOU3MEHEHHS, GKECTKOCTH BOJIBI»,
«BpPEMEHHAs! )KECTKOCTh BOJIBI», «IIOCTOSIHHAS )KECTKOCTh BOIBI», «0O0IIast dKECTKOCTh
BOJBIY;

JaBaTh XapaKTEPUCTUKY XUMHYECKUX FJIEMEHTOB HEMETAJUIOB (BOJIOPOa, TajOreHOB,
KHCJIOPO/JIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs) IO UX TOJIOKEHUIO B
[Tepuoaunueckoii cucreme xumuueckux eMeHToB J[. . MeneneeBa (XuMuuecKuit
3HaK, MOPSAKOBBIA HOMED, MIEPUOJ, TPYIITa, TOATrPYIIa, OTHOCUTENIbHASI aTOMHAsI Macca,
CTpoeHue atoma (3aps] siipa, YUCIIO MPOTOHOB U HEUTPOHOB B sipe, 0011ee YHCIIO0
AJIEKTPOHOB, paclpeAeeHUe 3JIEKTPOHOB O AIEKTPOHHBIM CIIOSIM), TPOCTOE BELIECTBO,
dhopmyrna, Ha3BaHUE U THI BBICIIETO OKCHJIA U THAPOKCUIA, (OpMYIIa U XapaKTep
JIETYy4ero BOJOPOJAHOTO COETUMHEHUS);

Ha3bIBaTh COCANMHCHHUA HEMETAJIJIOB U COCTABJIATh UX (bOpMy.]'II)I 110 Ha3BaHUIO,

XapaKTepPHU30BaTh CTPOCHUE, O0IIMEe PU3NIECKHE U XUMUYECKHAE CBOMCTBA MPOCTHIX
BEILECTB HEMETAJUIOB;

0OBSCHATH 3aBUCUMOCTh CBOMCTB (HUJIM TTPEACKA3BIBATh CBOMCTBA) XUMUUYECKUX
3JIEMEHTOB HEMETAJUIOB (paJnyC, HEMETAUTMYECKUE CBOMCTBA DJIEMEHTOB,
OKHCITUTEIHLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA AIIEMEHTOB) M 00pa3yeMbIX UMHU
COCTMHEHUH (KUCIIOTHO OCHOBHBIE CBOMCTBA BBICIINX OKCHJIOB U THAPOKCHIOB, JICTYUHUX
BOJIOPOJHBIX COCTMHEHHM, OKHCIUTEILHO-BOCCTAHOBUTEIHHBIC CBOMCTBA) OT MOJIOKECHHUS
B Ilepuoanyeckoii cucreme xuMmuueckux aemeHToB J[. . Menneneena;

OTHCHIBATh OOIINE XMMHUUYECKHE CBOMCTBA HEMETAJNIOB C IIOMOIIBIO €CTECTBEHHOTO
(pyccKoro WM poJHOTO) SI3bIKA U SI3bIKA XUMUMY;

COCTaBJIATH MOJICKYJIIAPHBIC YPABHCHUA peaKuHﬁ, XapaKTCPU3YIOMUX XUMHUYCCKUC
CBOMCTBA HEMETAJJIOB U UX COG,I[I/IHGHPlﬁ, a TaK¥KEC 3JICKTPOHHBIC YPABHCHUA ITPOLIECCOB
OKHCJICHHUS BOCCTAHOBJICHUS; YPABHCHUL SHCKTpOHHTquCKOﬁ Jucconuanuu,
MOJICKYJIAPHBIC, IIOJIHBIC U COKPAICHHBIC NOHHBIC YPABHCHUSA peaKHI/Iﬁ C ydaCTuem
QJICKTPOJIMTOB;,

YCTaHABJIMBATb MPUYNHHO-CJICACTBCHHBIC CBA3U MECKAY CTPOCHUCM aTOMa, XHUMHUYECKOH
CBA3bI0, TUIIOM KpHCT&J’IJ’IH‘ICCKOﬁ PCHICTKN HEMETAJIJIOB U UX COGZ[HHGHHﬁ, ux O6I_I_II/IMI/I
(I)I/ISI/ILIGCKI/IMI/I U XUMHWYCCKHUMHU CBOﬁCTBaMH;

OTIMCHIBATh XUMUYECKHE CBOWCTBA BOIOPO/a, TAJIOT€HOB, KUCIIO POJa, CEpPhI, a30Ta,
docdopa, rpaduTta, anmasza, KpeMHHUS U KX COCTUHEHUIA

OIIUCHIBATh CIIOCOOBI YCTpAaHCHUA ) KECTKOCTH BOJAbI U BBITIOJIHATH COOTBCTCTByIOIJ_II/Iﬁ 1504
XUMHUYECKUMN OKCIICPUMCHT,
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BBITIOJIHATD, Ha6JHOI[aTB U OIINChIBATH XI/IMI/I‘-IGCKI/Iﬁ 3KCHepI/IMeHT 110 paCHO3HaBaHI/IIO
HMOHOB BOJIOPOJIa M aMMOHUSI, cylb(dar, kapOboHaT, cuiukat, Gocdat, XIopua, OpoMuI,
noaua MOHOB,

SKCIEPUMEHTAJIbHO UCCIIEI0BAaTh CBOMCTBA METAJIIIOB U UX COEJMHEHUH, pelaTh
SKCIIEpUMEHTAaJIbHBIE 3a/1auu 110 TeMe «Hemeramibny; onuchBaTh XUMUYECKUI
9KCIEPUMEHT C OMOIIbIO €CTECTBEHHOT'O (PYCCKOI'O MM POJIHOTO) SA3bIKA U S3bIKA

XUMHH,

Yuamuiics MOJIYYMT BO3SMOKHOCTHb HAYIUTLCHA:

rPaMOTHO 0OpamaThCs ¢ BEIIECTBAMHU B MOBCETHEBHOM KU3HM;

0CO3HABaTh HEOOXOJMMOCTH COOTIOJICHUS TTPABUII KOJIOTHYECKH O€30TacHOTO
MOBEJACHUS B OKPYKAIOIIEH MPUPOIHOM Cpeie;

IIOHHUMATh CMBICI U HCO6X0}II/IMOCTB CO6J'IIO)I€HI/I${ Hpe)IHI/ICZlHI/II‘/’I, npeajiaracMbIx B
HUHCTPYKIUAX IO UCIIO0JIB30BaHUIO JICKAPCTB, CPCACTB OBLITOBOM XHUMHH U ap.;

HCIIOJIB30BaTh HpI/IO6peTéHHI)IC KIIFOYEBBIC KOMIICTCHTHOCTH IPH BBINIOJITHCHUN
HCCICA0BATCIbCKUX ITPOCKTOB 110 U3YUCHUTIO CBOﬁCTB, croco0oB IMOJIYYCHHUA U
pacCiio3HaBaHUA BCUICCTB,

pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YSI CPEACTBA YCTHOU U
MMCbMEHHOM KOMMYHHKAIIMH MpU paboTe ¢ TeKCTaMHU yueOHUKA U JOMOJHUTEIbHON
JUTEPaTypOil, CIPpaBOYHBIMU TaOIUI[AMU, IPOSIBIIATH TOTOBHOCTh K YBAXKEHUIO HHOM
TOYKH 3pEHUS IPU 0OCYKICHUH PE3yJIbTaTOB BHIMOJIHEHHON pabOThI;

00BEKTUBHO OLIEHUBATh MH(POPMAIUIO O BEHIECTBAX U XUMUYECKHX Mpoleccax,
KPUTHYECKH OTHOCUTBHCSA K IICEBOHAYYHON HHPOpPMAaLIK, HETOOPOCOBECTHOM peKiiame,
Kacarolleicsl UCTIOJIb30BaHuUs Pa3INYHbIX BEIIECTB.

0CO3HAaBAaTb 3HAYCHHUEC TCOPCTUUCCKUX 3HaHHI JJIA HpaKTquCKOﬁ ACATCIBbHOCTH
YCJIIOBCKA,

ONHCBIBATb U3YYCHHBIC 00BEKTHI KaK CUCTCMBI, IPUMCHSS JIOTUKY CUCTECMHOTI'O dHAJIN34,

IIPUMCHATDL 3HAHUA O 3aKOHOMCPHOCTAX nepnonnquKoﬁ CHUCTCMBI XUMHYCCKHX
OJICMCHTOB IJIA OOBSICHEHHS U MNpEeaABUACHUA CBOICTB KOHKPCTHBIX BCIICCTB,

pa3BUBaTh HH(bOpMaHHOHHy}O KOMIICTCHTHOCTD NOCPCACTBOM er'Iy6J'IeHI/IH 3HAHUM 00
HUCTOPHU CTAHOBJICHUA XHMHYECKOH HAYyKH, €€ OCHOBHBIX HOHHTHfI, MEepruoANYCCKOro
3aKOHa KaK OJHOI0 M3 BAXKHEMIIINX 3aKOHOB IpUPOABI, 4 TAKIKE O COBPEMCHHBIX
AOCTUIKCHUAX HAYKHU U TCXHHUKHU.

COCTaBJIATh MOJIEKYJISIPHBIE U TIOJIHBIE MOHHBIE YPaBHEHMS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;
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MPUBOJANTH TPUMEPBI PEAKLINHI, TOATBEPKJAOIINX CYIIECTBOBAHNUE B3AUMOCBSI3U MEKLY

OCHOBHBIMH KJIaCCaAMU HECOPraHNYCCKUX BCUICCTB,

MIPOTHO3UPOBATH PE3YJIbTATHl BO3ACHCTBUS Pa3IMYHbIX ()aKTOPOB HA M3MEHEHUE
CKOPOCTH XMMHYECKON PEaKLHH;

MIPOTHO3UPOBATH PE3YNIBTATHl BO3ACUCTBUS Pa3IMUHBIX ()AKTOPOB HA CMEIICHHE
XMMHUYECKOIO PABHOBECHS.

IIPOTHO3UPOBATH XUMHUYCCKUC CBOMCTBaA BCIICCTB HA OCHOBEC UX COCTaBa U CTPOCHMUA,

HpOFHO3I/Ip0BaTB CHOCO6HOCTI) BeUIcCTBa HpOfIBJ’IfITB OKUCIUTCIIBbHBIC NJIN
BOCCTAHOBUTCIIBHBIC CBOfICTBa C y‘-IéTOM CTeHeHeI\/'I OKHUCJICHUS 3JIEMCHTOB, BXO/IAIIIUX B
€ro COCTaB;

BBIABJIATH CYIICCTBOBAHHE TCHETHYCCKOM B3aMMOCBSI3H MCKY BCIICCTBAMU B pAAY:
MPOCTOC BEMICCTBO — OKCHUJ — I'HAPOKCHUA — COJIb,

OpPraHru30BBIBATH, IPOBOAUTH YHCHUYCCKUEC ITPOCKTHI IO UCCICAOBAHHUIO CBOICTB
BCIICCTB, MMCIOIUX BAXKHOC IMPAKTHYCCKOEC 3HAUCHUC.
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Coaepxanue TeM y4e0HOro Kypca

8 KJIACC (2 u B Henes110; Bcero 68u)
Beenenue (4 u)
XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHsITHE O XUMUYECKOM JIEMEHTE U (OpPMax €ro CyIIeCTBOBAHHS: CBOOOIHBIX aTOMaX,
MIPOCTHIX U CJIOKHBIX BELIECTBAX.

[IpeBpaienus Bemects. OTIMUNE XUMUYECKUX PEAKIMM OT pu3ndeckux sBaeHui. Poib xumun
B JKM3HU YenoBeka. Xemouims u xemogoOus.

KpaTkue cBenenus U3 ucTopun BOSHUKHOBEHUS U pa3BuTust xumui. [lepuon anxumuu. [Honstue
o ¢unocodpckom kamue. Xumus B X VI B. Pazputne xumun Ha Pycu. Posib 0Te4ecTBEHHBIX
YUEHBIX B CTAHOBJICHUU XUMUYECKOM Haykn — paboTsl M. B. JlomonocoBa, A. M. bytneposa,
. . Menneneena.

XuMHYecKasi CUMBOJIMKA. 3HAKH XUMUYECKHUX 3JIEMEHTOB U MTPOUCXOXKACHNE UX HAa3BaHMI.
Xumunyeckue popmyibl. Uuaekcs n kodppuimeHTsl. OTHOCUTENbHbBIE aTOMHAS U
MOJIEKyJIsIpHas Macchl. PacdyeT MaccoBOi 10JIM XUMUYECKOTO 3JIEMEHTa 1o (hopMysie BelecTBa.

[Tepuonnueckas cuctema xuMudeckux aiemMeHToB . V1. MenzeneeBa, ee CTpykTypa: MaJible U
OO0JIBIITE TIEPHUOIBI, TPYIIIBI ¥ TIOATPYIIHI (T1aBHas U obovHas). [lepuoaudeckas cuctema Kak
CIPaBOYHOE MOCOOUE IS MOTYUYEHUS CBEACHUM O XUMUYECKHX AJIEMEHTAaX.

Pacuetnsbie 3amaun. 1. HaxoxxaeHue OTHOCUTEILHON MOJIEKYJISIPHOM MacChl BEUIECTBA O €r0
XUMU4ecKoH opmyse. 2. BeruuciaeHne MacCoBOM IO XUMHUUYECKOTO 3JIEMEHTA B BEILIECTBE 10
ero opmyse.

TEMA 1
ATOMBI XMMHUYECKHX 3JIEMEHTOB (94)

ATOMBI Kak cbopMa CyII€CTBOBAaHUS XUMHUYCCKUX 3JICMCHTOB. OcHOBHEBIE CBCACHUA O CTPOCHUHU
aTOMOB. HOK&S&TCJ’IBCTB& CJIOKHOCTH CTPOCHHSA aTOMOB. OnBITH Pe3ep(bopﬂa. HJ'IaHCTapHaH
MOZICJIb CTPOCHUA aTOMA.

CocTaB aTOMHBIX AACp: MPOTOHBI U HeﬁTpOHLI. OtHOcHUTenpHAS aTOMHas Macca. B3anMocBs3b
TMOHSATHMI «IpOTOHY, ((HeﬁTPOH)), «OTHOCHUTCIIbHAsA aTOMHas Macca».

H3Mmenenue yucia IMPOTOHOB B AJPC aTOMA — 06p330BaHI/Ie HOBBIX XUMHWYCCKHX OJICMCHTOB.

H3Mmenenue yucia HeﬁTPOHOB B AAp€ aTOMa — 06p330BaHI/Ie HU30TOIIOB. COBpCMCHHO@
OMPCACIICHUC ITOHATUA «XMMHUYECKHI 3JIEMEHT». M30TOonbI Kak PAa3HOBUAHOCTHU ATOMOB OHOT'O
XUMHWYCCKOT'O 3JICMCHTA.

19



OnexTpoHbl. CTpOoCHUE AIIEKTPOHHBIX 000I0YEK aTOMOB XUMUYECKUX AieMeHTOB Ne 1—20
nepuonueckoit cucremsl [. . MenneneeBa. [loHsiTre 0 3aBEpLICHHOM W HE3aBEPLICHHOM
AJNIEKTPOHHOM CJI0€ (SHEPIeTHUYECKOM YPOBHE).

[Iepnoanueckas cucteMa XuMU4eCKux 31neMeHToB /1. 1. Menneneesa u cTpoeHUE aTOMOB:
(bu3nUIeCKnui CMBICI OPSIKOBOTO HOMEpa JIEMEHTa, HOMepa TPYIIIbl, HOMepa IeproIa.

N3meneHne yucna 3JeKTpOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
3lIeMEHTa — 00pa30BaHKE MOJOKHUTEIBHBIX U OTPUIIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMH METaJUIOB U HeMETauIoB. [I[puYnHbI N3MEHEHUS METAUIMYECKUX U HEMETAINIMYECKUX
CBONCTB B IIEPUOJAX U TPyMIaX.

O6pazoBanue 6mHapHBIX coenuHeHuil. [lousTre 00 noHHOI cBsi3u. CxeMbl 00pa30BaHUSI HOHHOM
CBSI3H.

B3aumoneiicTBue aToMOB XUMHUYECKHX AJIEMEHTOB-HEMETAIIIOB MEX Ay c000i — 00pa3zoBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaieHTHAas! HEMOJISIpHAs XUMUYECKas! CBA3b.
DNEeKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIBI.

B3auMozelicTBre aTOMOB XMMHUYECKHX AJIEMEHTOB-HEMETAIIJIOB MEX Ty OO0 — 0Opa3zoBaHMe
OMHAPHBIX COEMHEHHUI HEMETaIOB. DIEKTPOOTPULIaTeIbHOCTE. [IoHATHE O KOBaJIEHTHOM
MTOJISIPHOM CBSI3H.

B3anMoelicTBe aTOMOB XUMHYECKUX JIEMEHTOB-METAIIJIOB MEXTy CO00H — 00pazoBaHue
METAJUTMYECKUX KPUCTAIIOB. [IOHATHE 0 METAIITMUECKOM CBSI3H.

JeMmoHcTparmu. Moaenu aToMOB XMMUYECKUX 371eMeHTOB. [lepuonnueckas cucrema
xuMmudeckux saeMmenToB . . Menneneena.

TEMA 2
IIpocTtbie BemecTBa (64)

[TonoxkeHre MeTauioB M HEMETAJIJIOB B MEPUOIUYECKON CUCTEME XUMUYECKHUX deMeHToB [I. M.
MeneneeBa. BaxkHenime npocTeie BEMECTBA — METAIIIbI: KEJI€30, aTFOMUHUN, KaJbIUH,
MarHui, HaTpui, kanuii. O0mme Gu3nvYecKue CBOMCTBa METAJLIOB.

Baxneiiue IMPOCTBIC BCIICCTBA — HCMECTAJJIbI, 06p330BaHHLIe aTOMaMM KUCJIOPOZa, BOOOPOaa,
a30Ta, CCPhI, cbocq)opa, yriepoaa. CriocoOHOCTh AaTOMOB XHMHUYECKUX 2JIEMEHTOB K
o6pa30BaHmo HCCKOJIbKUX IIPOCTBIX BCHICCTB — AJIJIOTPOIIUA. AJ'IJ'IOTpOl'IHLIe MOI[I/I(bI/IKaI_[I/II/I
KucJjopozaa, (boccpopa U 0JIOBa. MeTainyecKue U HeMeTaJlIn4eCcKue CBONCTBa MMPOCTBIX
BCIIICCTB. OTHOCUTENBHOCTD ACJICHU NPOCThIX BCIICCTB HA MCTAJJIBI U HEMETAJIJIbI.

[Tocrostnaas ABorazapo. KonnuectBo BemectBa. Mosb. MossipHas Macca. MossipHbIii 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eTMHHIIbI KOJIMYECTBA BEIIECTBA — MUIUIUMOJIb U KUJIOMOJIb,
MUJUIAMOJISIPHAS. M KWJIOMOJIIPHAsl MAacChl BEIIECTBA, MUJTMMOJIIPHBIN Y KWJIOMOJISIPHBIN
00BEeMbI ra3000pa3HBIX BELIECTB.

PacueTsl ¢ ncnoabp30BaHUEM IIOHATHH «KOJIUYECTBO BCIICCTBA», «MOJISIpPHAA MacCay, ((MOJ'IHpHBIﬁ
00BeM ra3oB», «KIIOCTOsSSHHAA ABOFaI[pO».
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PacueTHbIE 3a1a4n.
1. Berunciienne MOJSIPHON MacChl BEIIECTB [0 XUMUYECKHM (POpPMYITaMm.

2. PacueTsl ¢ HCIIOIB30BAaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM Ia30B », « IOCTOSIHHAsT ABOTapo ».

Hemonctparmu. [Tonydenue ozona. O0pasiipl 6e10ro U ceporo 0JioBa, 0€JI0ro ¥ KpacHOTo
dochopa. HekoTopsie MeTaIsl 1 HEMETaUThl KOJIMYeCTBOM BemecTBa 1 Mok, Moienb
MOJIIPHOTO 00BeMa ra3000pa3HbIX BELIECTB.

TEMA 3
CoennHeHUs1 XUMHYECKHUX 3J1eMeHTOB (14 4)

Crenens okuciienus. OnpeeeHne CTEIeHH OKUCIICHUS YJIEMEHTOB TI0 XUMHYECKOH hopmyrie
coemuaenus. CocraBiaeHue Gopmys OMHAPHBIX COSAMHEHHH, OOIINIT CIOCO0 X Ha3bIBAHMUS.
bunapabie coeqMHEHHS: OKCUIBI, XJIOPUABI, Cyabduabl u ap. CocTaBieHne ux GoOpMyIL.
[IpencraBuTeM OKCHIOB: BOJIa, YIJICKUCIIBIN Ta3 M HerameHas u3Becth. [IpeacraBurenu
JIETYIHX BOJOPOTHBIX COSAMHECHHI: XJIOPOBOJIOPOI U aMMHAK.

OcHoBaHusl, X cOCTaB M Ha3BaHMs. PacTBopruMOCTh OcHOBaHUi B Bojie. Tabnuma
PacTBOPUMOCTH T'HJIPOKCUAOB M coJiei B Bozie. [IpencraBuTenu menoyuen: ruJpOKCHIbI HATpHs,
Kanus ¥ Kanbluys. [IoHsaTHE 0 KauecTBEHHBIX peakuusax. Manukaropsl. MIsmenenne okpacku
MHIMKATOPOB B IIEJIOYHOU Cpefe.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxanus kucnot. [IpeacraBurenu KUCIOT: cepHas,
CoJIsiHas M a30THasA. VI3MeHeHne OKpacky WHINKATOPOB B KUCIOTHOM cpefie.

Conu KaK IpOM3BOAHBIE KUCIOT U OCHOBaHUMN. WX cocTaB u Ha3zBaHus. PacTBopuMocTh colieil B
Boje. [IpencraBurenu coneii: xmopua HaTpus, kapOoHat u docdart KanbIus.

Amop(dHbIe U KpUCTaNINYECKUE BEIIECTBA.

Me}KMOJ'IeKy.]'IHpHBIe B3aHMOHeﬁCTBHH. Twunel KpUCTAJUINYCCKUX PCHICTOK: HOHHAA, aTOMHad,
MOJICKYJIApHast 1 MCTAJUINYCCKAsL. 3aBHCHUMOCTH CBOMICTB BCHICCTB OT TUIIOB KPUCTAJUIMUCCKUX
PCUICTOK.

BemectBa MOJICKYJIAPHOT'O U HEMOJICKYIIAPHOTO CTPOCHUA. 3aKOH MNOCTOSTHCTBA COCTaBa JUIA
BCIICCTB MOJICKYJISIPDHOI'O CTPOCHMU.

YucTeie BENECTBA U CMECH. HpI/IMepBI KUOKHUX, TBEPABIX U Fa3006pa3HBIX cMmeceit. CBoiicTBa
YHUCTHIX BEIIECTB U cMeceil. X coctaB. MaccoBas u oO0BbeMHas J0JIHM KOMIIOHCHTA CMECCH.
PaC‘{eTbI, CBA3aHHBIC C UCIIOJIb30BAHUEM TIOHATHUS «OO0JIS.

Pacuernsie 3agaun. 1. PacueT MaccoBo# U 00bEMHOI J0JI€H KOMIIOHEHTOB CMECH BEILIECTB. 2.
BrrunciieHne MaccoBoOil 10JIM BELIECTBA B pACTBOPE MO U3BECTHOM Macce pacTBOPEHHOIO
BEILIECTBAa M Macce pacTBOpUTE. 3. BriuncieHrne Macchl pacTBOPSEMOIO BEIIECTBA U
pacTBOpUTEINS, HEOOXOJUMBIX JIJISl IPUTOTOBJICHUS OTIPEICIEHHON MacChl pacTBOpa C U3BECTHOM
MAacCOBOM J0JIEW pacTBOPEHHOTO BEILIECTBA.
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Hemonctparmu. OOpa3ubl OKCHI0B, KUCIOT, OCHOBAaHU U cojieil. Moaeny KpUCTaNINYECKUX
pElIeTOK XJI0pHia HaTpus, aiMasa, okcuaa yriepoaa (IV). B3peiB cMecu BoJopoia ¢ BO3LyXOM.
CriocoOsI paznenenus cMmecei. JJuCTHIUISIS BOIBI.

JlaBopaTopHbI€ OTBITHI.

1. 3HaKoMCTBO ¢ 00Opa3amMu BELIECTB Pa3HbIX KJIACCOB.
2. Pa3nenenue cmeceil.

TEMA 4

HN3menenus, npoucxoasiiue ¢ Bemecrsamu (124)

[TonsThe ABNEHUN KaKk U3MEHEHUH, TPOUCXOIAIIMNX C BEIIECTBAaMHU. SIBIICHHUS, CBA3aHHBIE C
W3MEHEHUEM KPUCTAJUTMYECKOTO CTPOCHUS BEILIECTBA MTPU MTOCTOSIHHOM €r0 COCTaBe, —
¢dbusndeckue siBrieHus. DU3NUecKue SBICHUS B XUMUN: TUCTUJUISIIIUS, KPUCTAIIA3AIIHS,
BBITTAPUBAHKUE U BO3TOHKA BEIIECTB, IICHTPU(YTUPOBAHHE.

SBneHus, CBA3aHHbBIE C I3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUUYECKHE peakiuu. [Ipusnaku n
YCIIOBHUS MPOTEKAaHU XUMHUUYECKUX peakiuil. [lonaTue 06 3K30- ¥ SHIOTEPMHUUECKUX PEaKIUsIX.
Peaknuy ropeHuns Kak 4aCTHBIN CiIydall K30 TEPMHUYECKUX PEAKIIUM, IPOTEKAOIINX C
BBIJICTICHUEM CBETA.

3aKOH COXpaHEHHSI MAaCChl BEIIECTB. XMMUYECKUE YpaBHEHUS. 3HAUEHUE UHJIEKCOB U
ko3 durmenton. CocraBieHrne ypaBHECHHN XUMHUECKUX PEAKIIAM.

Pacuersl o xuMuueckuM ypaBHeHUsIM. Perienne 3ajjau Ha HaX0kKIeHUE KOJIMYeCcTBa BEIeCTBa,
Macchl UM 00beMa MPOIYKTa Peakiiy M0 KOJIMYECTBY BELIECTBA, Macce UM 00bEMY HCXOTHOTO
BelecTBa. PacueTsl ¢ UCTOIb30BaHUEM MOHATHS «HOJIS», KOT/1a UCXOAHOE BEIECTBO JIaHO B
BHJIE PacTBOPA C 33JJaHHON MAcCCOBOH JI0JIel paCTBOPEHHOIO BELIECTBA UITU COJCPIKUT
OTIPEICNICHHYIO JIOJII0 PUMECEH.

PeaKI_[I/II/I Pa3I0KCHUA. Ilousrue o CKOPOCTH XUMHUYCCKUX peaKHHﬁ. KaTaJ'II/ISaTOpH. cDepMeHTI)I.

Peakuuu coennnenus. Katanutudeckue u HekatanuTuueckue peakuuu. O0paTumsie u
HeoOpaTHMbIe PEeaKIIHH.

Peakuuu 3amerneHus. aﬂeKTpOXI/IMI/I‘leCKI/Iﬁ o) i HaprI)KeHI/Iﬁ MCTAJJIOB, €0 UCIIOJIb30BaHUC
AJI1 IPOTrHO3UPOBAHUA BOSMOKHOCTH ITPOTCKAHU S peaKHI/Iﬁ MCXKAY METaJlllaMU U paCTBOpaMu
KUCIOT. Peakiiuy BEITECHEHHS OJJHUX METAIIOB U3 PacTBOPOB UX coJiei APYIruMHu METaJJIaMHU.

Peakiun ooMeHna. Peakiiuu HelTpanu3anuu. Y cIOBUS MPOTEKaHUs peakiuii oOMeHa B
pacTBopax 10 KOHIIA.

Tunel XUMHYECKUX peaKI_II/Iﬁ (HO IMPU3HAKY «IUCIIO U COCTAB UCXOJHBIX BCHIECCTB U IMIPOAYKTOB
peaKL[I/II/I») Ha IMpuMepe CBOICTB BOJBL. Peakius Pa3JI0KCHUA — BJICKTPOJIN3 BOJBI. Peakmun
COE€IUHEHMS — B3aUMO/ICHICTBHE BOAbI C OKCHUAAMH METAJIOB M HeMeTauioB. IloHsaTue
«CUAPOKCHUABD). Peakiuuu 3aMenieHus — B3aMMOACHCTBHE BOJBI C IIEJI0OYHBIMU U
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IETI0OYHO3EMEIbHBIMH MeTajulaMu. Peakiiun oOMeHa (Ha mpuMepe ruapoiIn3a cyabuia
IIOMUHUS ¥ KapOuaa Kaiablus).

PacueTHbIE 3a1a4n.

1. Beruucienue 1mo XuMH4eCKUM YPaBHCHUAM MACChbl UJIM KOJIMYECTBA BCUICCTBA 110 U3BECTHOU
Macce WM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYHAIOIINX B PEAKIIHIO BEIIECTB MU MPOIYKTOB
peaKIum.

2. Beruncienne Macchl (KOJMYECTBA BEIIECTBA, 00bEMa) MPOAYKTa PEaKIUU, €CITH U3BECTHA
Macca UCXOIHOTO BEHIECTBA, CO/ICPIKAIIETO ONPEIEIEHHYIO OO TPHUMECEH.

3. Beruncnenue Macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOayKTa pEeaKIfK, €CJIU U3BECTHA
Macca pacTBOpa M MaccoBasi A0JIsI pACTBOPEHHOTO BEIIIECTBA.

Hemonctparmu. [IpuMepsl pu3nuecKkux sBICHU: a) TIaBiIeHue napaduHa; 6) BO3rOHKa HOJa
1 OEH30MHOW KHMCIIOTHI; B) paCTBOPEHHE NepMaHraHaTa Kanus; r) 1uddy3ust AymucThIX
BEIIECTB C ropAlIei JaMIoyky HakaauBaHus. [Ipumepbl XuMu4yeckux sIBICHUI: a) TOpeHHe
Maruus, pocdopa; 6) B3auMOAEUCTBUE COTSTHON KUCIOTHI C MPaMOPOM HITH MEJIOM; B)
nosryuenue rugpokcusa meau (I1); r) pactBopeHre noayd4eHHOro THAPOKCUAA B KUCIIOTAaX; [)
B3auMoeiicTBrue okcuaa meau (I11) ¢ cepHoit KUCTOTOM MPU HATPEBAHUH; €) PA3TIOKCHUE
MepMaHraHaTa Kajius; ) B3auMoJIeliCTBUE pa30aBIeHHbBIX KUCIOT C METAJJIaMH; 3) pa3jioKeHue
MepOKCH/Ia BOJOPOA; U) NIEKTPOJIU3 BOIBI.

JlaGopaTopHBIE OTBITHI.

3. CpaBHEHHE CKOPOCTH MCTIAPEHHSI BOJIBI U CIIUPTA MO UCUYC3HOBEHUIO MX Karelb Ha
(dbunsTpOBaNBHOM Oymare.

4. OxucieHre Meiy B IUIAMEHU CIIUPTOBKU MJIH TOPEJIKH.

5. [lomyTHEeHHE U3BECTKOBOM BOJABI OT BBIABIXa€MOT0 YTJIEKHUCIIOTO ra3a.
6. [losyueHue yriekuciaoro ra3a B3auMoJICHCTBUEM CObI U KUCJIOTHI.

7. 3amerenue Menu B pacteope xuopuaa meau (1) xxenezom.

TEMA 5
IIpakTnkym Ne 1
IIpocreiimme onepanum ¢ BemecTBoM (3 1)

1. IIpaBuna TexHUKU O6€30MacCHOCTU NP paboTe B XuMU4eckoM kabuHere. [Ipuemsl oOpateHus
¢ 1a00paTOpHBIM 000PYL0BAaHUEM U HArPEeBaTEIbHBIMU PUOOPAMHL.

2. HaGnronenus 3a U3MEHEHUSIMHU, IPOUCXOSAIIMMU C TOPSIIEH CBEUOH, U UX OMHCAHHE.
3. AHaIM3 TOYBEI U BOJEIL.
4. Tlpu3Hakyu XMMUYECKUX PEaKIIUil.

5. HpI/IFOTOBJ'ICHI/IC pacTBOpa caxapa 1 OIIPCACICHUC MacCOBOM JOJIHU €T0 B pacTBoOpC.
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TEMA 6
PacrBopenue. PactBopsl. CBoiicTBa pacTBOPOB 3J1eKTPOJMTOB (18 1)

PactBopenue kak gpusnko-xumuuyeckuit nporecc. [lonstue o ruaparax u Kpuctauioryaparax.
PactBopumMocTs. KpuBble pacCTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPBIX
BEILIECTB OT TeMIiepaTypsl. HachllieHHbIE, HEHACBIICHHBIE U IIEPECHIIIEHHBIE PACTBOPHI.
3Ha4YeHHE PacTBOPOB I IPUPOJIBI M CEIbCKOTO XO3SIMCTBA.

[ToHsiTHE 00 MEKTPOIUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHI U HEANIEKTPOJIUTHL. MexaHu3Mm
JMCCOLIMAIIMU 3JIEKTPOJIUTOB C PA3IUYHBIM TUIIOM XUMHUUYECKOH cBsi3u. CTeneHb
IEKTPOIUTUYECKON tucconuanuu. CHIIbHBIE U C1a0ble 2JEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUH NEKTPOIUTUYECKON aucconnanuu. MloHHble ypaBHEHUs
peakuuii. YcnoBus NpoTeKaHUs peakliuu 0OMeHa MEXTy AJIEKTPOJINTaMU J0 KOHIIA B CBETE
VMOHHBIX MTPEACTABICHUMN.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukarus. Jlucconmanust KUCIOT U UX CBOMCTBA B CBETE TEOPUH
ANEKTPOJUTHYECKON JUcconMaui. MoneKyIspHble 1 HOHHBIE YPABHEHUS PEAKIUN KUCIIOT.
B3anmopeiicTBre KUCIOT ¢ METAUIaMH. DJIEKTPOXUMHUYECKUN Pl HANPSLDKEHUA METAJIOB.
BsaunMonelicTBre KHCIIOT C OKCHAAMU MeTaJUI0B. B3auMoIelicTBHE KHUCIIOT C OCHOBAHUSIMUA —
peakuus HeuTpaiu3anuu. B3anmonelcTBie KUCioT ¢ coysiMu. VMcnons3oBanue TabIuIbI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUUYECKUX CBOMCTB KUCIIOT.

OCHOBaHI/IH, Hux KJ'IaCCI/I(bI/IKaI_II/IH. I[I/ICCOI_II/IaHI/IH OCHOBaHMI M MX CBOHCTBA B CBETE TECOpHUU
SHGKTpOJIHTH‘{eCKOP'I Jucconnanuu. B3aHMOHeﬁCTBHe OCHOBaHMIH C KHCJIOTaMHU, KMCJIOTHBIMHU
OKCHJaMH U COJISAMH. Hcnonp3oBanue Ta6J'II/ILIBI PaCTBOPHUMOCTH IJIA XapaKTCPUCTHUKU
XHUMHYECKUX CBOMCTB OCHOBaHMM. Pazmoxenue HCPAaCTBOPUMBIX OCHOBaHMI IIpy Harp€BaHUM.

Conu, ux Kiaccu(puKaIus U TUCCOIUAIUS Pa3IUnIHbIX THIIOB cojicii. CBOMCTBA COJIeH B CBETE
TEOPUHU AIIEKTPOJUTUUECKON Arccoruanii. BzaumoaeiicTBue coneit ¢ MeTaiamMu, yCaoBHUs
MPOTEKAHUS dTUX peakiuil. BzanmomercTBre Cojieit ¢ KUCI0TaMH, OCHOBAaHUSMH U COJISIMHU.
Hcrnonp3oBanue TaOIUIBI pACTBOPUMOCTH VIS XapAaKTEPUCTUKH XUMHYECKHX CBOMCTB COJICH.

O06o0meHre cBeIeHu 00 OKCHIax, MX KJIacCU(PUKAIMK ¥ XUMUYECKUX CBOHCTBAX.

I'eneTnueckue pAABI METAJJIOB 1 HEMETAJIJIOB. I'eneTnyeckas cBA3b MCKAY KilaCCaMU
HCOPraHN4YCCKUX BCIICCTB.

OKHCIIHTEIbHO-BOCCTAHOBUTEIILHBIC pCaKknuu. OKucIuTens u BOCCTAHOBHUTCIIb, OKHMCJICHHUEC U
BOCCTAHOBJICHHUC.

Peakuunu noHHOTO 00MEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pCaKkIuu. CocraBncHue
ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOAOM JJICKTPOHHOT'O Oananca.
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CBoiicTBa IPOCTHIX BEIIECTB — METANIOB U HEMETAJIOB, KHCIIOT U COJICH B CBETE
MpEeJCTaBICHUN 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOIIeccax.

JlemoHncTpanmu. McnblTaHue BEIECTB U UX PaCTBOPOB Ha JJIEKTPOIIPOBOIHOCTS. J[BUKEHHE
OKpAILEHHBIX HOHOB B 3JIEKTPUYECKOM I0JI€. 3aBUCUMOCTD AJIEKTPOIIPOBOJHOCTH YKCYCHOM
KHUCJIOTBI OT KOHIIEHTpauuu. B3anmMoaeiicTBUE IIMHKA C CEPOM, COJISTHOM KUCIIOTOM, XJIOPUIOM
menu (I1). Fopenue maruus. B3aumoeiicTBre XJIOPHOM U CEPOBOIOPOIHOM BOIBI.

JlabopaTopHbIE OTBITHI.
8. Peaknnu, xapakTepHbIC ISl pACTBOPOB KHUCIIOT (COJISTHON WA CEPHOM).

9. Peakuiuu, XapakTepHbIe JUIsl paCTBOPOB I1I€J04Y€eH (THAPOKCUIOB HATPHS UITU KaJIUs).
10. [Momy4yenue u CBOMCTBAa HEPACTBOPUMOTO OCHOBaHUS, HIL. (Tuapokcuaa meau(Il)).
11. Peakiuu, XxapakTepHsbI€ JIJIsl paCTBOPOB coJiei (Hanmpumep, it xiaopuaa meau (11).

12. Peakiuu, XxapakTepHbI€ 11 OCHOBHBIX OKCHJIOB (HAIIPUMeED, JUTsI OKCUIA KATbITUs).

13. Peakiuu, xapakTepHbI€ JIJIs1 KUCIOTHBIX OKCUIIOB (HAmpUMep, JJIs YIIAECKUCIOTO Ta3a).

TEMA 7

IpakTukym Ne 2(14)

5.CBoiicTBa pacTBOPOB AJIEKTPOJUTOB

6. CBolicTBa KHCJIOT, OCHOBAHHM, OKCHUJIOB U COJIEH.

7. Pemienne OKCIICPUMCHTAJIbHBIX 3aaa4.
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9k (2 4 B HeeJ110; Bcero 684)

Beenenue. O0mas XapakTepuCcTUKA XUMUYECKHUX 3JIEMEHTOB H XUMHYECKHUX PeaKIuid.
Mepuoauveckuii 3axoH u [lepuoanyeckas cucreMa XuMudeckux jaementos /1. U.
Menpaeaeena /10uac./

XapakTepucTHKa AJIEMEHTA IO €ro MOJIOKEHUIO B IEPUOJUUECKON CUCTEME XUMUUYECKUX
anemenToB J[.M.MenneneeBa. CBoiicTBa OKCUAOB, KUCIOT, OCHOBAaHUI U COJIEH B CBETE TEOPUU
ANIEKTPOJIUTUYECKON TUCCOLMAIIMY U MTPOLIECCOB OKUCIIEHUS! M BOCCTAHOBJIEHUS. | 'eHeTHueckue
PSAABI METAJIJIOB U HEMETAJIJIOB.

[TonsTre o nepexoaHbIX AneMeHTax. AMpoTepHOCTh. ['eHeTUUECKUi psiji IEPEXOTHOTO
JJIEMEHTA.

HepnonnquKHﬁ 3aKOH U IEPUOJUYUCCKAA CUCTEMA XUMHUYCCKUX DJIEMCHTOB
JA.N.MenneneeBa B CBETE YUEHUS O CTPOEHUHU atoMa. VX 3HaueHue.

JlabopaTtopusbiit onibIT. [losrydenne rupokcuIa IMHKA U UCCIEA0BAHUE €T0 CBOMCTB.
Tema 1.
Metasbl /144ac./

[Tonoxenue metamios B [ICXD JI.1.MenaeneeBa. Metamuinueckas KpucTauIMyecKasi pereTka
U MeTaJlJTH4ecKasi XuMu4ueckas cBsi3b. O0uue ¢pusnyeckue cBoiictBa MetayioB. CIijiaBbl, UX
CBOWMCTBA U 3Ha4Y€HHE. XMMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEIEH.
DNEKTPOXUMHUYECKUN PsiJl HAMIPSDKEHUS METAJJIOB U €r0 UCMOJIb30BaHUE TSl XapaKTEPUCTHKU
XMUMHYECKHUX CBOMCTB KOHKPETHBIX MeTaJI0B. CriocoObl mosryueHus: Mmetayios. Kopposus
METAJIJIOB M CIIOCOOBI OOPHOBI C HEH.

OO01as XxapakTepuCTUKa HIEJIOYHBIX METaUI0B. MeTtamisl B mpupoje. O61mue crnocoobl nx
nosyueHusi. Ctpoenue atoMoB. lllenounbie MeTauibl — MPOCThIE BELIECTBA, UX XUMUYECKHE U
¢busnueckue cBoiicTBa. Baxkneime coeinHEHUs MET0YHBIX METAJUIOB — OKCH/JIBI, THAPOKCHIbI
U COJIU, UX CBOMCTBA U MPUMEHEHHUE B HAPOJIHOM XO3SIHCTBE.

O6H_[a$[ XapaKTCPpUCTHUKA MICITOYHO3EMCIIbHBIX METAJIJIOB. Mertanisl B IIpupoac. CTpOGHI/IC
aTOMOB. H_ICJ'IO‘IHOSGMCJIBHBIC MCTaJJIbI — IIPOCTBLIC BCIICCTBA, UX XUMHUYCCKUC U q)HSI/I‘leCKI/Ie
CcBoiicTBa. BaxkHele coeAuHeHNs MeI0YHO3EMENbHBIX METAJIJIOB — OKCHbI, THAPOKCHUABLI U
COJIK, UX CBOICTBA U NMPUMCHCHUC B HAPOJHOM XO3SIMCTBE.

Amomunuii. CtpoeHue aroMa, pU3HuecKue U XMMUYECKHE CBOWCTBA MPOCTOr0 BEIECTBA.
CoenuHeHNs aTIOMUHUS —OKCHJI, THAPOKCU, X aM(pOTepHbIi XapakTep. Baxkneiimue conun
amoMuHus. [I[ppumMeHeHne aqroMUHUA U €T0 COETMHEHUM.

Keneso. CTpOCHI/IC aToMma, (I)I/I3I/I‘-ICCKI/Ie U XUMHYECKHE CBOMCTBA MMpOCTOIro BCUICCTBA.
KauecTBennbIe pCaKknuu. Baxneiimme conu xeine3a. 3HaUCHUE Keie3a, €ro COE€AUHEHUM U
CIINIaBOB B IMPUPOJC U HAPOJHOM XO3SMCTBE.
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Hemoncrparmu. OOpasiibl MEI0YHBIX U MISIIOYHO3EMETbHBIX MeTauIoB. OOpasIibl CIIJIaBOB.
B3anmoneiicTBue HaTpus, JIUTUS U KaJbLKs C BOJOM.

JIaGopaTopHble onbITh. B3anMoaelcTBHE METAJIOB C paCTBOPAMU KUCIIOT U COJICH.
O3HakoMJieHHEe ¢ 00pa3LaMu IpUPOIHBIX coequHeHui. [lonydenue rugpokcraa amoMUHUS U
€ro B3aUMOJEHUCTBHE C paCTBOPAMHU KUCJIOT U 1ienouyeil. KauecTBeHHbIE peakliuy Ha HOHBI
Kelesa.

Tema 2.IIpaktukym. /29aca./OcyniecTBICHHE NENOYKH XUMUYECKHX MPEBPALICHUN METAJUIOB.
[Tonyuenue u cBoWicTBa COEIMHEHUI METAIUIOB. PellieHne 3KkcrepuMeHTalbHbIX 33/1a4 Ha
pacro3HaBaHKE U MOTy4eHHE BEIIECTB.

Tema 3.Hemerasianl. /25 yac./

OO6mast xapakTepucTiuka HemeTayioB: nosoxenue B [ICXD J1.1.MenneneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB, IEKTPOOTPHUIATEIIEHOCTh KaK Mepa «HEMETAJUTHIHOCTH, PSJT
AIIEKTPOOTPHIIATENBHOCTH. KprcTammmaeckoe CTpoeHHEe HEMETAIUIOB — IIPOCTHIX BEIIECTB.
Annorponusi. PU3N4YeCKre CBOMCTBA HEMETAIOB. OTHOCUTENBHOCTD MOHATHI

«METaJI», YHEMETAILI.

Boaopon. [Tonoxenne B [ICXD JI.1M.Menneneea. CTpoeHre atoMa U MOJIEKYJIbl. DU3NYECKUE
1 XUMUYECKHEe CBOMCTBA BOJIOPO/IA, €TO TIOJyYEeHUE U IPUMEHEHHE.

O6mras xapakrepucTuka rajgorenoB. Ctpoenue atoMoB. [IpocTeie BemecTBa, nx GU3NIECKUE U
XUMHYeckre cBoiicTBa. OCHOBHBIE COCIMHEHHUS TaJIOrCHOB, UX cBoMcTBa. KauecTBeHHas
peaknus Ha Xjaopua-uoH. Kparkue cBenenus o xiope, opome, prope, noae. [lpumenenune
rajoreHoOB U UX COCMHEHUN B HAPOIHOM XO3SIICTBE.

Cepa. CtpoeHue aToma, aJuIOTPOTIHS, CBOMCTBA M MPUMEHEHUE pOMONYECKOM cepbl. OKCHIbI
cepbl, UX MOJy4YeHHe, CBOICTBa U puMeHeHne. CepoBOOpoI U cepHUCTast kucioTa. CepHast
KHCJIOTA U €€ COJIM, UX IPUMEHEHHE B HapOAHOM Xo3siiicTBe. KauecTBeHHast peakuus Ha
cynbdar-uoH.

A30T. CTpOCHI/IC aToMa U MOJICKYIJIbI, CBOMCTBa IMPOCTOI'0 BCIICCTBA. AMMI/IaK, CTPOCHHUC,
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC. Conu AMMOHMU, UX CBOICTBA U IMPUMCHCHHUC. OKCI/II[LI
azora. A30THas KHCJIOTa, €€ CBOMCTBA U IIPUMCHCHHUC. A3oTHBIE y,HO6peHI/I$I.

®ochop. Crpoenue, alaoTpomnus, CBOMCTBa 6eoro u KkpacHoro docdopa, UX NpUMEHEHHE.
OcHoBuble coequHeHus Gochopa. Pochopubie yroOpeHus.

anepozl. CTpOCHI/Ie aToMa, aJlJIoOTpOoIIu, CBOICTBa AJUIOTPOIIHBIX MOI[I/I(l)I/IKaI_[I/II\/’I, IMPUMCHCHHC.
OKCI/I,Z[LI yriiepoaa, ux CBOICTBA U IIPUMCHCHHUC. KauecrBenHnas peaKknus Ha YTJ'IGKI/ICJ'IHﬁ ras.
Kap6OHaTI>I, HUX CBOMCTBA M 3HAYECHUE B IMpUupoaec U JXU3HU YCIIOBCKA.

Kpemunii. CTpoenue aroma, KpUCTaNIMUECKU KPEMHUH, €ro CBOMCTBA U puMeHeHue. OKcu
KPEMHHUS, €r0 IPUPOAHbIE PA3HOBUIHOCTH. CUIMKAThl. 3HAYEHUE COCTMHEHU KPEMHHUS B
YKUBOM M HEXMBOU npupoje. [IoHsATHE O CUIIMKAaTHON NPOMBILIIIEHHOCTH

I[eMOHCTpaI_[I/II/I. BzaumoaeiictBue CCPLI C METAJIJTaMH, BOAOPOJAOM U KUCIIOPOAOM.
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B3anMoeicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ Mept0. [lorionienue yriem
PacTBOPEHHBIX BELIECTB WM T'a30B. OOpa3ibl MPUPOIHBIX COSTUHEHUN XI0pa, cepsl, Gpochopa,
yriepoja, kpeMaus. O0pasiipl BaxKHEHIINX 711 HAPOTHOTO XO3SHCTBA Cynb(aToB, HUTPATOB,
kapOoHaToB, pocharoB. OOpa3Ikl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopaTtopusie onbIThl. KauecTBeHHast peakiius Ha XJIOpua-uoH. KauecTBeHHas peakuus Ha
cynbdar-uoH. Pacnio3HaBanue coseli ammonwus. [TomydeHue yrileKucioro ra3a u ero
pacno3HaBanue. KauectBeHHas peakuys Ha kKapOoHaT-uoH. O3HAKOMIIEHUE C IPUPOIHBIMU
cwirkaraMyu. O3HaKOMJIEHUE C IPOAYKLMEN CUIIMKATHOW IPOMBIILIEHHOCTH.

Tema 4.IlpakTuxym./3uaca/

Pemenue sxcniepuMeHTanbHbIX 3a1a4 1o Teme «lloarpynmna kucinopoaay.Pemenune
AKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe «lloarpynna azora u yrnepona»llonydenue, cobupanue u
pacrno3HaBaHHe ra3os.

Tema 5. O0001eHNe 3HAHUT 10 XUMHUH 32 KYPC 0OCHOBHOM mKoJbl. [Tloaroroska k
rocyaapcrBeHHoii urorosoii arrecrauuu (I'MA) /10uacos/

[Tepnoanueckuit 3akoH u [leproanueckas cuctema xumuieckux anemeHToB [l. 1. Menneneena.
Ou3nyecKuil CMBICI MOPAIKOBOTO HOMEpa 3JIeMEeHTa, HOMEPOB MePHO/ia U IPYIIIIbI.
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB JIEMEHTOB U UX COEAUHEHUH B MEpHOJax U rpymnmnax B
CBETE MIPEJCTABICHUN O CTPOCHUH aTOMOB JIEMEHTOB. 3HaAU€HHE MTEPUOANYECKOTO 3aKOHA.
Bupl xumudeckux cBsi3el U TUIBI KPUCTANIMYECKUX PELIETOK. B3auMocBsA3b cTpoeHus U
cBoiicTB BemecTB. Knaccudukanus XuMHUUeCKUX peakuil o pa3aIMyHbIM IpU3HaKaM (4MCII0 U
COCTaB pearupyromux 1 o0pa3yroIuXcs BEIECTB; Ha JIMYKME I'PaHULbI pa3zena (a3; TeII0BoH
3QPeKT; U3MEHEHUE CTENeHEN OKUCICHHUs aTOMOB; UCIIOJIb30BAaHUE KaTaaU3aToOPa; HallpaBJIeHUE
npotekanust). CKOpocTbh XUMHUECKUX peakluil 1 (hakTopsl, Biausone Ha Hee. OOpaTUMOCTh
XUMUYECKUX peakIMi U crocoObl CMELCHHUsI XUMUYECKOT0 paBHOBecHs. IIpocThie U cloxKHbIE
BellecTBa. MeTajuibl U HeMeTasulbl. [ eHeTnyeckue psijibl MeTallla, HeMeTajlla ¥ epexoJHOro
MmeTauia. OKCHbl ¥ TUAPOKCHIbI (OCHOBAHUS, KUCIOTHI, aM(pOTepHbIE THAPOKCUIBI), conu. Mx
COCTaB, KJlaccU(UKaLus U 001I1Me XMMUYECKHE CBOMCTBA B CBETE TEOPUHU IIEKTPOIUTUUECKOM
JMCCOLMALIUY.
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TemaTn4veckoe IJIAHUPOBAHHE. Xumusa — 8 kiacc.

Ne | HaumenoBanue Bcero U3 Hux
Ne | Tembr 4acoB
_— [IpakTuyeckue paboThI KonTtpomnbHbie paboThI
1. | Beegenue 4
2. | Tema l. 9
ATOMBI XUMHUYECKHUX
3JIEMEHTOB
3. | Tema?2. 6 Konrtponsnas padora Ne 1 ITpocTeie
BELIECTBA.
[IpocTsie BemecTBa
4. | Tema 3. 14+3(npak | Ne 1. Ilpuemst obpamienust | Kontposbhas padota Ne 2 Coenunenue
TUKYM) ¢ J1abopaTOpPHBIM XUMHUYECKHX DJIEMEHTOB
CoenuHenne
000py10-BaHUEM.
XUMHYCCKHAX
3JIEMEHTOB Ne2Ha0Omronenue 3a
U3MEHEHUSAMU, IIPOUCXO-
JSIIAMU C TOPSIIEH
CBEUOH.
Ne 3. IIpuroroBienue
pacTBopa caxapa ¢
3aJJaHHOI MacCOBOU
JI0JIel paCTBOPEHHOTO
BEIIECTBA.
5. | Tema 4. 12 Ne 4. Tlpuznaku Kontposbhas padota Ne3 M3meHeHus,
XUMHYECKUX PEaKLUu. MPOUCXOJISIINE C BEIIECTBAMHU.
N3menenus,
MIPOUCXOISIINE C
BEI[ECTBAMHU.
6. | Temas. 18+1(mpak | Ne 5. Pemenue KonTponbnas padorta Ne4d
TUKYM)+1( | SKCIIEpUMEHTATBHBIX PactBopenue. PactBopsl. CBolicTBa
PactBopenue.
pesepB) 3az1ad. pacTBOPOB 3JIEKTPOJIUTOB.
PactBOpBI.
CaoiicTBa Kontponbhas padora Ne5 Utorosas
pacTBOpOB
IIEKTPOJIUTOB.
Hroro 68 5 5
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TemaTn4veckoe IJIAHUPOBAHHE. Xumusa — 9 kiacc.

Ne | HaumeHoBaHuE TEMBI Bcero U3 Hux
Ne 4acoB
_— [IpakTuyeckue paboThI KonTtpomnbHbie paboThI
1 Tema 1. 10 KonTponsnast padora Ne 1
Beenenne. O0mas o Teme «BBeneHue»
XapaKTepUCTUKa
XUMUYECKUX DJIEMEHTOB U
XUMHUYECKUX PEAKIIUH.
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMUYECKUX DJIEMEHTOB
JA.N.Menneneena
2 Tema 2. 14+2 [IpakTnueckas pabora KonTponbnas padora Ne 2
(mpaktuk | Nel OcymectBinenue
Mertanibt o TeMe «MeTabhy
yM LETIOYKHA XUMUYIECKUX
NpeBpalieHun
[IpakTrueckas pabota
No2 Pemenue
SKCIIEPUMEH-TaTbHBIX
3a]a4 Ha paclo3HaBaHUe
U TIOJTy4YeHHE
COEIMHEHUI METaJIOB
3 Tewma 3. 25+3(mp | IlpakTudeckas pabora Kontposbnas padoTa Ne 3
akTuKyM | Ne3 Pemienue
Hewmerannsl o teme «Hemeramnbny
) SKCIIEPUMEHTAIBHBIX

3aaa4 110 TEME
«Hoz[rpyrma TraJJOrCHOB»

[IpakTrueckas pabota
Ne4 Pemnrenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME
«Toxarpynmna KHCIOpO1a»

[IpakTnyeckas pabora
Ne5 Tlonyuenue,
coOupanue u
pacrio3HaBaHHE T'a30B
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Tema 4. 10+4 Konrponsuas padora Ne 4
(pe3epB)

O000111eHNE 3HAHUH 110 Pemenne 'NA

XMMUH 32 KypC OCHOBHOM

mkoJsl. [TonaroroBka x

T'HUA.

Hroro 68 4
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