


IHosicHuTeALHAA 3aNINCKA

Pabouass mporpamma paspaboTaHa Ha OCHOBE TpeOOBaHWI K pPe3yJIbTaTaM OCBOCHUS
OCHOBHOW 00pa30BaTeNIbHONW MPOTPAaMMBl OCHOBHOTO OOIIEro 0O0pa3oBaHUS C YYETOM
MporpaMM, BKJIOUYEHHBIX B €€ CTPYKTYpPy, a TakKKe B COOTBETCTBUU CO CIEIYIOUUMHU
HOPMATHUBHBIMH MPABOBBIMU JJOKYMEHTAMMU:

1. denepanbHbil 3aKk0H Poccuiickoit denepanuu ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccutickoit denepanumny;

2. [Ipuka3z MunucrepctBa oopasoBanusi u Hayku P® ot 17 nexadbpst 2010 r. Ne1897
"OO yTtBepxkaeHUU (¢eaepalbHOTO TOCYJApCTBEHHOTO 00pa30oBaTeIbHOTO  CTaHaapTa
OCHOBHOT'O 00111eT0 00pa3oBaHus".

3. [Ipumepnoii OO0, OIJOBPEHA pemenuem (deaepanbHOro  yueOHO-
METOJUYECKOr0 00BeMHEHHS 0 001IeMy oOpa3zoBaHuto (mpoTokon oT 8 ampenst 2015 r. Ne
1/15), (B pempakumu npotokosia Ne 1/20 ot 04.02.2020)

eab nporpaMMbl: CUCTEMATU3AIMs 3HAHUN U YMEHUH 110 KypCy «XUMUSD)

3anaun:

. 3akpenuTh, CUCTEMATU3UPOBATh, PACIIMPUTh U YIIyOWTh 3HAHUS YydaluXcs,

NpUOOpPETEHHBIE HA YPOKaX XUMUMU;

. [Iponomxuth (popMUpOBaHME YMEHHH peniaTh TEOPETUUYECKUE U IMPAKTUUYECKUE
3a/1a4y;

. [Iponomxuth popMupoBaHre HABBIKOB pa0OTHI CO CIIPABOYHBIMHU MaTepUaTIaMU;

. [Iponomxutrh  QopMuUpOBaHHE MPAKTUYECKHMX YMEHUH U  HABBIKOB IO

71a60paTOPHOMN TEXHUKE;

. [IpomokuTh BOCIUTaHUE YOSKICHHOCTH B MO3UTHBHON POJIM XWMHH B KU3HU
COBPEMEHHOT0 00IIecTBa, HEOOXOAMMOCTH XMUMHUYECKH TPAMOTHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U OKpPYXaIoIlEel cpeie

Cpok peanu3anuu nporpammsl: 1 ron (34 yaca B rof, 1 yac B Hezeno)

MeToabl 00y4eHust:

. CIIOBECHBIM (JIEKIUS, OOBSICHEHHE aJTOPUTMOB pEIICHUS 3aJlaHuii, Oecena,

JIUCKYyCCHs);



. YaCTUYHO-TIOMCKOBBIM, MOUCKOBBIN, MPOOJIEMHBIN (00CYXIAEHUE MyTEeHl pelieHus
npoOJIeMHOM 3a7a4H);

. MPAKTUYECKUN (BBIOJIHEHUE JTA00PaTOPHBIX padoT).

®opMbl IPOBEACHUS 3aHATHI: YPOK-JIEKIIHS, YPOK-CEMUHAP, YPOK-TIPAKTUKYM.

DopMbI KOHTPOJIA:

. TEKYIIMHA KOHTPOJIb (OLEHKA AaKTUBHOCTU NPH OOCYKIEHUU MPOOJIEMHBIX
BOIIPOCOB, PE3YJIbTATOB BHIITOJIHEHHSI IOMAITHUX 3aaHH);

U TEeMaTUYECCKHUHU KOHTPOJIb (OII€HKa PE3YIbTATOB TEMATHYCCKOI'O TCCTI/IpOBaHI/IH);

Ilnanupyemblie pe3yJIbTaThl 0CBOEHHUSI IPOrPpaMMbl BHEYPOUYHOI 1eATEJIbHOCTH

Jluunocmmuule pe3ynrbmamsi 0c80eHUsi pabouel nPoepamMmbl.

1. dopMupoBaHue LEJIOCTHOTO MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH.

2. @dopMupoBaHWE TOTOBHOCTM M  CIOCOOHOCTM K  CaMOPa3BUTHUIO U
caM000pa30BaHUIO C ONIOPON HA MOTHUBAIIUIO K MIO3HAHMIO.

3. @opMHUpOBaHUE KOMMYHMKATHBHON KOMIIETEHTHOCTH, B TOM YHUCJE YMEHHUE
HaXOJUTh aJ€KBaTHbIE CIOCOObI MOBEJACHUS W B3aUMOJCKHCTBUS C MapTHEpPaAMH BO BpeMs
y4eOHOUM U BHEY4EOHOM 1eITeTbHOCTH.

4, @opMHUPOBAaHUE OCHOB 3KOJIOTMYECKOTO CO3HAHMUS, HA OCHOBAaHUU TMOHSITUU O
LEHHOCTH JKU3HU BO BCEX €€ MPOSIBICHUSIX.

o. dopMupoBaHUE TO3HABATEIHLHON M MH(GOPMAIMOHHON KYJIBTYPhI, B TOM YHCIIC
pa3BUTHE HAaBBIKOB pPabOThl C y4€OHBIMU IMOCOOUSAMHM, Pa3BUTUE TOTOBHOCTH K PEIICHHUIO

TBOPUYCCKUX 3aJa4.

Memanpeomemuvie pe3yromamol:

1. OBnajieHHEe HaBBIKAMH CaMOCTOATENIBHOTO MPUOOPETEHUsI HOBBIX 3HAHUU,
OpraHu3aIuy y4eOHOU IeSITeIbHOCTH.

2. YMeHue fgaBath OnpeniefieHue MOHSITUSAM, KIacCUu(PUIMPOBaTh, CTPYKTYPUPOBATH
MaTepuayi, TMPOBOJUTh OKCIEPUMEHTHI, apTryMEHTHUPOBATh COOCTBEHHYIO  IO3HUIIUIO,

bopMyIHPOBAThH BBIBOBI U 3aKJIFOUCHUSI.



3. dopMHUpOBaHUE U Pa3BUTUE KOMIIETEHTHOCTH B 00JacTU UCIIOJIb30BaHUS
WHCTPYMEHTOB U TEXHUYECKUX CPEJCTB MH(DOPMAIMOHHBIX TEXHOJIOTUH.

4, YMenue pabotath B rpymnne — 3Qp¢GeKTUBHO COTPYIHUYATh U B3aUMOJICHCTBOBATH
HAa OCHOBE KOOPJWHAIMHM PA3IMYHBIX TO3WUIMNA TIPH BBIPAOOTKE OOIIETO pEIIeHUsS B
COBMECTHOU JIESITEIbHOCTH.

IIpeomemuvie pezyromamol:

Y4yeHnK Hay4IUTCH:

. OTPEIEISTh:

. nojokeHne xmmudeckoro snemenra B I[ICXD, coctaB m cTpoeHne aroma
sanemMeHTa 1o noJsioxkeHutro ero B [ICXD, Tun BemecTBa Mo COCTaBy, CTENEHb OKUCIEHUS
AJIIEMEHTa, TUI XUMHYECKOW CBSI3M MO XMMHUYECKOW (QopMyie, BO3MOXKHOCTb MPOTEKAHUS
peakiuii HOHHOTO OOMEHa J0 KOHIIA, OKHUCIUTEIb, BOCCTAHOBUTEIb, MPUHAIC)KHOCTD
KOHKPETHBIX PEaKIU K pa3IMYHbIM THUIIAM 10 Pa3IUYHbIM IIPU3HAKAM;

. Ha3bIBaTh: MPOCTHIE BEIIECTBA, OWHAPHBIC COCIWHEHMS, KHUCJIOTHI, OCHOBaHMSI,

COJIM; H3YUYCHHBLIC OpPTraHUYCCKHUC BCIICCTBA II0 TpI/IBI/IaJIBHOI)'I u MG)KHYHapOHHOﬁ

HOMEHKJIATYpE;
. COCTaBJIAATh:
. AJIEKTPOHHBIE (POPMYIIBI aTOMOB, XUMUYECKHE (OPMYJIbI BEIIECTB MO CTEIICHH

OKHUCJICHHUSI DJIEMEHTOB, XUMHUYECKHE (OPMYJIbl OCHOBAHUM, KUCIOT, COJIEH, XUMUYECKUE
YPaBHEHMS pAa3HOTO THUIIA, ypaBHEHUs /I, HMOHHBIE ypaBHEHHUS, YPABHEHUS DPEaKLMM,
XapaKTEPU3YIOIINE XUMUYECKAE CBOMCTBA OKCUJ0OB, OCHOBAaHUM, KUCIIOT, COJIEH, METAJJIOB U
HEMETAJUIOB B MOJIEKYJSIPHOM M HMOHHOM BuUJE, ypaBHeHus OBP meTomoMm 31eKTpOHHOrO
OaymaHca, TEHETHMYECKHE pPAAbl MeTajla M HeMeTalla, CTPYKTypHble (HOpMyJbl s
OpraHWYECKUX BEUIECTB;

. OOBSICHATD:

. ¢bu3nyeCKuil CMBICI TOPSAIKOBOTO HOMEpa XHWMHUYECKOTO JJIEMEHTa, HOMEpa
IpyIIbl U MEPHOJA, 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB AJIEMEHTOB B IPEAENAX MaJbIX
IIEPUOAOB U INIABHBIX NOATPYII, CBOWCTBA BEIIECTB HA OCHOBAaHUYU BUJA XUMUYECKOU CBS3U U
TUTMA KPUCTAUTMYECKON PpEHICTKU, MEXAHU3Mbl KOPPO3UH, MPUYUHBI MHOT000pasus

OpPTraHUYCCKUX BCIICCTB,



. XapaKTEPU30BaTh:

. XAMHAYECKHE DJIEMEHTHI Ha OCHOBaHMHU X IojiokeHusa B IICXD u ocoOeHHOCTEH
CTPOCHHSI MX aTOMOB, (M3UYECKHE CBOMCTBA METAJIOB, HEMETAJIOB, KHUCJIOT, OCHOBAHUU,
OKCHJIOB, COJICH, KAUYE€CTBCHHBIE PEAKLIHMM HA KHCJOTHI, LIECJIOYH, CBA3b MEXKJIY COCTaBOM,
CTPOCHHUEM, CBOMCTBAMM BEIIECTBA, CBOMCTBA BEIIECTBA HA OCHOBAHWM BHJIA XUMHYECKOH
CBSI3U M THUIA KPUCTAJUTMYECKON PEIIETKH, CBOMCTBA U 00JIACTH MPUMEHEHUS METAJITUYECKUX

CIIIIaBOB, MCTAJIJIOB, HEMCTAJIJIOB U UX COGI[PIHGHI/Iﬁ.

. MIPOBOJAUTH PACUETHI:

. 10 XUMHUYECKOU (pOopMyJie COETMHEHHMS], 10 XUMUYECKOMY YPaBHEHUIO,

. BBIIIOJIHATh XUMUYECKUN DKCIIEPUMEHT:

. [0 TIOJYyYECHUIO BEIIECTB M OIMCAHUIO MX CBOWCTB, II0 pAaCIO3HABAHUIO

BOKHEUIITUX HEOPTAHUUECKUX COCAMHEHUH, 0 HAOIIOACHUIO 32 PA3IMIHBIMHU SIBJICHUSIMH,

. oOpaniarbcsi ¢ XMMUYECKON TTOCYI0N B 000pyI0BaHHUEM;

. WCITOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMCHHS B IPAKTUUCCKOMN JEATECTLHOCTH
JUIsE 0€30MacHOTO OOpaIleHUs] ¢ BEIIECTBAMH M MaTepuajamMH, SKOJOTMYECKH TPaMOTHOTO
MIOBEJICHUS B OKPYIKAIOIICH cpefie, OIICHKHU BIHMSHIS XUMUYECKOTO 3arps3HEHUST OKPYKAIOIIeH

Cpellbl Ha OPTaHU3M YeJIOBEKa;

Conepxanne Kypca
PA3JIEJI 1 «BemecTBo» (4 1)

Crpoennie aroma. CTpOo€HHE 3IEKTPOHHBIX 000JI04€K aTOMOB NEPBBIX 20 3JIEMEHTOB
nepuoandeckon cucrembl M. MenneneeBa. CoBpeMEHHBIE NPEACTABIEHUS O CTPOCHHUU
atoma. JIBwkeHue onekTpoHa B arome. ATomHas opOutanb. [locrmemoBaTenbHOCTH
3aMOJIHEHUS JIEKTPOHHBIX 000JI0UeK B aTOMaX.

DJeKTpoHHbIE U rpaduueckue HopMysibl aTOMOB SJIEMEHTOB.

Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU 10 TEME.

[leppoguyecknii 3aKOH W IEPUOAMYECKAss CHCTEMA XUMHUYECKUX dnemMeHToB JIU.
Menpneneesa. I'pynnbl U nepuoapl MEPUOAUYECKOW cUCTEMBI. DU3NYECKUM  CMBICI
MOPSIAKOBOITO HOMEpPA XUMHUYECKOTO DJJIEMEHTA. 3aKOHOMEPHOCTM W3MEHEHHSI CBOMCTB

QJICMCHTOB U HUX COGI[I/IHGHI/Iﬁ B CBA3U C ITOJIOKCHUECM B HCpHOI[PI‘-IGCKOﬁ CHUCTCMC XUMHNYCCKUX



AJEMEHTOB. XapaKTEPUCTUKA XHMHUYECKUX CBOMCTB »JJEMEHTOB TJIABHBIX MOJACPYNIl H
MEPUOANYHOCTh HX HW3MEHEHHS B CBETE€ DIJIEKTPOHHOTO CTPOEHUSA aToMma. Oo6mmas
XapaKTEPUCTUKA DJIEMEHTA Ha OCHOBE €ro IOJIOXKEHUs B mepuoaudeckoi cucreme [ .
Menpeneena.

PaGoTa ¢ TpeHUPOBOYHBIMH TECTAMH T10 TEME.

CtpoeHue BelecTB. XUMHYECKasl CBSI3b: KOBaJCHTHas (MOJIIpHAsi W HEMOJIIpHAs),
VWOHHAs, METAJUIMYECKasi. XHMHUYECKasl CBsI3b aTOMOB. KOBaJieHTHAsi CBSI3b U MEXAHU3M €€
oOpazoBanus. [lonsipHas u HemoJisipHas KOBaJieHTHasl CBsi3b. CBOMCTBA KOBAJEHTHOW CBSI3U.
DNEeKTpOHHbIE W CTPYKTypHbIe (opMyssl BemiecTB. MoHHas CBs3b U MeXaHM3M €€
obOpazoBanus. CBolicTBa HOHOB. MeTayuiMuecKkas CBs3b.

[Ipaktuueckoe 3ansTre. CocTaBleHHE PICKTPOHHBIX U CTPYKTYPHBIX (POPMYIT BEIIECTB.

BajieHTHOCTh XUMHYECKUX 3JIeMEHTOB. CTENEHb OKUCIICHUS] XUMHUYECKUX 3JIEMEHTOB.
BanentHeie 35ekTpoHbl. BaneHTHOCTh. BaneHTHble BO3MOXKHOCTH aTtoMoOB. CTEIeHb
OKHCJICHUS.

[IpakTuueckoe 3ansitue. CocTaBiaeHUE PIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJI BEIIECTB.
IIpocTeie u cnoxHble BeniecTBa. OCHOBHBIE KJIAcChl HEOPraHMYECKUX BEIIECTB.
HoMmenknatypa Heopranmueckux coeauHeHuid. Kiaccudukanus BemecTB: MPOCThIE U
CIIOKHBIE, METaulbl M HeMmeTaibl. Kiaccudukanus HEOPraHWYeCKUX BEHIECTB, WX
reHeTuyeckas cBsa3b. HomeHknatypa, kiaccuukaius OKCUI0B, KUCIOT, COJIEH U OCHOBAHMM.
Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU 10 TEME.

PA3JIEJI 2 «XumMudeckas peakuus» (7 4)

XUMHUYECKasi peakuus. YCIOBHUS U IPU3HAKA NPOTEKAHUS XUMHUYECKUX PEaKLHM.
Xumuueckue ypaBHeHUs1. COXpaHEHHE MACChl BEIIECTB TP XUMUYECKUX PEAKIIUAX.

Ouznueckre W XUMHUeckue sBieHHs. CpaBHEHHE TPU3HAKOB (U3HUECKUX U
XUMUAYECKUX sBJI€HUN. Hamncanue ypaBHEHHME XHMHUYECKHX PEaKIUi, pacCTaHOBKA
ko2 pureHToB. 3aKOH COXpaHEHHUS MaCChl BEIIECTB.

Pabota ¢ TpeHUPOBOYHBIMHU TECTAMHU 10 TEME.

Knaccudukanys XuMUUECKUX PEaKIUi MO Pa3IMYHbIM MPU3HAKAM: YUCIY U COCTAaBY
UCXOJHBIX U TMIOJYYEHHBIX BEIIECTB, HW3MEHEHHUIO CTEIEHEH OKUCICHHS XUMUYECKHUX

9JICMCHTOB, ITOIJIOIICHUIO U BBIACICHUIO S9HCPIrUH.



Paznuunbie knaccuukaum XMuMUYECKUX PEeaKIuid, TPUMEPHI.

PaboTta ¢ TpeHUPOBOYHBIMH TECTAMH.

DJIEKTPOJIUTBl U HEIJIEKTPOIUTh. KaTHOHBI W aHHMOHBL. DJIEKTPOJIUTHYECKAS
JUCCOLMALINS KHUCIIOT, WIeJoueld U coied (CpeaHux). ODIJEKTPOJUTHl U HEIJIEKTPOIUTHI.
DNeKTpoauTHYEeCcKasi AHMCCOoLMalus B pacTBOpax M paciuiaBax. Poiib BOAbI B Ipolecce
ANEKTPOJUTHYECKON aucconmanuu. Crenenb auccormanuu. KoHcTraHTa aucconuanuiu.
XUMHUYECKHE CBOMCTBA KHUCJIOT, COJIEM M OCHOBAaHUM B CBETE TEOPUU SJIECKTPOJIUTHUYECKON
JIMCCOLIUALINH.

Pabota ¢ TpeHUPOBOUYHBIMU TECTAMHU.

Peakiuu wuoHHOrO OOMEHa U ycinoBusi uX ocyumiectBieHus. CocraBieHue
MOJIEKYJISIDHBIX M HOHHBIX YpPaBHEHHI. YIpaXKHEHHE HA HANUCAHUE YPABHEHUW pPEAKLIHM
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIUTENbh U BOCCTAHOBUTEIb.
[Iponieccbr  okucnenus W BoccraHoBiieHHs. CocrtaBinenue ypaBHeHuit OBP: wmerton
ANIEKTPOHHOTO OajaHca U METOJ OJIypeakiuii (MOHHO-3JIEKTPOHHBIA METOT).

[Ipaktnueckoe 3anstue. CocrtaBieHue ypaBHeHUM OBP MeTOOM 3JIEKTPOHHOIO
OajlaHca U METOJIOM TMOJypeakuii. YTIpakHEHHUE Ha COCTABJICHNUE YPABHECHUN OKHUCIUTEIIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN.

PA3IEJI 3 «JieMeHTapHbIE OCHOBBI HEOPraHM4YecKoH XuMum.» (13 4)

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIOB U HEMETAJUIOB. XUMHUUYECKHE
CBOMCTBa TMPOCTBHIX BEHIECTB-METAUIOB IIEJIOYHBIX U IIETOYHO3EMEIbHBIX METAIUIOB,
amroMuHUS, Jkene3a.  OOmias XapakTepUCTHKa METAJUIOB. PacrosiokeHue MeETalioB B
ITepuonnueckoit cucreme J[.MI. MenaeneeBa, M3MEHEHHWE HX CBOMCTB IO IEpUOJAM U
rpynmnaM. OJEKTPOXUMUYECKUN Pl HAOpsHKEHUS METaUIoB. XHMHUYECKHE CBOMCTBA
METAJJIOB. XapaKTEPUCTUKHU IIEJIOYHBIX M IIEJIOYHO3EMENIbHBIX METAJUIOB, AJFOMUHUS,
Keneza. XMMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETANIOB: BOJOPOJA, KHUCIOPOAA,
raJIoreHoB, Cephl, a30Ta, pocdopa, yriaeponaa, kpemuus. O0I1Ias XapaKTepUCTUKA HEMETAIIOB.
Pacnonoxxenne mertamnoB B Ilepuonmueckon cucreme /.M. MenneneeBa, U3MEHEHUE HX

CBOMCTB IIO nepuogamM M TIpyIIIraMm. XHMMHUYECKHE CBOMCTBA HEMETAJLJIOB. XapaKTepI/ICTI/IKI/I



BOJIOPOJIa, KHUCIOpOJa, TaJloT€HOB, cepbl, a30Ta, Qocdopa, yriepoaa, KpeMHUS U HX
COEIMHEHUH.

XUMHUYECKHE CBOWCTBA CIIOKHBIX BEIIECTB. XUMHWYECKHE CBOWCTBA OKCHIOB:
OCHOBHBIX, aM(OTEPHBIX, KHUCIOTHBIX. HoMmeHknaTypa, Kiaccuukanus, XUMHUYECKUE
CBOICTBA U CIIOCOOBI MOTYUYEHUST OKCUIOB.

Pabota ¢ TpeHUPOBOUYHBIMU TECTAMHU.

XuMHuUecKre CBOWCTBa OcHOBaHWW. HomeHkmnatypa, kmaccudukamusi, XUMUYECKUC
CBOMCTBA M CIIOCOOBI MTOJTYUYE€HHSI OCHOBAHUH.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XuMHuueckre CcBoicTBa KucCIoT. Homenknatypa, kiaccuukanus, XUMUYECKUE
CBOICTBA U CIIOCOOBI MOTYYEHUSI KUCIIOT.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMHU.

Xumudeckue CcBoicTBa coneir  (cpemnmx). Howmenknartypa, Kiaccudukarms,
XUMUYECKUE CBOMCTBA U CITIOCOOBI TTOJTYUEHHUSI COJICH.

Pabora ¢ TpeHUPOBOYHBIMU TECTAMHU.

B3auMoCBs3b pa3IMYHBIX KJIACCOB HEOPraHUYECKHX BEIIECTB.

I'eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCAMHEHHUIA.

[IpakTtuueckas pabota. BrinmonHeHue ynpaxHeHUH Ha IIENOYKY MTPEBPAIICHH.

PA3JIEJI 4 «MeToabl MNO3HAHUSI BelIeECTB M XMMHYECKHX SIBJICHMIl.
IKCNepUMEHTAIbHbIE OCHOBBI XUMUMW» (5 1)

[IpaBuna Ge3zomacHo#l pabOTHI B MIKOJIBHOW J1aboparopuu. JlaboparopHas mocyma u
o0opynoBanue. Paznenenne cMmeceil M ouucTka BemiecTB. [IpUroToBIEHHE pPacTBOPOB.
Onpenenenue xapakTepa Cpeibl pacTBOpa KHUCJIOT M IIEJIOYEH C MOMOIIbIO MHAUKATOPOB.
KauecTBeHHble peakliui Ha HOHBI B pacTBOpe (XJIOpHA-, cyibdaT-, KapOOHAT-UOHBI, HMOH
aMMOHHS).

[Tomyuenue razoo0pa3HbIX BemiecTB. KauecTBEHHbIE peakIMM Ha Tra3000pa3HbIe
BelllecTBa (KUCIOPO/I, BOJOPO/I, YIIAEKUCIHbINA a3, aMMHUaK).

[IpoBenenue pacueToB Ha OCHOBE (OpMYJI U ypaBHEHHH peakuuii. Pemenue 3anay.

Brruncnenust MaccoBOM JOJIM XUMHYECKOTO 3JIEMEHTA B BELIECTBE.

Borunciiennst MaccoBoii 10JIM PaCTBOPEHHOI'O BEILIECTBA B PACTBOPE.



Brluncnenue koJinuecTBa BEIIECTBA, MACChl MM OOBEMa BEIIECTBA MO KOJIUYECTBY
BEIIIECTBA, MACCe WM 00bEMY OJIHOTO U3 PEareHTOB WJIM MPOYKTOB PEaKIIUH.

PA3JAEJI 5 «Xumust v s;ku3Hb» (1 4)

ITpoGiiembr  0€30maCHOTO HCIOJIB30BAHUS BEIISCTB M XHMHYCCKHX pEaKIuid B

MOBCEIHEBHOM KU3HU. XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEN CPEIBI U €T0 MOCIECACTBUS.

JlabopaTopHbie padoThI

No Ha3Banue npakTuyeckoi paboThI O6opynoBaHue
1 Peakunu nonHoro ooMeHa [TpoOupkH, peareHTHI.
2 XUMHUYECKUE CBOMCTBA OKCUAOB U THAPOKCUIOB [TpoOupkwu, peareHTHhl.
3 XUMHUYECKUE CBOMCTBA KUCJIOT U COJICH NunukaropHas Oymara,
MPOOUPKH, PEareHTHI.

TemaTu4yeckoe IJIaHNpPOBaHUE,
B TOM 4HcJe ¢ Y4eTOM padoueil NporpaMMsbl BOCHHTAHUS
Bunst 1 popMbl eI TETHHOCTH, KOTOPBIE HCHOIB3YIOT B pa0OTE Ha ypOKaxX XUMHH B § KJlacce.

Buabl 1esiTe IbHOCTH 1JIs1 OBBILICHUS HHTEPECa K YPOKY:

- OTBETCTBEHHAs U YECTHAs MOJATOTOBKA K YPOKY;

- BuesanHoe pemenne (UCX0ast U3 CUTYAIMH YPOKa: CIop, JUCKYCCHUS U T.1.);
- Harnsnaoe Bocmipusite (1oKa3 SKCIEPHUMEHTOB, BUEO);

- Ucnonp30BaHMe JIMYHOTO OMBITA;

- nTepecHble (pakThl, JOMOTHUTEIbHBIE MAaTEPUAIIBI;

- Y4er uHTepeca y4eHUKOB;

- Ypok-urpa, ypok-Bukropusa, KBH, aucmyTsl,

- Herpanuuumonnsie popMbl ogauu MaTepuaa;

- Co3aHue cuTyaluu ycrexa;

- HeTpaguumoHHbIe MOIXO0bI K PEIICHUIO 3aJaHUl;

- Y4er nerckoi CyOKyIbTYpHI;

- O0paieHue K JMYHOMY OIBITY YUYEHHUKOB;

- BHumanue Kk 0cOOEHHBIM YUEHUKAM;

IIpueMbl ¢ BOCIUTBIBAIOIIUM CO/lCPKAHHEM:

- IpuéMBI, TOOYKIAIOLIHE AYMaTh O LIEHHOCTSAX U )KU3HEHHBIX MIPOobIeMax;
- IpebsIBIICHIE BOCIIUTHIBAIONIECH HH(POPMAIIUK Ha YPOKE;

- IPUMEHEHHE 37J0POBbECOEPETAIOIINX TEXHOIOTUH;

- BOCIIUTaHHE YYBCTBa TOBapHIlecTBa (padoTa B rpymnmax);

- BOCIIUTaHME B3aUMOIIOMOILIY, B3aMMOBBIPYYKH, JCTETHKH, HPAaBCTBEHHOCTHM Ha BCEX OJTallax ypoKa B
HavaJIbHBIX KJaccax;

- 00CYI€HUE pa3IMUHBIX CUTYAIUH, C MOCIEAYIOUIMM €AUHBIM BBIBOJIOM;
- YPOKH C COJIep>KaHUEM Pa3IMYHBIX OBITOBBIX TEM;

- YBaXXCHHE JPYT K IPYTYy.
AKTHBHBIE GOpMBbI pa0OTHI:



- TBOPYECKHUE 3a/1aHHUS;
- IpOOJIEMHbIE CUTYALUH;
- HECTAHIaPTHBIE YPOKHU;

- METO/1a KKEHCOBY;

- COCTaBJICHHE CMHKBCHHA,
- IPaKTUYECKUE 3aJJaHNUs;
- «MO3TOBOM LITYPMY;

- npumenenue UKT;

- BUKTOPHHBI;

- HACTOJIbHBIE UTPBI.



Ne HanmeHoBaHMe pa3ie/ioB U TeM Koumuec XapakTepucTHKA 1eATeJIbHOCTH
TBO yYaLUXCs
4acoB
Pa3znen 1 «BemecTBo»

1 Crpoenue atoma. CTpoeHHE 3JIEKTPOHHBIX 1 Knaccudpunuponats W3Y4YEHHBIE
0005104€K aTOMOB TIepBbIX 20 2JIEMEHTOB XUMUYECKHE 3JIEMEHTHI u ux
nepuoanyeckoit cuctemsl [IN. Menneneena. COETUHEHUS. CpaBHHBaTh  CBOWMCTBa

_ BEILECTB, NPUHAMIEKANMX K Pa3HbIM

2 1leprozIeCiit 3aKOH H NEPHOIHIECKAS 1 KJIACCaM, XUMUYECKHE 3JIEMEHTHI PA3HBIX
CUCTEMa XMMHUYECKHX AJIeMeHTOB. CTpoeHue rpyri. DPOPMYTHPOBATE TTEPHOINICCKH
BEMECTB. XHMHYECKAS CBA3b. 3akoH J[. M. MenzneneeBa U pacKpbIBaTh

3 BaneHTHOCTh XUMHUYECKUX JIEMEHTOB. 1 €ro CMBICIL. XapaKTepH30BaTh CTPYKTYPY
CreneHb OKUCIIEHHUS] XUMUYECKUX 3JIEMEHTOB. nepuomiecko  Tabmuupl.  Pasmirdats

nepuoabl, A- u b-rpynmel. OOBSACHATH

4 YucTsle BeEecTBa U CMECH. ATOMBI U 1 ¢buznueckuit CMBICH MIOPSAKOBOTO
MOJIEKYJIbl. XUMUYECKUN 31eMeHT. IIpocTeie u HOMepa XUMHYECKOT0 AIIEMEHTA,
Cl10XkHbIe BenlecTBa. OCHOBHBIE KIACChI HOMEPOB T'PYIIBI U NEPUOJA, K KOTOPBIM
HEOpraHMYeCcKHx BemecTs. Homenkmarypa 9JIEMEHT NPUHAIEKUT B IEPUOANUECKOMN
HEOPraHUYECKUX COCIUHEHUN. cucTreMme . n. Menneneena;

3aKOHOMEPHOCTH HU3MEHEHUSI CBOMWCTB
3JIEMEHTOB B Ipeieiax MajblX MEpUOJIOB
u A-rpynmn. CocTaBiSTh CXEMbI CTPOSHUS
aTOMOB MEPBBIX 20 3JIEMEHTOB
NEPUOJINYECKOM CHCTEMBbl  3JIEMEHTOB.
XapakTepru3oBaTh XMMUYECKUE 3JIEMEHTBI
Ha  OCHOBE HUX  IOJOXKEHUS B
MIEPUOANYECKON CHUCTEME 5
OCOOEHHOCTEH CTPOCHHUSI HMX AaTOMOB.
CoctaBnsate (HOpMynbl OKCHIIOB, KHCIOT,
OCHOBaHMM, coned. XapakTepu3oBaTh
COCTaB u CBOMCTBA BEILIECTB,
OTHOCAIIUXCS K OCHOBHBIM  KJlaccaM
HEOPTraHUYECKUX COEIMHEHUH.
3anuchiBaTh  IPOCTEHIINE  ypaBHEHUS
XUMUYECKUX PEAKIUN
Paznen 2 «XumMnueckas peakuusi»

5 XuMuyeckas peakuysi. Y CIIOBUS U IIPU3HAKU 1 Knaccudumnuposats XUMHUYECKHE
MPOTEKAHUSI XUMUYECKUX PEAKIUH. peakuuu. [IpuBoAUTH MpUMEpHI peakLuil
Xumunueckue ypaBHeHUs. COXpaHEHNE MacChl Ka)KI0ro THUIIA. Pacrnio3znaBath
BELIECTB IPU XUMUYECKUX PEAKIUAX. OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE

_ peakuuu.  OmnpenensiTb  OKUCIUTENb,

6 Knaccudukanus XUMHYECKUX peakluii 1o 2 BOCCTAHOBHTENb, TPOTIECC OKHCIICHHS,

pa3IM4YHBIM [IPU3HAKAM: YHCIY U COCTaBY




HCXOOHBIX U ITOJTYYCHHBIX BCIICCTB,
W3MCHEHHIO CTEIICHEH OKHMCICHUS XUMHUIECKIX
9JICMCHTOB, ITOTIJIOIICHUIO U BBIJCIICHHUIO
OHCPIuu.

7 DNEKTPOJIUTHI U HEAJIEKTPOIUTHL. KaTHOHbI 1
AHUOHBI. DJIEKTPOJIMTHYECKAs JUCCOLIMALIMS
KHCTIOT, IIeNoueit u conei (CpeaHux).

8 Peakuuu nonHoro oOMeHa M YCIOBUS UX
OCYILIECTBIICHUS

9 VYrpaxHeHue Ha HAMCAaHUE YPaBHEHUI

pCaKLII/II\/'I HOHHOT0 oOMeHa. OKHCIMTEIbHO-
BOCCTAaHOBUTCIIBHBIC PCAKIIUH. OxucnuTens u
BOCCTAHOBHUTCIIb.

BOCCTAaHOBJICHHS. Habmonate u
ONMCHIBATh XUMUYECKUE PpEaKUUH C
MIOMOIIbIO0 €CTECTBEHHOTO S3bIKa U SI3bIKA
XUMHH. Hccnenosath yCIIOBUS,
BIMSIONIME HA CKOPOCTh XMMMUYECKOMN
peaxkiuu. OnuceiBathb yCIIOBHUS,
BIMSIONIME HA CKOPOCTh XMMMUYECKOM
peaxkuuu. [IpoBoauThH IpyHIoOBbIE
HaOJMIOIEHUST BO BpeMsl IPOBEICHHUS
JIEMOHCTPALIMOHHBIX OTIBITOB.
VY4acTBOBAaTH B COBMECTHOM OOCYXIEHUHU
pe3yJIbTaTOB OTIBITOB. CocraBnsTh
TEPMOXVUMHUYECKHE YPAaBHEHUS PEaKLUU.
Borancnare teroBoi 3¢ddexr peaxiuu
no €€ TEePMOXMMHUYECKOMY YpaBHEHMIO.
XapakTepus3oBaTh  YCJIOBHUA  TEUEHUS
peakuuii B pacTBOpax 3JIEKTPOJIUTOB 0
KOHIIA. Onpenensrs BO3MO>XHOCTb
MPOTEKaHUsl peaklInii HMOHHOrO OOMeEHa.
[IpoBouTH IpynIoBble HAOIIOAEHHUS BO
BpEMs IPOBEACHUS JEMOHCTPALMOHHBIX
U 1abopaTopHbIX ombITOB. OOCYXAaTh B
rpymnmax pe3yabTaThl OnbITOB. OOBACHATH
CYLIHOCTh peaklUuid HMOHHOTO OOMeHa.
PacnioznaBaTh peakuuy HOHHOTO OOMEHa.
CocraBiAts HMOHHBIE YPaBHEHHUS
peakuuil.  CocTaBiATh  COKpalI€HHbIE
HMOHHBIC YPaBHEHHUs PEaKIUi

Pasnen 3 «JeMeHTaApHBIC OCHOBBI HEOPraHUYECKOM XUMHUH.
IIpencrasiienust 00 OpraHnyecKnX BelecTBax»

10

JlaboparopHas paboTa «Peakiinu HOHHOTO
oOmeHay

11

XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB.
XUMHYECKUE CBOWCTBA MPOCTHIX BELIECTB-
METAJJIOB IMICJOYHBIX U IIEI0UYHO3EMEIbHBIX
METAaJJIOB, ATIOMUHUS, JKeJie3a.

12

XUMHYECKUE CBOMCTBA MPOCTHIX BELIECTB-
HEMETAIJIOB: BOJOPO/Ia, KUCIOPO/a,
raJloreHoB, cephl, a30Ta, hocdopa, yrieposa,
KpEMHHUS.

13

XMMHYECKHE CBOMCTBA CIIOKHBIX BEIIECTB.
XHUMHYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX,

HccnenoBath  CBOWCTBA  HM3y4aeMBbIX
BemecTB. HaGmomate ¢dusmyeckue u
XUMHUYECKHE TMPEBPALICHUS H3y4aeMBbIX
BEIIECTB. OnucelBaTh  XUMHYECKHE
peakuuu,  HaOmIOgaeMble B XOJE
JIEMOHCTPAIIMOHHOTO H  J1a0OpaTOPHOTO
JKcIiepuMeHTa. Jlenmath  BBIBOJBI W3
pPe3YJIbTATOB TPOBEACHHBIX XUMHUYCCKHX
ONBITOB. YYacTBOBAaTb B COBMECTHOM
OOCYXXJIEHUH  pe3ylbTaTOB  OMBITOB.
Knaccudumnuponatb n3ydacMble
BEIIECTBA IO COCTaBy M CBOWCTBaM.
CoctaBiarbe (HopMyiIbl OKCHIOB, KUCIOT,




aM(pOTEPHBIX, KUCITOTHBIX.

14 XUMHYECKUE CBOMCTBA OCHOBAHUM.

15 JlaGopatopHas paboTa « XMMHUYECKHE CBOMCTBA
OKCUJIOB U THUIPOKCHUIIOBY

16 XUMHYECKUE CBOMCTBA KUCIIOT.

17 XUMHYEeCKUe CBOWCTBA COJIeH (CPEIHUX).

18 B3anMocCBA3b pa3aM4HbIX KJIACCOB.

19 JlaboparopHas paboTa «XuMHUECKHE

CBOMCTBA COJIEU U KHUCIIOT)

OCHOBaHMH, coned. XapakTepu3oBaTh
COCTaB U CBOHCTBa BEIIIECTB,
OTHOCSIIIIUXCST K OCHOBHBIM  KJlaccam
HEOPraHMYeCKUX COEZIMHEHUII.
3anuchiBaTh  MPOCTEHIINE  ypaBHEHUS

XHUMHUYCCKUX peaKI_[I/Iﬁ

Pa3zgen 4 «MeToabl NO3HAHUS BEelIECTB H XMMUYECKHUX ABJICHUIA.

:‘)KCHepI/IMeHTaJIbHLIe OCHOBBbI XUMHUMN»

20

[TpaBwita 6e30macHO# pabOTHI B ITKOJIBHOMN
nabopartopuu. JlabopaTopHas rocyna u

obopynoBanue. Pa3nenenue cmeceii 1 OUnCTKA

BCIICCTB. HpI/IrOTOBHeHI/Ie pacTBOPOB.

Omnpenenenue xapakrepa cpebl pacTBopa

KHCJIOT Y MIEI0YEH C IIOMOILBIO HHIUKATOPOB.

KauecTBeHHBIE peaklii HA HOHBI B PaCTBOPE.

21

[Tomy4yenne ra3000pa3HBIX BEIIECTB.
KadecTBeHHBIE peakiuy Ha Ta3000pa3HbIC
BellecTBa (KUCIOPO/I, BOJIOPO, YIIACKUCIBIN
ra3, aMMHaK).

22

[TpoBeneHue pacueToB Ha OCHOBE GOPMYI U
YPAaBHEHUU PEaKLUN.

23

Brruncnenust MaccoBOM TOJIH XUMHAYECKOTO
3JIEMEHTA B BEIIECTBE.

24

BrIunciaeHus MaccoBOi 10N pPacTBOPCHHOTO
BC€IICCTBA B PaCTBOPC. Brruucnenue
KOJIMYCCTBA BCIICCTBA, MaCChl UJIU o0beMa
BCIICCTBA I10

KOJIMYECTBY BCUICCTBA, MACCE UJIN O6’bCMy
OHOT'O U3 PCArcHTOB

HJIU MTPOAYKTOB pCAKIINU.

Hcnonws3oBats BHYTpH- "
MEXIPEIMETHBIE CBsI3H. PaccuuThIBaTH
MOJIIPHYIO Maccy BEILIECTBA,
OTHOCHUTEJIbHYIO IUIOTHOCTb ~ Ta30B.
Boraucnare no xumudeckuM popmynam u
XUMHUYECKUM YPaBHEHUAM Maccy,
KOJINYECTBO BEIIECTBA, MOJISIPHBIH 00BEM
II0 H3BECTHOM  Macce, MOJSIPHOMY
00bEMY,  KOJIMYECTBY  OJHOIO W3
BCTYNMAOIINX WIM TOJy4YaroUuuxcs B
peaxiuy BelecTB. BeuucasaTs 00bEMHbBIE
OTHOILIEHUS Ta30B IIpU XHUMHYECKHUX
peakuusax.  Mcnosb3oBaTe  mpHUMeEpHI
pelleHns TUIIOBBIX 3aJa4, 3aJaYHUKU C
OPUBEIEHHBIMU B HHUX aQJITOpUTMaMHU
pelieHns 3a1a4




Pa3zpen 5 «XuMus 4 JKH3HL»

25 [Tpo6nembl 6€30MacHOT0 NCIIOIB30BAHUS 1 OOBsCHATD Hay4HbIC HPUHIUITBL
BEIIECTB M XUMHYECKIX PEaKInii B IPOM3BOJICTBA HA NPUMEPE MPOU3BOICTBA
ITOBCETHEBHOM KU3HH. XHUMHYECKOE CEepHOU KHUCJIOTBIL. [Iepeuncsars
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl U ero INPUHIMIBl XUMHUYECKOTO MPOU3BOJICTBA,
HOCTE/ICTBHSL. UCTIOJIb3YEMbIe NPHU TOJIyYEHUH YyTyHa.

_ _ _ CocTaBisATh  ypaBHEHHMsS]  XUMHUYECKUX
26 TemaTuueckuil UTOrOBBIA KOHTPOJIb 3HAHUN 2 pEAKITHiA, POTEKAOIMX TIPH TOTYYCHAH
27 CoBMeCTHBIN aHATTU3 PE3YIHTATOB 1 dyryHa u cram. CoOmozarh mpasuia
6e3omacHOil  pabOTBHI CcO CpeacTBaMu
ObITOBOM XUMUH. OOBACHATH NPUYHUHBI
XAMHAYECKOTO  3arpsi3HEHUs]  BO3IyXa,
BOJOEMOB W mouB  Pemars u
aHAJIM3UPOBATh TPEHUPOBOYHbBIE

BapUAHThI

Hroro: 34




