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MNOSICHUTEJIBHASL 3AITUCKA

IIpenosaBanue xumuu B 8-9-om Kilacce BeJETCs 10 IOCY/IApCTBEHHOM Iporpamme ydyeOHOro KOMILIEKca I0J peJakuuei npod.
H.E.Ky3HenoBoii. JlanHasi nporpaMmma coep>XUT 00si3aTesIbHOE JIJIsi YCBOSHHSI B OCHOBHOM IIKOJIE COJIEpKAHNE 00yUEHUS] XUMUMU.
MN3yyeHne XMMHHU HAIpaBJIEHO HAa peajiM3allvio CIEYIOIINX OCHOBHBIX Ye/1el:
- ¢opmMupoOBaHHe IIEJIOCTHOTO MPEJICTABICHUS O MHUPE, OCHOBAHHOIO Ha NMPUOOPETEHHBIX 3HAHUAX, YMEHHMSX, HaBblKaX M crocobax
JIeSITE/IbBHOCTH;
- NpHoOpeTeHHe ONbITa pa3HOOOPa3HOM JIeITEIBHOCTH (MHIMBU/1YaJIbHON U KOJUIEKTUBHOM), ONIbITA TTO3HAHUS U CAMOITO3HAHMS;
- MOArOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpA MHAMBU/yalIbHOI 00pa3oBaTeIbHONU UK NPOPECCUOHAIBHOMN TPACKTOPUH.
Kypc numMeer XMMHUKO-IKOJIOrMYECKYIO HAIlPaBIEHHOCTb, €r0 COJAEpIKaHuE, MOCIEI0BATEIBHOCTE U METOBI PACKPBHITUS YUUTBIBAIOT
BO3pAcCTHbIE U TUIIOJIOTMYECKHME OCOOEHHOCTU ydalluxcs ¢ Leblo obdecrnedyeHust JOCTYITHOCTH yuyeOHOro mMarepuala Ha Kak/IoM dTare

* 06y‘-ICHM$l. B COACPIKAHHUE y‘lCGHOFO npeamMeTra BKIIHOYCH Pl CBEJICHUM 3aHUMATEJIBLHOIO, UCTOPUYECCKOI'O, TPUKIIAJHOIO XapakTepa,

COﬂCﬁCTBleUlMX MOTHBALUN YUYCHHUS, PA3BUTHIO ITO3HABATCIIBHBIX HHTCPECCOB U PCUHICHUIO JIPYI'HUX 3a/1a4 BOCIIUTAHUS JIMYHOCTH.
Peanusanus nporpamMmsl Mo3BOJISIET PEUIMTH CIEYIOUINE 3a0ayu:

- YCBOGHHUE yUYalllMMUCS BaXKHEHIIMX 3HAHUI 00 OCHOBHBIX MOHATUSAX M 3aKOHAX XUMHH, XUMHUYECKOI CUMBOJIMKE;

- OBJIQJICHUE YYAIIIUMHCS YMEHUSIMU HAOJII0/1aTh XUMUYECKHUE SIBJICHUS, IPOBOJAUTH XMUMHUYECKUI IKCIIEPUMEHT, IPOU3BOJUTH PACUEThl Ha

OCHOBE XUMUYECKHUX (DOPMYJI BELIECTB U yPABHEHUI XUMHUUECKUX PEeaKLIMid;

- pa3BUTHE TNO3HABATEIbHBIX MHTEPECOB M MHTEIUICKTYyaJbHBIX CHOCOOHOCTEH ydaluuxcss B IpoLecce IMPOBEACHHUS XUMHUYECKOro

JKCIEPUMEHTA, CAMOCTOATEIBLHOIO NPUOOPETEHUSI 3HAHUN B COOTBETCTBUM C BO3HUKAIOIIUMU )KM3HEHHBIMU MOTPEOHOCTAMH;

- BOCIIMTaHHWE OTHOLLIEHUS K XMMUHU KaK K OJIHOMY U3 (pyHIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIEYEI0BEUECKO

KYJBTYPBI;

- NPUMEHEHHE YYalllUMUCS TOJIYYCHHBIX 3HAHUI M yMeHuil /uis 0e301acHOIro UCIONIb30BaHUs BEIECTB U MAaTEpUAJIOB B ObITY, CEJILCKOM

XO3SIMCTBE M Ha IMMPOU3BO/ICTBE, PCHICHHUS TMPAKTUYCCKUX 3a/la4 B HOBCCL[HCBHOﬁ JKU3HHU, NPECAYHNPEKACHUS ﬂBJ]eHlflﬁ, HAaHOCSIIUX BpE

3/I0POBBIO YEJIOBEKA M OKpYKalollei cpejie (pa3sBUTHE IKOJIOTMUECKON KYJIBTYpPhl yUaluxcs).

Kypc xumun 8 kiacca (2 uaca B HeNENO, BCero 68 4yacoB) NpeanosaraeT M3ydyeHue JBYX pasjenoB. IlepBeiii mocssieH
TEOPETUUECKUM OOBSICHEHUSM XUMHYECKUX SIBJICHHM Ha OCHOBE AaTOMHO-MOJIEKYJSIPHOTO YYEHMsI W CO3JaeT MpouHyro Oa3y s
JlasibHeiero u3yyeHus: kypca XuMuu. Ocoboe BHUMaHUE yJ1eJ1€HO (OPMUPOBAHUIO CUCTEMbl OCHOBHBIX XMMMUYECKHX IOHATHH U A3BIKY
XUMHH; KU3HEHHO Ba)KHBIM BEIIECTBAM U SIBJICHUAM, XMMMUUECKHM PEaKLUIM, KOTOPbIE PACCMATPUBAIOTCS KaK Ha aTOMHO-MOJIEKYJISIPHOM,
TaK W Ha DJJEKTPOHHOM YpPOBHSAX. BTOpoil pa3gesn MNOCBAIEH M3YyYEHUIO HJIEKTPOHHOW TEOpPUM W Ha €€ OCHOBE pPacCMOTPEHUIO
MEPUOAMYECKOr0 3aKOHA U CHUCTEMbl XMMUYECKHX JJIEMEHTOB, CTPOCHMSI M CBOMCTB BEUIECTB, CYLIHOCTHM XMMHYECKMX peakuuu. Tema
«MeTo/pl XUMUN» MIEPEHECEHa Ha Havaslo roja, B temy «BBenaenue».

Kpr XUMHUM 9 KJlacca IMOCBSAIICH CUCTECMATUKEC XUMHUYCCKUX DJICMCHTOB HCOPTaHUYECCKHUX U OPraHUYCCKHUX BCUICCTB U CTPOUTCA HA
OCHOBE MpPOOJIEMHO-/1EATEILHOCTHOrO nojaxojaa. OH paccuutaH Ha 2 4 B Heaemo. Kypce npeacraBieH Tpems cUCTEMaMM 3HaHWit: 1)
BELIECTBO; 2) XMMHUYECKUE peaKinu; 3) XMMUYEcKasi TEXHOJIOTUS U NPUKIIA/IHAsI XUMUS.




.

B pesyabTare usyyenus xumuu B 8-9 knaccax Y4Y€HHK J0JIKEeH

3HATH/NIOHUMATH

- XUMUNECKYIO CUMBONUKY: 3HAKM XUMHUYECKHUX 2JIEMEHTOB, (GOPMY.JIbI XHMHUYECKUX BEIECTB U YPABHEHHUSI XUMHYECKUX peaKiuii;

- BAdICHeTMUe XUMUYEeCKUe NOHAMUA. BEIECTBO, XMMHUYCCKUI JICMCHT, aToOM, MOJIEKYJ/Ia, OTHOCHTE/IbHAs aTOMHAs W MOJIEKYJ/IspHas
MACChl, MOH, XHMHYECKas CBSA3b, DJIEKTPOOTPULIATELHOCTD, BaJIEHTHOCTD, CTENCHb OKMC/ICHHMS, MOJIb, MOJISIDHAsi Macca, MOJISIPHBIN 00beM,
BCLIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, OKHUCIHTEb M BOCCTAaHOBUTEJIb, OKHCJIEHHE U BOCCTAHOBJICHHE,
KJIaCCU(UKAIM HEOPraHMYECKUX BEIECTB, XMMHYCCKas peaxuus, KiaccuuKaims XuMHYECKUX PeaKIHii;

~ OCHOGHDbLE 3AKOHbL XUMUU. COXPAHEHUE MACCHI BELIECTB, MOCTOSHCTBA COCTABA, MEPHOAMYECKUI 3aKOH:

yMeTh

- HA3b16aMb. XUMUYECKHUE YJICMEHTBI, COC/IMHEHNS M3YUEHHBIX KIIACCOB;

- 00vscHAMb: HU3NYECKUH CMBICI TIOPSIKOBOIO HOMCpa XUMHYCCKOro SJIEMEHTA, HOMEpP IPyNNbl M MEPUO/AA, K KOTOPHIM SJIEMEHT
MPHHAIOKNUT B Tiepuoanyeckoii cucreme J[.M.MenzeneeBa; 3aKOHOMEPHOCTH HM3MEHEHHS CBONHCTB 3/IEMEHTOB B npeaesiax Majbix
TICPHOJIOB 1 IVIABHBIX MOAIPYIIIT; CYIIHOCTh PEaKMii HOHHOIO OOMeHa;

- Xdpakmepuzoeame. XUMHYECKHE 5JIEMEHTBI  (OT BOAOPOJA 0 KalbllMs) HA OCHOBE UX MOJIOKEHHS B NEPUONYECKON CHUCTEME
JL.U.MenneneeBa n 0coGeHHOCTEH CTPOCHHS MX a TOMOB: CBSI3b MEX]ly COCTaBOM, CTPOCHMEM M CBOMCTBAMM BELIECTB; XUMHUECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIIECTB:

- Onpedenamp: COCTAB BEUIECTB 110 UX GOPMyJIaM, NPUHALICKHOCTD BEIICCTB K OIPE/ICIICHHOMY KJIACCy COCIMHEHMM, TUITBl XMMHUUYECKUX
PCAKLMi, BAICHTHOCTh W CTENEHb OKUCIECHMS DJIEMEHTa B COCJMHEHMSIX, THII XUMUYECKOH CBSI3M B COCJAMHEHUSIX; BO3MOXKHOCTH
IIPOTEKAaHMUs peaKkluii HOHHOrO OOMeHa:

- cocmaensims: (GOPMYJibl HEOPraHUYECKUX COeNMHEHHI M3YYCHHBIX KJIaCCOB, CXEMbl CTPOEHHMS aTOMOB MepBBIX 20 HIEMEHTOB
NEPHO/IMYECKON CUCTEMBbI; YPABHEHHSI XUMUYECKUX PEaKIHii;

- 0bpawamecs ¢ XUMUUYECKOI Nocy 10ii 1 J1abopaToOpHBIM 000PY IOBAHUEM;

- pacnosnasams ONBITHBIM T1yTEM: KHCJIOPO/L, BOJOPOJI, PACTBOPHI KUCIIOT U LIEI0UEH: XJIOpH/JI-, Cybdar-, KapOOHAT-UOHBI;

= 6bIMUCAMD: MACCOBYIO JIOJIIO XUMHUYECKOTO 3JEMEHTa 10 (OpMYJIe COeAMHEHHS: MacCoBYIO JIOJIO BEUIECTBA B PACTBOPE; KOJMUYECTBO
BEIIECTBA, 00BEM WM MACCy 10 KOJIMUECTBY BELIECTBA, 00BEMY WJIM Macce peareHToB WM MPOLYKTOB peaxiuu;

HCI0JIb30BATh NPHOOPETEHHbIE 3HAHKS H YMEHHSl B NPAKTHYECKOH 1eSITeIbHOCTH H MOBCEIHEBHOM KHU3HH IS

- 6e3omacHOro obpalleHms ¢ BeIecTBamMm 1 Marepuaiamu;

= 9KOJIOTMYIECKH rPAMOTHOTO MOBE/IEHUS B OKpYKAIOLIEH cpejie;

- OUCHKH BIIMAHUA XUMHIECKOTO 3arps3HEHUs OKPYIKAIOLIEH Cpe/ibl HA OPraHM3M YesIOBeKa;

- KPUTHYECKO#H OLICHKHM MHPOPMALIHH O BEIIECTBAX, UCHOIB3YEMbIX B ObITY;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHIEHTPALUH;




JInTeparypa qust yunres:

JlanHasi mporpamma peanu3oBaHa B yueOHMKax «Xumus 8, 9» Kiacca noj penakumeil H.E.Ky3HenoBoii, BbImylieHHOM
M3narensckum nentpom «Benrana-I'pad».
«3ana4ynuk no xumuu: 8,9 knace» (aBropsi: Kysneuosa H.E., JIéBkun A.H.) BKtouaeT Kak TUMOBbIE pacyeTHble 3a/1a4M, TaK U
HECTaHAApTHbIE 33/la4M MOBBIIIEHHONW CIOXHOCTH; 33/laHUsl U YNpPaKHEHHs, pa3BHBAIOLIME y4eOHblE YMEHHs, TBOpUECKHE H
AQHAJIMTHYECKUE CITIOCOOHOCTH yYalluxcs.
B meroauueckom mnocobuu «Ypokm xumuu: 8,9 kmace» (arop: A.M.lllaranoB)  aambl KOHKPETHBIE . METO/IUUECKUE
pPEeKOMEH/Iallk| 110 MOJArOTOBKE U MPOBE/ICHUIO YPOKOB.
- B yue6Ho-meTomyeckoM nocobun «OByueHrHe XHMHM Ha OCHOBE MEXKTPEIMETHON MHTErpPaLiiny (aBropsr: H.E.Ky3Hnenosna,
M.A.lllatanoB) npuBeneHa METOJAMKA MEXIIPEJMETHOro oOyueHHs B 8-9 kiaccax 00111e00pa30BaTENbHBIX yUPEXAECHUH 110
(penepanbubiv nporpammam u yueGuukam asropos H.E. Kysnenosoii, U.M.Tutosoii, H.H. ["apsl u A.}O. XKeruna.
Turosa .M. Manbiii xumuueckuii TpeHaxep: TexHomOrus opranusannmu ajlanTalMOHHO-pa3BUBaAOLIMX Auanoros. Komriekr
AMJIAKTHYECKUX MaTepuanoB [uis 8-11 knaccos obuieobpasoparenbHOi 1mKoibl. — M.: Usnarensckuii nentp «Bentana-I” pad»,
2001.
[llaranos M. A., Kysuenosa H. E. O6yuenne xumun. Pewienne nnterpaTuBHbIX npo6iem: 8-9 kiaccsl: Metoanueckoe nocobue.
— M.: Benrana-I'pag, 2006.

JInTepaTtypa A8 ydauuxcs:

I. Vuebnuk «Xumus» nns 8,9 knacca nox penakuueit H.E.Ky3uelosoit, Beinymentsom M3aarensckum LEHTPOM
«BenTana-I'pady. ‘

2. Kysuenosa H.E., JIéskun A H. «3anaunnk no xumuu: 8,9 knacey». — M.: Benrana-I'pad, 2005.

3.T’apa H.H., 3yeBa M.B. B xumuueckoii na6oparopuu: 8,9 knacc. PaGouas terpanp. — M.: Benrana-I"pag, 2007.




TemaTu4ueckoe INIAHUPOBAHME 110 XUMHH

8 ki1acc

(2 4 B HEACIIO, BCETO — 72 U)

Tembl,
pacKpbIBaoONIMe
JAHHBIN pazies
MPOrpaMMbL
Kou4yecTBo 4acos,
OTBOIUMBIX HA

AAHHYI0 TEMY

OcHoBHOe CoaecpKaHue 1o TeMaM

XapakTepucTHKa OCHOBHBIX BU/10B
AesITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)

Bgenenue (3 )

1. [lpeamert u 3a1a4l XUMUH.

2. Metoapl XUMUH. XUMAYECKUHN A3BIK.

3. lIpakTuyeckas padora Ne 1. [Ipuémsl oOpatieHus ¢ 1a00paTOpHBIM
obopynoBanueMm. CTpoeHHE IIaMEHH.

JemoncTpanun. Tabnuupl U ciaiiibl, IOKa3bIBAIOIIUE HCTOPUUYECKUN ITYTh
Pa3BUTHS HAyKH, JOCTHKEHHUS XMMUHU U UX 3HaYeHHUE; JJabopaTopHOe
o0opynoBaHue

Hcrnonb30BaTh MEXIPEIMETHBIE CBSI3H.
Pasnuuate Tejia U BEIIECTBA.

3HaKOMHTHCS C Ta0OPATOPHBIM 000PYIOBAaHUEM.
Cobmo1aTh TeXHUKY 0€30MacHOCTH

Pa3nea 1. BemecTBa 1 xXuMuveckue siBJIeHUs € NO3MIMII AaTOMHO-MOJIEKYJ/ISIPHOTO y4eHus (44 4)

1. XumMnveckue
3JIEMEHThI U
BellleCTBA B CBeTe
aTOMHO-
MOJIEKYJISIPHOTO
yuenus (10 1)

1. [lonstue «BemecTBo» B pu3nke u XuMuu. GU3NUecKre U XMMUUECKHE
SIBJICHUSL.

2. ATOMBI, MOJIEKYJTbI, XUMUYECKUE dIeMEHTHI. DOPMBI CYIIECTBOBAHUS
JJIEMEHTOB B IIPUPOJIE.

3. CocraB BeniectB. [IpocThie U cOkKHBIE BEIIECTBA. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTB.

4. ATOMHO-MOJIEKYJIsIpHOE yueHue. OTHOCUTENIbHAsI aTOMHAsl Macca.

5. OTHOCUTENBHAS MOJIEKYJIIpHAas Macca. MaccoBas J10JIsl 2JIEMEHTA B
COCIMHEHUH.

6. [lepnoanueckas cucrtema xumudeckux snementoB [[.1. Mennaeneena.
7, 8. BaneHTHOCTb XUMHYECKHUX DJIEMEHTOB.

9. Konnuectso BemecTBa. Monb. MossipHas Macca.

10.Pacuérel mo xuMmudeckum GopmyIiam.

JdemoncTpanuun. 1. dusznueckue u xuMnyeckue siBieHus. 2. smepenue

VYcraHaBIMBaTh MEXIPEIMETHBIE CBSA3H.
Pa3znnuaTh NOHATHS «@TOM», «MOJIEKYIIA», «XUMUYECKHN
JJIEMEHT.

OmnuceiBaTh (hU3HYECKHE U XUMUYECKHE

SIBJIICHHUSL.

CpaBHUBaTh CBOICTBA BEILIECTB.

HaOsromaTh CBONMCTBA BEIECTB.

CpaBHMBaTh (U3NUECKHUE U XUMUUYECKHE SIBICHMUS.
CorocTaBisTh IPOCTHIE U CIIOKHBIE

BEILECTBA.

OnpenensTh BaIEHTHOCT aTOMOB B OMHAPHBIX
COCIMHECHUSAX.

YmMets nonw3oBatees [leprnogudeckoit cuctemon
xumuyeckux ieMeHToB [ M. MenzeneeBa npu




Tembl,
PacKpbIBaONIHE
JAHHBIN pazies
MPOrpaMMBbl.
KoauuyecTBo yacos,
OTBOIUMBIX HA

JAAHHYIO TeMy

OcHoBHOE coaecpkaHue 1o TeEMaM

XapakTepucTHKa OCHOBHBIX BU/10B
NeSiTeIbHOCTH YUYEHUKA
(Ha ypoBHe yueOHBIX JeiicTBH)

IJIOTHOCTH XUJKOCTe apeomeTpom. 3. [1naBnenue ceprl. 4. OnpeneneHue
ANEKTPONPOBOIHOCTH U TEIIONPOBOJIHOCTH BELIECTB. 5. I3yueHue cBolCTB
BELIECTB C UCIoJIb30BaHueM Kosuiekuuu «lllkana TBEpnoctu». 6. Monenu
aTOMOB M MOJIEKYJI; KpUCTAIUIMYECKHUX peEToK. 7. Kosulekuys MmeramioB u
HeMmeTallioB. 8. [lonydyeHue yriekucinoro ra3a pa3jindHbIMU CIIOCOOAMHU.

9. Onexrponus Boabl. 10. Puznyeckue sBICHUS: BO3TOHKA MOJa, KUIISTYEHUE
BOJIbI, HAKAJIMBaHUE KBaplia, HarpeBanue Hadramuaa. 11. OnbITH IO
muddysun. 12. Komnekuus npocThIX BElIeCTB, 00pa30BaHHBIX 3JIEMEHTaMU
1-3 nepuonos. 13. Koniekuus BemecTB KOJIMYECTBOM BellecTBa 1 MOJIb.

14. lunamudeckoe nocodue: KOJIM4eCTBEHHbIC OTHOIIEHUS B XUMHH.
JlabopaTopHble onbIThI. 1. PaccMoTpeHne BelecTB ¢ pa3iuuHbIMU
¢bu3nyeckuMu CBOMCTBaMHU (Me[Ib, JKele30, IMHK, cepa, BOJIa, XJIOpU HaTpus
u 1p.). 2. Ucnibrtanue TBEPAOCTH BEIIECTB € MTOMOIIBIO 00pa3IoB KOJIIEKIIUN
«kana TBEprocTu». 3. [IpuMepsl Ppusnueckux sBIEHUN: crubanue
CTEKJISITHHOU TpyOKH, KUIIsTY€HUE BOJIbI, I1aBieHue napaduna. 4. [Ipumepsl
XUMHUYECKUX SIBJICHUI: TOPEHUE IPEBECUHBI, B3aUMOIEHCTBUE MpaMopa ¢
COJITHOM KHCIIOTOM. 5. M3yuenue o0pas3ioB METaJIOB M HEMETAJIIOB (CEpHI,
xKeJesa, aTlOMUHUSA, TpaduTa, Meau U ap.). 6. F3yueHue cBONCTB BELIECTB:
HarpeBaHue BOJbI, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnble 3anaun. 1. BerunciieHne OTHOCUTEIBLHOM MOJIEKYIISIPHON MacChl
BEIIIECTB, MaCCOBOM JIOJIM AJIEMEHTOB 10 XUMUYECKUM (POpMyIIam.
Brruncnenune MoisipHO# Macchl BemecTBa. 2. OnpeeseHne Macchl BEIIECTBA
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA U ONpeeNIEHUE KOJINYECTBA BEIIECTBA
10 U3BECTHOU Macce.

Tema TBopueckoii padoTbl. muocTpupoBaHue NOJ0KEHU aTOMHO-
MOJIEKYJISIPHOTO YUEHUS

OIIpECICHUH BAJICHTHOCTH.

OnuceIiBaTh COCTaB MPOCTEHIINX COETUHEHUM 110 UX
XUMHYECKHM (popmyram.

CoctaBiath HopMysibl OMHAPHBIX COEAMHEHUH 110
M3BECTHOM BAJICHTHOCTH aTOMOB.

MonenpoBaTh CTPOCHHE MOJIEKYJI METaHa, AMMHUAKa,
BOZI0PO/IA, XJIOPOBOJIOPOJA.

[Tonp30BaTbesa nHGOpPMaLIE U3 IPYTUX HCTOYHUKOB
JUISL IOJTOTOBKU KPATKUX COOOIICHUH.

['0TOBUTH KOMITBIOTEPHBIE IPE3EHTALIMHU 110 TEME.
PaccunThIBaTh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO MACCy
1o (¢opMysaM BEIIECTB.

PaccunTheiBaTh MacCOBYIO JTOJIFO XUMHYECKOTO 3JIEMEHTA
B COCIMHCHUMU.

PaccunTheiBaTh MOJISIPHYIO MacCy BEIIECTBA.
YcranaBiauBaTh npocrteiiiye GopMyIbl BEIECTB 10
MaCCOBBIM J0JISIM JIEMEHTOB

2. XuMnueckue

1. CymHOCTh XUMHUYECKUX PEaKIUi U MPU3HAKU UX MpOTeKaHus. TerninoBoi

OnuceIBaTh HpOCT@fIH.IHﬂ XUMHYCCKUEC pCaKI C




Tembl,
PacKpbIBaONIHE
JAHHBIN pazies
MPOrpaMMBbl.
KoauuyecTBo yacos,
OTBOIUMBIX HA

JAAHHYIO TeMy

OcHoBHOE coaecpkaHue 1o TeEMaM

XapakTepucTHKa OCHOBHBIX BU/10B
NeSiTeIbHOCTH YUYEHUKA
(Ha ypoBHe yueOHBIX JeiicTBH)

peakuum. 3aKOHbI
CcOXpaHeHHs
Macchl U JHEPTUH
(79)

ekt peakuu.

2. 3aKOH COXpaHEHUS MACChl U SHEPTUU. Y paBHEHUSI XUMUYECKUX PEaKLU.
3. CocTaBieHHEe ypaBHEHUN XUMUYECKUX pEaKLUi.

4. Pemienue 3a7a4: pacy€Thl 10 XUMUYECKUM YPABHEHUSIM.

5. Tunel XUMUYECKUX pEAKLIU.

6. O0001meHye 3HaHuH 110 TeMaM 1, 2.

7. KontponbHas padota Ne 1.

JdemoncTpanumn. 1. [IpuMepsl XuMHUYECKHX peaKLUid pa3HbIX BUIOB:
pas3iokeHue MaJaxuTa, IMXpoMara aMMOHHMS, TIOJTy4YeHHUE Cylbhuaa xKenesa,
rOpeHre MarHus, B3auMOJICHCTBUE COISTHONW KUCTIOTHI ¢ KapOOHATOM HATPUS
u Ap. 2. OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAaHEHHSI MACChl BELLIECTBA!
TOpPEHHE CBEYHU HA BECAX C IOTJIOIEHNUEM IIPOAYKTOB TOPEHHUS, OKUCIICHHUE
METAJIJIOB B 3aKPBITHIX COCY/AaX CO B3BEIIMBAaHHEM, OOMEHHBIE peaKuu

B IpuOopax Juls WIUTIOCTpauK 3akoHa. 3. Habop Mojerneit aToMOB.
JlabopaTopHble onbIThI. 1. [Ipu3HaKy XUMHUYECKUX peaKIUil: HarpeBaHue
MEIHON IIPOBOJIOKH, B3aUMOAEHCTBUE PACTBOPOB €KOTO HATpa U XJIOpHIa
Me€/IH, B3aUMOJICHCTBUE PACTBOPOB YKCYCHOM KHCIIOTHI M THIpOKapOoHaTa
HaTpus. 2. TUNBI XUMUYECKUX peakluii: paznoxeHue rugpokcuaa meau (1),
B3aUMOJICHCTBHE kele3a ¢ pacTBopoM xjopuaa meau (I1), B3aumopeiictue
okcuna Meau (II) ¢ pacTBopom CONSIHON KHCIIOTHI.

Pacuérnble 3a1a4u. Beruncienne no XuMU4eCKUM YPABHEHUSM MAaCCHI,
KOJINYECTBA BEILECTB: a) BCTYMHBILUX B PEaKIHIo; 6) 00pa30BaBIIMXCS B
pe3yibTaTe peakuuu

MTOMOIIbI0 XUMHYECKUX YPaBHEHUH.
KnaccudunupoBars XUMAYECKUE PEAKIIHH.
AKTyaM3upoBaTh 3HAHUS O MPU3HAKAX XUMUICCKUX
peaKkIuu.

CocTaBysTh KJIacCU(UKAIMOHHBIC U CPABHUTEITHHBIC
TaOJIMIIBI U CXEMBI, OTIOPHBIEC KOHCIIEKTHI.
BBIYHCIATE IO XUMHUYECKUM YPAaBHEHUSM MAcCCy WIIH
KOJIMYECTBO BEILIECTBA 110 U3BECTHOM Macce WU
KOJIMYECTBY BEIIECTBA OJJHOTO U3 BCTYIAIOIINX WIIN
MOJTYYaAIOUIUXCS B PEAKI[UU BEIIECTB

3. Metoabl
Xumuu (2 4)

1. MeTtompbl, CBSI3aHHBIE C H3YUYCHHEM BEIIECTB: HAOIOACHHUE, ONTMCAHUE,
CpaBHEHUE, XUMUYECKUN IKCIIEPUMEHT.

2. XUMUYECKUH A3BIK (TEPMUHBI, HA3BaHUSs, 3HAKH, POPMYIIBI, YyDAaBHEHHS).
[TonsiTre 06 MHAMKATOpAX.

JlaGopaTopHblii onbIT. MI3MEeHEHNE OKpaCKM HHIMKATOPOB B PA3IUYHBIX

Hab6mronate qeMoHCTpUpyEeMBbIC U CAMOCTOSITEIBHO
MIPOBOJVMBIE OIIBITHI.

OnuchIBaTh CBOMCTBA U3yYaeMbIX BEIIECTB HA OCHOBE
HaOJI0ICHUH 32 UX MPEBPAIICHUSIMH.

Y4uThCS TPOBOAUTH XUMHUECKUN SKCTIEPUMEHT.




Tembl,
PacKpbIBaONIHE
JAHHBIN pazies
MPOrpaMMBbl.
KoauuyecTBo yacos,
OTBOIUMBIX HA

JAAHHYIO TeMy

OcHoBHOE coaecpkaHue 1o TeEMaM

XapakTepucTHKa OCHOBHBIX BU/10B
NeSiTeIbHOCTH YUYEHUKA
(Ha ypoBHe yueOHBIX JeiicTBH)

cpenax

Col6mronaTh TEXHUKY 0€30MMacHOCTH.
Hcnonb30BaTh METOT CPABHEHHUS IIPU XaAPAKTEPUCTUKE
CBOICTB BEIIIECTB

4. BemecTBa B
OKpY’Kamulei Hac
npupojae u
TexHuke (6 1)

1. Yuctele BeliecTBa U CMECH.

2. lIpakTuyeckasi padora Ne 2. OyucTka BeIIECTB.

3. PacTBOpBI.

4. IlpaxkTnuyeckas padora Ne 3. PacTBopruMOCTb BELIECTB.

5. CriocoOslI BbIpa)keHUs! KOHIIEHTpAIMU pacTBOpoB. Pelienue 3aau.

6. lIpakTuueckasi padora Ne 4. [IpurorosiaeHue pacTsopa 3aJJaHHON
KOHLEHTpAaLUU.

JemoncTpanuu. 1. Paznenenue cmecell pa3inuuHbIMA METOaMU. 2.
Komnexkuus «HedTs 1 HedrenpoaykTs». 3. PacTBopeHne BelecTs ¢
pa3IMYHBIMHU CBOKMCTBaMU. 4. Y CIIOBUS U3MEHEHUS PACTBOPUMOCTH TBEPABIX
1 Ta3000pa3HbIX BeulecTB. 5. TemnoBbie 3 PeKTh MpU pacCTBOPEHUU:
pacTBOPEHHUE CEPHON KUCIIOTHI, HUTPaTa aMMOHHMSI.

JlabopaTopHble onbIThI. 1. [IpuroroBnenne u pa3nokeHUe CMECH XkKele3a U
Cephl, pazJesieHue CMecH He(hTH U BOJIBI.

2. UccnenoBanue pU3NYeCKUX U XMMHUUECKUX CBOMCTB MPUPOJHBIX BELIECTB
(u3BecTHSKOB). 3. CpaBHEHHE MTPOO BOJIBI: BOJOMPOBOIHOM, U3 TOPOJCKOTO
OTKPBITOTO BOJAOEMA.

Pacuérnsble 3agaun. 1. Hcnonvsosanue epaghuxos pacmeopumocmu ons
pacuéma ko3ppuyuenmos pacmeopumocmu eujecms . 2. Beraucienue
KOHIIGHTPALIMU PACTBOPOB (MACCOBO J1OJIN, MOIAPHOU KOHYEHmMpayuu) 1o
Macce pacTBOPEHHOTO BEIlleCTBA M 00bEMY HIJIM Macce pacTBOPUTENS. 3.
Brruucnenue Maccsl, 00b€Ma, KOIMYECTBA PACTBOPEHHOTO BEILIECTBA U
pacTBOPUTENIS MO ONPEEIEHHON KOHIIEHTPAIK pacTBopa.

YcTaHaBnuBaTh MEXKIPEIMETHBIE CBS3H.

Y4uUThCS IPOBOJUTH XUMUYECKHI SKCIIEPUMEHT.
Haburonate npeBpalienyst u3y4aeMbIX BEILIECTB.
OnuceIBaTh CBOMCTBA BEILECTB U CMECEH

B X0JI€ IEMOHCTPAIIMOHHOTO 1 Ja00OPaTOPHOTO
9KCHEPUMEHTOB.

CpaBHUBATh YHUCTHIE BELIECTBA U CMECH.

YMeTh pa3iensaTh CMECH.

[IpoBOANTH OYMCTKY BEIIECTB OTCTAUBAHUEM,
(GuUIbTpOBaHNEM, BBIITAPUBAHUEM.

JlenaTp BBIBOJIBI U3 PE3YJIHTATOB MPOBEAEHHBIX
XUMHUYECKHX OIIBITOB.

CocraBnsTh Kj1acCU(PUKALNOHHBIE CXEMBI.
[TpuMeHATh CUMBOIUKO-TpaduUecKre CpeICTBA
HarJIsiTHOCTH.

BbruncnsaTe MaccoBYIO JOJI0 PACTBOPEHHOTO BEILIECTBA B
pacTBope.

[IpuroraBnuBath pacTBOPHI 3aJaHHOW KOHIIEHTPALMH.
[Tonb3oBarbest nHGOpMaLIMen U3 JPYTUX UCTOYHUKOB
U1 TOATOTOBKU KPaTKUX COOOIIEHUI.

['0TOBUTH KOMITBIOTEPHBIE MTPE3CHTALIMH 10 TEME

1 .
KypcrBom BblgeneHbl pacqyéTHble 334a4M, peLleHne KOTOPbIX paccMaTpmBaeTCca Npu YCI0BUM BblAENEHNA Ha U3YYEeHUEe XMMNKU AONOIHUTE/IbHOIO Yaca B Heaento.




Tembl,
PacKpbIBaONIHE
JAHHBIN pazies
MPOrpaMMBbl.
KoauuyecTBo yacos,
OTBOIUMBIX HA

JAAHHYIO TeMy

OcHoBHOE coaecpkaHue 1o TeEMaM

XapakTepucTHKa OCHOBHBIX BU/10B
NeSiTeIbHOCTH YUYEHUKA
(Ha ypoBHe yueOHBIX JeiicTBH)

Tembl TBOpUeckux pador. Bemecrsa B TexHuke. [lonydenue BemecTs ¢
3a/IaHHBIMU CBOMCTBaMHU — OCHOBHas nipoosiema xumuu. [lousarue o
BEILIECTBAX KaK O ChIPhE, MaTepUaax v MPOIyKIUH.
[IpuponooxpaHUTETbHOE 3HAUYEHUE OYHCTHBIX COOPYKEHHUHN U AKOJIOTHUECKU
YHUCTBIX TEXHOJIOTHH

5. IlonsaTue o
razax. Bosayx.
Kucaopona.
I'openne (84)

1. 3axowns ['eii-JIroccaka u ABoraapo.

2. Pemenue 3aau: pacy€Tbl HA OCHOBAHUU T'a30BBIX 3aKOHOB.
3.. Bo3nyx — cmech ra3os.
4. Kucnopoa — XUMHUYECKUH 3JIEMEHT U ITpocToe BelecTBo. [lonyuenue
KHCIIOpO/1a.
5. IIpakTnyeckas padora Ne 5. [lonydyeHne kucaopoia ¥ U3y4EHUE €T0
CBOMCTB.
6. XuMH4eckre CBOMCTBA M MPUMEHEHNE KUCIOPOaa.
7. O0006111eH1E 3HAHUI 1O TeMaM 4, 5.
8. KonTponbHas padota Ne 2.
demoncTpauuun. 1. [Tonyuenue kucnopona. 2. Cxxuranue B arMmochepe
KHCJIOPOAa Cephl, yIiisd, KpacHoro ¢ocdopa, jxenesa.
3. OnbIThI, TOATBEPKAAIOIINE COCTAaB BO3ayXa. 4. ONbITHI 1O
BOCIIJIAMEHEHUIO Y TOPEHUIO.
Pacuérnbie 3axa4n. 1. OnpeneneHrue OTHOCUTENBHON INIOTHOCTH Ta30B 10
3HAYEHUSM UX MOJIEKYJISIPHBIX Macc.
2. OmnpeneneHre OTHOCUTENBHBIX MOJIEKYIISIPHBIX Macc ra3000pa3HbIX
BEIIECTB M0 3HAYEHUIO UX OTHOCUTENFHON TIIOTHOCTH.
Tembl TBOpUeckux pador. Atmochepa — Bo3yIIHAs 000I04Ka 3EMITH.
TenaeHuu K U3MEHEHUIO cocTaBa Bo3nyxa B XXI B.
OCHOBHBIE HICTOUYHUKH 3arpsi3HEHHUS aTMOCc(ephl. TpaHCTIOpT — OJMH U3
OCHOBHBIX UCTOUHUKOB 3arpsi3HEHUsI aTMOC(EPBI.
Me:xyHapoIHOE COrJIallieHHe O 3aluTe aTMochepsl

Hcnonbs30BaTh MEXKIPEIMETHBIE CBSI3H.
Hcnonbs30BaTh mpuMepsl pelieHus TUIIOB 3a]1a4,
3a/IaYHUKU C MPUBEAEHHBIMU B HUX aJITOPUTMaMU
pEIICHUS 3a/1a4.

O0600maTe U cUCTEMAaTU3UPOBATh 3HAHUS 00 H3yYSHHBIX
BEIICCTBAX.

YuuThcs pemarh UCCIIe0BATEHCKUM ITYTEM
MOCTaBIEHHYIO MTPOOIEMY.

HaGmronaTe mpeBpalieHus n3y4aeMbIX BEIIECTB.
OnuceIBaTh CBOMCTBA BEILIECTB B XOAC
JIEMOHCTPAIIMOHHOTO U JJAOOPaTOPHOTO AKCIIEPUMEHTOB.
Yuuthcs pacKpbeIBaTh IPUUUHHO-CIIEICTBEHHYIO CBA3b
MEXy (PU3NUECKUMHU CBONCTBAMU U3y4aeMOTO
BEIIECTBA U CIIOCOOAMHU ero COOMpaHHs.

[IpuMeHsTh MOTyYeHHbIE 3HAHUS TPU TTPOBEICHUHN
XUMHUYECKOTO IKCIIEPUMEHTA.

YcranaBnuBaTh CBSI3b MEXKY CBOMCTBaMU BEIIECTBA U
€ro MPUMEHEHUEM.

OtbupaTh HEOOXOAUMYIO HH(OPMALIUIO U3 Pa3HBIX
HCTOYHUKOB.

['oTOBUTH KOMIIBIOTEPHBIEC IPE3CHTAIINH TI0 TEME




Tembl,
PacKpbIBaONIHE
JAHHBIN pazies
MPOrpaMMBbl.
KoauuyecTBo yacos,
OTBOIUMBIX HA

JAAHHYIO TeMy

OcHoBHOE coaecpkaHue 1o TeEMaM

XapakTepucTHKa OCHOBHBIX BU/10B
NeSiTeIbHOCTH YUYEHUKA
(Ha ypoBHe yueOHBIX JeiicTBH)

6. OcHoBHbBIE
KJIACCHI
HEOPraHUYecKHX
coequnenuii (11

1)

1. OKcuapl U UX COCTaB, HOMEHKIIATYpa, Kinaccudukanus. [lonstue 06
amM(OTepHOCTH.

2. OcHOBaHUSI — THUAPOKCUJIBI OCHBHBIX OKCHJIOB.

3. Kucnotsl: coctaB 1 HOMEHKIATypa.

4. Conu: cocTaB 1 HOMEHKJIATYpa.

5. X¥MH4YeCKHe CBOMCTBA OKCHUJIOB.

6. X¥MUYECKHE CBOMCTBA KUCIIOT.

7. [lomyueHnue 1 XUMUYECKUE CBOMCTBA OCHOBAaHUHN. AMQOTEpHbIE
TUAPOKCH/IBI.

8. XuMHueckue cBoicTBa colieil. ['eHeTnueckas CBA3b MEXAY KilacCaMU
HEOPraHUYECKUX COCAUHECHU.

9. O06001IeHNe 3HaHUH 10 TeEME 6.

10. IIpakTuyeckas padora Ne 6. lccinenoBanue cBOMCTB OKCHIOB, KUCIIOT,
OCHOBaHUIA.

11. KonrposnbHas padora Ne 3.

Jemouncrpanun. 1. OOpa3iisl coeTMHEHUN — MpeACTaBUTENEH KI1acCcoB
KHCJIOT, COJIeH, HEPACTBOPUMBIX OCHOBAaHUM, IIEJI0YEH, OKCHAOB. 2. OMbBITHI,
WJUTFOCTPUPYIOLIUE CYIIECTBOBAHUE T'€HETUUECKOU CBSI3U MEKIY
coenuneHusiMu ocdopa, yriaepoaa, HaTpus, Kaiabiws. 3. Bzaumoseiicteue
KaJIbLIUS ¥ HATpuUs ¢ BOJoM. 4. JlelicTBue MHAUKATOPOB. 5. OMbITHI,
WJUTFOCTPUPYIONINE XUMUIECKHE CBOMCTBA OTACIBHBIX KJIACCOB
HEOPTaHMYECKUX COSAMHEHUN. 6. OOpa3Ibl IPOCTHIX BEIIECTB U HX
COeTMHEHMH (OKCUAO0B U THUIPOKCHU]IOB), 00pa30BaHHBIX 3JIEMEHTAMH OJHOTO
nepuo/a.

JlaGopaTopHble onbIThl. 1. PaccMoTperme 00pa3iioB OKCHUIOB: yriepoa
(IV), Bogopona, docdopa, Meau, Kablus, xKele3a, KpeMHHUS. 2.
Ha6mronenne pacTBOpUMOCTH OKCHIOB QTFOMUHUS, HATPUS, KaJbIIUS U MEIU
B Bojie. 3. Omnpezenenne KuciIOTHOCTU-OCHOBHOCTHU CPE/Ibl PACTBOPOB €
MTOMOIIIbIO UHAUKATOpa. 4. B3anmoaeicTBrue OKCUA0B Kaibius U pochopa ¢

HccnenoBaTh cBOWCTBA N3y4aeMbIX BEIIECTB.
HaGmonats ¢pu3nueckre u XUMUYECKUE TPEBPAICHUs
M3y9aeMbIX BEIIECTB.

OnuceiBaTh XUMHUECKHUE PEAKIINH, HA0II01aeMbIe B X0J1€
JIEMOHCTPAILIMOHHOTO U TAOOPATOPHOTO IKCIIEPUMEHTOB.
JlenaTe BBIBOJBI U3 PE3YJIBTATOB MPOBEAEHHBIX
XUMHYECKHX OITBITOB.

Knaccudunuposars n3ydaeMble BelIeCTBA.

CocraBnsatb GOpMYIIbI OKCUIOB, KUCIOT, OCHOBaHUH,
COJIEH.

XapakTepru30oBaTh COCTaB U CBOMCTBA BEIIECTB OCHOBHBIX
KJIACCOB HEOPTAaHMUECKUX COCAMHEHHIA.

3anuchIBaTh YPaBHCHHS] XUMUICCKIX PEAKITHI.
OcCyIecTBIATh TEHETUUECKYIO CBSI3b MEXKAY KIacCaMH
HEOPraHWYECKUX COCTUHEHUN




Tembl,
PacKpbIBaONIHE
JAHHBIN pazies
MPOrpaMMBbl.
KoauuyecTBo yacos,
OTBOIUMBIX HA

JAAHHYIO TeMy

OcHoBHOE coaecpkaHue 1o TeEMaM

XapakTepucTHKa OCHOBHBIX BU/10B
NeSiTeIbHOCTH YUYEHUKA
(Ha ypoBHe yueOHBIX JeiicTBH)

BOJIOH, OIpe/ieJieHHe XapaKkTepa 00pa30BaBIIEroCs OKCUAA C TOMOIIbIO
uHauKaropa. 5. Bzaumopeiicteue oxcunoB meau (1) u uunka ¢ pactsopom
cepHoi KUCIOTHI. 6. [lomydeHue yriekucioro raza u B3auMOJICHCTBUE €ro ¢
M3BECTKOBOW BOJIOM. 7. B3anmoelicTBre METAIIIIOB (MarHusl, IIMHKA, JKele3a,
MeJI1) C pacTBOpaMu KHUCIIOT. 8. B3aumoaeiicTBue pacTBOPOB KUCIOT CO
mienoyamu. 9. BzanmopeiictBrue pacTBOPOB KUCIOT C HEPACTBOPUMBIMU
ocHoBanusiMu. 10. [Tony4yeHne HEpacTBOPUMBIX OCHOBAHUM U UCCIIEAOBAaHUE
WX CBOMCTB (Ha mpuMepe THAPOKCH 1A IIMHKa 1 ruapokcuaa meau (11))

Paznea I1. Xumnueckne 3jieMeHThI, BelIeCTBA U XUMHYECKHE PEaKIUN B CBeTe YJIEKTPOHHOI Teopun (22 1)

7. CTpoenmne

1. CocraB u BakHEHIIINE XapaKTCPUCTHUKU aTOMaA.

Hcnonb3oBarh MCXKIIPCAMCTHBIC CBA3HU.

aroma (3 1) 2. N3oronbsl. XUMHUYECKUN AJIEMEHT. MopennpoBaTk CTPOCHHE aTOMa.
3. CtpoeHue >1eKTPOHHBIX 000JI0YEK aTOMOB. OnpenensaTs NOHATHS «XUMUYECKUN JIEMEHT»,
Hemoncrpauuu. 1. Cxemsr onvimos Tomcona, Pezepghopoa, Munnuxena®. «MOPSIAKOBBIA HOMEP», «MACCOBOE YUCIIO», «U30TOIM»,
2. Cxembl onvimos, NOOMEEPHCOAOUWUX CEOUCMBA INEKMPOHA KAK Yacmuysbl | «OTHOCUTENbHAS aTOMHAsl Maccay, «3JIeKTPOHHAs
u Kak 60nbl. 3. MoJien aToMOB pa3IMYHBIX 3JIEMEHTOB 000J104Ka, «3JEKTPOHHBIN CION».
JlenaTe yMO3aKIIIOUEHUS O XapaKTepe U3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB C YBEIUYEHUEM
3apsi10B AaTOMHBIX S7IEP.
[Tonb3oBarbest nHGOpPMaLIMEn U3 JPYTUX UCTOYHUKOB
U1 IOATOTOBKU KPaTKUX COOOIIEHU.
['0TOBUTH KOMITBIOTEPHBIE TPE3CHTALIMH 10 TEME
8. 1. CBolicTBa XMMMUYECKUX 3JIEMEHTOB U UX NEPUOJUYECKHE U3MEHEHHUS. KnaccudunupoBaTh n3ydeHHbIE XUMUYECKUE 3JIEMEHTHI
IMepuonnuecknii | 2. [lepuoanueckuii 3akoH u [lepuoanyeckas cucreMa XMMHYECKUX U UX COEIMHEHUSI.

2
KypcrBom BblgeneHbl AeMOHCTpaLLMKM, KOTOpble He ABAAIOTCA 0653aTeNIbHbIMMU U npoBOAATCA TONIbKO NPU HaMYNKM COOTBETCTBYHOLLErO O60pyp,OBaHVIF|.




Tembl,

PacKpbIBaONIHE
JAHHBIN pazies XapakTepucTHKA OCHOBHBIX BH/10B
MPOrpaMMBbl. OcHOBHOE coep:kaHue M0 TeMam NeSiTeIbHOCTH YUYEHUKA
KosmuecTBo 4acos, (Ha ypoBHe yueOHBIX JeiicTBH)
OTBOIUMBIX HA
JAHHYIO TeMy
3aKO0H U anemeHnToB J[.M. MenpeneeBa B CBETe TEOPUH CTPOCHHS aTOMA. CpaBHHMBATh CBOMCTBA BEIIECTB, MPUHAJICKAIINX K
Iepuoanueckas 3. XapakTeprucTuka XUMHYECKUX 3JIEMEHTOB 10 MOJ0KEHUIO B pPa3HBIM KJIaCCaM; XUMHYECKHUE DJIEMEHTBI Pa3HbIX FPYIIIL.
cucreMa MEPUOINUECKON CUCTEME. VYcraHaBnuBaTh BHYTPU- U MEXKIIPEIMETHBIE CBA3H.
XHMHYECKHX Jemouncrpanuun. 1. Habop crnaiinos, kogorpamm, tadbnun «llepuoguuecknii | OnuchIBaTh U XapaKTEPU30BaATh CTPYKTYPY TaOJIHIIbI

3jiemenToB /..
MenpaeneeBa (3 4)

3akon» U «CTpoeHue atomay. 2. JlemoHcTpanust 00pa31oB MIETOUYHBIX
METaJUIOB U rajloreHoB. 3. BzaumoselicTBue 1eI0UHBIX METAIJIOB U
TaJIOT€HOB C MIPOCTHIMU U CIOXKHBIMU BEIIECTBAMH.

Tembl TBOpYecknx padoT. 3HaueHHE NEPUOTUIECKOT0 3aKOHA JUIsl pa3BUTHS
HayKH U TEXHUKHU. PoJb nepuoanyeckoro 3aKkoHa B CO3JaHUM Hay4YHOU
KapTUHBI MUPa

«Ilepuoauyeckas cucreMa XUMUYECKHUX JIEMEHTOB
J.1. MenneneeBa» (kopoTkas ¢opma).

Paznuuath nepuoabl, TpyMIbl, TJIaBHbIE U TOOOYHBIE
HNOATPYIIIIHIL.

XapakTepu3oBaTh XUMHUECKHUE JIEMEHTHI 110
nonoxenuto B [lepuoguueckon cucreme J1.1.
Meneneesa.

CTpyKTypHpOBaTh MaTepuai O KU3HU U JeATEIbHOCTH
JI.W1. MenneneeBa, 00 yTBEpKIECHUHN YUCHHUS O
NEePUOIUYHOCTH.

OT6upars HHGOPMAIINIO U3 IPYTUX UCTOUYHUKOB IS
MOJITOTOBKU KPATKUX COOOIICHHIA.

['oTOBUTH KOMIIBIOTEPHBIE MPE3CHTAIINH 110 TEME

9. CTpoenne
BemecTsa (4 4)

1. KoBanieHTHAs CBS3b U €€ BUILIL.

2. NoHHas CBs3b.

3. CreneHb OKUCICHUS.

4. Kpucrannmieckoe CTpOEHHE BELLECTBA.

Hemoncrpaumu. 1. BanmoneiictBue HaTpus ¢ xjopom. 2. Moaenu
KPUCTAJUTMYECKUX PELIETOK BEUIECTB C MOHHBIM, aTOMHBIM M MOJIEKYJISIPHBIM
cTpoeHneM. 3. Bocco3aanue [eoCTHOM CTPYKTYPBI XJIOPUAA HATPUS ITYTEM
HanoxeHus Habopa KoaokapT. 4. Bosronka nona. 5. Micmapenue TBEpaoro
yriekucioro rasza. 6. Habop aToMoB 11st MoieTUpOBaHUS CTPOSHUS BEIIECTB
C KOBJIEHTHOM U MOHHOM CBSI3bIO

Pa3rpaHnunBaTh MOHITHS «XUMUYECKAs CBS3HY,
«KpUCTaTINYecKas peréTKa.

O06001maTh TOHATHUS «KOBAJCHTHAS HEMOJISIPHAS CBSI3bY,
«KOBaJICHTHAS MOJISIPHAS CBA3BY, «MOHHAS CBSI3bY,
«MOHHAS KPUCTAJUTMYECKAS PEMIETKAY, «aTOMHAs
KpUCTAIITUYECKas pEHIETKAY, «MOJICKYJIsIpHAs
KPUCTAJUINYECKAs] PELIETKAY.

YMeTh COCTaBIATh CXEMbI 00pa30BaHUS BEIIECTB C
Pa3TUYHBIMHU BUIAMH XHMHUYECKOH CBSI3H.

YMeTh XapakTepu30BaTh CBOMCTBA BEIIECTBA, 3HAS €T0
KPUCTAUIMYECKYIO PEIIETKY.




Tembl,
PacKpbIBaONIHE
JAHHBIN pazies
MPOrpaMMBbl.
KoauuyecTBo yacos,
OTBOIUMBIX HA

JAAHHYIO TeMy

OcHoBHOE coaecpkaHue 1o TeEMaM

XapakTepucTHKa OCHOBHBIX BU/10B
NeSiTeIbHOCTH YUYEHUKA
(Ha ypoBHe yueOHBIX JeiicTBH)

MoaenupoBaTh CTPOCHHE BEIIECTB C KOBAJICHTHOW U
HOHHOM CBS3BIO.

Ornpenenarb CTeNeHb OKUCICHUS JIEMEHTOB.
CoctaBnarb (popMyIbl BEIIECTB [0 CTENIEHU OKUCIICHUS
3JIEMECHTOB

10. XumMu4yeckue
peakuuu B cBeTe
3JIEKTPOHHOM
Teopuu (4 4)

1. Peakuuu, npoTeKaromime ¢ M3MEHEHHEM U 0€3 U3MECHEHHS CTCTICHU
okucneHust. OKUCIUTELHO-BOCCTAHOBUTEIILHBIC PEAKIINH.

2. PaccranoBka K03 (UIIEHTOB METOJJOM JIEKTPOHHOTO OaaHca.
3. O606mmenue 3Hanuii o remam 7—10.

4. KontponbHas padota Ne 4.

I[CMOHCTpaI[I/IH. HpI/IMepH OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ

Pa3JINYHBIX THUIIOB: TOPEHUE BELIECTB, B3aUMOICUCTBUE METAJIIOB C
raJoreHaMu, cepoi, a30ToM (0O0pa3zoBaHHE HUTPHUTA JINTHUS ), PACTBOPAMHU
KHUCJIOT U COJIEH.

Tema TBOp4Yeckoii padoTel. PaccMoTpenue u aHanus
B3alMOO0OYCIIOBJIEHHOCTH COCTaBa, CTPOEHUSI, CBOMCTB BEILIECTBA U €TO
MIPAKTUYECKOT0 3HaUeHUs (Ha JII000M Ipumepe)

O0001IaTh MOHATHS «OKHCIIUTEIbY, «OKHUCICHUEY,
«BOCCTaHOBHTEIbY, «BOCCTAHOBJICHUE.
Pacrio3naBath ypaBHEHUS OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX PEAKIUHl.

PaccraBisaTh K09 PUIHEHTH METOIOM JIEKTPOHHOTO
Oananca.

YcTaHaBIMBaTh BHYTPU- U MEKITPEIMETHBIC CBSI3H.
CocTaBniarh kiacCu(UKAIUMOHHBIE CXEMBI,
CpaBHUTEJIbHBIE U 0000IIAIONINE TAOIHIIBI.
Otb6upaTh HHPOPMAIIIIO U3 APYTUX UCTOUHUKOB IS
MOATOTOBKH KPATKUX COOOIIIEHUI.

['0TOBUTH KOMITBIOTEPHBIE TPE3CHTAIINH 10 TEME

11. Bonopox —
POKIAKO NI
BOJY M JHEPIruI0
(3w

1. Bogopon — anemeHT u npocroe BemecTBo. [lonydyenne Bonopoza.
2. X¥MH4YeCKHE CBOMCTBA M MPUMEHEHUE Bojlopoia. Bona.

3. IIpakTyeckas padora Ne 7. [lonydyeHne Bonopoaa v U3y4eHHE €r0
CBOMCTB.

Jemoncrpauuu. 1. [Tlonydenue Bogopoaa B naboparopuu. 2. 3apsaka
annapara Kumma. 3. OnsITel, TOATBEPKAAOIMINE HU3KYIO INIOTHOCTH
Bogopona. 4. luddysus Bogopona. 5. 'openue Bomopoaa. 6.
Boccranosnenue meau u3 e€ okcuaa B Toke Bogopoaa. 7. OmbITHI,
MTOATBEPKIAIOIIUE XUMUYECKHE CBONCTBA BOJIbI

Habmronate mpeBparieHust u3y4aeMbIX BEIIECTB.
OnuceIBaTh CBOMCTBA BEIIECTB B XO0JIE
JIEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO IKCIIEPUMEHTOB.
CobmronaTh paBMiIa TEXHUKH 0€30MMaCHOCTH.
Yuuthcs pacKpbIBaTh TPUUUHHO-CIIEICTBEHHYIO
3aBUCUMOCTDH MEXIY (PU3NYECKUMH CBOMCTBAMHU
M3Yy4aeMOTro BEIIeCTBa U CocoOaMu ero coonpanusi.
[IpuMeHsTh MOMTydeHHbIE 3HAHUSI TIPU TTPOBEACHUHT
XUMHUYECKOTO IKCIIEPUMEHTA.

YcranaBnuBaTh CBS3b MEXKIY CBOMCTBaMU BEIIECTBA U
€ro MPUMEHEHUEM.




Tembl,
PacKpbIBaONIHE
JAHHBIN pazies
MPOrpaMMBbl.
KoauuyecTBo yacos,
OTBOIUMBIX HA

JAAHHYIO TeMy

OcHoBHOE coaecpkaHue 1o TeEMaM

XapakTepucTHKa OCHOBHBIX BU/10B
NeSiTeIbHOCTH YUYEHUKA
(Ha ypoBHe yueOHBIX JeiicTBH)

OT6uparh HEOOXOIUMYIO HH(POPMALIHIO U3 JPYTHX
HMCTOYHUKOB

12. I'astorennsl
(S4)

1. 'anoreHbl — XUMHUYECKUE JIIEMEHTHI U TPOCTHIE BEIIECTBA.

2. duznyeckue U XMMUYECKHUE CBOMCTBA TaJIOTEHOB.

3. XnopoBogopon. ComnsHas KUCI0Ta. XJIOPUIBI.

4. IlpaxkTnyeckasi padora Ne 8. [ToxyueHnue consTHONU KUCIOTHI U ONBITHI C
Hel. Pelienue skcneprMeHTaNbHbBIX 3a/1a4 10 TeMe «l ajJoreHbD».

5. O60061enne 3Hanuii mo remam 11, 12.

3auér-urpa.

demoncrpauuun. 1. [Tonyyenue xnopa. 2. Bzaumouelcteue ¢ Xjaopom
HaTpHUsI, CYpbMBI, XKelne3a, KpacHoro (ocdopa. 3. ObecriBeunBaHUE XIOPOM
Kpacsmux BemiecTB. 4. CunTes xsopoBoaoposa. 5. [lonyuenune
XJIOPOBOJIOPOIa peakiineil oOMeHa U pacTBOPEHHE €ro B Boje. 6.
BianmoneiicTBre OpoMa 1 HOAa ¢ METAIIAMH; PACTBOPA HOMAA C KPAXMAaJIOM.
7. PacTBOpeHue 6poma 1 nojia B BOJIC U OPraHUYECKUX PACTBOPUTENAX. 8.
B3aumHOe BEITECHEHUE TaJIOTEHOB U3 PACTBOPOB MX COJICH.

JlaGopaTopHublie onbIThI. 1. Paco3naBanue consiHOM KUCIOTHI U XJIOPHIOB,
Opomu10B, HoaUAOB. 2. OTOEnuBarolMe cBoKcTBa XJopa. 3. Bzaumuoe
BBITECHEHHE TaJIOTEHOB M3 PACTBOPOB UX COJIeH

Hcnonw3oBaTh 3HaHUS IJIS1 COCTABJIICHUSA
XapaKTEPUCTUKHU €CTECTBEHHOTIO CEMENCTBA rAJIOI€HOB.
Habmronate mpeBparienus u3y4aeMbIX BEIIECTB.
OnuceIBaTh CBOMCTBA BEIIECTB B X0/
JEMOHCTPAIIMOHHOTO U JJa00OPaTOPHOTO AKCIIEPUMEHTOB.
YcraHnaBnuBaTh CBS3b MEXY CBOMCTBAMU BEILIECTBA U
€ro MPUMEHECHHUEM.

YcraHnaBnvBaTh BHYTPU- U MEXKIIPEAMETHBIE CBSI3H.
Cobmro1aTh MpaBuia TEXHUKU O€30MaCHOCTH

13. O600menue
3HAHUI 3a Kypc 8
kjaacca (34)

1. IloBTOpEeHUE Kypca 8 kiacca.
2. T'onoBast kKoHTpOIBHAS paboTa.
3. Ypok-urpa




TpeGoBanusi K ypoOBHIO MOAr0TOBKH yuamuxes 8 Kiacea o XuMHH.
B pesynbTarte u3ydyeHusi XUMUM YUEHUKH 8 Kilacca JI0JOKHBI:

1. Hazvieamo

XUMHUYECKHE HTEMEHTBI II0 UX CUMBOJIAM.
BerecTa 1o MX XUMHYECKUM (opmyam.
CBoMCTBA HEOPraHUYECKUX BEILECTB.

[Tpu3HaKu OCYIIECTBICHHS XMMHUECKHX PEAKIIUH.

2. Onpeodenamep

KauecTBeHHBIH U KOJMYECTBEHHBIN COCTAB BEILECTBA.

[TpocThie U CIOXKHbIE BELIECTBA.

[TprHa UIeXKHOCTD BEIIECTB K ONPE/IENIEHHOMY KIIaccy.

BajieHTHOCTD 2JIEMEHTOB B OMHAPHBIX COEIMHEHHSX.

[Tpo/yKThl XHMHYECKO peakiuu 1o GopMysiaM UCXOJAHbBIX BEIIECTB.
Kucaopo1, BOJIOPOJL, yII€KHCIIbIH a3, pACTBOPbI KUCIOT M LIEI0YCH.

Maccosym JIOJIKO XUMHYECKOro J2JIEMEHTa I10 d)opMyne BEIIIECTBA; KOJIMYECTBO BEIICCTBA (MaCC}’) M0 KOJIMYECTBY BCHICCTBA (Macce) OJTHOT'O U3
BCTYIMBIIMX B PCAKUHUIO UITHA MMOTYYEHHBIX BEIICCTB.

3. Xapakmepuszosamo:

XUMHYECKUE JIEMEHThI MaJIbIX [IEPHUO/I0B I10 ITOJIOXKEHHIO B Hepuonnqecxoﬁ CHUCTEME U CTPOCHUIO UX aTOMOB.
XHMMHUYECKHE CBOMCTBA BELIECTB pa3jIM4HbIX KJIACCOB HEOPIraHWYCCKUX COEIMHEHHU.

XHMHYECKOE 3arps3HeHHe OKPYIXKAIOLIEH Cpe/bl KaK CJIEACTBHE MPOU3BOJICTBEHHBIX MPOLECCOB W HENPABHIBHOIO HCIOJIL30BAHMA BEIECTB B OBITY,
CEJIbCKOM XO035HCTBE.

Crioco6bl 3alUTHI OKPYIKAIOUIEH Cpe/ibl OT 3arpsA3HEHUSL.
VYcnoBus ropeHust 1 criocoObl €ro MpeKpaiieHus.

4. Obvacuame:

dusndeckuii CMBICI MOPAJAKOBOIO HOMEPa XMMHUYECKOI0 3J€MEHTa, HOMEPOB IPYIIIbI K EPHO/IA.

3aKOHOMEPHOCTH H3MEHEHHUS CBOHMCTB XMMHUYECKHX JIEMEHTOB B MPEJIeNax: a) MalbIX EPHOJIOB; 0) MIaBHBIX MOATPYIIL.
OTnMYne XUMUYECKHUX SBICHUH OT QU3HUECKUX.

CyIIHOCTb peakuy HeHTpaIu3auu.

®OpMYJIBI BEIIECTB PA3IMYHBIX KJIACCOB HEOPrAaHWYECKHX COEIMHEHUH (110 BaJICHTHOCTH)

CXeMBI CTPOEHHUsI aTOMOB XHMMHYeCKuX d1eMenToB (Nel-20) ¢ ykasaHuem 4uciia 3J1€KTPOHOB B SJICKTPOHHBIX CJIOSAX.
VpaBHEHHUsSI XHMUYECKUX PEaKIMi pa3IMuHbIX THIIOB.

5. Cnedoeams npagunam:

[ToJ1b30BaTHCS. XUMUUYECKOM TT0CY/10i U 1Ta00PaTOPHBIM 000PYI0BAHUEM.
Harpesauusi, oTcTanBanus, GUILTPOBAHUS U BbIITAPHBAHUSL.

[Tosyuenust 1 coOUpaHuUst KUCI0PO/ia, BOJIOPO/IA.

OxasaHus MOMOLIM ITOCTPAJIABIIMM OT HEYMEJIOro oOpaleHus ¢ BEMIECTBAMM.



TemaTHyeckoe NJIaHUPOBaHHE MO XUMHH 9 Kjace

(2 4 B HEMEIIO, BCero — 68 1)

Tembl, pacKpbIBaOIIMe JAHHbII
pasznes nporpammbl. KosmmiecTBo
YacoB, 0TBOAMMBIX HA IAHHYIO TeMy

OcHoBHOE coaepiskaHue 10 TEMaM

XapakTepucTHKa OCHOBHBIX BU/10B
AesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAeicTBHUIl)

Pazgea I. Teopernueckue ocHOBbI Xumuu (14 1)

1. Xumuveckue peakuuu 1
3aKOHOMEPHOCTH UX
nporexkanus (3 4)

1. CKOpOoCTh XUMUYECKOU pPEAKIIUU. DHEPreTUKA XUMUYECKUX
peakuuii. DaKTOpsI, BIUSIOMIAE HA CKOPOCTh XUMUYECKUX
peaKuid.

2. lIpakTuyeckas padora Ne 1. Bimsaue pa3nmuaHbix GakToOpoB
Ha CKOPOCTbh XUMHUYECKOW PEaKIINH.

3. IloHsiTHE O XUMUYECKOM PAaBHOBECHUHU.

JdemoncTpanuu. 1. 3aBUCHMOCTb CKOPOCTH PEAKIIMH OT
KOHLEHTPALUU pearupyrouiux BeUecTB. 2. 3aBUCUMOCTb CKOPOCTH
peakLuu OT TeMIiepaTypsl. 3. 3aBUCUMOCTb CKOPOCTU PEAKLIUH OT
MIPUPO/IbI pEarnpyoliuX BemecTs. 4. BausHue koHLeHTpauuu
pearupyromux BeecTB Ha XUMUUYECKOe paBHOBeCHE (Ha puMepe
B3auMoeicTBus xyopuaa xkenesa (II1) ¢ poganuaom kanus). S.
B3aumMopeiicTBre altOMUHMS C HOJOM B IPUCYTCTBUH BO/JIBI.

6. B3aumopeiicTBue nepokcuaa BoAOpoa ¢ OKCHIOM MapraHia
(VD).

JlaGopaTopHble onbIThI. 1. OMBITHI, BHISICHIIONINE 3aBUCUMOCTD
CKOPOCTH XMMUYECKON PEaKUU OT MPUPOAbI PEarupyronmx
BEIIECTB (B3aUMO/ICHCTBUE IIUHKA C COJISTHOM M YKCYCHOM
KHUCJIOTaMHM), OT IJIOLIA TN IOBEPXHOCTH CONPHUKOCHOBEHUS
(B3auMoielicTBHE Pa3IMYHBIX 110 pa3Mepy IpaHyIl LIUHKa C
COJIIHOM KHMCIIOTOM), OT KOHIIEHTPALIMH U TEMIIEPATYPbI
(B3ammonerictBrue okcuaa menu (II) ¢ cepHOit KUCIOTOM pa3muIHON
KOHIIEHTPALIUU MIPU PA3HbIX TEMIIEPATYPaX).

2. Pa3noxeHune nepokcuaa BOJOPO/Ia B IPUCYTCTBUU
KaTaJln3aTopa.

Pacuérnbie 3axa4n. 1. Pacuérsl o TepMOXUMHYECKUM
YPaBHEHUSM. 2. BviuucieHue ckopocmu Xumuieckou peakyuu no
KuHemuyeckomy ypasneHuio. 3. Boruucaenue ckopocmu

Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIE CBS3H.
OnpenensTe MOHATHS «TETIOBON 3P PeKT
peaKUn», «KTEPMOXUMHUYECKOE YPAaBHEHUEY, «IK30-
Y DHJIOTEpMUYECKasi peakLus», «IIyTh IPOTEKaHUs
peakuuny, «3¢(HEeKTUBHBIE COYIaPEHUN», «IHEPTHS
aKTUBALUN», «KTOMOT'CHHAsI CUCTEMA,
«TETEPOTreHHAsl CUCTEMAY, «CKOPOCTh PEAKLIUNY,
«XUMHUYECKOE PABHOBECHEY.

CocTaBisTh CXeMbl, TaOJIHIIbI, OTIOPHbIE
KOHCIIEKTBbI, aJITOPUTMBIL.

BbINOMHATE pacy€Thl IO TEPMOXUMHYECKUM
YPaBHEHUSM pEaKIuil.

Hcnonp30BaTh anropuT™MBl IPH PELIEHUN 33a4




Tembl, pacKpbIBaoIIMe JAHHbII
pasznes nporpammsbl. KosmmiecTBo
YacoB, 0TBOAMMBIX HA IAHHYIO TeMy

OcHoBHOE coaepskaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BU/10B
AesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAeicTBHUIl)

XUMUYECKOU peakyuu no 2paguxy eé npomexanus

2. PactBopsl. Teopusi
JIEKTPOJIUTHYECKOM
aucconuanun (11 4)

1. ITonsitue o pacTBopax. BelecTBa 31eKTPOIUTHI U
HE3JIEKTPOJIUTHI. MeXaHU3M JIEKTPOIUTHUECKOUN TUCCOUAllUN
BEILIECTB C NIOHHOM CBA3BIO.

2. MexaHM3M IUCCOLMALMY BELIECTB C MOJIIPHON KOBAJIEHTHOM
CBA3BIO.

. CunpHbI€ U Cl1a0bIe AIEKTPOIIUTHI.

. Peakuuu nonnoro oOmena. CBoiicTBa HOHOB.

. XUMHYECKHE CBOICTBA KUCIIOT KaK 3JIEKTPOJIMTOB.

. XMMHUYECKHUE CBOMCTBA OCHOBAHUM KaK 3JIEKTPOJIUTOB.

. XMMHUYECKUE CBOKWCTBA COJIEH KaK 3JIEKTPOJIUTOB.

. 'maponus conen.

9. O6001eHre 3HaHuH O Teme 2.

10. IIpakTuyeckas pa6ora Ne 2. PernieHue sKCriepuMEHTaIbHbIX
3a/1a4 1o TeMe.

11. KonrposnpHas padora Ne 1.

Pacuérnbie 3a1a4n. Pacuérsl N0 XUuMHUYECKUM YpaBHEHUSAM, €CITU
OJIHO U3 PEarupyronux BEMIECTB JaHO B U30BITKE.
demoncTpanuu. 1. McnbiTaHne BEECTB, UX paCTBOPOB U
pacIiaBoB Ha JIEKTPUUECKYIO TIPOBOJIUMOCTS. 2. BrusHue
pa3baBieHus Ha CTeneHb qucconnanuu. CpaBHEHHE
AIEKTPUUYECKON MPOBOJUMOCTH KOHIIEHTPUPOBAHHOTO U
pa30aBIEHHOTO PaCTBOPOB YKCYCHOM KUCIOTHL. 3. J{eudicerue
UOHO8 8 Inekmpudeckom noie. 4. I[lonyuenue HeoOHbIX
pacmeopos. 5. Bauanue pacmeopumeins Ha Ouccoyuayuio (8
Kauecmee pacmeopumeinei — CONAHAL KUCIOMA, OUIMUNOBYILLL
a¢hup, >munoewvlil cnupm, mouyoJ).

6. l'maparanust u qeruapaTanys HOHOB (Ha IpUMepax O€3BOTHBIX
colieil u KpucTamoruaparoB xjaopuaa kobansra (1), cynedaros
meau (II) u auxens (II)).

JlaGopaTopHble onbIThl. 1. Pacmeopenue sewecms 6 600e u 8
bensune. 2. Peakuiuu oOMeHa MEXy pacTBOpaMH 3JIEKTPOJIUTOB.

0N L W

[IpoBoauTh HAOIOICHUS 32 TIOBEJICHUEM BEIICCTB B

pacTBopax, 3a XUMHYECKHUMH PEAKIUSIMH,
POTEKAIOIIMMHU B PACTBOPAX.

JlaBaTh onpeieNeHHsI MOHSATHH «QIIEKTPOIUT,
HEIJEKTPOJIUTY, «IIIEKTPOIUTHYECKAs
JTUCCOLIUAIUS.

Paznuuate noHsTHE «MOHY.

0O0600111aTh MOHATHS «KATUOHY, «AHUOH).
HccenenoBaTth CBOMCTBA PACTBOPOB AIEKTPOJIUTOB.
OnuceiBaTh CBOICTBA BEILIECTB B XO€
JIEMOHCTPALIMOHHOTO U JJAOOPaTOPHOTO
JKCIIEPHUMEHTOB.

CobmronaTh paBuiia TEXHUKU O€30MaCHOCTH.
XapakTepru30BaTh yCIOBUS TEUCHUS PEAKIIHIA B
pacTBOpax dJIEKTPOJIUTOB IO KOHIIA.

O060011aTh 3HaHUS O PaCTBOPAX.

CocraBnaTh K1acCHU(pUKAIIMOHHBIE CXEMBI,
CpaBHHUTEIbHBIC U 00OOIIAIOINE TAOIHUIIBI.
Hcnonb30BaTh BHYTPU- B MEKIIPEIMETHBIC CBSI3H.
Pacno3naBath peakiiy HOHHOTO OOMEHa.
CocCTaByITh HOHHBIC YPAaBHEHUS PEAKIIHIA.
CocTaBnaTh COKpaléHHbIe HOHHBIE YPABHEHHUSI
peaKuuii.

Jlenate pacy€Thl MO XUMHYECKUM YPaBHEHUSM,
€CJIM OJTHO M3 PEarupyroIIrux BEIIeCTB 1aHO B
M30bITKE.

OT6upars HHGOPMAIIHIO U3 IPYTHUX HCTOYHUKOB
JUTSL IOATOTOBKH KPATKUX COOOIIEHUH.
['OTOBUTH KOMITBIOTEPHBIC MTPE3CHTAINH 110 TEME




Tembl, pacKpbIBaoIIMe JAHHbII
pasznes nporpammsbl. KosmmiecTBo
YacoB, 0TBOAMMBIX HA IAHHYIO TeMy

OcHoBHOE coaepskaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BU/10B
AesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAeicTBHUIl)

JKCKYPCHUS B XUMUYECKYIO JJa0OPATOPHIO B LIEISIX O3HAKOMJICHUS
¢ npuéMamMu paboTHI C pacTBOPaMH.

Tema TBopYeckoii padoThl. 3HaUYCHHE HAYYHOU TEOPUU IS
IIOHUMAaHHUs OKPYKAIOIIETO MUPa, HAYYHOU U NIPAKTUYECKOU
JESATEIIBHOCTH

Paznea I1. DineMeHTBI-HeMeTAJJIBI M MX BasKHelilne coeqnHeHus (24 1)

3. O0mas xapakTepucTHKa
HeMeTa/LI0B (3 1)

1. DnemMeHTBI-HEMETAUTBI B TIpUpo/ie U B [lepruoanyeckoii cucreme
xumuueckux aemMeHnToB .M. Menzaeneesa.

2. [IpocThie BemecTBa-HEMETAIUIBI, KX COCTaB, CTPOCHHE U
CHOCOOBI TOTYyYEHUSI.

3. BogopoaHbie U KUCIOPOTHBIC COSTMHEHUST HEMETAILIOB.
Jemoncrpanum. 1. OOpa3isl MPOCTHIX BEIIECTB-HEMETAIJIOB U UX
coenuHeHui. 2. Komiekius mpoCThIX BEIIECTB-TaJOTeHOB. 3.
Pacmeopumocmo 6 600e kuciopooa, azoma, cepwl, pocghopa. 4.
Onexmponpo8ooHOCMb HEMEeMAllo8

4. Iloarpynna Kucjaopoaa u eé
THNHMYHBIE npeacTaBuTenu (7 1)

1. OOmiast xapakTepUCTHUKA HEMETAJUIOB MOATPYIIIBI KUCIOPO/a.
2. Kucnopon u 030H. Kpy2oeopom kuciopooa 6 npupooe.

3. Cepa — npeacrasurens VIA-rpynmnsl.

Annorponus cepbl. CBOWCTBa U IPUMEHEHHUE.

4. CepoBonopoa. Cynbpuabl.

5. Kucnoponconepxamue coenunenus cepsl (IV).

6. Kucnoponcozaepsxamue coenunenus cepol (VI).

7. O606maromuii ypok no teme 4. Kpyeoeopom cepul 6 npupooe.
OKronozuueckue npodaemol, C8A3aHHbLE C KUCTIOPOOCOOEPHCAUUMU
COeOUHEeHUAMU Cepbl

S. Hoarpynna a3ora u eé
TUINHMYHBbIE MPeACTABUTEH (6 1)

1. O6mas xapakTepuCTHKa JIEMEHTOB MOATPYIIHI a30Ta. A30T —
MpeACTaBUTEND VA-TpyNIBL.

2. Ammuak. Conu aMMOHUSI.

3. IIpakTuyeckas padora Ne 3. [lonydeHrne aMMHuaka v OMbITHI €
HUM.

Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIEC CBS3H.
XapakTepru30BaTh XUMHUYECKHUE 3JIEMEHThI MaJIbIX
MIEPUOOB IO UX MOJIOKEHUIO B IEPUOINYECKOMN
CHCTEME.

Ornpenenarb CBOMCTBA BEHIECTB UCXO/IS U3
KPUCTAJUIMYECKOTO CTPOCHHUS.

O06001maTe 3HaHUSA U IJIaTh BBIBOJLI O
3aKOHOMEPHOCTSIX U3MEHEHUM CBOMCTB HEMETAJIJIOB
B MEPUOJIAX U TpyNnax NePUOANYECKON CUCTEMBI.
[Iporno3upoBars CBOKCTBA HEU3YUYECHHBIX
3JIEMEHTOB 1 X COSIMHEHUM Ha OCHOBE 3HAHUI O
[Tepuonnueckom 3akone [I.M1. Menneneesa.
OTbupaTh MHPOPMALUIO U3 APYTUX UCTOYHUKOB
JUISL IOATOTOBKH KPATKUX COOOIIEHUH.

['0TOBUTH KOMITBIOTEPHBIE TPE3CHTALIUH 11O TEME.
Habmonate geMoOHCTpUpYEMbIE U CAMOCTOSITENIEHO
MPOBOJIMMBIE OIBITHI.

OnuceIBaTh CBOKCTBA U3yYaeMbIX BEIIECTB Ha
OCHOBE HAOJIIOJICHUI 32 MX MTPEBPAIICHUSIMHU.
AHaNM3UpOBATh CBOMCTBA HEMETAIIJIOB 1O
MOJrPyIIam.

O00011aTh 3HAHUS U JI€JIaTh BHIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB HEMETAJIIIOB
B MIEPUOJIAX U IPyIIaxX NEPUOAUUECKON CUCTEMBI.
[Iporno3upoBaTh CBOKMCTBA HEU3YUECHHBIX
3JIEMEHTOB 1 MX COSIMHEHUM Ha OCHOBE 3HAHUI O




Tembl, pacKpbIBaoIIMe JAHHbII
pasznes nporpammsbl. KosmmiecTBo
YacoB, 0TBOAMMBIX HA IAHHYIO TeMy

OcHoBHOE coaepskaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BU/10B
AesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAeicTBHUIl)

4. Oxcunel a3oTa.
5. A30THas KucioTa U €€ COJu.
6. ®ocdop u ero coequHeHus. Kpyeosopom ghocgopa 6 npupooe

[Tepuonuueckom 3akone [I.1. Menneneena.
3anuchIBaTh YpaBHEHUS OKHCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUNA U PEAKIIM HOHHOTO
oOMmeHa.

CocTaBiAaTh K1acCH(UKAIIMOHHBIE CXEMBI,
CpaBHHUTEIBHBIC U 0000IIAFOIINE TAOIUIIBI,
OTIOPHBIC KOHCTICKTHI.

Otb6upath HHPOPMAIUIO U3 APYTUX UCTOYHUKOB
JUTSI TIOATOTOBKH KPATKUX COOOIICHUH.

['oTOBUTH KOMIIBIOTEPHBIC MPE3EHTAIIUH T10 TEME.
[TpoBOANTH pacUEThI 10 YPAaBHEHUSAM XUMUYICCKUX
peaxIuii, UCIOJIb3Ys MOHITUS «MOJISIPHASI MacCay,
«MOJISIPHBII 00BEM»

6. lloarpynna yrjepoaa (8 1)

1. OOmrast XxapakTEPUCTHKA HIIEMEHTOB MOATPYIIbI YTIIEpOa.

VYranepon — npeacrasurens [VA-rpynnsl. AoTponus yriepoa.

AncopOrus.

2. Oxcuppl yrieposa.

3. YronbHast KUCIIOTA U €€ CONHU.

4. IlpakTnyeckas padora Ne 4. [Tonydenue okcuaa yriaepoaa
(IV) u usyuenue ero coiicts. Pacno3HaBanue kapOOHATOB.

5. Kpemuuii u ero coenunenus. Cunukamuas npomMvludIeHHOCHb.
6. O6061enne 3HaHui o Temam 3—6.

7. Peuienue 3aaau.

8. KontponbHas pabota Ne 2.

JdemoncTpanuu. 1. IToayueHrne MOHOKJIMHHOM U MIIACTUYECKOU
cepsl. 2. [Tomyuenue 6emnoro pocdopa u ero Bozropanue Ha
Bozayxe. 3. [lomyuenue okcunaos azora (II) u (IV). 4.
Bzaumooeticmeue azoma, ¢pocghopa u yenepooa ¢ memaniamu u
8000pooom. 5. Bzaumooeiicmeue 6poma c anromuruem. 6.
Bzaumooeticmeue cepvl ¢ 8000po0om, medvio, HaMpuem,
Kucnopooom. 7. BoccraHOBIIeHHE CBUHIIA U3 OKCHA HA
NoBepXHOCTHU yriid. 8. [lonyyenue kpemuus u cunana. Oxkucienue




Tembl, pacKpbIBaoIIMe JAHHbII
pasznes nporpammsbl. KosmmiecTBo
YacoB, 0TBOAMMBIX HA IAHHYIO TeMy

OcHoBHOE coaepskaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BU/10B
AesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAeicTBHUIl)

cunana Ha gozoyxe. 9. IlonyyeHrne aMMuaka U UCCJIEJOBAHHUE €r0
cBoiicTB. 10. [Tonmyyenue u uccienoBaHue CBOMCTB IMOKCH 1A
yraepoaa. 11. OnbIThl, MOATBEPKAAOLIUE O0IINE XUMHUUECKHE
CBOMCTBa KUCIIOT. 12. 'opeHue cephl U yIiisg B a30THOM KUCIIOTE.
Bocnnamenenue ckunugapa B a30THOM Kuciote. 13.
B3anmoneiicTBre Meau ¢ KOHIIEHTPUPOBAHHOK CEPHON KUCIOTOM.
14. [lonyuenue kpemuuesou kuciomsi. 15. [lonyuenue okcuoa cepbvi
(IV) u oxucnenue eco 6 npucymemeuu kamanusamopa. 16.
KauecTBeHHBIC peaKIiy Ha aHUOHBI: CYJIb(QUI-UOH, CYJIb(aT-noH,
KapOOHAT-MOH, XJIOPUA-UOH, OPOMUA-UOH, UOAUI-UOH, HUTPAT-
1oH, hocdaT-uoH.

JlaGopaTopHble onbIThl. 1. O3HAKOMIIEHHE C 00pa3IaMu cepbl U
e€ mpupoAHBIX coenunenui. 2. [lonmyuenne ammuaka u
UccienoBaHue ero cBOMCTB. 3. O3HAKOMIIEHHE C XUMUYECKUMU
CBOMCTBaMM BOAHOIO pacTBopa aMmMuaka. 4. [lonyuenue
YIJIEKHUCIIOTO Ta3a U U3y4eHue ero cBoicTB. 5. KauecTBeHHBIE
peaKkIy Ha aHHOHBI KUCTIOT. 6. BoccTaHOBHUTENbHBIE CBOMCTBA
BOJIOpOJa U yriepojaa. 7. IlonydeHnne yroinbHOM KUCIOTHI U3
okcuaa yriaepona (IV) u uzyuenue e€ cBoicTB. 8. [ uopoaus coet,
00pA308aHHBIX CUTBHBIMU U CLAOLIMU KUcIOmMamu. 9.
Pacno3naBanue xyopuaoB, cyinbhaToB, KapOOHATOB.

Pacuérnble 3anaun. Boruncnenue Maccol win 00bEMa MpoIyKTa
peaxkiuy Mo U3BECTHOM Macce WM 00bEMY UCXOJAHOIO BEIIECTBA,
COJIEPIKAIIIETO IPUMECH.

Tembl TBOpYecKkux padoT. XuMHUUECKHE CBOMCTBA 3JIEMEHTOB U
UX POJIb B HKOJIOTMYECKUX Mpoleccax (Ha MpuMepe U3y4eHHBIX
anemenToB IV, V, VI rpymm).

docdop (a3oT, cenen, 60p). PacpocTpanenue B mpupoie; COCTaB,
CTpOEHHeE, CBOICTBA U POJIb HEMETAJUIOB B TexHOochepe. Kpemuuii B
MOJIYIIPOBOTHUKOBOM mpombitieHHocTH. CollHeuHbIe 6aTtapen

Paszpnea III. Meranni (12 9)




Tembl, pacKpbIBaoIIMe JAHHbII
pasznes nporpammsbl. KosmmiecTBo
YacoB, 0TBOAMMBIX HA IAHHYIO TeMy

OcHoBHOE coaepskaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BU/10B
AesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAeicTBHUIl)

7. O0uIue cBoOiCTBA METAJLJIOB
(4 9)

1. DneMeHTBI-METaIbl B IPUPOJIE U B IEPUOIUYECKON cCHUCTEME.
Oco0eHHOCTH CTPOSHUS X aTOMOB.

2. Kpucrannnueckoe cTpoeHue U (U3NKO-XMMHUYECKHE CBONCTBA
METaJIJIOB.

3. DAEKTPOXUMHYECKUE MPOLECCHI. DINEKTPOXUMUUYECKUI PSiJT
HaIlpsHKEHUN METaJlIOB.

4. CnniaBsl. [loHsiTHE KOPPO3UM METAIIIOB.

Koppo3zusa memannos u mepvl 60pvobi C Hell.

JdemoncTpauuu. 1. OOpa3ipl METANIOB U UX COCTMHECHUMH,
M3YYCHHE UX DJICKTPUUECKON MPOBOJIUMOCTH. 2.
TennonpoBoHOCTh MeTAIOB. 3. MOJeIN KpUCTAIUTMUYECKUX
PEMIETOK METAIIJIOB

Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIC CBS3H.
HccenenoBaTh CBOMCTBA U3Yy4aeMBbIX BEILIECTB.
Hab6ronaTe 1 onuchIBaTh XUMHYECKUE PEAKITUU.
Ornpenenarb CBOMCTBA BEUIECTB UCXOI U3
KPUCTAJUIMYECKOTO CTPOEHUS.

XapakTepu3oBaTh XUMHUYECKUE 3JIEMEHTBI MaJIbIX
MEPUOOB IO UX MOJIOKEHUIO B IEPUOIUYECKOMN
CHCTEME.

O000111aTh 3HAHUS U I€1aTh BBIBOIBI O
3aKOHOMEPHOCTSIX U3MEHEHUM CBOMCTB METAJVIOB B
MepHoJIax v Tpymnax nepuoandecko CUCTEMBI.
[Iporuo3upoBarh CBOKWCTBA HEU3YUEHHBIX
9JIEMEHTOB M UX COCJTMHESHUM Ha OCHOBE 3HAHUU O
MEPUOUYECKOM 3aKOHE

8. MeraJyibl INIaBHBIX
U MO0OYHBIX noArpymnn (8 u)

1. Metanmnst [A-rpynmnel nepuogudeckoil CUCTEMBI U 00pa3yeMbie
MMM TIPOCTHIE BEUIECTBA.

2. Metannsl [IA-rpynmnsl nepuOAMYECKON CUCTEMBI M UX
Ba)KHEHIIIE COCTMHCHUS.

3. XKeécrtkoctb Bosibl. Porb memannog IA-epynnet 6 npupooe.

4. AMOMUHHI U €r0 COeTUHEHNUS.

5. XKene3o — mpencTaBUTENb METAIIOB MOOOYHBIX MOATPYIIIL.
Baxuelinine coefnHEHUS Keie3a.

6. O0001IeHNe 3HaHUH 110 TeMaM 7, 8.

7. IlpakTuyeckast padora Ne 5. Penienue sKkCriepuMeHTaIbHBIX
3aja4 1o TeMe «MeTajibly.

8. KontponbHas pabota Ne 3.

JdemoncTpanuu. 1. BaumoseiicTBre MeTauioB ¢ HEMETAIIIaMU U
BOJIOM. 2. ['opeHue, B3aUMOJIEUCTBUE C BOJIOW JIUTHUSI, HATPUS U
Kanpus. 3. B3aumMonencTBue ¢ BOOONH OKCHUAA KaIbIus. 4.
KadecTBeHHBIC peakiiy Ha MOHBI KaJIbIUs U Oapus. 5. YcTpaHeHue
AKECTKOCTHU BOABL. 6. MexaHnuyeckasi IpOYHOCTh OKCUTHOM TUIEHKU
amomMuHud. 7. B3anMoeiicTBIe aJIOMIHHSA C BOJOH. 8.

HccnenoBaTh CBOKCTBA N3y4aeMbIX BELIECTB.
HabutoiaTe 1 onuceiBaTh XUMHUYECKHE PEAKIUH.
Habmtonate 1eMOHCTpUpYEMBIE U CAMOCTOSATEIBHO
MIPOBOIUMBIE OTIBITHI.

OnuceIBaTh CBOKMCTBA U3yYaeMbIX BEIIECTB Ha
OCHOBE HaOJII0JICHUH 32 UX IPEBPAIICHUSIMH.
O06001maTh 3HaHUA U AeTaTh BHIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB METAJJIOB B
NEPUOAAX U IPyNIax NepuoJUIECKON CUCTEMBI.
[IporHo3upoBaThk CBOMCTBAa HEU3YUYEHHBIX
9JIEMEHTOB M UX COEUHEHUI HAa OCHOBE 3HAHUH O
MEPUONYECKOM 3aKOHE.

3anuceiBaTh YpaBHEHHS OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMI M PEAKIIMil HOHHOTO
oOMeHa.

CocTaBnsTh Ki1acCU(UKALNOHHBIE CXEMBI,
CpaBHHUTEIbHBIC U 0000IIAIOIINE TAOIHUIIBI,
OTOPHBIE KOHCTIEKTHI.




Tembl, pacKpbIBaoIIMe JAHHbII
pasznes nporpammsbl. KosmmiecTBo
YacoB, 0TBOAMMBIX HA IAHHYIO TeMy

OcHoBHOE coaepskaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BU/10B
AesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAeicTBHUIl)

BiaumopeiicTBue anoMuHus ¢ 6poMOM, KUCIOTaMU, IIET0YaMH.
JlabopaTopHusble onbIThl. 1. PaccMoTpenne o0pa3ioB METaIoB,
HX COJIEH M MIPUPOJHBIX coeAMHEHM. 2. B3anmonaeiictere
METAJIJIOB € pacTBopamu cosiel. 3. O3HakoMieHHe ¢ oOpa3uamMu
CIu1aBoB (KoJueKIus «MeTaisl U CIuiaBbl»). 4. O3HaKOMJICHHE

¢ oOpa3laMu MPUPOJHBIX COSTUHEHUN KallblHs. 5. O3HaKOMIICHUE
¢ o0pa3naMu aJfOMUHUS U €ro CIIaBOB. 6. O3HAKOMIIEHUE C
oOpa3uamu uyryHa u ctaiu. 7. CBOMCTBa OKCUIOB U THIPOKCH]IOB
amomuHus. 8. [lomydeHne u uccine0BaHue CBOMCTB THMIPOKCUIIOB
xenesa (I1) u xxenesa (I1I). 9. KauecTBeHHBIC peakIiuy HAa HOHBI
xeinesa. 10. BzanmopeiicTBre LIMHKA U KeJle3a ¢ pacTBOpaMu
KHCIIOT U IIeToueH.

Tema TBopuYeckoii padoThl. MeTamisl 1 COBpeMEHHOE 00IIECTBO

OT1Oupare MHPOPMALIUIO U3 IPYTUX UCTOUHUKOB
JUISL IOATOTOBKU KPaTKUX COOOIICHUH.

I'0TOBUTH KOMITBIOTEPHBIE IPE3CHTALIMH 110 TEME.
[Ipon3BoauTE pacy€Thl 110 YPABHEHUAM
XUMHUYECKHUX PEAKLHH, UCTIOJIb3Ysl IIOHATUS
«MOJISIpHAsI MAcCay, «MOJISIPHBIA 00bEM»,
«TEPMOXUMHUYECKHE YPABHEHUSI pEAKLIUI»,
«TerIoBOM 2(DHEKT peaKum»

Paznen IV. O6mue cBeieHust 00 opraHuYecKux coefuHeHusx (9 u)

9. YraeBoaopoasl (5 4)

1. BO3HUKHOBEHHE U pa3BUTHE OPTaHUYECKON XUMUU — XUMUU
COCIMHEHU yIiIepoaa.

2. Knaccugukanys 1 HOMEHKJIaTypa yIrJIeBOJOPOJIOB.

3. IIpenenbHble YIIIEBOAOPOIbI — aJIKAHBI.

4. HenpenenbHbIE YTI€BOJOPOIbl — AJIKEHBI.

5. HenpenenbHble yriieBogopo bl — ankuHsbl. [Ipuponnsie
HUCTOYHHUKU YTIICBOAOPOOAOB

10. Kucaopoaconepxaiiue
OpraHuvecKue coeJuHeHus (2 1)

1. Kucnoponacoaepskamue opranudeckue coeinHeHust. CiupThl.
2. KapOoHOBBIE KHCITOTHI

11. buoJjiornyeckn BaxKHbIe
OpraHuvecKue coeMHeHUs
(*KUpBI, YIJIeBOAbl, 0eJKH) (2 1)

1. Buonornuecku BaxHble COEUHEHUS — JKUPBI, YTIIEBOIBI.
2. benku.

Hemoncrpauuu. 1. Komnexkuus «Hedts 1 HEDTEMPOTYKTHIN. 2.
Mopenu MoneKys OpraHuuecKux coequHeHui. 3. Bzaumopeiicteue
3THJIeHa ¢ OPOMHOI BOJIOM U pacTBOPOM IE€pMaHraHara Kanus. 4.
[Tonydenue aneTuiieHa ¥ €ro B3aNMOJICHCTBIE ¢ OPOMHOI BOAOH.

Habmronate 1eMOHCTpHUpYEMBIE H CAMOCTOSATEIBHO
IPOBOJUMBIE OIBITHI.

OnwuchIBaTh CBOWMCTBA H3yYaeMbIX BEIIECTB HA
OCHOBE HAOJIOZCHUH 3a UX NMPEBPALLICHUSIMHU.
CocTaBisTh CTPYKTYpHBIE (POPMYIIBI OPTraHHYECKIX
BeecTB. OnpeaensaTh MOHATHS «TOMOJIOT»,
«TOMOJIOTHYECKUHN P, KA30MEPBI».

CpaBHMBATh CBOMCTBA MPEJIEbHBIX U
HETpeeTbHBIX YIIIEBOIOPO/IOB.

CocTtaBiaTh KilacCU(PUKALMOHHBIE CXEMBI,
CpaBHUTEIBHBIC U 0000IIArONTHE TAOIHUIIHI,
OTIOPHBIE KOHCIIEKTHI.

[Tonb3oBatbes nHGOpMaLIMEN U3 APYTrUx
MCTOYHUKOB JJIsl IOATOTOBKU KPATKUX COOOIICHHHA.
Hcnonp30BaTh BHYTPU- B MEXKIIPEIMETHBIE CBSI3H.
CpaBHMBATh OPraHUYECKUE BELIECTBA

C HEOPTaHUYECKIMHU.

OOBACHATH MPUYMHBI MHOTOOOpa3usl BEILIECTB.




Tembl, pacKpbIBaoIIMe JAHHbII
pasznes nporpammsbl. KosmmiecTBo
YacoB, 0TBOAMMBIX HA IAHHYIO TeMy

OcHoBHOE coaepskaHue 10 TEMaM

XapakTepucTHKAa OCHOBHBIX BU/10B
AesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAeicTBHUIl)

5. Bocunamenenue cniuptoB. 6. ONbIThI, MOATBEPKAAOLINE
XUMHYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. 7. Peakuus
sTepudukanyu BemecTa. 8. Mozenb MosieKynbl 6enka. 9.
Jlenarypanus Oenka

Habnronate 1eMOHCTpHpYEMBIC M CAMOCTOSTEIBHO
MIPOBOIIMBIE OTIBITHI.

OnwuceIBaTh CBOMCTBA H3y4acMbIX BEIICCTB HA
OCHOBE HaOJIOJICHUH 32 X TIPEBPAIICHUSIMH.
CocTtaBisTh KiacCH(PUKAIIMOHHBIE CXEMBI,
CpaBHHUTEIBHBIC U 0000IIAFOIINE TAOIUIIBI,
OTIOPHBIC KOHCTICKTHI.

Otb6upath HHPOPMAIUIO U3 APYTUX UCTOYHUKOB
JUTSI TIOATOTOBKH KPATKUX COOOIICHUH.

['OTOBUTH KOMITBIOTEPHBIC IPE3CHTAIMH 10 TEME

Pazgen V. Xumus u sku3Hb (6 1)

12. YesioBek B MHpe BeleCTB
(34)

1. BemecTBa, BpeiHbIE IS 30POBbS UEIOBEKA M OKPY>KaroLIeH
Cpebl.

2. [Tonumepsl.

3. MunepanbHble y1oOpeHHs Ha BallleM y4acTKe.
JlabopaTopHublie padoTsl. 1. Pacno3HaBaHne MUHEPAIBHBIX
ynoOpenuit. 2. O3HaKOMJIEHHE C 00pa3liaMu MOJIUMEPOB U
U3Y4YECHHE UX CBOWCTB

Hcnonb30BaTh BHYTPU- U MEXKIIPEIMETHBIE CBS3H.
Hcnonb3oBath NpuoOpEeTEHHBIE 3HAHNS U YMEHUS B
NPaKTUYECKOH e TeTbHOCTH U TIOBCEAHEBHOM

JKU3HHU IJId OKOJIOTUYCCKU I'PaMOTHOTO IMTOBEACHUA B

OKpY>Karollen cpene.

OHGHI/IB&TB BJIMAHUC XUMHUYCCKOI'O 3arpsA3HCHHUA
OKpY’Kalollle cpeibl Ha OPraHu3M YesloBeKa U
JIpyrue )XUBbIe OpraHUu3MBI.

OTb6upaTh HHPOPMAIUIO U3 APYTUX UCTOUHHUKOB
JUISL IOATOTOBKM KPAaTKUX COOOIEHUI.
['oTOBUTH KOMIIBIOTEPHBIE MPE3EHTALIMH 110 TEME

13. Ilpou3BoacTBO
HECOPraHUIE€CKHUX BEIIECTB U UX
npumenenue (3 )

1. Ilonsatre o xumMnuyeckou TexHonoruu. [IponssoacTeo
HEOPraHWYECKMX BEIIECTB U OKPYKAKOIIAs CpeJia.

2. Ilonsatue o meramutypruu. IIpon3BoacTBO U NPUMEHEHNE YyTyHA
U CTaJu.

3. O6o00menne 3Hanui o Teme 13.

Jemonctpanuu. 1. Kogorpammsl U 1HHaMHU4YecKoe mocooune
«IIpousBoncTBO cepHOM KUCIOTH». 2. Kosulekuyst MUHEpaJIoB U
TOpHBIX OPo. 3. Cratiovl o xumuueckou mexnonozuu. 4. Monenu
IIPOU3BOJICTBA CEPHOI KUCIIOTHI.

Hcnonb30BaTh BHYTPU- B MEKIPEIMETHBIC CBSI3H.
VYyacTBOBaTh B MPOOIEMHO-TTOMCKOBOM
JeSTebHOCTH.

CocTaBnAaTh Ki1acCH(pUKAIIMOHHBIE CXEMBI,
CpaBHHUTEIbHBIC U 0000IIAIOIINE TAOIHUIIBI,
OIIOPHBIC KOHCTICKTHI.

OTb6upaTh HHPOPMAITUIO U3 APYTUX UCTOYHHUKOB
JUTSI TIOATOTOBKH KPATKUX COOOIIECHUH.

['OTOBUTH KOMITBIOTEPHBIC MTPE3ECHTAIUH 110 TEME




Tembl, pacKpbIBaoIIMe JAHHbII XapakTepucTHKA OCHOBHBIX BH/10B
paszes nporpammbl. Komuecrso OcHOBHOe coJep:kaHue M0 TeMaM AesiITeJIbHOCTH YYeHUKA

4acoB, 0TBOAUMbIX HA IAHHYI0 TeMy (Ha ypoBHe y4eOHBIX JAeicTBHUIl)

JlaGopaTopHblii onbIT. O3HaKoMIeHUe ¢ 00paA3YaAMU CIPbSL OIS
npou3800Cmea CepHoll KUCI0Mbl, YyeYHa U CIAIU

14. O6001menne 3a Kypc 9 1. IToBTOpenue kypca 9 kiacca.
Kkjacca (34) 2. 'opoBast KOHTpoOJIbHAS paboTa.
3. Ypok-urpa




Tpeﬁosamm K YPOBHI0 OAT0OTOBKH BbIITYCKHHKOB OCHOBHOI'0 001IEro 06pa'mBaHun o XUMHH.

B pesysbrare H3y4eHHUs] XHMHH YYE€HHK 10/IKeH
3HATH / NIOHUMATH
o  Xumuueckyio CUMOIUKY: 3HAKH XHUMHUYECKUX 3JIEMEHTOB, (POPMYJIbl XHMUYECKUX BELIECTB M YPABHEHHUS XHMHICCKUX peaKiuid.
o  Bavicheiiuiue Xumuueckue NOHAMUA: XUMUUYECKHil 2IEMEHT, aTOM, MOJIeKyna, Ar, Mr, HOH, XUMHYECKasi CBS3b. BEMIECTBO, KilacCH(UKALUS BELIECTB,

MOJTb, MOJISIPHAsl Macca, MOJIAPHBI 00beM, XUMHYeCcKas Peakius, KiaccupuKalus peakiui, SJIeKTPOIMT U HEVIEKTPOJIUT, DJ1, OKUCIUTEND U
BOCCTAHOBUTEJIb, OKHCIICHUE U BOCCTAHOBIICHHE.

e (CHOGHbIE 3AKOHbI XUMUU: COXpaHEHHUs MACChl BELIECTB, MNOCTOAHCTBA COCTABA, ﬂCpPlOllH‘{CCKP[ﬁ 3aKOH.

o Ha3zvieamp: XUMHYECKHUE DJIEMEHTBI, COC/IMHEHUS U3YUYEHHBIX KIIAaCCOB.

O6vacuamp: GU3MUECKHUIl CMBICI aTOMHOTO (TTOPSIKOBOT0) HOMEPA XMMHYECKOT0 HJIEMEHTA, HOMEPOB IPYTIIIBI H MEPHO/A, K KOTOPBIM SJICMEHT
NPUHA/IEKUT B [IEPHOUYECKOI CHCTEME; 3aKOHOMEPHOCTH H3MEHEHHUSI CBOHCTB 2JICMEHTOB B NIPE/IE/Iax MAJIBIX MIEPHOZIOB U INIABHBIX MOArPYIIL;
CYLIHOCTb peaKiuii HOHHOro oOMeHa.

Xapaxmepuzosamp: xvumudeckue ementsbi (01 H 10 Ca) Ha 0CHOBE HX MOJIOKEHHS B IEPHOJIUUECKOH CUCTEME 1 0COOEHHOCTEH CTPOEHUSI MX aTOMOB;
CBSI3b MEXJLY COCTABOM, CTPOEHHEM M CBOMCTBAMM BELIIECTB; XHMUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUCCKUX BEIICCTB.

Onpedenanp: COCTAB BELIECTB 110 X (GOpMyJiaM, IPUHA/UICKHOCTD BEIECTB K ONPE/ICIICHHOMY KIIaccy COEIMHECHHMA, THITHI XUMHUECKUX PEAKIIH,
BAICHTHOCTD M CTENEHb OKHC/ICHHUS 2IEMEHTA B COSMHEHMSIX, THIT XUMUUECKO# CBSA3HM, BO3MOXKHOCTh MPOTEKAHUS PEAKIMH HOHHOTO 0OMEHa.

e Cocmagiame: (bOpMyHbl HEOPraHu4eCKux COEIMHCHHU I H3y4YE€HHBIX KJIACCOB; CXE€MbI CTPOCHHS aTOMOB IIEPBLIX 20 XMMHUYECKUX IJIEMEHTOB
HCpHOllH‘lCCKOﬁ CUCTEMBI, YPABHCHHUSA XUMHUYCCKUX peaxuuﬁ.

e Oébpawmamobca: ¢ XUMHYECKO# 110CY10H ¥ 1ab0paTOpPHBIM 000PY/I0BAHHEM.
Pacno3nagams ORbIMHBIM RYMEM: KACIOPOJ1, BOJIOPO/L, YIIIEKUCIIBIA a3, aMMHaK; pacTBOPbI KMCJIOT U IIEIOYeH; XITIOpH/I-, cyibdar-, kKapOoHaAT- HOHBI.
Boruucaame: MaccoByIO JIOJII0 XUMHYECKOT0 HJIeMEHTa 110 (opMyJie COeJMHEHUS,; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; KOJIMYCCTBO BEIICCTRA, o0beM
MJIM Maccy MO KOJMYECTBY BEILIECTBA, 00BEMY MM MAcce peareHTOB MIIH MPOJYKTOB PEAKIIUH.
W cio/ib30BaTh NPHOGPETEHHbIE 3HAHNA H YMEHHS B NPAKTHYECKOT 1eATeILHOCTH U MOBCEIHEBHOMN KU3HH /UL
e BeszonacHoro oOpaiieHus ¢ BEeCTBAMU M MaTepraiaMu.
DKOJIOrHYECKH IPAMOTHOTO MOBEJICHUS B OKPYXKaloUIeH cpejie.
OIEHKH BIHSHUS XMMHUYECKOTO 3arpsi3HEHUsI OKPYIKAIOLIEN CpeJibl Ha OpraHu3M YesloBeKa.
KpuTHueckoii oleHKu HHOOPMALMH O BEIIECTBAX, HCHOJIb3yEMBIX B OBITY.
[IpuroToBiIeHNs PACTBOPOB 3a[aHHON KOHIIEHTPALIMH.



I(pumepuu OUCHUGBAHUA YCMHbBIX Oomeemoes U I’llleMéHHleptlﬁOln no
XUMUU.

Pe3ynbrarel 00y4eHHs] XUMUU AOJKHBI COOTBETCTBOBAThH OOIINM 33/1a4aM MpeaMeTa U TpPeOOBaHHSIM K €r0 YCBOCHHIO.

PesynbraTel 00y4eHHUs1 OLIEHUBAIOTCS O MATHOATBHON cucTeme. [Ipu olleHKe YUUTHIBAIOTCS CIIEAYIONINE Ka4yeCTBEH HbIE MTOKAa3aTeIH OTBETOB:

* rIyOrHA (COOTBETCTBUE H3yYEHHBIM TEOPETUICCKIM O0O0OIICHUSIM);

*0CO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B IPOrpaMMe YMEHHUSIM IPUMEHSTH MOTYyYSHHYIO HH()OPMAIHIO);

*II0JTHOTA (COOTBETCTBHE 00BEMY MPOrpaMMBbl M HH(OPMAIIH YUCOHUKA).

[Ipu o11eHKE YYUTHIBAIOTCS YHCIIO U XapaKTep OMMOOK (CyIIeCTBEHHBIE MM HECYIICCTBEHHBIE).

Cy1iecTBeHHbIE OIIMOKU CBSI3aHBI C HEAOCTATOYHOM TTTyOMHOM M OCO3HAHHOCTBIO OTBETa (HampUMep, YYeHUK HEeMPaBUILHO YKa3all OCHOBHBIC MPU3HAKH
MOHATHM, SIBJICHUI, XapaKTepHbIE CBOMCTBA BEIIECTB, HEMPABUILHO CHOPMYITUPOBAT 3aKOH, MPABWIO U T.[. UM YYEHUK HE CMOT MPUMEHUTH TEOPETHUYECKUE
3HAHUA JUIS OOBSICHEHUS U MPEACKa3aHUs SBJICHHI, yCTAHOBICHUU MTPUUMHHO-CIIEICTBEHHBIX CBSA3€H, CpaBHEHHS U KJIacCU(DUKAIIMK SABICHUH U T. 11.).

HecymiecTBeHHble OMMOKKA OMPEIENAIOTCS HEMOJHOTONW OTBEeTa (HAmpUMep, YNYIIEHHWE M3 BUJA KAKOTO-TMO0 HEeXapaKTepHOro (axrta Mpu OMHCAHUU
BEIIECTBA, mporecca). K HUM MOXXHO OTHECTH OTOBOPKH, OIMCKH, JOMYIICHHBIC 10 HEBHUMATEIBHOCTH (HAaIlpuUMep, Ha ABa W OoJjiee YpaBHEHUH peakuuil B
MTOJTHOM MOHHOM BHJIE JIOMYIIEHA OJHA OIMOKa B 0003HAYEHUU 3apsia HOHA).

PesynbraTel 00y4eHHsS TPOBEPSIIOTCS B TIPOIECCE YCTHBIX M THCHMEHHBIX OTBETOB YyYaIlUXCs, a TAaKKe IPH BBHIIOJHEHUH HUMH XUMHUYECKOTO
AKCIIEPUMEHTA.

O1eHKAa VCTHOI'0 OTBETA

Onenka «5»:
* OTBET MOJIHBIN U NPAaBUIbHBINA HA OCHOBAaHUM U3Y4YECHHBIX TEOPUIL;
* MaTepHaJl U3JI0KEH B ONPEIEIICHHON JJIOTUYECKOM NTOCIIEI0BATEIbHOCTH, IUTEPATYPHBIM SI3bIKOM;
* OTBET CAMOCTOSITEIbHBIM.
Ouenka «4»:
* OTBET IOJHBIA U MPAaBUJIBHBIN HA OCHOBAHWH W3YUYEHHBIX TEOPHIl;
* MaTepuall U3JI0XKEH B OINPEeIEHHON JIOTHYECKOM MOCIe10BaTeIbHOCTH, IPU 3TOM JIOMYIIEHBI IBe-TPU HECYIECTBEHHbIE OIIMOKH, UCTIPaBIEHHBIE 110
TpeOOBAHUIO YUUTEIIS.
Onenka «3»:
* OTBET MOJIHBIHN, HO ITPHU ATOM JIOIYILIEHA CYIIECTBEHHAsl OLIMOKA MJIM OTBET HEMOJIHBIN, HECBA3HBIM.
Ouenka «2»:



* IIpU OTBETE OOHAPYKEHO HEMOHMMAaHWE y4YalllMMCS OCHOBHOTO COJEp)KaHUSI y4eOHOro MaTepualia WIH JOMYIICHBl CYyIIeCTBEHHBIE OIIMOKHU, KOTOPHIE
y4aIuiicss He MOXKET UCIIPABUThH MPU HABOSIIMX BOMPOCAX YUUTEIIS.
Onenka «1»:
* OTCYTCTBHUE OTBETA.

OneHka NMCbLMEHHBIX PA00T

1. Ouenka IKcnepumeHmanbHbIX yMEHUT

OHGHK& CTaBUTCsI Ha OCHOBAaHHNU Ha6JHOI[eHI/I${ 3d yHallluMHUCA U MUCbMCHHOI'O OTYUCTA 34 pa60Ty.

Onenka «5»:

* paboTa BBIITOJIHCHA TIOJHOCTHIO U MTPABWIIBHO, CJICJIAHbI PABUILHBIC HAOIOICHUS U BBIBOJIBL;

* SKCIIEPUMEHT OCYIIECTRIICH 10 IUIaHy C YIETOM TEXHHUKH 0€30IaCHOCTH M IMPaBUII PabOTHI C BEMIECTBAMH U 000PYIOBAHHEM;

* MPOSIBJICHBI ~ OPraHU3alMOHHO-TPYIOBbIC yMeHUS  (IIOAJIEPKUBAIOTCS YUCTOTA pabOyero Mecta W MOPSJIOK Ha CTOJIe, IKOHOMHO HCIIOJIb3YIOTCS
PEaKTUBBI).

Ouenka «4»:

* paboTa BBINIOJIHEHA TIPABUIBHO, C/ENIaHbl MPaBUIbHBIC HAOMIOJEHUS M BBIBOJBI, HO TIPU ATOM AKCIEPUMEHT MPOBEJEH HE MOJHOCTHIO MU JOMYIIEHBI

HECYIIECTBEHHBIE OIIMOKHU B paboTe ¢ BEllecTBaMH U 000pyA0BaHHEM
Ouenka «3»:

* paboTa BBHIMOJIHCHA TPABHILHO HE MEHEE YeM HAIOJIOBHHY WJIM JIOMYIICHA CYIISCTBEHHAs OIMMOKa B XOJ¢ IKCIIEPHUMEHTa, B OOBSCHCHUH, B
opopmiieHnH pabOThI, B COOIIOIEHUN TPABUJI TEXHUKHM OE30MacCHOCTH IMPHU paboTe ¢ BEIIeCTBAMH U O0OPY/IOBAaHHUEM, KOTOpash HCIPABISETCS IO
TpeOOBaHUIO YUUTEIS.

Ouenka «2»:

* JOMyIIeHkl ABe (M 0oJee) CYIIeCTBEeHHbIE OMMUOKHA B XOJI€ IKCIIEPUMEHTa, B 00BSCHEHUH, B 0(OpMIICHHH PadOTHI, B COOMIOCHUH MPABHUI TEXHUKU

0€e301MacHOCTH MPpH paboTe ¢ BELIECTBAMHU M 000pYyI0BaHUEM, KOTOPBIE YUAITUICS HE MOKET UCIIPABHUTH JJAXKe MO TPEOOBAHUIO YUUTEIS.
Ouenka «1»:
* paboTa He BBITIOJIHEHA, Y YJAIllerocs OTCYTCTBYIOT SKCIIEpUMEHTAIbHBIE YMEHUSI.

OneHKa YMEHHH peliaTh JKCIIePUMEHTAJTbHbIE 32124l

Onenka «5»:



* [UIaH PEIICHUS] COCTABJICH MPABUIILHO;
* MPaBUJIHHO OCYIIECTBIIEH MO00P XUMUYECKUX PEAKTHBOB U 000PYIOBAHHUS,
* JIaHO MOJIHOE O0BSICHEHHUE U CCIaHbI BEIBOIBI.
Onenka «4»:
* [UIaH PEIICHMS COCTABJICH MPABUJIBLHO;
* MPaBWJIbHO OCYIIECTBJICH MOJ00p XMMHYECKHUX PEAKTHBOM M OOOpYIOBaHMs, NMPH ITOM JOMYIIEHO HE Oojiee JBYX HECYIIECTBEHHBIX OIIHOOK B
O0OBSACHEHHH U BBIBOJAX.
Onenka «3»:
* UJIaH PEIICHUS COCTABJICH MPABUIIBLHO;
*TIPaBUJILHO OCYIIECTBIICH TIOJI00P XUMUYIECKUX PEAKTHBOB H 000PYAOBAHMUS, HO JIOMYIICHA CYNIECTBEHHAS OMIMOKAa B OOBSICHEHUN U BBIBOJIAX.
Onenka «2»:
* IOMYIICHBI ABe (M O0iee) OMMOKHY B TUIaHE PELIeHUs, B MOA00pe XMMHUECKUX PEaKTUBOB U 000PYIOBaHUS, B OOBbSICHEHUH U BBIBOJIAX.
Omnenka « 1 »:
* 33]1a4a HE peIlIcHa.

OneHka yMEHHM peliaTh pacdeTHLIC 3a1aUn

Onenka «5»:
* B JIOTHYCCKOM PACCYXJICHUH U PEIICHUH HET OIMMUOO0K, 33a/1a4ya PelieHa PalHOHATBHBIM CIIOCOO0M.
Onenka «4»:
*B JIOTHYECKOM PAaCCYXJCHUH U PEIICHUU HET CYIIECTBEHHBIX OIMUOOK, HO 33aJaua pelieHa HepallMOHAIBHBIM CIIOCOOOM WIIM JOMYIIEHO He Oolee IBYX
HECYIIECTBEHHBIX OIITHOOK.
Onenka «3»:
*B JIOTHYECKOM PACCYXJICHUH HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIIEHA CYIIECTBEHHAS OINOKA B MATEMAaTHYECKUX PacyeTax.
Onenka «2»:
*MIMEIOTCS CYIIECTBCHHBIE ONIMOKH B JIOTHICCKOM PACCYKJICHHUU U B PEIICHUH.
Onenka «1»:
*OTCYTCTBUE OTBETA HA 3aJaHHE.

O1neHKa NUCLMEHHBIX KOHTPOJBHBIX PA00OT

Onenka «5»:



*OTBET IMOJIHBIN U MPABWIBHBIN, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.
Onenka «4»:
*OTBET HEMOJHBIN WIH JOMYIIEHO HEe 00Jiee TBYX HECYIIECTBEHHBIX OIMHNOOK.
Onenka «3»:
*paboTa BBIMOJIHCHA HE MCHEE YeM HAITOJIOBHHY, JOIMYIICHA OJIHA CYIIECTBEHHAS OMIMOKA M IPH 3TOM JIBE-TPH HECYIIECCTBECHHBIC.
Onenka «2»:
*paboTa BBIMOJIHCHA MEHBIIIC YE€M HAIOJIOBHHY HIIA COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX OIITHOOK.
Onenka «1»:
*paboTa He BBITOJIHEHA.

[Ipu oreHKe BBITIOTHEHHS MTUCHEMEHHOW KOHTPOJIBHOU PaboThl HEOOXOIUMO YUUTHIBATh TPEOOBAHUS €IMHOTO OphOTrpaduIecKoro pekuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTUPYET MPEAIIECTBYIONIUE MPU BHICTABICHUU OTMETKH 33 YETBEPTh, MOITYTOJHE, TO/I.
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