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HopmaTuBHO — nnpaBoBbie 10KyMeHThI Ha 2020-2021 yu.r.

3akoH «006 oOpazoBanuu B Poccmiickoit deneparun» B pepakmuu oT 29.12.2012 rona
No 273-03

3akoH Pszanckoit obmactu ot 29.08.2013 Ne 42-O3 «O0 ob6pazoBanuu B Psizanckoit
o0nacTu»

[Ipuka3z MunuctepctBa oOpa3zoBanus u Hayku P® ot 17 nmexabps 2010 r. Ne 1897
"OO0 yTBepxkIeHun (QeaepasbHOr0 TOCYAapCTBEHHOIO0 00pa3oBaTEIbHOTO CTaHAapTa
OCHOBHOTO 00111er0 00pazoBaHusi" (C U3MEHEHUSIMU U JoNoJHEeHUAMHU oT 29.12.2014, ot
31.12.2015)

[Ipuka3s MunucrepctBa oOpazoBanuss U Hayku P® ot 30.08.2013 Ne 1015 «OO0
YTBEP)KICHUHM  TIOpSIIKA  OpPraHW3alldid W OCYIISCTBJICHHUS  00Opa30BaTeIbHOM
JeSATETLHOCTH TI0 OCHOBHBIM 00111€00pa30BaTEIbHBIM MPOrpaMMaM — 00pa30BaTeIbHBIM
nporpaMMaM HayaJbHOTO OOIEro, OCHOBHOTO OOINEr0 H CPEJHEro oOIIero
oOpa3oBaHUs»

[Ipuka3 Munnpocsemenuss Poccun ot 22.11.2019 Ne 632 "O BHeceHMH U3MEHEHUN B
dbeneparbHBIE  TIEPEUYCHh YYCOHMKOB, PEKOMEHAYEMBIX K HCIIONB30BAHUIO TIPH
peanu3alyyu UMEIOIIUX TOCYJapCTBEHHYIO aKKpEIUTAIlMI0 00pa30BaTENIbHBIX MTPOTrpaMm
HayaJlbHOro  OOIIEro, OCHOBHOTO OOIIero, cpeaHero oo6mero o0pa3oBaHMs,
chopMUpOBaHHBIN MPUKa30M MUHHCTEpCTBA MpocBemeHus Poccuiickori denepanuu oT
28 nexabpst 2018 r. Ne 345"

[TocTanoBnenue ['MaBHOrO rocyaapcTBEHHOTO CaHMTApHOTO Bpadya P® ot 29 nexabps
2010 1. No 189 "OOG yrBepxaenun CanlluH 2.4.2.2821-10 "CanutapHo-
AMUACMHUOJIOTHYECKHE TpPeOOBaHWSA K YCIOBHSIM U OpraHu3aluyd  oOy4YeHHs B
00111e00pa30BaTEIbHBIX YUPEKICHUSIX" (C UBMEHEHUSAMH U JIOTIOTHEHUSIMHU )

Konnermust mpemogaBaHus y4eOHOTO TIpeaMeTra «XHUMHS» B 00pa30BaTEIIbHBIX
Opra"u3anusax Poccniickon denepanun, pean3yoInX OCHOBHBIE
o01ieoOpa3zoBaTeabHbIe MPOTPAMMBbI

[Mpuka3 MunucrepctBa oOpazoBanus Pszanckoii o6mactu Ne 132 or 03.02.2020).
VYuebnsiii minan MbOY «barpamosckas CIlI» (mpuka3 Ne oT )
[Tonoxenue o padboueit nporpamme nenarora MBOY «barpamosckas COILL»

VYuebnsiii rogoBoi rpaduk  MBOY «barpamosckas CHI» (mpuka3z Ne oT
)

[IpumepHas ocHOBHasi oOpa3zoBareibHas MporpaMMa OCHOBHOTO OOIIEro oOpa3oBaHUS
(xumust) (omoOpeHa perieHueM (henepabHOr0 Y4eOHO-METOAMUECKOT0 O0BEAMHEHUS 10
obmiemy oopazoBanuto, mpotTokoi ot 08.04.2015 Ne 1/15) (pen. ot 04.02.2020)




TlosicHuTEIBLHASA 3aIMCKA

3a ocHOBY paboueii mporpaMMbl B3sita aBTopckas mporpamma O.C. INabpuensna. IIporpamma oCHOBHOTO
obmiero oopazoBanus mo xumuu 8-9 kiaccel. ABTopsl O. C. ['abpuensiH, A.B. Kymniioa u3 coopauka:

Xumus. 7—9 knaccel: Paboune nporpammet / coct. T. JI. 'amOyprieBa. — 3-€ u3., crepeoTun. — M.:
Hpoda, 2015

[IpenoiaBaHre XMMHUU BEACTCS 10 YIEOHUKAM:

Xumus 8 kitace. YueOHHK 1)1 001eo0pa3oBaTenbHbIX yupexaenni. ['adpuensu O.C. — M.: lIpoda, 2014
Xumus 9 kmace. YueOHUK A1t o0mieo0pasoBarenbHbIX yapexaenuid. ['adpuensa O.C. — M.: [Ipoda, 2014
[IpenogaBanue BeeTCsl HA PYCCKOM SI3BIKE.

Kaxip1ii yernoBek >KMBET B MHpE BEIIECTB, IMO3TOMY OH JODKEH MMETh OCHOBBI (DyHAaMEHTAJIbHBIX
3HAHUU MO0 XUMUU (XUMHUYECKasi CUMBOJIMKA, XUMUYECKUE TOHATHUSA, (AKThl, OCHOBHbIE 3aKOHBI U TCOPHUH),
MO3BOJISIONIME BBIPA0OTaTh TPEACTABICHUS O COCTAaBE BEUIECTB, WX CTPOCHUHU, MPEBPALCHHSIX,
MIPAKTUYECKOM HCIIOIb30BAaHUM, a TakKe 00 OMACHOCTH, KOTOPYIO OHHM MOTYT MpeACTaBisATh. M3ydas
XUMHIO, YydYallMecs Y3HAlOT O MAaTepualbHOM E€IUHCTBE BCEX BELIECTB OKPYXKAIOIIEro MUpa,
0OyCIIOBJIGHHOCTH CBOMCTB BEIIECTB UX COCTaBOM U CTPOCHHMEM, MO3HABAEMOCTH U MPEACKa3yeMOCTH
XUMHUYECKHUX SIBJICHUW. M3ydeHWe CBOWCTB BEIIECTB M WX MPEBPANICHHA CIOCOOCTBYET Pa3BHTHIO
JIOTUYECKOTO MBIIIICHHUS, a PaKTU4YecKas padoTa ¢ BelecTBaMu (J1abOpaTOPHBIE OMBITHI) — TPYIOIIOOUIO,
aKKypaTHOCTH M coOpaHHOCTH. Ha mpumepe XWMuHM ydamiuecs MOJYYaroT IPEICTaBICHUS O METOJax
MO3HAHUS, XapaKTEPHBIX JJIS1 €CTECTBEHHBIX HAayK (9KCIIEPUMEHTAILHOM U TEOPETUUYECKOM).

[enstmMu U3yyeHUs: XMMUU B OCHOBHOM ILIKOJIE SIBJISIIOTCSA:

1. dopmupoBaHue y 00y4aromMXcsi yMEHUS BUJIETh M MOHUMATh [IEHHOCTh 00pa30BaHUs, 3HAYUMOCTh
XUMHUYECKOTO 3HaHMS Ui KaXJIOro 4YelloBEeKa HE3aBUCHUMO OT €ro mpo¢ecCHOHaIbHOU
NeSTeNIbHOCTH;, YMEHUS pa3inyaTh (DaKThl U OLIEHKHU, CPAaBHUBATH OLEHOYHBIE BBIBOJbI, BHAETh HX
CBA3b C KPHUTEPUSMHU OLEHOK M CBS3b KPUTEPUEB C ONPEJEICHHONM CHUCTEMOM LEHHOCTEH,
(dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HUILIUIO;

2. ¢opmupoBaHHE Yy OOYYaIOUIUXCS IETOCTHOTO TPEACTABICHUS O MUPE W POJIU XUMHH B CO3JaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MHpPA; YMEHUS OOBICHITH OOBEKTHI M MPOIECCHI
OKPY’KaIOIIEH JEUCTBUTEIBHOCTH — IPUPOJHOM, COLMAIBHON, KYJIbTYPHOW, TEXHUYECKOU CpEIbl,
UCIOJIB3YS AJISl 3TOT0 XUMHUYECKUE 3HAHUS,

3. mpuoOpereHHe 0OyUYAIOUIMMHUCS OTIBITa Pa3HOOOPa3HOW JesITeIHbHOCTH, TO3HAHUS U CAMOTIO3HAHUS;
KIIIOYEBBIX HAaBBIKOB (KIJIFOYEBBIX KOMIIETEHTHOCTEW), MMEIOIIMX YHHBEpPCAJIbHOE 3HAYEHUE JUIs
Pa3IMYHBIX BHJIOB JESATENBHOCTH: pPELICHUs NpoOJieM, NPUHSATHUS PpELICHWH, MOMCKa, aHalu3a U
00paboTku HH(OpPMAIMKU, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB H3MEPEHM, COTPYIAHHYECTBA,
0e30MacHOro 0OpalleHHs C BELIECTBAMU B IOBCEIHEBHON JXU3HU. (OPMUPOBAHUE Y YyYaIIUXCS
XUMHMYECKON KapTHHBI MHpa KaK OPraHMYECKOM YacTH €ro ILEJOCTHOM €CTECTBEHHOHAYYHOMN
KapTUHBI,

4. pa3BHUTHE MO3HABATENbHBIX HHTEPECOB, HMHTEJIEKTYalIbHbIX M TBOPYECKMX CHOCOOHOCTEH Y
yyaluxcsl B MpoLecce M3y4yeHUs UMM XUMHYECKOM HayKd M €€ BKJIaJla B COBPEMEHHBIH Hay4yHO-
TEXHUYECKUM MPOrPeCC;

5. (opMHpoBaHME Ba)KHEHIIMX JIOTMYECKUX OINepaluil MbIIUIEHUS (aHalIW3, CHUHTE3, 0000IIeHHe,
KOHKpETHU3alisi, CpaBHEHUE U JIp.) B MPOLecce MO3HAHUS CUCTEMbl BAKHEUIINX MOHATUH, 3aKOHOB U
TEOpUH O COCTaBE, CTPOEHUU U CBOMCTBAX XMMHUYECKHUX BEIIIECTB;

6. BocmuTaHue YOEKACHHOCTH B TOM, YTO NPUMEHEHHE IOJyYEHHbIX 3HAHUH M YMEHHUH MO XMMUHU
SIBJISIETCST 00OBEKTUBHON HEOOXOIMMOCTHIO JIJIs1 0€301acHOM pabOThI C BEIIECTBAMU U MaTepHUalaMU B
OBITY U Ha IPOU3BO/ICTBE;

7. TPOEKTUPOBAHME U peajn3alus BBIMYCKHUKAMH OCHOBHOM IIKOJBI JIMYHOM 00pa3zoBaTesIbHOMN
TPaeKTOpUHU: BbIOOp mpoduias oOyueHUs B CTapiied IMIKoJe WM NpodeCcCHOHATHLHOrO
00pa30BaTEeNbHOTO YUPEKICHNUS;

8. oOBIajgeHUE KIIOYEBHIMU  KOMIETCHIHsIMH  (y4eOHO-TIO3HABATEIbHBIMU,  WH(OPMAIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMH )

Cornacno yuebnomy miany MbOYVY «barpamosckas CLL», Ha XuMuto oOTBOIUTCS 2 yaca B 8 Kiiacce
(Bcero 68 yacoB) u 2 yaca B 9 kiacce (Bcero 68 4acos).



ITnanupyemoie pesynomamot oceoenun Kypca «Xumusa» ¢ 8-9 knaccax.

BbINYCKHHUK HAYYUTCS:

* OTIMCHIBATh CBOWCTBA TBEPABIX, KHUIKHX, ra3000pa3HBIX BEHIECTB, BBIACISAS WX CYIIECTBEHHBIC
MIPU3HAKU;

* XapaKTepu30BaTh BEIIECTBAa IO COCTaBY, CTPOCHHUIO U CBOWMCTBaM, YCTaHABJIMBATh MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEKY JaHHBIMU XapaKTEPUCTHKAaMHU BEILIECTBA;

* PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHX MOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUN IJIEMEHT),
«IIPOCTOE BEILIECTBOY, «CI0KHOE BEILIECTBOY, «BAJIECHTHOCTBY, UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* H300pakaTh COCTAaB MPOCTEHIIMX BEHICCTB C IOMOIIBI0 XHUMHYECKUX (GOPMYyIT U CYIIHOCTh
XUMHUYECKUX PEAKLUN C TOMOILBI0 XUMUYECKUX YPABHEHUN;

* BBIYMCIISATh OTHOCUTEIBbHYIO MOJIEKYJIPHYIO U MOJIIPHYIO MAacChl BELIECTB, @ TAKKE MACCOBYIO JIOJIIO
XUMHYECKOT'0 JIEMEHTA B COCIMHEHMSX JIJISl OLICHKU MX MPAKTHYECKOM 3HAYMMOCTH;

* CpaBHHUBATh I10 COCTABY OKCHU/IbI, OCHOBAHUS, KHUCIIOTHI, COJIH;

* KJ1accu(UUIHUPOBATH OKCUABI 1 OCHOBAHHUS 110 CBOMCTBAaM, KUCJIOTHI U COJIU TI0 COCTaBY;

* MMOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKON TIOCYI0H;

* POBOJIUTH HECIIOKHBIE XUMHUYECKUE OMbBITHI U HAONIOJIEHUS 33 MU3MEHEHHUSIMH CBOWCTB BELIECTB B
MPOIIECCEe WX MPEBPAICHUH; COOII0IaTh MpaBUiIa TEXHUKH OC30MACHOCTH MIPH MIPOBEICHUHN HAOIONCHUN H
OIBITOB;

* pa3IMyuaTh OSKCIEPUMEHTAIBHO KHUCJIOTHI M IIENOYM, TMOJB3YSACh HMHAUKATOPAMH, OCO3HABATh
HE00X0IUMOCTh COOMIOICHHS Mep 0€30M1acCHOCTH TP OOPAIICHUN C KUCIOTaMH U IIEI0YaMHU.

* pacKpbIBaTh CMBICI nepuoandeckoro 3akona Jl. 1. Menneneesa;

* OMUCBHIBATh M XapakTepHu30BaTh TaOMMUHYI0 (OpPMY MEPUOAUYECKONH CHUCTEMBbl XUMHUYECKHX
3JIEMEHTOB;

* XapaKTepu30BaThb COCTaB ATOMHBIX SIJAE€P U paCHpEleICHUE Yucia 3JIEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM aTOMOB XHMHYECKHX 3JIEMEHTOB MAaJbIX NEPHOJOB MEPUOIUYECCKON CHUCTEMBI, a TaKXe Kalusi U
KaJIbLIMS;

* pa3IMyaTh BUIbI XUMUYECKOUN CBSI3U: MOHHYIO, KOBAJICHTHYIO TOJIIPHYIO, KOBAJICHTHYIO HETIOISPHYIO
1 METaJUIMYECKYIO;

* H300pakaTh JJICKTPOHHO-UOHHBIE (OPMYIIBI BEIIECTB, OOpPa30BAHHBIX XUMHYCCKHUMH CBS3SIMU
pa3HOro BUAA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHHUS MX KPUCTAIUTMYECKUX PEHIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHX;

* XapaKTepu30BaTb XMMUYECKHE BJIEMEHThl U UX COEJUHEHHUS Ha OCHOBE IOJIOKEHUS HJIIEMEHTOB B
MEPUOINYECKON CUCTEME U OCOOCHHOCTEN CTPOCHHUS UX aTOMOB;

* XapakTepu3oBaThb HAYYHOE U MHPOBO33PEHUECKOE 3HAUYEHHUE [MEPUOJMYECKOrO0 3aKOHA U
MEePUOINYECKON CcHCTeMbl XuMuuyeckux siemeHToB JI. M. MeHneneeBa; ¢ OOBSICHATH CYTh XHUMHYECKUX
MIPOLIECCOB U WX MPUHIUIMHAIBEHOE OTINYUE OT (PU3NUECKUX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIINN;

* YCTAHABIIUBAaTh IPUHAUICKHOCTh XUMHUYECKOM PEAKUMU K ONPEACNIEHHOMY THUILYy IO OJHOMY U3
KJIaCCU(DUKAIMOHHBIX TPU3HAKOB: 1) M0 YHCIIy M COCTaBY HMCXOJHBIX BEIIECTB W IMPOAYKTOB PEaKIIUU
(peakuuu coeMHEHUS, Pa3I0KEHUs, 3aMeIeHHs] U 00MeHa); 2) MO BBIACIECHUIO WU MOTIOMIEHUIO TETIOTHI
(peakiuu 5K30TEPMHUYECKUE U DHAOTEPMHUYECKHE); 3) MO0 U3MEHEHHUIO CTEICHEW OKUCIEHUS XUMHUYECKHX
AJNIEMEHTOB (PEaKIMM OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIE); 4) M0 00paTMMOCTH Tpolecca (peakiuu
oOpaTuMble 1 HEOOpaTUMBbIE);

* COCTaBJIATh YPaBHEHUS 3JIEKTPOJIUTUYECKOW IUCCOLMAIIMU KHUCIOT, LIENOYEH, COJeil; MOJIHbIE M
COKpalI¢HHBIC HWOHHBIC YPaBHEHHUs pEaKIMid OOMEHa; YpPaBHEHUS OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peakuuii;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX PEAKIUNA TO (opMysiam/Ha3BaHUSM HCXOJHBIX BEIIECTB;
OTIpEeIETISATH UCXOAHBIE BEIIEeCTBA M0 (hopMynam/Ha3BaHUSM MPOIYKTOB PEAKIUY;

* COCTaBIIATh ~ YPaBHEHUS  PEAKIH, COOTBETCTBYIOIIUX  IOCIEAOBATEIBHOCTH  («IIETIOYKEY)
MpEeBpaIICHUII HEOPraHUYECKUX BEIIECTB PA3IUUHBIX KJIACCOB;

* BBISIBJISITH B TPOIECCE AKCIEPUMEHTA MPHU3HAKH, CBUIACTEIBCTBYIOIINE O MPOTEKAHUH XHUMHUYECKOM
peakuuy;



* IPUTOTOBJISITH PACTBOPHI C ONPEICTEHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

* ONpEACNATh XapaKTep CpeAbl BOJHBIX PACTBOPOB KUCIOT M IIEJIOYEH MO HM3MEHEHUIO OKPACKHU
MHUKATOPOB;

* IPOBOJUTh KAYECTBEHHBIC PEAKIMH, MOATBEP)KIAIOIINE HAIMYME€ B BOJHBIX PACTBOpPAX BEIIECTB
OTJIEIbHBIX HOHOB

* OTIPEACTATh MPHUHAIISKHOCTh HEOPTaHMYECKUX BEIIECTB K OAHOMY M3 M3YYCHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl U HEMETAJUIbl, OKCH/IbI, OCHOBAHUS, KUCIIOTHI, COJIN;

* COCTaBJIATH (HOPMYJIbI BEIIECTB 110 UX Ha3BAHHSM;

* ONPEIENSATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (HOPMYJIBI HEOPraHMYECKUX COCJMHEHUH 10 BAJECHTHOCTSM M CTEHCHSAM OKHCICHHS
AJIEMEHTOB, a TaKXKe 3apsilaM HOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBaHUM U COJIEHl;

* OOBSICHIATh 3aKOHOMEPHOCTH HW3MEHEHHUS (DU3MYECKHX W XHMHYECKUX CBOWMCTB IMPOCTHIX BEIIECTB
(MeTayuIoB M HEMETAJUIOB) M HUX BBICIIMX OKCHIOB, OOpa30BAHHBIX 3JIEMEHTAMH BTOPOTO M TPETHErO
IIEPHUO/IOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XMMUYECKHE CBOWCTBA, XapaKTEPHbIC Ul KaXJOTO M3 KJIACCOB HEOPTaHMYECKUX
BEIIIECTB: KUCJIOT, OCHOBAHMUM, COJICH;

* IPUBOJIUTH IPUMEPHI PEAKIIHN, TOATBEPKIAIONINX XUMUUYECKHE CBONCTBA HEOPTAaHUYECKUX BEIECTB:
OKCHJIOB, KUCJIOT, OCHOBAHMI U COJIEH;

* OIIPENENISATh BEIIECTBO-OKUCIIUTENb u BELIECTBO-BOCCTAHOBUTENb B OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUSX;

* COCTaBJIATb  OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN  OamaHc (Uil  M3Y4YEHHBIX  peakuuil) 1o
MIPEIJIOKEHHBIM CXeMaM PEeaKIuii;

* IPOBOJUTH J1a0OPAaTOPHBIE OIBITHI, MOATBEP)KIAIOIIME XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPraHMYECKUX BEIECTB;

BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCH:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM KHU3HU;

* OCO3HaBaTh HEOOXOJMMOCTh COONIOACHMSI TPAaBHJ SKOJOTHYECKH O€30MacHOTO TOBEACHHS B
OKpY>Karolle NpUPOTHON CPEE;

* IOHUMATh CMBICI M HEOOXOJUMOCTh COOMIOCHHS MPEANUCAHH, MpeAiaraéMbIX B HHCTPYKIUSAX 1O
HCIIOJIH30BaHUIO JIEKAPCTB, CPEACTB OBITOBON XHUMUU U JIP.;

* HCTIOJIB30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHTHOCTH TMPH BBIMOJHEHUU HCCIIEI0BATENbCKUX
MIPOEKTOB 0 U3YYEHUIO CBOMCTB, CIIOCOO0B MOIYyUYEHHUS U paClIO3HABAaHUS BEILIECTB;

* pa3BUBAaTh KOMMYHUKATUBHYK) KOMIIETEHTHOCTb, HCIIOJb3YSl CpPEICTBA YCTHOW U NHCbMEHHOM
KOMMYHUKAIIMU TIpU paboTe ¢ TEeKCTaMu YYeOHHMKA W JIOTIOJHUTEIBHOW JIMTEpaTypol, CIpPaBOYHBIMU
Ta0JIUIIaMH, TPOSBIATH TOTOBHOCTh K YBRXCHHIO WHOW TOYKH 3pEHUS MPH OOCYXICHUH pPE3yIbTaTOB
BBITIOJTHEHHOU palOOoThI;

* OObEKTHBHO OIICHWBaTh HMH(POPMAIMIO O BEIMIECTBAX M XUMHUYECKUX TMpolleccax, KPUTHUYECKH
OTHOCUTBCSI K TICEBIAOHAY4YHOU HH(pOpMAINU, HEAOOPOCOBECTHON peKJiaMe, Kacarollehcs HCIOJIb30BaHUs
Pa3IMYHBIX BELECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH /ISl TPAKTUUECKON JIEeATETbHOCTH YEJIOBEKa;

* OMUCHIBATH U3YYCHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHalln3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX IMEPUOAMYECKON CHCTEMBl XUMHUYECKHUX JJIEMEHTOB ISt
OOBSICHEHHS U MIPEIBUICHUS] CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BUBaTh HMH(POPMAIMOHHYIO KOMIETEHTHOCTh IOCPEACTBOM YIIYyOJICHUS 3HAHUN 00 HCTOPHH
CTAHOBJICHUS XMMHUYECKOW HAyKH, €€ OCHOBHBIX MOHSTHH, MEPUOJUYECKOrO 3aKOHA KaK OJHOTO W3
BOKHEUIIINX 3aKOHOB MPUPO/IBI, @ TAKIKE O COBPEMEHHBIX JOCTHIKEHUSX HAYKU U TEXHHUKH.

* COCTaBJIATh MOJIEKYJISIPHBIE U TTOJIHBIE HOHHBIE YPABHEHUS MO COKPAILIEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJIUTH TIPUMEPHI PEAKITUH, MOATBEPXKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEKy OCHOBHBIMHU
KJIaCCaMHU HEOPTaHMYECKUX BEIIECTB;

* MPOTHO3UPOBATh PE3YNbTAThl BO3JACHCTBUS pPAa3NUUYHBIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH
XUMHYECKON PEeaKinu;

* MPOTHO3UPOBATh PE3YNIbTAThl BO3JCUCTBUS pPA3IMYHBIX (PAKTOPOB HA CMEIIEHHWE XUMHYECKOTO
paBHOBECHSI.




* IPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS,

* MPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA TIPOSBIATH OKUCIHTEIbHBIE WU BOCCTAHOBHUTEIHHBIC
CBOMCTBA C yU€TOM CTETIEHEH OKMCIICHUS AJIEMEHTOB, BXOSIINX B €T0 COCTAB;

* BBISIBJISITh CYIIECTBOBAHME T'E€HETUYECKOM B3aMMOCBSA3M MEXKIY BEIIECTBAMU B PsAYy: MHPOCTOE
BEIIIECTBO — OKCHUJT — THUAPOKCH — COJIb;

* OPraHU30BbIBATh, POBOAUTH YUCHUUECKHE MTPOCKTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, UMEIOIINX
BOKHOE IIPAKTUYECKOE 3HAYCHUE.



JINYHOCTHBIMH Pe3yJIbTATAMM U3yUEHUs IpeaMeTa «XUMHs» B 8 KIlacce SBISIOTCSA CIENYIOLIHE

YMEHHSL:

OCO3HaBaTh €IUHCTBO W IIEIOCTHOCTh OKPY)KAIOIIETO0 MHPA, BO3MOKHOCTH €Tr0 TO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTHI)KCHUH HAYKU;

MMOCTETICHHO BBICTPAMBATh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOpPa30BaHHIO, B TOM YHCIIC U B paMKax CaMOCTOSTEIbHOM JCATCIbHOCTH BHE
IIKOJIBI;

OIICHMBATh JKW3HCHHBIC CHUTYallMd C TOYKH 3pPEHHsS Oe30macHoro oOpa3a >KM3HU W COXPaHCHHS
3JI0pOBbBS;

OILICHUBATh YKOJIOTMYCCKUN PUCK B3aHMOOTHOIIICHUH YeJI0BEKa M IMPHUPOIBI.

(bOpMI/IpOBaTB 9KOJOTNUYECKOEC MBIINIJICHUC: YMGHI/IC OIICHHUBATh CBOK ACATCIBHOCTH H HOCTYTIKI/I
JIPYTHX JIFOACH C TOYKH 3PEHUS COXPAHCHHS OKPYKAIOIIEH CPeJIbl - TapaHTa KU3HU U OJIarOMmoJIyuus
JIIOJIcH Ha 3eMIIe.

MeranpeaMeTHbIMHU pe3ylibTaTaMU  U3y4deHUs  Kypca  «Xumus»  sBisercs  (GOpMHUpOBaHHE

YHUBEpPCaJIbHBIX yueOHbIX neiicteuil (Y'Y I).

Pecynamuenvie YVJI.

CaMOCTOSATENIFHO 00HAPYKHUBATh M (POPMYIMPOBATh YIEOHYIO IIPOOIIEMY, OIPEAETATh LEelb y4eOHOH
NesTeNbHOCTH;

BBIIBUTaTh BEPCHHM PELICHHs TPOOJIIEMBI, OCO3HABAaTh KOHEYHBIA pe3ylbTaT, BBIOMpATh U3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSATENIBHO CPEJCTBA JJOCTHXKEHUS LIETIH;

COCTaBJIATh (MHAUBUYaIbHO WIH B IPYIIIE) IUIaH PEIICHUS TPOOIIEMBI;

paloTas 1o IUIaHy, CBEpPATh CBOM JIEHCTBUS C LIETbIO U, IPU HEOOXOIUMOCTH, UCTIPABIATH OLIMOKU
CaMOCTOSITEIILHO;

B JIMAJIOT€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITEIbHO BBIPAOOTAaHHBIC KPUTEPUHU OLICHKH.

Tloznasamenvruvie YYVI/I:

aHaJIM3UPOBaTh, CpPaBHUBATh, KilaccuuuUpoBaTb W 0000mAaTh (GakTel U sBICHHS. BBIABIATH
MIPUYUHBI U CIICACTBUS MIPOCTHIX SIBJICHUM.

OCYILIECTBIISITH CPaBHEHHE, KIaCCU(PHUKAIIUIO, CAMOCTOSATEIHHO BHIOMPAss OCHOBAHUS U KPUTEPHUH IS
YKa3aHHBIX JIOTUYECKHUX OTIEPAIIHiA;

CTPOUTH JIOTHYECKOE pacCyKJIeHUE, BKIIOYAIOIIEee YCTAHOBICHUE TPUUNHHO-CIICICTBEHHBIX CBSI3CHl.
CO3/1aBaTh CXEMATUYECKHUE MOJICIIU C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTaBJIATh TE3UCHI, Pa3INYHbIC BUBI IUTAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh MHPOPMALIUIO U3 OJHOTO BUJIA B IPYToil (TaOIUIly B TEKCT U TIp.).

YMETb OMpEIENATh BO3MOXKHBIE HMCTOYHMKH HEOOXOJUMBIX CBEIACHHM, MPOU3BOIUTH TOUCK
nH(pOpMaIuU, aHATU3UPOBAThH U OLICHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:

CaMocCTOsITeTbHO OpPraHU30BBIBATH y4eOHOE B3aMMOJCUCTBHE B Tpymme (OmpenesisTh oOIue e,

pacnpenenaTs pojiau, JOroOBapuBaThCs APYT ¢ APYTOM U T.1.).

HpeJIMeTHI)IM]/I pe3yjJbTaTaMi U3YUCHUA MPCAMETA ABIAIOTCA CICAYIOIUC YMCHUS !

OCO3HAHUC POJIN BCIICCTB:

- OIPENENATh POJIb PA3JIMYHBIX BEILIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATB POJIb BEIIECTB B UX KPYTOBOPOTE.

PACCMOTPCHHUEC XUMHUYCCKUX MTPOLECCOB!

- IPUBOJAUTH IPUMECPBI XUMHUYCCKUX ITPOLECCOB B IPUPOJC,
- HaxXOJuTb 4Y€pPThbl, CBUIACTCIBCTBYIOIIHC 00 O6HH/IX IprU3HaKax XUMHUUYCCKHUX IIPOLECCOB U HUX

pasiinuuiax.

HWCIOIb30BaHNEe XUMHUUECKNX 3HAHUH B 6BITyZ

— OOBSCHSATH 3HAUCHUE BEILIECTB B JKU3HM U XO3MCTBE UeIOBEKA.

00BICHITH MHP C TOYKHU 3PCHUA XUMHUH:

— NePCHUCIIATh OTIIMYUTCIIBHBIC CBOMCTBA XUMHUYECKHUX BCIICCTB,
— pa3invdaTb OCHOBHBIC XUMHWYCCKUC ITPOLICCCHI;

- OnpeacIsiTb OCHOBHBIC KJIACCHI HCOPTaHNMYCCKUX BCIICCTB,
- IOHUMATb CMBICI XUMHUYCCKHUX TCPMHUHOB.

OBJIAACHUEC OCHOBAMH METOJA0B IMO3HAHMS, XapaKTEPHBIX IJId €CTCCTBCHHBIX HAYK!:



- XapaKTepU30BaTh METObl XMMUUYECKON HayKu (HaOJI0feHHe, CPaBHEHHE, IKCIIEPUMEHT, U3MEPEHHE)
Y UX POJib B IO3HAHUU TIPUPO/IBI;

- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSCHSATH UX PE3YJIbTATHI.

e yMEHHE OICHHMBATh IIOBEJCHHE YEJIOBEKa C TOYKM 3PEHUS XHMHUYECKOH Oe30MacHOCTH IO
OTHOIICHHUIO K YEJIOBEKY U IMPUPO/IE:

- WCIIONB30BaTh 3HAHWUA XUMHU IPH COOJIIOJCHUM IPAaBHJ HCIOJb30BAHUS OBITOBBIX XMMHUYECKHX
[pernapaTos;

— pa3nuyaTh OMacHble U 0€30MacHbIC BEIIECTBA.



JINYHOCTHBIMHU pe3yJIbTaTaAMHU U3yUYeHHS NpeaMeTa « XUMHs» B 9 Kiacce SBISIOTCS

e  UYyBCTBO FOPAOCTH 34 POCCUICKYIO XUMHUYECKYIO HAyKy, TyMaHHU3M, OTHOIIEHUE K TPYAY,
LEIECYCTPEMIICHHOCTD;

e (hopMupoBaHHE IEHHOCTH 3/I0POBOI0 U O€3011aCHOr0 00pa3a )KU3HU; YCBOCHHUE IIPaBUII
MHUBUAYAIBHOTO M KOJIJIEKTUBHOIO 0€30I1aCHOTO MTOBE/ICHUS B UpE3BbIYAIHBIX CUTYALMSIX,
YTPOKAKOIIUX KU3HU U 310POBbIO JIFOJIEH;

e TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JAajbHEMNIIEH 00pa30BaTeIbHON TPACKTOPHH;

e  YMEHHME YIPABIATH CBOCH IT03HABATEIBHON ACSITEIbHOCTHIO;

e (hopMupoBaHHE OCHOB 3KOJIOTUYECKOH KYIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT0 MBIIUIEHUS, pa3BUTHE OIbITA HKOJOTMUYECKH OPUEHTUPOBAHHOM pedIeKCUBHO-
OLICHOYHOM U MPAKTUYECKON JEATEIBHOCTH B )KU3HEHHBIX CUTYaLUAX;

MeTanpeaMeTHBIMH PE3YJIbTaTaMH U3YUCHHS Kypca «XHUMUs» sSBiseTcS (GOpMHPOBAHHE YHUBEPCATBHBIX
yuebnbIx aevicteuil (YVY/I).

Peryasarususie YV ]I

® CaMOCTOSITEIbHO OOHAPYXMBATh M (HOPMYIUPOBATH YUEOHYIO TTPOOJIEMY, ONPEASATh 1elb Y4eOHOM
JESITENBLHOCTH;

® BEIJIBUTATh BEPCHHM PEIICHUS TPOOJEMBbI, OCO3HABaTh KOHECUHBIM pe3yJbTaT, BBHIOMpATh W3
MPEIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEACTBA JOCTHXKEHUSI 1ICIIH;

® COCTaBIIATH (MHAUBHIYAJILHO HIIU B TPYIIIE) IUIAH PEIICHHS MPOOIeMBI;

e paboTas 1o IJIaHy, CBEPSITh CBOM JIEUCTBUS C IEJIbIO U, IPH HEOOXOJUMOCTH, UCIIPABIISITH OIIUOKH
CaMOCTOSTENBHO;

® B TUAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTaHHBIE KPUTEPUU OLICHKH.

Tloznasamenvruvie YYJ/I:

® AHAJTM3MPOBATh, CPABHUBATH, KJIACCH(PUIIMPOBATH U 0000IIATH (haKTHI U SBICHHS;

® OCYILIECTBIISATH CPABHEHHUE, KIACCU(DUKAIIIIO, CAMOCTOSITEIIFHO BBIOMPAsi OCHOBAaHHS M KPUTEPHU IS
yKa3aHHbBIX JJOTMUECKUX OIepaLuii;

® CTPOMTH JIOTHYECKOE pacCyXIe€HHE, BKIIOYAIOIIee YCTaHOBICHUE NPUYMHHO-CIIEICTBEHHbIX CBS3EH.

® C03/1aBaTh CXEMATUYECKHE MOJIEIIU C BBIIEJICHUEM CYILECTBEHHBIX XapaKTePUCTUK OOBEKTA.

® COCTAaBJISATh TE3UCHI, Pa3IMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.II.).

e MpeoOpa3oBbIBaTH HHGOPMAIIHIO U3 OJHOTO BUA B APYTroM (TabauIly B TEKCT U TIp.).

®yMETh ONPEIENATh BO3MOXHBIE HCTOYHUKM HEOOXOIAMMBIX CBEJIEHUH, TNPOU3BOAUTH IOHCK
UH(OPMalNH, aHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamuenwvie YVJI:

e CaMOCTOSITETILHO OPraHU30BBIBATh Y4eOHOE B3aMMOJEHCTBHE B rpymnmne (onpeaensiTs OOIIue Lenu,
pacrpenesaTh poJii, TOTOBAPUBAThCS APYT C APYTOM U T.11.).

HpeI[MeTHl)IMI/[ pe3yJbTaTaMi U3YUCHUA MPCAMETA SABIAIOTCA CICAYIOINC YMCHHA:

B nosnasamenvuoii cd)epe:

® 1aBaTh OINPEICIICHUS U3YUEHHBIX MOHATUN: «XUMUYECKUN DJIEMEHT», «aTOM», «MOH», «MOJIEKYIa,
«TIpOCThIE M CIIOKHBIE BEIIECTBA», «BEIIECTBO», «XHUMHUYecKas (opMmyna», «OTHOCHUTEIbHAs
aTOMHAasi Maccay, «OTHOCUTENIbHAsI MOJIEKYJIsIpHAs Maccay, «BAJICHTHOCTbY, «CTENEHb OKUCICHUS,
«KpUCTaJNINYECKasi PelIeTKa», «OKCUIBD», «KHUCIOTBI», «OCHOBAHUSN», «COMUY», «aM(pOTEpHOCTbHY,
«UHJIUKATOPY, «IEPUOAUUYECKUN 3aKOHY», «IEPHOJNYECKast TaOIHIIa», «U30TOMbB), «XUMUYECKas
CBS3b», (OIIEKTPOOTPHULATENIBHOCTE», «XHUMHYECKas pEaKUus», «XHUMHYECKOE YpaBHEHUEY,
(TEHETUYECKAsl CBA3b», «OKHCIEHUE», «BOCCTAHOBIICHHUE», «QJIEKTPOJUTHYECKAS AUCCOLUALUSY,
«CKOPOCTh XMMHYECKON PEAKIIUN»;

® OIKCHIBATH JIEMOHCTPAILMOHHBIE U CAMOCTOSATENIBHO MPOBEICHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

® OIMCHIBATh U PA3JIMYaTh U3YUYECHHBIE KJIACCHI HEOPTraHUUYECKUX COEAUHEHUH, IIPOCTBIE U CIOKHBIC
BEIIIECTBA, XUMHUECKHE PEAKIINU;

e KJTacCH(UIIUPOBATH U3YUCHHBIE OOBEKTHI U SIBICHHS;



® ICJIaTh BBIBOJABI U YMO3AKJIIIOYCHUA U3 Ha6JIIOI[eHI/II71, HN3YUCHHBIX XUMHWYCCKUX 3aKOHOMepHOCTCﬁ,
IIPOrHO3NPOBATH CBOMCTBA HEHU3YUCHHBIX BCHICCTB 10 aHAJIOI'uH CO CBOMCTBaMM HU3YYCHHBIX;

® CTPYKTYpUPOBaTh WM3YYEHHBIH MaTepHall U XUMHUYECKYI0 HH(POpPMAIUIO, MOITYYCHHYIO U3 APYTUX
HMCTOYHHUKOB;

® MO/IEJIUPOBATh CTPOEHUE aTOMOB JIEMEHTOB 1-3 1epro10B, CTPOEHUE IPOCTBIX MOJIEKYJ;

B yeunocmuo—opuenmayuounou cd)epe:

e  AHAJINM3MPOBATH U OLICHUBATh MTOCIEACTBUS ISl OKPYXKAIOLIEH cpe/ibl ObITOBOM U IPOU3BOJICTBEHHOM
JesITeTbHOCTH YEJIOBEKA, CBSI3aHHOH C MepepabOTKOM BEIIECTB;

B mpyoosoii cihepe:

e IIPOBOJAHTH XHUMHYCCKHI SKCIICPUMCHT,

B cihepe bezonacnocmu orcuznedesmenvHocmu:

e OKa3bIBaTh MEPBYIO OMOILb IIPH OTPABJICHUSX, 0KOTaX M JPYrHX TPaBMaxX, CBA3aHHBIX C
BELIECTBAaMU U J1a0OPaTOPHBIM 000PYIOBAaHUEM.



COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenne B xummnio (6 1)

XUMUs — HayKa O BEIIECTBAX, UX CBOKWCTBAX U IMPEBPALLCHUSIX.

[ToHsiTHe 0 XMMHUYECKOM dJIEMEHTE U (hOpMax €ro CyuieCTBOBaHHMsI: CBOOOJHBIX aTOMax, MPOCTHIX U
CJIOXKHBIX BEIIECTBA

[IpeBpamenus BemniecTB. OTIMYNE XUMUYECKUX peakIuil oT pusndyeckux sBiaeHui. Poib xumuun B
KU3HH YEJIOBEKA.

Kpartkue cBeneHUs U3 UCTOPUM BOZHUKHOBEHUS U pa3BuTus xumud. Ilepuon anxumuu. Ilonarue o
¢mnocopckom kamue. Xumuss B XVI B. PasButne xummnu Ha Pycu. Poinb oTeuecTBEHHBIX y4YEHBIX B
CTAaHOBJICHMH XMMHYECKOM Hayku - paboTel M. B. JlomonocoBa, A. M. bytneposa, /I. 1. Menneneena.

XuMHuueckass CHMBOJIMKA. 3HAKM XMMHUYECKHUX OJJIEMEHTOB M TMPOUCXOXKJICHUE HX Ha3BaHUM.
Xumunyeckue popmynbl. Muaekcsl u ko3pduipienTel. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIpHAs MaccChl.
PacueTr MaccoBoii 1011 XUMHYECKOTO AJIeMEHTa 10 (hopMyJie BEIIECTBA.

[lepuonnueckas cucrema xumuueckux snemeHToB J[. M. MenpneneeBa, ee CTpyKTypa: Majble U
OoJbIIMe TEPUOIbI, TPYIILI W MOATPYNIBLI (THaBHas W moOouHas). llepuomuyeckass cucreMa Kak
CIPaBOYHOE MOCOOUE IS MOJIYUYEHHUS CBECHUN O XUMUYECKUX JIEMEHTaX.

Pacuérnblie 3agaun. 1. HaxoxxneHue OTHOCUTENBHON MOJIEKYISIPHOM Macchl BEIIECTBA IO €ro
xumuueckoi Qopmyne. 2. BpluucieHne MaccoBOil JOMUM XUMHYECKOTO 3JIEMEHTa B BEIIECTBE IO €ro
dbopmyre.

IpakTnyeckas padora Ne 1
[IpaBwia TexHUKH 0E30MACHOCTH NMPH paboTe B XUMHUYECKOM KaOuHere. JlabopaTopHoe o0opymoBaHue H
oOparieHue ¢ HUM.

IIpakTnyeckas padora Ne 2
HabGmronenue 3a ropsieii cBe4oil.

[IpenveTHbIE PE3YIbTATHI 00YYeHHS

Y4amuiicst 1OJKEH ymemn.

® UCMOJb30BAaTh TMPH XAPAKTEPUCTUKE BEIIECTB TMOHATHS: <«ATOM», «MOJIEKYNa», «XHUMHUYECKHM
AJIEMEHT», «XUMHUYECKMM 3HAK, WIH CHMBOJ», «BEIIECTBO», «IIPOCTOE BEIIECTBO», «CI0XKHOE
BEIIIECTBOY, «CBOMCTBA BEIIECTBY, «XUMUYECKHE SBICHUS», «(PU3NUECKUE SIBICHUS», «K03()PUIINEHTHI,
«UAHJIEKCBI», «OTHOCHUTENIbHAs aTOMHAas Maccay, «OTHOCHTEIbHAs MOJIEKYJIIpHas Maccay, «MaccoBast
JIOJIS DIIEMEHTA;

® 3HATh: NPEAMEThl U3YYEHUS! €CTECTBEHHOHAYYHBIX MUCLUIUIMH, B TOM YHCIIE€ XUMUH; XUMUYECKHE
CUMBOJIbI, UX Ha3BaHUS U MPOU3HOLIEHUE;

e KiaccupUIIUPOBATH BEIIECTBA MO COCTaBY Ha MPOCTHIE U CIIOKHEIE,

® pa3inyaTh: T€Ja U BEIIECTBA; XMMUYECKUHN JIIEMEHT U MPOCTOE BEILIECTBO;

e OMHCHIBaTh: (HOPMBI CYIIECTBOBAHUS XHMHUYECKHX OJJIEMEHTOB (CBOOOIHBIE AaTOMBI, MPOCTHIE
BEIIECTBA, CJOXKHBIE BellecTBa); TaOnuMuHyro ¢Gopmy Ileproanueckoil cucTeMbl XHMHUYECKUX
AJIEMEHTOB; MOJIOKEeHHE dNeMeHTa B Tabmuue J{. Y. MeHneneeBa, UCTONb3ys MOHITHS «II€PUOJY,
«TpyIay, «rIaBHas MOATPYIINA, «IT000YHAS MOATPYIIIAY; CBOMCTBA BEIIECTB (TBEPIbIX, KUIKUX,
ra3oo0pa3HbIX);

® OOBSCHATH CYIIHOCTh XUMUYECKUX SIBJICHUN (C TOUKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO YUEHHUS) U UX
MPUHITATTAATIEHOE OTIAUYHE OT (GU3UIECKUX SIBJICHUM;

® XapaKTEepU30BaTh: OCHOBHBIC METOIbl HM3YYCHHS E€CTECTBEHHBIX JHUCIUIUIMH (HAOIIO/IEHUE,
OKCIIEPUMEHT, MOJICTUPOBAHUE); BEIIECTBO IO €ro XUMHUYEeCKOW (opMyle CcOTiacHO IIJIaHy:
KaueCTBEHHBIM COCTaB, THN BemecTBa (MPOCTOEC WM CIOXXHOE), KOJUYECTBEHHBINM COCTaB,
OTHOCUTEIIbHAs MOJIEKYJIIpHAsi Macca, COOTHOLIEHHWE MacC 3JIEMEHTOB B BEILIECTBE, MACCOBBIE JIOJIU
AJIEMEHTOB B BEIIECTBE (I CIIOKHBIX BEIIECTB); POJIb XUMHH (TTOJOKUTEIBHYIO U OTPUIIATEITh-
HYI0) B JKU3HH YeIIOBEKa, apTyMEHTHUPOBATh CBOE OTHOIIIEHUE K 3TOH mpobieme;

® BBIYUCIATH OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO MacCy BEIIECTBA M MAacCOBYIO JOJI0 XHUMHYECKOTO
DJIEMEHTA B COETMHCHUAX

® POBOAWTH HAOJIOICHUS CBOMCTB BEIIECTB U SIBIICHUM, TPOUCXOIAIINX C BEIIECTBAMH,

e coOmrofaTh MpaBuUia TEXHUKU OE30MACHOCTH MPU MPOBEACHUHM HAOMIOACHWA U Tab0paTOPHBIX



OIIBITOB.
MetanpeamMeTHble pe3yJabTaThbl 00y4eHus!
VYyamuiicst JOJIKEH ymems:

e onpeAensaTb NpoOieMbl, T. €. YCTAaHAaBIMBaThb HECOOTBETCTBUE MEXKIY JKEIAEeMbIM U
JICCTBUTEIIBHBIM;

® COCTaBJIATH CJIOKHBIH IJIaH TEKCTA;

® BJAJETh TAKUM BUIOM U3JIOKEHUS TEKCTA, KaK IOBECTBOBAHUE;

® 110/ PYKOBOJICTBOM YYHTEJISI IPOBOJIUTH HEMOCPEICTBEHHOE HAOIIIOICHHE;

® [0 PYKOBOJACTBOM Y4MTeIsl O(GOPMIIATH OTYET, BKJIIOYAIOLIMI ONUCAHWE HAOIIOACHUSA, €ro
pE3yJIbTaTOB, BHIBOJIOB;

® CHOJb30BaTh TAKOM BHUJ  MBICIEHHOrO (MI€aJlbHOI0) MOJCIUPOBAHMS, KaK 3HAKOBOE
MO/JIJINPOBaHNE (Ha MPUMEPE 3HAKOB XUMUYECKUX JIEMEHTOB, XUMUYECKUX (hopMmyi);

® HCIOJB30BaTh TAaKOW BHJI MAaTepUalbHOTO (IPEAMETHOr0) MOJEIMPOBAHUA, Kak (uznyeckoe
MOJIETUPOBaHUE (Ha IPUMEPE MOEINPOBAHUSI ATOMOB U MOJIEKYII);

® [OJIy4aTh XUMHUYECKYIO HH(OPMAIHIO U3 PA3IMYHBIX HCTOUHUKOB;

® OnpeaensaTh OOBEKT M ACHEKT aHAIN3a U CUHTE3a;

® OnpeAensaTh KOMIOHEHTH 00bEKTa B COOTBETCTBHH C aCIIEKTOM aHalIM3a M CHHTE3a,

® OCYIIECTBJISTh KAYECTBEHHOE U KOJMUECTBEHHOE OMMCAHNE KOMIIOHEHTOB O0BEKTA;

® ONpeAensaTh OTHOIIEHUS 00BEKTa C JPYTUMH OOBEKTaMH;

® ONpeAeNsATh CYLIECTBEHHbIE IPU3HAKUA O0BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)

ATOMBI Kak (hopMa CyIIECTBOBAHUS XMMHUYECKHUX 371eMEHTOB. OCHOBHBIE CBEJEHHUS O CTPOCHHUH
aToMOB. Jloka3aTesnbcTBa CIIOXKHOCTH cTpoeHust aromoB. OmnbiTel Pesepdopna. [lnanerapnas mozens
CTPOECHHS aToMa.

CocTaB aTOMHBIX s/€p: NPOTOHbI U HEUTpoHbl. OTHOCUTENBHAs aTOMHas Macca. B3anMmocBs3b
MOHATHH «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASL aTOMHAs Macca.

W3MeHeHune yncia MNpOTOHOB B si/Ipe aTromMa - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

M3MeHeHue yncia HEUTPOHOB B sijipe aToma - oOpa3zoBaHue n30TonoB. COBpeMEHHOE OlpeieieHue
MOHSATHSI «XUMUYECKUH 3i1eMeHT». M30ToIbI Kak pa3HOBUIHOCTH aTOMOB OJIHOI'O XUMHUYECKOTO AJIEMEHTA.

OnexkTpoHbl. CTpoeHHE »JJIEKTPOHHBIX O000JIOUEK AaTOMOB XHMMHYECKMX 3JeMeHToB Nel-20
nepuoanueckor cucremsl J[. M. MenaeneeBa. IloHsTHE O 3aBEPIIEHHOM M HE3aBEPIIEHHOM 3JIEKTPOHHOM
clioe (SHEPreTHYeCKOM YPOBHE).

Ilepnonnueckas cucrema xuMuyeckux sieMeHTOB J[. M. MenneneeBa M CTpOEHHME AaTOMOB:
¢bu3nveckuit CMbICI MOPSIIKOBOTO HOMEpa JIEMEHTa, HOMepa IpYIIbl, HOMepa Mepro/a.

M3MeHeHune Yuciia JIeKTPOHOB Ha BHEILIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI0 JIEMEHTA -
00pa3oBaHME TOJIOKUTENBHBIX M OTpULATEIbHBIX HOHOB. MoOHBI, 00pa3oBaHHBIE aTOMaMH METANIOB H
HeMeTalsIoB. [IpHunHbI U3MEHEHHS] METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB B MEPHOJaX U TPyIIax.

Ob6pa3zoBanue OuHapHbIX coenuHeHUU. [ToHsaTHe 00 MOHHOHN cBsA3U. Cxembl 00pa30BaHUS MOHHOM
CBSI3H.

B3aumoseiictBe aTOMOB XHMHYECKHX 3JEMEHTOB-HEMETAJUIOB MEXAYy coOoi - oOpa3oBaHHe
JIByXaTOMHBIX MOJIEKYJ NMPOCThIX BelecTB. KoBaneHTHas HEMOsipHas XUMUYECKas CBS3b.

DJEeKTPOHHBIE U CTPYKTYpHBIE (OPMYIIBI.

B3aumoseiicTBue aTOMOB XUMHYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXAYy co00i - oOpa3zoBaHHE
OMHAPHBIX COEAMHEHUH HEMETaIOB. DIEKTPOOTPULIATENbHOCTh. [IoHATHE 0 KOBAJIEHTHOM MOJISPHOM CBA3H.

B3aumopeiicTBue aTOMOB XHUMHYECKHX 3JEMEHTOB-METAIJIOB MEXIy co0oil - oOpa3oBaHHe
METAIINYECKUX KpUCTAIIIOB. [IoOHATHE O METATUIMUECKOH CBS3H.

JeMmoHcTpanuu. Mojenu aToMOB XMMHUYECKUX AJIeMeHTOB. [leproanyeckas cucreMa XUMHUYECKUX
anemenToB /1. 1. Menneneena.

IIpeaMeTHbIE Pe3YJIbTAThI 00VUCHUS
VYyamuiics OJKEH ymems.:
® JCNOJb30BaTh IIPH XapaKTEPUCTHUKE AaTOMOB IOHSTHS: «IIPOTOH», «HEUTPOH», <QIEKTPOHY,
«XAMHYECKHH DJIEMEHT)», «MAaCCOBOE YHUCIIO», «H30TOI», «AJEKTPOHHBIM CIION», «IHEPreTHUYECKHI
YPOBEHBY, «3JIEMEHTBI-METAJIIIBD?, «3JIEMEHTBI-HEMETAJUIBDY; IPU XapaKTEPUCTUKE BELIECTB MOHATHUS
«MOHHAsI CBSI3bY», «MOHBD», KOBAJEHTHAs HEIMOJSAPHAss CBA3b», «KOBAJICHTHAs IOJISIPHAS CBA3bY,




«AIIEKTPOOTPULIATEIBHOCTBY, «BAJEHTHOCTBY, «METAININYECKASL CBI3bY;

ONHUCHIBATh COCTAaB M CTPOEHHUE AaTOMOB JJIEMEHTOB C MOPAAKOBBIMM HoMepamu 1—20 B
[Tepuonnueckoit cucreme xumuueckux 3nemeHToB /. . Menneneesa;

COCTaBJIATH CXEMBI PacIpeleIeHUs] JIEKTPOHOB IO 3JEKTPOHHBIM CJOSM B 3JIEKTPOHHON 000JIO0YKE
aTOMOB; CXEMbl 00Opa30BaHUS Pa3HBIX THIIOB XUMUYECKOW CBSI3U (MOHHOW, KOBaJCHTHOW, MeTal-
JINYECKON);

OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX AJIEMEHTOB (3aps/iOB SIIEP aTOMOB,
YUClIa 3JEKTPOHOB HA BHEUIHEM JIJIEKTPOHHOM CJIO€, YHUCIIO 3aMOJHSAEMBIX 3JIEKTPOHHBIX CJOEB,
paauyc aroma, 3JIEKTPOOTPULATEIIBHOCTb, METAJIMYECKHME W HEMETAJJIMYECKHE CBOMCTBA) B
nepuojax u rpymmnax (riaBHbIX noarpynnax) [lepuoanyeckoil cucTeMbl XUMUYECKUX 3J1eMEHTOB /1.
N. MenaeneeBa ¢ TOYKH 3pEHUSI TEOPUH CTPOCHHS aTOMA;

CpPaBHUBATh CBOMCTBA AaTOMOB XHMHYECKHUX OJJIEMEHTOB, HAaXOMISIIMXCS B OJIHOM IME€PUOJE WIIU
riaBHoM noarpynme [lepuoauueckoii cuctemsl xumuueckux 3nemeHToB /1. 1. Menaeneesa (3apsioB
s1ep AaTOMOB, YMCJIa OJJIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CJIO€, YHCJIO 3aloJIHAEMbIX
3JIEKTPOHHBIX CJIOEB, PaJUyC aTOMA, dJIEKTPOOTPULIATEIILHOCTh, METAJUIMYECKUE U HEMETaJUIMYECKUE
CBOICTBA);

JlaBaTh XAPAKTEPUCTUKY XMMHMUYECKHX 3JIEMEHTOB 0 MX IOJO0XKeHHIO B lleproamueckoi cucreme
xumuyeckux sneMeHtoB J[. M. MenpaeneeBa (XMMHYECKUN 3HAK, MOPSIKOBBIM HOMEp, MEPHO/,
rpymma, HNOATPYIIa, OTHOCUTENbHAas aTOMHAas Macca, CTPOECHHE aroMa — 3apsija sapa, YHCIO
MPOTOHOB M HEUTPOHOB B sape, OOIIee YHCIO DJIEKTPOHOB, paclpelesieHHue HIIEKTPOHOB II0
ANEKTPOHHBIM CIIOSIM);

OTIPEAEIATh TUIl XUMUYECKON CBS3H 10 (OpMYJIE BEIIECTBA;

MPUBOAUTH MPUMEPHI BEUIECTB C Pa3HBIMHU TUIIAMU XUMHUYECKOH CBSI3H;

XapaKTepu30BaTh MEXaHW3Mbl OOpa30BaHMsI KOBAaJCHTHOW CBs3M (OOMEHHBIN), HOHHOW CBsI3H,
METAIUTHYECKOI CBS3H;

yCTaHaBIUBATh MPUYNHHO-CIICJICTBEHHBIE CBS3U: COCTAB BEIIECTBA — TUIl XUMUYECKOMN CBS3H;
COCTaBJIATH (POPMYJIbI OMHAPHBIX COSAMHEHUN IO BAJICHTHOCTH;

HAXOJHUTh BaJIEGHTHOCTH AJIEMEHTOB 10 opMyJie OMHAPHOTO COEAUHEHUS.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHusI
Y4amuucs qJOJKEH ymems:

dbopMynHUpOBaTh THIOTE3Y MO PEUICHUIO MPOOIIEM;

COCTaBIIAITh IJIaH BBHITIOTHEHHUS y4eOHOW 3aJayu, pemieHus mpoOiieM TBOPUYECKOTO U MOUCKOBOTO
XapaxkTepa, BHIMOTHEHHUS TPOEKTAa COBMECTHO C YUHUTEIIEM;

COCTAaBJISITh TE3UCHI TEKCTA;

BJIaACTh TAKUM BUJIOM H3JIOKCHHUA TCKCTA, KaK OIIMCAaHUCEC,

HCIIOJIBb30BAaTh TaKoH BH]T MBICJICHHOI'O (I/meaanoro) MOACIIMPOBAHMA, Kak 3HAKOBOC
MOJIETTUpOBaHUE (Ha MPUMEPE COCTABICHUS CXEM 00pa30BaHUS XMMHUECKOH CBSI3H);

UCIIONIb30BaTh TaKOM BUA MaTepHAIBHOTO (MPEAMETHOTO) MOJECIMPOBAHMS, KaK aHaJIOroBOE
MOJEIIUPOBAHUE;

UCIIONIb30BAaTh TAaKOW BHJ MAaTePHAIBHOTO (MPEAMETHOTO) MOJAEIUPOBaHUA, Kak (usnueckoe
MOJIeJIUpOBaHue (Ha IPUMEPE MOJIEJIEH CTPOSHUSI aTOMOB);

onpeAensiTh 00bEKThl CPAaBHEHHS U aCIIEKT CPAaBHEHUSI OObEKTOB;

BBITIOJIHATH HEITOJIHOC O}lHOJ’IHHGﬁHOC CpaBHCHHE;

BBITIOJIHATH HEIMMOJTHOC KOMIIJICKCHOC CPaBHCHUC,

BBITIOJIHATH ITOJTHOEC O)IHO.]'IPIHGﬁHOC CpaBHCHHC.

Tema 3. IlIpoctbie BemecTBa (Su)
[TonoxeHne METaioB U HEMETAIJIOB B MEPUOAUYECKON cucTeMe XUMUYeckux snemeHToB [, U.

MenpeneeBa. Baxxneinmme npocThie BENIECTBA - METAIUIBL: KEJIE€30, ATFOMUHUN, KaJIbIIMHA, MarHuii, HaTPU,
kanuit. O0mre Gusndeckre CBONCTBA METAIUIOB.

BaxxHeiime mpocThie BelIecTBa - HEMETAUIbI, 00pa30BaHHBIE aTOMaMH KHCIOpOja, BOJIOPOA,

azoTa, cepel, Qochopa, yriepoga. CnocoOHOCTH aTOMOB XUMHYECKHX JJIEMEHTOB K O0Opa30BaHUIO
HECKOJIbKUX TPOCTHIX BEMIECTB - aJUIOTPONHS. AJUIOTPOIHBIE MOAUGUKAIIMU KUciIopoa, pocdopa u onora.



Metannnueckue U HEMETaUIMYECKUe CBOMCTBa MPOCTHIX BemiecTB. OTHOCUTENBHOCTD JIEJCHMS MPOCTHIX
BEIIECTB HA METAJUTbI U HEMETAILIBI.

[TocTostnrast ABoraapo. KommuectBo BemectBa. Moinb. Mossipas macca. MousipHbIE 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble €IMHUIBI KOJIWYECTBA BEMIECTBA — MHJUIUMONb K KHJIOMOIIb,
MUJUIMMOJIIPHAs M KWJIOMOJISIPHAs MAaccChl BELIECTBA, MUJUIMMOJIAPHBIA U KUJIOMOJISIPHBIM 0OBEMBI
ra3000pa3HbIX BEIIECTB.

Pacyersl ¢ ucronb30BaHUEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIH
00BEM Ta30By», «IIOCTOSTHHAST ABOTAAPOY.

Pacyernbie 3anaun. 1. BeruuciaeHue MOJISpPHOM MaccChl BEIIECTB MO XUMUYECKHM (opmynam. 2.
Pacyetsl ¢ MCHONB30BaHWEM MOHSITHIA «KOJWYECTBO BEIECTBA», «MOJISIPHAS Macca», «MOJSIPHBIH 00beM
ra3oBy, «IIOCTOSIHHAs ABOTaIpo».

JdemoncTpauuun. Hekotopsie MeTamuibl U HEMETAJLJIbl KOJIMYECTBOM BemecTtBa 1 Moib. Mojenb
MOJIIPHOTO 00beMa ra3000pa3HbIX BEIECTB.

IlpeaMeTHbIE Pe3YJbTATHI 00YUEHUS
VYyamuiicst JOJIKEH ymems:
® JCMHOJBb30BaTh IMpPHU  XapaKTEPUCTUKE  BEIIECTB  MOHATHS:  «METaJIbl», <«IUIACTUYHOCTBHY,
«TETUIONPOBOIHOCTBY», «IJIEKTPOIMPOBOJAHOCTDY, «HEMETALIBIY, «ALIOTPOIHUS», «AJJIOTPOIHBIC
BUJIOM3MEHEHHUS, UM MOAU(PUKALTUN;
® OIUCHIBATH MOJIOKEHUE PJIEMEHTOB-METAIIJIOB U 3JIEMEHTOB-HEMETAIIOB B [lepuonnyeckoii cucreme
xuMudeckux ajemeHToB 1. Y. Meneneena;
¢ KJacCH(UIMPOBATH MPOCTHIC BEIMIECTBA HA METAJUIBI K HEMETAILIBI, JJICMEHTHI,
® ONpEeneNsiTh MPUHAICKHOCTh HEOPTraHWYECKUX BEIIECTB K OJHOMY U3 H3YYCHHBIX KJIaCCOB —
METaJLIbl U HEMETAIIBL;
® JI0Ka3bIBaTh OTHOCUTEIILHOCTD JICJICHUS IPOCTHIX BEIIECTB HA METAIIJIbI U HEMETAJLIbI;
® XapaKkTepwu30BaTh 00IIME PUINICCKUE CBOWCTBA METAILJIOB,
® YCTaHABJIMBATH NMPUUYMHHO-CIIEACTBEHHBIE CBS3M MEX]Y CTPOCHHUEM aToMa U XMMHUYECKOH CBS3bIO B
MIPOCTHIX BEIIECTBAX — METaJIaX U HeMeTaJllax;
e OOBACHATH MHOT00Opa3ue MPOCTHIX BEIIECTB TaKUM (PaKTOPOM, KaK ajNIOTPOIIHS;
® OIUCHIBaTh CBOMCTBA BEHIECTB (HA MPUMEPAX MPOCTHIX BEIIECTB — METAJIOB U HEMETAIJIOB);
e coOmoAaTh MpaBWiIa TEXHUKU OE30MACHOCTH MPHU MPOBEACHUHM HAOMIOACHUNW W Ja00paTOpPHBIX
OIIBITOB;
® UCIIOJNB30BaTh MPU PEUICHUW PACUYCTHBIX 3a/1au TOHATUS: «KOJHUYECTBO BEIIECTBAY», «MOJbY,
«MOCTOSTHHAsE ABOTAZIPO», «MOJISIPHASI Maccay, «MOJISIPHBINH 00bEeM Ta30By», KHOPMAJIbHBIC YCIIOBUS;
® [IPOBOJIUTH PACUEThl C UCIOJIb30BAHUEM TMOHSITHI: «KOJIHMYECTBO BEUIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00beM T'a30B», «IIOCTOSTHHAS ABOTaIPO».
MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHH s
Yyamuiicst 10JDKEH ymems:
® COCTaBJISTh KOHCIIEKT TEKCTA;
® CaMOCTOSITENTFHO HCIIOJIb30BaTh HEMOCPEACTBEHHOE HAOIIOCHHE;
® CaMOCTOSTENHHO OQGOPMIATH OTYET, BKIIOYAIONIMKA OMHCAaHWE HAOMIOJEHHs, €ro pe3yJbTaToB,
BBIBOJIOB;
®  BBHITNIOJIHATH MOJTHOE KOMIUIEKCHOE CPAaBHEHHE;
®  BHINOJIHATH CPABHEHHE 10 aHAJIOTUHU

Tema 4. CoenuHeHHs] XUHMHYECKHUX 3j1eMeHTOB (16 u)

Crenenn okucinenus. OnpeneneHue CTENEHW OKUCIEHHUS SJEMEHTOB MO XMMHUYECKOU (opmyre
coequHeHus. CoctaBienue GopMyn OWHAPHBIX COEIWHEHUH, OOIMI croco0 WX Has3biBaHUs. buHapHBIE
COEIMHEHUS: OKCUIBI, XJIOpUIbI, cyinbpuabl u nap. CocraBienue ux ¢opmyn. IlpencraButenn oKcHIOB:
BOJia, YIJIEKUCTBIM Tra3 W HeramieHas Hu3BecTb. lIpeacTaBUTenu JETYy4YUX BOAOPOJAHBIX COEIUHEHUM:
XJIOPOBOJOPOJ U aMMHUAK.

OcHoBaHMsI, UX COCTaB U Ha3BaHMs. PacTBOpMMOCTh OCHOBaHHUI B Boje. Ta0muiia pacTBOPUMOCTH
TUIPOKCUJIOB U coJiel B Bojie. [IpeacTaBuTenu menodeil: THAPOKCUIbI HAaTpusl, Kanus U Kanpuus. [lonstue
0 KaueCTBEHHBIX peakuusix. UHaukaropsl. U3MeHeHne oKkpacKyu WHIMKATOPOB B IIEIOYHOM cpeie.



Kucnotel, ux cocraB u Ha3Banusa. Kmaccudukauus kucnor. IlpeacraBurenn KHUCIOT: cepHas,
COJIsIHAs U a30THas1. MI3MeHeHne OKpacKu MHANKATOPOB B KUCIOTHOM Cpeie.

Con Kak MPOM3BOAHBIE KUCIOT U OCHOBaHMH. MX cocraB u Ha3zBaHusa. PacTBOpUMOCTh coiieil B
Bojzie. [IpencraBurenu coneit: Xaopu HaTpus, KapOoHaT U ¢ocdar KanbLus.

AMop(dHBIE U KpUCTaUNINYECKUE BEIIECTBA.

MexMOoNeKyNIIpHbIe B3aUMOACHCTBUSA. THIBI KPUCTAUIMUYECKUX PEIIETOK: HOHHAs, aTOMHas,
MOJIEKYJISIpHAsl U METaJUTHYecKas. 3aBUCUMOCTh CBOMCTB BELIECTB OT THUIOB KPUCTAIUTUYECKUX PEIIETOK.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH IOCTOSIHCTBA COCTaBa s
BELIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Uucrtele BemecTBa U cMecu. [Ipumepsl >KMIKHMX, TBEPABIX U Ia3000pa3zHbIX cMmeceil. CBolicTBa
YHUCTBIX BemecTB M cMmeceil. Mx coctaB. MaccoBas u oObeMHas J10JI KOMIIOHEHTa cMecH. Pacuersi,
CBSI3aHHBIC C UCIIOJIB30BAHUEM MOHSTHS 0.

Pacuérupie 3agaun. 1. Pacyer maccoBoil 1 00OBEMHON HOJ€Hl KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenue maccoBoil J0JIM BEIIECTBA B pacTBOPE 110 U3BECTHON Macce pacTBOPEHHOI'O BEIIECTBA U Macce
pactBopuTensa. 3. BprumcieHue macchl pacTBOPSEMOrO BEUIECTBA U PACTBOPHUTENS, HEOOXOIMMBIX [
IIPUTOTOBJIEHUS ONPEIEICHHON MACChl PACTBOPA ¢ U3BECTHOM MacCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA.

JdemoncTpamuu. OOpa3ibl OKCHUAOB, KUCJIOT, OCHOBAaHMH M cojied. Moaenu KpHUCTALTHYECKUX
penIeToK XJiopuaa Hatpus, anmasa, okcuaa yriaepoaa (IV). CnocoOwl pazneneHus cMeceu, TUCTUIUISAIUS
BOJIBI.

JlaGopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ o0Opa3lamMu BEHIECTB Pa3HBIX KiaccoB. 2. PasneneHue
cMecel.

IpakTuyeckass padora Ne 3.AHanu3 MOYBBI U BOJIBI.

IpakTnueckass paodora Ne 4.IlpuroroBiieHre pacTBopa caxapa C 3aJaHHOM MAacCOBOM Jojei
pPacTBOPEHHOI'O0 BELIECTBA.

IIpenMeTHble pe3yJibTAThI 00YUeHH S
VYyamuiicst JOJKEH ymems:

® UCIIOJB30BaTh IPH XapPaKTEPUCTUKE BEIIECTB IOHATHSA: «CTENEHb OKHUCICHHUS», «BAJICHTHOCTDHY,
«OKCUJIBI», «OCHOBAHUS», <«IEIOYHM», «KAYECTBEHHAS peakUus», «UHAUKATOP», «KUCIOTHI,
«KHUCJIOPOJICOAEPKAIINE KUCIOThIY, «OECKUCIOPOIHBIE KUCIIOThDY, «KUCIOTHAS CPeiay, «IeIouHas
cpena», «HelTpanbHas cpenay, «mikana pH», «comu», «amopdHble BEIIEeCTBa», «KPUCTAILTUYECKHIE
BEILIECTBA», «KPUCTAJUIMYECKAs PEIIETKAa», «UOHHAs KPHUCTAINIMYECKAs pEIIeTKa», «aToOMHas
KPUCTAJUIMYECKAsT pEIIeTKa», «MOJEKYJISpHas KpPUCTAJUIMYECKash pEeHIeTKa», «MeTallJInyecKas
KpUCTAJIJINYECKAsl PEIIETKAY, «CMECH;

e KJIacCCU(PUIIUPOBATH CIIOKHBIE HEOPTaHMYECKHE BEIECTBA IO COCTAaBY Ha OKCHJbBI, OCHOBaHWS,
KHUCJIOTBI U COJIM; OCHOBAHUS, KUCJIOTHI U COJIM MO PAaCTBOPUMOCTH B BOJE; KHCIOTHI 10 OCHOBHOCTH
U COJIEP’KaHUIO KHCIIOPO/Ia;

® ONpENeNsATh MPUHAICKHOCTh HEOPTaHUYECKHUX BEIIECTB K OJJHOMY M3 U3YUYEHHBIX KJIACCOB (OKCH/IBI,
JIETy4He BOJOPOIHBIE COEAMHEHUS, OCHOBAHUS, KUCIIOTHI, COJIN) 1O (GopMyIIE;

® OMNUCHIBaTh CBOMCTBA OTAENBHBIX MPEICTaBUTENEH OKCUIOB (Ha MpUMeEpEe BOMBI, YIIIEKHCIOrO rasa,
HETaIICHOW U3BECTH), JIETYYUX BOJAOPOIHBIX COCTMHEHUN (Ha MpUMEpe XJIOPOBOIOPO/Ia U aMMHAKA),
OCHOBaHU# (Ha MpuMepe TUAPOKCUAOB HATPHsl, KallMid M KalbliUg), KUCIOT (Ha MpUMEpe CepHOU
KHCIIOTBI) U coJiel (Ha puMepe XJIopua HaTpusl, KapOoHaTa Kaiblus, pocdarta Kanblys);

® ONpEeneNsiTh BAJIGHTHOCTh M CTETIEHb OKUCIICHUS DJIEMEHTOB B BEIIECTBAX;

® COCTaBJIATH (POPMYJIBI OKCHJIOB, OCHOBAaHMM, KHCJIOT W COJIEM TO BaJEHTHOCTSM M CTENEHSIM
OKHCJICHUSI AJIEMEHTOB, a TAaKXKe 3apsjaM HMOHOB, YKa3aHHBIM B TaOIHIIE PacTBOPUMOCTH KHCIIOT,
OCHOBaHMWH U COJIEH;

® COCTaBJIATh Ha3BaHMS OKCUJIOB, OCHOBAHUMU, KUCJIOT M COJIEH; CpaBHUBATh BAJIGHTHOCTh U CTEIEHb
OKHWCJICHUST; OKCHJIbI, OCHOBAHHUSI, KHCJIOTHI M COJIU TI0 COCTaBY;

® JCMOJb30BaTh TAOIMILY pACTBOPUMOCTH ISl ONIPEIETICHNS PACTBOPUMOCTH BEUIECTB;

® YCTaHABIMBATh TCHETHUYECKYIO CBSI3b MEXIY OKCHUIOM W THUIPO-KCHUIOM W HAO0OpPOT; MPUUYHUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXK]y CTPOCHHEM aTOMa, XMMHUYECKOH CBS3bIO U THUIIOM KPUCTAJUITMUYECKOU
pEIIeTKA XUMUYECKUX COCTMHECHUI;

® XapaKTEepPH30BaTh aTOMHBIC, MOJEKYJISPHBIC, HOHHBIE METALINYECKHE KPUCTALTUYECKUE PEIICTKU;
cpeny pacTBopa ¢ MOMOIbIO mKanbl pH;

® [IPUBOAUTH MPUMEPHI BEUIECTB C Pa3HBIMHU TUIIAMU KPUCTAJUIMUYECKON PEIIETKH;




® POBOAUTH HAOIIONEHHS 3a CBOMCTBAMH BEILECTB U SIBJICHUSMH, IPOUCXOISAIINMU C BEIIECTBAMH;

e coOmr0AaTh MpaBMIIa TEXHUKU 0€30MaCHOCTHU MPH MPOBEICHUN HAOIIOICHU U OTIBITOB;

® HCCIENO0BaTh CpeAy PacTBOPA C MOMOUIBIO MHAUKATOPOB; DKCIEPUMEHTAIBHO PA3aM4aTh KUCIOTHI U
LIEJI0YH, MOJIb3YsACh HHIUKATOPAMU;

® UCIOJB30BaTh IIPU PEUICHUM PACUETHBIX 3aJa4 MOHATHUS «MaccoBas JOJIA 3JIEMEHTA B BEIECTBEY,
«MaccoBasi 10J1s1 pACTBOPEHHOTO BEIIECTBa», «00bEMHasl J10JI1 ra3000pa3HOro BELIECTBAY;

® [IPOBOJIUTH pPACYEThl C HCIOJB30BAHUEM IIOHATHI «MaccoBas JOJIsI DJIEMEHTa B BEIIECTBER,
«MaccoBas JI0JI1 PACTBOPEHHOT'O BEILIECTBAY, «00BEMHAs J10JIs1 Ta3000pa3HOTO BEIIECTBAY.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs
VYyamuiicst JOJKEH ymems:

® COCTaBJIATH HAa OCHOBE TEKCTa TaOJMIIBI, B TOM 4Kcie ¢ mpuMenenueM cpencts UKT;

® 110/ PYKOBOJICTBOM YYHTEJS IPOBOJIUTH OMIOCPEIOBAHHOE HAOIIOACHNE

® [0 PYKOBOJACTBOM YYHUTENS OQOPMIIATH OTYET, BKIIOYAIOMIMK ONHCAHUE HKCIEPUMEHTa, €ro
pe3yAbTaTOB, BHIBOJIOB;

® OCYILECTBISATh HMHAYKTUBHOE 0000mIeHne (OT eAMHUYHOTO0 JOCTOBEPHOIO K  00lemy
BEPOSITHOCTHOMY), T. €. ONpPENeNiATh OOIIMEe CYIIECTBEHHbIC MPH3HAKH IBYX M 0ojee OOBEKTOB U
¢bukcupoBaTh UX B GopMe MOHATUS WIH CYKICHUS;

® OCYILECTBIATh ACIYKTUBHOE 000OIIeHHE (MOABEIEHUE E€AMHUYHOTO JOCTOBEPHOro TMoj oOIiee
JOCTOBEPHOE), T. €. aKTyalIU3UpOBaTh TOHATHUE WM CYXICHHE, U OTOXICCTBIATH C HUM
COOTBETCTBYIOIIME CYLIECTBEHHbIE IPU3HAKU OJJTHOTO UJIU Oojiee 00BEKTOB;

® OIpeAeNaTh acleKT Kilaccu(uKaluy;

® OCYHIIECTBJIATH KIaCCU(UKALIUIO;

e 3HaTh u UCIIOJIb30BAaTh pasyInuHbIE dopmbI IIPEACTABICHUS KIaccuukanuu.

Tema 5. U3MeHeHus:, npoucxoasimue ¢ Bemecrsamu (12y)

[TonsiTue sBNEHUN KAaK HM3MEHEHUM, MPOUCXOMSAIIMX C BEUIECTBAMHU. SIBJICHUSA, CBSA3AHHBIC C
W3MEHEHHUEM KPHCTAJUIMYECKOTO CTPOCHHUS BEIECTBa MPH MOCTOSHHOM €ro cOocTaBe, (M3MUECKUe SBICHHUS.
@u3nyecKue SBICHUSA B XHUMHM: IUCTHIULILUSA, KPUCTAJLIM3ALMS, BBIIAPUBAHME U BO3TOHKA BEIIECTB,
ueHTpudyrupoBaHue.

SIBneHus, CBA3aHHBIE C W3MEHEHHMEM COCTaBa BEUIECTBA, - XUMHYECKHe peakuuu. [IpusHaku u
yCIOBUS MPOTEKAHUSI XUMHUECKUX peakuuil. [ToHsTre 00 3K30- U 2HIOTEPMHUYECKHX peakuusx. Peakiuu
rOpEHNs KaK YaCTHBIN CTydall SK30TEPMHUYECKUX PEAKIIM, IPOTEKAIOIINX C BBIICJICHUEM CBETA.

3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHYECKHE YpaBHEHHMS. 3HA4CHHE WHIEKCOB U
ko3¢ punmenToB. CocTaBieHNe YpaBHEHUN XUMHUECKUX PEaKLIUM.

PacdeTsl Mo XMMHMUYECKMM ypaBHEHUsIM. PerieHue 3ajad Ha HaXOXIECHHUE KOJIMYECTBA BEILECTBA,
Macchl UM 00beMa MPOAYKTa PEAKIUH O KOJIMYECTBY BEILIECTBA, Macce WK 00bEMY UCXOIHOIO BELIECTBA.
PacyeTsl ¢ ncrob30BaHUEM MOHATHS «I0JIS», KOTJIa MICXOAHOE BEIIECTBO JIaHO B BUJE PacTBOpa C 3alaHHOU
MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA UIIN COIEPKUT ONPEACICHHYIO JIOI0 TPUMECEHN.

Peakuuu pasnoxenus. [lonsatie o ckopoctn xummuueckux peakuil. Karanuzatopel. @epMeHTHI.

Peakuuu coenunenus. Karanutuueckue u HekatanuTudeckue peakuuu. OOpaTumble U
HEOOpaTHUMBbIE PEAKIIH.

Peakuuu 3amernienus. DIEKTPOXUMUYECKUI Psii HAIPSDKEHUH METalIoB, €r0 MCHOJIb30BaHUE IS
IIPOrHO3UPOBAHUS BO3MOXHOCTH IPOTEKAHUS PEAKIUI MEX1y METaJlIaMU U pacTBOpaMHU KUCIOT. Peakuyu
BBITECHEHHUS OJHUX METAJIJIOB U3 PACTBOPOB X COJIEH APYTMMU METAJIAMH.

Peakiun o6mena. Peakiuu HelTpanuzanuu. YCia0BUS NPOTEKaHUs peaknuid oOMeHa B pacTBOpax
710 KOHIIA.

Tunbl XUMHUECKUX peakuuid (Mo MPU3HAKY «UHUCIO M COCTaB MCXOIHBIX BEIIECTB U MPOJYKTOB
peakmumn») Ha MpUMEpPEe CBOMCTB BOJIbI. Peakius pas3inoKeHus - 2JIEKTpon3 BOAbI. Peaknuu coequHeHus -
B3aMMOJCICTBUE BOABI C OKCHJAMH METauIoOB M HeMeTawioB. [loHsaTHe «ruapokcuael». Peaknun
3aMelIeHHs - B3aMO/IEHCTBHE BOJIbI C IIEJIOYHBIMU U IIEIOYHO3EMETbHBIMU MeTajulaMu. Peakuun oOmeHa
(Ha mpuMepe TUApoIu3a Cynb(uaa aTIOMUHNS U KapOH1a KaJIbLUs).

Pacuérnble 3agaum. 1. BpiunciieHMe MO XMMHYECKHMM YpPAaBHEHHSIM MAacChl WJIM KOJIMYECTBA
BEILECTBA I10 U3BECTHOM Macce WIM KOJIUYECTBY BEIECTBA OJHOIO M3 BCTYNAIOLIUX B PEAKLMIO BEILECTB
WM MPOAYKTOB peakiuu. 2. Beruucnenne Maccel (KOJIMYECTBA BEUIECTBA, 00beMa) MPOAYKTa pEeakluU, eCiu
M3BECTHA Macca MCXOAHOIO BEILECTBA, COACPIKAILErO ONPEAEICHHYIO A0 npuMmeceil. 3. Brluncienue



Macchl (KOJIMYECTBa BELIECTBA, 00bEMa) MPOAYKTa PEaKlMu, €CIM M3BECTHA Macca pPacTBOpa U MaccoBas
7107151 PACTBOPEHHOT'O BEIIECTBA.
IIpeaMeTHbie pe3yJabTaThl 00YYCHHS
VYyammiics NOJKEH ymems:
® KJIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIIMU TI0 YUCIIy U COCTaBY MCXOTHBIX BEHIECTB M MPOAYKTOB
peaKIMy; TEIIOBOMY 3P PEKTY; HANPaABIECHUIO IPOTEKAHUS PEAKLIMH; YYaCTHIO KaTaau3aTopa;
® HCIOJB30BaTh TAaOJIMIy PAcCTBOPUMOCTH JUIsl ONpPENAETICHUS BO3MOXHOCTH IPOTEKaHMUs peakLui
OOMEHa; JJEKTPOXUMHUYECKHH psAJ HanpspDKeHUH (aKTUBHOCTH) METAUIOB JUISL  ONpPEJeSICHHS
BO3MO>XHOCTH NPOTEKaHMs pEaKIUi MEXy METaJUIaMH U BOJAHBIMHU PACTBOPAMHU KHCJIOT U COJIEH;
e Ha0JIOJaTh U ONHUCHIBATh MPU3HAKU U YCIIOBHS T€UEHUS XMMUYECKHX PEaKLui, nesaTh BBIBOJbI Ha
OCHOBAHWU aHaJM3a HAOIIOACHUH 32 SKCIIEPUMEHTOM;
® [IPOBOAMUTH PACUETHI IO XUMHUYECKUM YPAaBHEHHSIM HAa HAXOXJICHHE KOJIMYECTBA, MACCHl UM 00BbeMa
MPOAYKTa PEAKIUU MO KOJIWYECTBY, Macce MM 00BbEMY MCXOJHOTO BEIIECTBA; C MCIOJIb30BAHUEM
MIOHATHSL «IO0JIs1», KOTJla UCXOIHOE BEIIECTBO JaHO B BHMJE pacTBOpa € 3aJaHHOM MacCOBOW JIOJIEH
PacTBOPEHHOTO BELIECTBA WJIM COJEPKUT ONPEAEIECHHYIO OO IPUMECEH.
MeTanpeamMeTHble pe3yJibTAThl 00yUeHUs
VYyamuiicst JOJKEH ymems:
® COCTaBJISTh HA OCHOBE TEKCTA CXEMBI, B TOM 4ncie ¢ npumeHenueM cpeacrts UKT;
® CaMOCTOSATENBHO O(GOPMIIATH OTYET, BKIIOYAIOIIMN ONHMCAHUE HKCIIEPUMEHTA, €r0 pPe3ylIbTaToB,
BBIBOJIOB;
® UCIOJB30BaTh TaKOM BHJI  MBICICHHOIO (MIEAJbHOIO) MOJEIUPOBAHMs, KaKk 3HAKOBOE
MOJIETMPOBaHuE (Ha IpUMEpe YpaBHEHUI XUMUYECKUX peaKuii);
® pa3nuyaTth 00BEM U COJCpPIKAHNE TIOHATHIA;
® pa3inyaTh pOJIOBOE U BUJOBOE IOHSTHS,
® OCYILECTBIATH POJAOBUOBOE ONPEACICHUE MTOHATUH.

Nemoncrpauuu. [Ipumepbr Qusnueckux sBiIeHMid; a) mmiaBieHue mapaduna; 06) auddysus
IOYIIACTBIX BEIIECTB C ropslliedl JamIouyKd HakanuBaHus. IIpumeppl XMMHUECKUX SIBICHUI: a) TOpeHue
Marausi; 0) B3aUMOJICHCTBUE COJISIHOM KHUCIOTHI ¢ MPaMOpPOM HJIM MEJIOM; B) MOJIyYEHHUE THJIPOKCHIA MEIU
(I1); ) pacTBOpeHHUE MOTYYSHHOTO THAPOKCUIA B KMCIOTaxX; 1) B3aumozaeicTue okcuaa meau (1) ¢ ceproii
KHUCJIOTOW NpU HarpeBaHUU; €) pa3jioKeHUE IepMaHraHara Kaius; >K) B3aUMOJEWCTBUE pa30aBIIEHHBIX
KHCIIOT ¢ METaJIJIaMH.

JlabopaTopHusblie onbIThl. 3. CpaBHEHNE CKOPOCTH MCHAPEHMs BOJBI M CIIMPTA IO MCUE3HOBEHUIO
UX Kamenb Ha (uiabTpoBaibHOM Oymare. 4. OKHUCIIEHHE MeIU B IJIAMEHU CIHUPTOBKU WJIM TOPEJIKH. 5.
IlomyTHEHHE M3BECTKOBOM BOZABI OT BBIABIXa€MOTO yriekucioro rasa. 6. Ilomyuenue yriekucioro rasa
B3aUMOJICHCTBUEM COJIBI M KUCIIOTHL. 7. 3amMerienne Meau B pactBope xsopuaa meau (II) xemnesom.

IIpakTnyeckas padora Ne 5. [Ipu3Haku XUMHUYECKUX PEAKIIHH.

IIpeaMeTHbie pe3yJabTAThI 00YYCHHS
VYyamuiicst JOJKEH ymems:
e oOpamaThscs ¢ 1a0OpaTOPHBIM OOOPYAOBAHHEM U HarpeBaTEIbHBIMU PUOOpPaAaMU B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKU 0€30TMTaCHOCTH;
® BBINOJHATH MPOCTEHIINE MpHEMbl pPabOThl C JAOOPATOPHBIM OOOpYAOBaHUEM: J1a0OPATOPHBIM
LITAaTUBOM; CIUPTOBKOM;
e Ha0JOJaTh 32 CBOMCTBAMH BELIECTB U SIBICHUSMH, IPOUCXOIAIINMU C BELIECTBAMH;
® ONKCHIBATh XMMHYECKHI IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOIO (PYyCCKOTO MJIM POJHOIO) SI3bIKA
U SI3bIKa XUMHH;
e JienaTh BBIBOBI IO pe3yJibTaTaM MPOBEACHHOIO SKCIIEPUMEHTA;
® TOTOBHUTH PACTBOPHI C ONPEIEIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BELIECTBA;
® [PUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIFO PACTBOPEHHOTO B HEM BEUIECTBA.
MeTanpeamMeTHsblie pe3yabTaTbl 00y4eHHs
VYyamuiics OJKEH ymems.:
CaMOCTOSITENIbHO MCII0Ib30BaTh OMOCPEA0OBAHHOE HAOIIOACHHE.
Tema 6. Teopusi 3JIeKTPOTUTHYECKOH TUCCOUALNH M CBOICTBA KJIACCOB HEOPTAaHUYECKHX
coennHeHuit (22 u)




[TonsTHe 00 SIEKTPOJUTUYECKONW JUCCOIUANNUA. DICKTPOJUTHI U HEDJIEKTPOIHUTHL. MexaHu3m
JUCCOLIMAIIMU BJIEKTPOJIMTOB C PA3JIMYHBIM THUIIOM XUMHUYECKOW CBsI3U. CTENEHb 3JIEKTPOIUTHYECKOU
nuccoranuu. CUIbHBIE B CJTa0bIe AJICKTPOJIUTHI.

OCHOBHbIE TIOJIOKEHUSI TEOPUH JIEKTPOIUTHUECKON auccounannu. VIOHHbIE ypaBHEHUS! pEaKLMii.
VYcaoBus MPOTEKaHUS Peakiui 0OMEHa MEXTY JICKTPOJIUTAMU 70 KOHIIA B CBETE HOHHBIX MPEICTABICHUH.

Knaccudukanus nOHOB U X CBOWCTBA.

Kucnorel, ux xnaccudukanusa. Jlucconmmamuss KHUCIOT W HMX CBOHWCTBA B CBETE TEOPHUU
JJEKTPOJUTUYECKONM  auccouuanuy. MoekynsapHble W HOHHBIE  YPAaBHEHUs PEaKUHUM  KHUCIIOT.
B3anmopeiicTBe  KHMCIOT €  METaUIaMU.  OJEKTPOXUMHUYECKHH Pl HaNpsHKEHUA — METaJlIoB.
B3auMopeiicTBue KHUCIOT € OKCHUJIaMU METAJIOB. B3aummoneilcTBUE KHUCIOT C OCHOBAaHUSIMU - pEaKIIUs
HeWTpanu3anuu. B3aumonelcTBue KHUCIOT C cojisMu. Vcmonb3oBaHue TaOMUIIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, uX Kinaccudukanus. Jlpuccouuanusi OCHOBAaHMM M WX CBOKMCTBA B CBETE TEOPUU
3JIEKTPOJUTUYECKON auccounanuu. B3auMoaencTBue OCHOBaHUM C KUCJIOTAMH, KUCIOTHBIMU OKCUIAMU U
cossimu. VMcronp3oBanue TabIUIIBI pACTBOPUMOCTH JUTsl XapaKTEPUCTUKA XUMHYECKUX CBOMCTB OCHOBAHHIA.
Pasnoxenue HEPaCTBOPUMBIX OCHOBaHHI npu HarpeBaHuu.
Comm, ux kmaccupuKkamus U AUCCOIMAIMS Pa3IUYHBIX THMOB coJieid. CBOWCTBa COJIEH B CBETE TEOPUU
JJIEKTPOJUTUYECKON AucconManuy. B3anMonencTBue coJied ¢ MeTalulaMM, YCJIOBHS IPOTEKAHMsI ITHUX
peaknuii. B3ammoneicTBUEe coJied ¢ KHUCIOTaMH, OCHOBAaHHMSAMH M COJSAMHU. Mcronb3oBaHHME TaOIUIIBI
PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XMMHUYECKUX CBOMCTB COJIEH.

O06o0meHre cBeleHni 00 OKCHIaX, X KIacCH(PUKAIIMU K XUMUUYECKHX CBOHMCTBAX.

['eneTndeckue psiabl METAUIOB M HEMETaIOB. ['eHeTHMdeckass CBsI3b MEXIy KiaccaMu
HEOpPraHWYEeCKUX BEIIECTB

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENh M BOCCTAHOBHUTENb, OKHUCICHUE U
BOCCTaHOBJICHHE.

Peakiiun wuoHHOTO OOMEHAa U OKHMCIWUTEIHLHO-BOCCTAHOBHUTENbHBIC peakuuu. CocTaBieHHE
ypaBHEHU OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINII METOI0M 3JIEKTPOHHOTO OanaHca.

CpolicTBa NPOCTBIX BELIECTB - META/UIOB M HEMETAJJIOB, KHCIOT U COJIell B CBETE IpPEACTaBICHUN 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MpOLIeCcCax.
IIpeaMeTHBbIE Pe3VILTATHI 00VUEHHSI:
Yyamuucs JOJKEH ymems:
® [UCIHONBb30BAaTh  NIPH  XApPAKTEPUCTHUKE  MPEBPALIECHUA  BELIECTB  MOHATUA:  «PaCTBOP»,
«OIEKTPOJIUTHYECKAS JTUCCOIHAIUY, «IIEKTPOIUTHI», «HEITEKTPOIUTHI», «CTENEHDb TUCCOIUAIIUN,
«CUJIbHBIC  DJEKTPOJIMUTHI), «cNabble JIEKTPOIUTHD», «KATUOHBI», «AHUOHBI», «KUCIOTHIY,
«OCHOBAHHUSI», «COJIN», UOHHBIE PEAKIUN», «HECOJIEOOPa3yIOIINEe OKCHIBI», «Ccojeo0pa3yrolre
OKCUJIbI», «OCHOBHBIE OKCHUJBI», «KUCJIOTHBIE OKCHJBI», «CPEIHHUE COJN», «KUCIBIE COJIU»,
«OCHOBHBIE  COJIU», «TCHETHYECKUU Pps», «OKUCITUTEIHHO-BOCCTAHOBHUTEIIBHBIC —PEAKIIUN,
«OKHCIIUTEIIb», «BOCCTAHOBUTEIDY, KOKHUCICHHEY, «BOCCTAHOBIICHUE),;
® OIUCHIBaTh PACTBOPEHUE KaK (DU3MKO-XUMHUUECKHI MPOIIeCcC;
® JUIIOCTPUPOBATH MPUMEPAMU OCHOBHBIEC MOJIOKEHUS TEOPHHM SJIEKTPOJIMTHUYECKOW IHUCCOLMALNU;
TEHETUYECKYIO0 B3aMMOCBSI3b MEXK/Y BEIIECTBAMH (ITPOCTOE BEIIECTBO — OKCHJ — THAPOKCUI —
COJIb);
® XapaKkTepHu3oBaTh OOIIME€ XWMHUYECKHE CBOICTBA KHCIOTHBIX M OCHOBHBIX OKCHIOB, KHCIIOT,
OCHOBaHMN W COJied C TO3WIUNA TEOPUU DIEKTPOIUTHYECKOW JUCCOLMAINH; CYIIHOCTD
AIEKTPOJIUTUYECKON JMCCOLMAIMM BEIIECTB C KOBAJEHTHOM MOJSPHOM M HMOHHOM XUMHUYECKOH
CBS3BI0; CYITHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIINN;
® TIPUBOIUTH MPUMEPHI PEAKIINH, TTOATBEPKAAIONTUX XUMHUYECKHE CBOMCTBA KHUCIOTHBIX U OCHOBHBIX
OKCHUJIOB, KHCJIOT, OCHOBAaHUN M COJIEH; CYIlIECTBOBAaHUE B3aUMOCBSI3U MEXAY OCHOBHBIMHU KJIaCCaMU
HEOPTraHUYECKHUX BEIIECTB;
e KJacCUPUIIUPOBATh XHMHUYECKHE PEAKIMA IO «U3MEHEHHIO CTEMeHEW OKHUCICHHUS DIEMEHTOB,
00pa3yIomux pearupyroIre BeIecTBay;
® COCTaBJIATh YPaBHEHHUS DJICKTPOJIUTHYECKOM JTUCCONMAIIMM KHCJIOT, OCHOBAaHWWA H  COJICH;
MOJIEKYJISIPHBIE, TIOJIHBIE U COKpPAIllCHHbIE NOHHBIE YPaBHEHUS PEAKIUN C YYaCTHEM DJIEKTPOIUTOB;
YpaBHEHUS OKUCITUTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIINM, UCTIOIB3YysS METOJI SJIEKTPOHHOTO OajaHca;
YpaBHEHHUs pEaKkIuii, COOTBETCTBYIOIIMX IMOCIEIOBATEILHOCTA («IIEMOUYKe») TMpeBpalleHuin




HEOPraHWYECKHUX BEIECTB Pa3JIMYHBIX KJIACCOB;
® ONpENENsATh OKUCIUTENIb W BOCCTAHOBUTENb, OKHCIEHUE M BOCCTAHOBJIEHUE B OKHCIHUTEIBHO-
BOCCTAaHOBUTENbHBIX PEAKLUsX;
e YCTaHaBJIMBAaTb IPUYMHHO-CIEACTBEHHbIE CBS3U: KJACC BEIIECTBA — XMMMUYECKHE CBOMCTBA
BEILIECTBA;
e HalIIOJaTh U ONHUCHIBATH PEAKIUM MEXAY 3JIEKTPOIUTAMH C MOMOIIBIO €CTECTBEHHOIO (PyCcCKOro
WM POJIHOTO) S3bIKA U S3bIKA XUMMU;
® [POBOJAUTH OIBITHI, OATBEPHKAAIOIINE XUMUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
BELIECTB.
MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs
VYyamuiicst JOJKEH ymems:
e JieNaTh IOMETKHU, BBIUCKU, LUTUPOBAHUE TEKCTA,
COCTaBIIATh JIOKJIA;
COCTaBJIATh HA OCHOBE TEKcTa rpaduku, B TOM uucie ¢ npuMmeneHuem cpeacts UKT;
BJIa/IETh TAKUM BHUJIOM U3JI0’KEHUS TEKCTA, KAK PACCYK/ICHUE;
UCIOJB30BaTh TAaKOM BMJ  MBICIIEHHOTO (MACANBHOIO0) MOJEIUPOBAHUS, KaK 3HAKOBOE
MOJIeTIUpOBaHue (Ha MpHUMepe YpaBHEHHM peakIHil AMCCOIMAIK, MOHHBIX YpaBHEHUW peakluid,
MIOJIypEaKIMi OKUCIIEHUSI-BOCCTAHOBJICHHUS);
e pa3nuyaTh KOMIIOHEHTHI JOKA3aTeIbCTBA (TE3HC, apTYMEHTHI U (POPMY JI0KA3aTEIIbCTBA);
® OCYLIECTBIATH MPSAMOE UHAYKTUBHOE J10Ka3aTEIbCTBO.

JemoncTpanuu. VcnbiTaHue BelIeCTB M UX PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTh. 3aBUCUMOCTH
3JEKTPONPOBOAHOCTA YKCYCHOM KHUCIOTBI OT KOHLEHTpauuu. B3aumopeiicTBue LUMHKAa C CEpoH, COJIIHOU
kucnotol, xiaopunom meau (II). l'openue maruus.

JlabopaTopHble onbIThI. 8. Peakiuu, xapakTepHbI€ Ui pACTBOPOB KUCIIOT (COJITHON MIJIM CEPHOM).
9. Peakium, xapakTepHble AJIsl pacTBOPOB Iuenoueil (ruapokcuioB HaTpusd uiu kanus). 10. [Tomyuenue u
CBOMCTBAa HEPACTBOPUMOTO OCHOBaHUS, Hampumep ruapokcuna meau (II). 11. Peakmuu, xapakTepHble ams
pacTBOpoB cousiert (Hampumep, A xiuopuaa meau (II)). 12. Peakuun, xapakTepHble 111 OCHOBHBIX OKCHJIOB
(mampumep, ans okcuaa kameius). 13. Peakiuu, xapakTepHble UIsi KUCJIOTHBIX OKCHUIOB (Hampumep, AJs
YTJIEKUCIIOTO ras3a).

IIpakTuyeckas padora Ne 6. CoiicTBa KUCIOT, OCHOBAaHUM, OKCUOB U COJIEH.

IIpakTnueckas padora Ne 7. Pemenune skcnepuMeHTalIbHbIX 3a]1a4.
IIpenmerHbie pe3yJbTaThl 00y4YeHHS
VYyamuiicst JOJKEH ymems:
e oOpamaThcs ¢ 1a0OpaTOPHBIM OOOPYAOBAHHEM U HarpeBaTEIbHBIMU PUOOpPAaMU B COOTBETCTBUHU C
IIpaBUJIAMU TEXHUKHU 0€30IacHOCTH;
® BBINOJHATH NMPOCTEHIINE MpUeMbl OOpalleHuss ¢ Ja0OopaTOpPHBIM 0O0OPYAOBaHUEM: JIAOOPATOPHBIM
IITaTUBOM, CIIUPTOBKOI;
e HaOIIOaTh 32 CBOWCTBAMU BEUIECTB U SBJICHUSIMU, IPOUCXOAIIMMU C BEILIECTBAMU;
® OINUCHIBATh XUMUYECKHUI SKCIIEPUMEHT C MOMOIUIbIO €CTECTBEHHOI'O (PYCCKOTO WMJIM POJIHOTO) A3BIKA
U s3bIKa XUMHH;
e JIeNaTh BBIBOJBI 110 PE3YJIbTaTaM MPOBEACHHOIO IKCIIEPUMEHTA.
MertanpeameTHble pe3yJbTaThl 00y4eHUs
Yyamuiics 10JDKEH ymems:
® onpenensATh, HUCXOAd U3 y4yeOHOM 3ajaud, HEOOXOJUMOCTh  HEMOCPEACTBEHHOI'O WU
OIIOCPEI0BAaHHOTO HAOJIIOICHHS,
® CaMOCTOSATENBbHO (POPMHUPOBATH MPOTrPAMMY HKCIEPUMEHTA.

JInuHOCTHBIE pe3yabTaThl 00y4eHust

Yyamuicst JOIKEH: 3Hamb U NOHUMAMD .

OCHOBHBIE HCTOPHUECKUE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMHUH U OOIIECTBA;

JOCTUKEHHS B 00JIACTH XUMUU U KYJIbTYpHbIE TPaIULUH (B YACTHOCTH, Hay4HbIE TPAJUIINN) CBOEH CTPaHBI;
00IIEMUPOBBIE TOCTHKEHHS B 00JIACTH XUMUU;

OCHOBHBI€ ITPUHIIUIIBI ¥ TPaBUjIa OTHOLIEHUS K TPUPO/IE;

OCHOBBI 37I0pOBOT0 00pa3a *HU3HHU U 3/J0POBbecOEperarorux TEXHOIOTUH;



IIpaBWJIa IIOBEIEHUS B YPE3BBIYANMHBIX CHUTYalUsAX, CBA3AHHBIX C BO3IACHCTBHEM DA3JIMYHBIX BEILECTB;
OCHOBHBIC TpaBa M OOA3aHHOCTU TPaXJaHMHA (B TOM YHCIE YYaIIEerocs), CBS3aHHBIC C JMYHOCTHBIM,
npoeCCHOHATBHBIM U JKU3HEHHBIM CaMOOIPENENIEHUEM; COLHUAIbHYI0 3HAYUMOCTb M COJAEpIKaHHE
npodeccuii, CBI3aHHBIX C XUMUEH;

UCTIBIMBIBAMNYD .

YyBCTBO T'OPJOCTH 3a POCCUHCKYIO XMMHMUYECKYIO HAyKy M YBA)KEHHE K UCTOPHUH €€ Pa3BUTHUS; YBAXKECHUE U
IIPUHATHE JOCTHKEHUM XMMHUH B MUDE;

T000BB K MPUPOJIE;

YB@OKEHHE K OKPYXAIOIUM (y4JaluMcsl, YUUTEISIM, POIUTENAM U JIp.) — YyMeTh CIIyIlaThb U CJbIIIATh
napTHepa, MPU3HaBaTh MPaBO KaKJOro Ha COOCTBEHHOE MHEHHUE, IPUHUMATh PEIICHHS C yYETOM IMO3UIHI
BCEX YYaCTHUKOB;

YyBCTBO IIPEKPACHOIO M JOCTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB U MX
MPEBPAILICHUI;

CaMOYBaXCHHE Y SMOLIMOHAIILHO-TIOJ0KHUTEIBHOE OTHOILICHHE K cebe;

NPpU3HaA8amb LEHHOCTb 310pOBbsI (CBOETO U IPYTUX JIHOACH);

HEO0XO0IMMOCTh CAMOBBIPAYKEHHSI, CAMOPEATH3AINU, COLUAILHOTO IPU3HAHUS;

0co3Hasams. TOTOBHOCTb (WM HErOTOBHOCTb) K CAaMOCTOSITEIbHBIM IOCTYyNIKAaM M J€MCTBUSAM,
OTBETCTBEHHOCTbD 3a UX PE3YJIbTATHI;

TOTOBHOCTb (WJIM HETOTOBHOCTH) OTKPBITO BBIpa)KaTh U OTCTaUBATh CBOIO MO3MLIMIO U KPUTUYHO OTHOCUTHCS
K CBOMM IIOCTYIIKaM;

npOoA6/IAMb. IKOJIOTMYECKOE CO3HAHMUE;

JOOpPO’KENaTeNbHOCTD, IOBEPHE M BHUMATEIBHOCTh K JIIOJIIM, TOTOBHOCTh K COTPYJHHYECTBY M JApYXkOe,
OKa3aHUIO ITIOMOULIY TE€M, KTO B HEW HYKAAETCS;

00OOIICHHBIA, YCTOMUMBBIA W  W30MpATENBbHBIA  TO3HABATENbHBIA  WHTEpEC, HWHHUIHATHBY H
TH0003HATENIBHOCTh B U3YYEHUHU MUpPA BEIIECTB U PEaKIIHii;

LEJIEYCTPEMIIEHHOCTh M1 HACTOWYMUBOCTD B IOCTH>)KEHUH LIEJIEH, TOTOBHOCTD K IIPEOJIOIEHUIO TPYIHOCTEM;
yOSKJJEHHOCTh B BO3MOYKHOCTH IIO3HAHUS TPHUPOJbI, HEOOXOAMMOCTH Pa3yMHOIO HCIOJIb30BAHUS
JOCTHKCHUN HAYKU M TEXHOJIOTUH JIJIsl pa3BUTHUS OOIIECTBA;
YMemb: YCTAaHABIMBAaTh CBSI3b MEXIY LEJIbI0 HU3Y4YEHHS XUMHUU M TEM, JUIS YEro OHAa OCYLIECTBIIAETCS
(MoTHBaMn);

BBINOJIHATh KOPPUTHPYIOIIYI0 CAMOOLICHKY, 3aKI0YAIOILYIOCs B KOHTPOJIE 3a IPOLECCOM M3YyYEHUSI XUMUU
1 BHECEHUS] HEOOXOAMMbI KOPPEKTUBOB, COOTBETCTBYIOILIUX ATaNaM U Criocodam U3ydeHHs Kypca XUMUU;
CTPOUTBH >KM3HEHHBbIE M MpPO(ecCHOHAIbHBIE MaHbl C YYETOM KOHKPETHBIX COLUATbHO-HCTOPHUYECKUX,
MOJINTUYECKUX U IKOHOMUYECKHUX YCIIOBHIA;

0CO3HaBaTh COOCTBEHHbIE IEHHOCTH U UX COOTBETCTBHE PUHUMAEMBIM B ’KM3HH PELICHUSM;

BECTH JUAJIOT HA OCHOBE PABHOIIPABHBIX OTHOIICHHWI M B3aHMHOIO YBaXXKCHUS,

BBIJICJIATH HPABCTBEHHBIH acleKT MOBEJCHHUS U COOTHOCUTD MOCTYIKH (CBOM M JPYTUX JIIOAEH) U COOBITHS C
MPUHATBHIMU 3THYECKUMU HOPMaMH;

B IIpelejax CBOMX BO3MOXHOCTEH IPOTUBOAEHCTBOBATh ACUCTBUAM M BIHSHMSM, IPEACTABISAIOLIIM
yIpo3y *HU3HHU, 3[J0POBbIO U 0€30MIaCHOCTH JIMYHOCTHU U OOIIECTBA.



OcHOBHOE coJiep:kaHue Kypca
9 kjaacc

Beenenue. O01mas xapakTepucTUKAa XUMHYECKHX JIEMEHTOB U XUMHYECKHUX PeaKIuii.
IMepuonuveckuii 3akon u [lepnoanyeckas cucrema xumMmudeckux 3jaeMeHToB JI. U. Menneneena (10 1)
XapakTepUCTHUKa 3JIEMEHTA 110 €ro MOJ0KEeHUI0 B [lepuogudeckoil cucreme XxuMu4deckux aemenTos [I. H.
MengeneeBa. CBolcTBa OKCHJIOB, KHUCJIOT, OCHOBAHMH W COJIE B CBETE€ TEOPUU DICKTPOJUTHUYECKON
TUCCOIMAIIMN W OKHCIICHUS-BOCCTAHOBJICHHS. [IOHATHE O TEPEeXOMHBIX 3JeMeHTaX. AMQOTEPHOCTb.
I'enernueckuii psg  nepexogHoro syementa. llepumoanuveckuit 3akoH u  Ilepuonnueckas cucrema
xumuueckux snemeHToB JI. M. MenaeneeBa. XuMuueckas OpraHU3alMsl KUBOW M HEXKHUBOU IPUPOJBIL.
XHWMHUYECKUH COCTAB s1/1pa, MAHTUU U 36MHOU KOpbl. XMMUYECKHE FIEMEHTHI B KIIETKAX )KMBBIX OPraHU3MOB.
Makpo- u MukpoaneMeHTsl. O000IIeHNe CBEIeHUI 0 XMMUYECKUX peakuusax. Knaccupukanus XuMuaecknx
peakuuil Mo pa3IuYHBIM IPHU3HAKAM: «UUCIO M COCTaB PEArupyroIIMX MU OOpa3yIOUIMXCS BELIECTBY,
«TernoBoi  3(pdexT», «HampaBICHUE», «U3MEHEHUE CTEMEHEH OKHUCICHHS DJJIEMEHTOB, OO0pa3yIoNIuX
pearupymoiue BeuecTBay, «paza», «UCIOJIb30BaHUE KaTanu3zartopa». [IoHATHE O CKOPOCTH XUMHUYECKOU
peakuuu. @DaxkTopbl, BIMAIOIIME HA CKOPOCTb XHMHMUYECKMX peakuuil. Kartaimsatopel M Kartanus.
NHrn6utopbl. AHTHOKCHIAHTHI.

JdemoHcTpanmu.

Paznuunbie ¢popmel Tabmunbl JI. Y. MenaeneeBa. Mozaenu aToMOB 3JIeMeHTOB 1—3-T0 niepro1oB. Mojieins
CTPOEHHUS 3€MHOTO I11apa (IOMepeUHbIi pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIMK OT MPUPOIBI
pearupyromux BEHIeCTB. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW peaklUMM OT KOHUEHTPAIMU pearupyromux
BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMUMHYECKON pEeaKIUu OT IUIOHIAJAN CONPUKOCHOBEHUS PEarupyrommx
BEUIECTB (WKUISIIUMK CJOW»). 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peaklud OT TeMIepaTypsl
pearupyromux BelmecTB. ['OMOreHHbII H TIeTepOreHHbIM KaTanu3bl. @OEpMEHTAaTUBHBIM KaTajus.
HNHrubuposanue.

JlaGopaTopHbIe ONBITHI.

1. TlonmyueHue TrUApPOKCHAA LMHKA W UCCIENOBAHHME €ro CBOMCTB. 2.MopjenupoBaHHE MOCTPOEHUS
[lepuoanueckoii cucrembl xumuueckux snemeHToB J[. M. MenneneeBa. 3. 3amMeleHue »eiae3oM MeIu B
pactBope cynbara meau (I1). 4. 3aBUCMMOCTH CKOPOCTH XMMHUYECKON PeaKkIuy OT MPUPOIBI Pearupyroumx
BEILIECTB HA PUMEPE B3aUMOAEHUCTBUS KUCIOT C METAJUIAMMU.

5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIMU OT KOHUEHTpAalMU pearupyrolluX BELIECTB Ha MpUMEpe
B3aUMOJICVCTBUS INHKA C COJISTHOM KHUCIOTOM Pa3InYHON KOHIICHTPALIUH.

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKlMH OT IJIOMIAd CONPUKOCHOBEHUSI PEAarnpyroluX BELIECTB.
7. MoaenupoBaHHe «KHUIIAIIEro CIos». 8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIMHM OT TeMIIEpaTyphl
pearupyroonux BellecTB Ha mpuMmepe B3aumojeiricTBus okcuna meau (II) ¢ pacTBopom cepHO# KHCTOTHI
paznmuuHOil Temmeparypbl. 9. PasnmokeHue mepokcuia BOAOpPOAa € MOMOIIBI0 okcuaa Mmapranma (IV) u
karana3pl. 10. OOHapykeHHe KaTala3bl B HEKOTOPHIX MHUIIEBBIX mpoaykTax. 11. MHrubuposanue
B3aUMOJIEVCTBUS KUCIIOT C METAJTIAMH YPOTPOIIMHOM.

IIpeameTHbIE pe3ybTaThl 00y4eHHUS

VYyamuiics 10J1KeH ymems:

WCIIOJIb30BaTh MPHU XapaKTEPUCTHKE MPEBPALIECHUNA BEUIECTB MOHATHS: «XUMUYECKas PEaKUUs», «peaklnu
COCIMHEHHS», «PEAKIHMH PA3JOKEHUs», «pPeakuuu OOMEHa», «PEAKIUU 3aMEeIIEHUs», «PEaAKIUU
HEUTpamu3aumy, «IK30TE€PMUUYECKHE PEAKIUN», «IHAOTEPMUUYECKUE PEaAKIMU», «OOpaTUMBIE PEaKIun»,
«HEOOpaTHMBbIE PEAKIUN», «OKUCIUTEIHbHO-BOCCTAHOBHUTEIIbHBIE PEAKIIUU», «TOMOTECHHBIE PpEaKIun»,
«TETEPOTEHHBIE PEAKIINNY, «KATATUTUYECKUE PEAKIINNY, HEKATATUTUYECKUE PEAKITUIY, «TEIIOBON 2P deKT
XUMHYECKON PEAKIIUN», KCKOPOCTh XUMUYECKON PEAKIINNY, «KaTaIU3aTOP»;

XapaKTepu30BaTh XUMUYECKUE DIIEMEHThI 1—3-T0 mepro1oB 1o ux nojoxeHuto B [lepuoandeckoii cucteme
XUMHUYeCcKuX aneMeHToB [[. . MeHneneeBa: XMMHYECKU 3HAK, MOPSIKOBBIA HOMEp, NMEPUOM, TpYIINa,
MOATPYIINa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOEHUE aToma (3aps]l sipa, YUCIO MPOTOHOB U HEUTPOHOB B
sipe, 00IIIee YKCIIO SJEKTPOHOB, pacipeiesieHue JIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM, TPOCTOE BEIIECTBO,
dbopMyna, Ha3BaHUE M THUM BBICHIETO OKCHUIA M THIPOKCHJA, JIETY4ero BOJOPOJHOTO COEIUHEHUS (IS
HEMETAIJIOB));

XapaKTEepPU30BaTh OOIMME XWMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB M THUIPOKCHUIOB; TPHBOIUTH
MIPUMEPHI PEaKIUii, MOATBEPKAAIOINUX XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCHIOB U TUAPOKCHUIIOB;



JaBaTh XapaKTEPUCTUKY XUMHUYECKHX PEAKIMI MO YUCIYy M COCTaBy HCXOJHBIX BEIIECTB M IMPOIYKTOB
peakiuu; TeroBoMy 3(QeKTy; HampaBIEHUIO MPOTEKAHUs PEAKIMH, W3MEHEHUIO CTENCHEH OKHCICHUS
AJIEMEHTOB; arperaTHOMY COCTOSTHUIO UCXOJHBIX BEIECTB; yYACTHIO KaTalIU3aTopa;

OOBSICHATP U TIPUBOIUTH NPHUMEPHI BIMSIHUA HEKOTOPHIX (DaKTOpOB (IIPHPOJAa PEAarupyIOUINX BEIIECTB,
KOHIIEHTpallMs BEIECTB, JaBJCHHE, TEMIIeparypa, KaTajlu3aTrop, I[OBEPXHOCTh CONPUKOCHOBEHUS
pearupyronurx BeecTB) Ha CKOPOCTh XUMUYECKHUX PEaKIInii;

Ha0II0/1aTh U OINKCHIBATh YPABHEHUS PEaKLUi MEX]y BEIIeCTBAMHU C MOMOIIBIO €CTECTBEHHOIO (PyCcCKOIro
HIJIN pOI[HOI‘O) SI3BIKA U A3bIKa XUMUH,

MPOBOAUTH OMBITHI, MOATBEPKIAAIONINE XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB M THAPOKCHJIOB;
3aBUCHMOCTh CKOPOCTH XUMUYECKOW PEAKIIUHU OT PA3IMUHBIX (PaKTOPOB (MIPHPOIA PEarHPYIONINX BEIIECTB,
KOHIIEHTpallMsl BEILECTB, JaBJCHHE, TEMIlepaTypa, KaTalu3aTrop, I[OBEPXHOCTh CONPUKOCHOBEHHUS
pearupyrouux BeIiecTB).

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHU s

VYyamuiics 10J17KeH ymems:

OTIPECTIATh 1ENb YUeOHOW NEATENILHOCTH C MOMOIIBIO YYUTENs U CaMOCTOSTENIbHO, UCKATh CPEJICTBA €€
OCYIIECTBJICHUS, paboTas 1Mo IJIaHy, CBEPSATh CBOM JCUCTBHS C IEIbI0 U MPU HEOOXOAMMOCTH HCIIPABIISATH
OIUOKH C TTOMOIIBIO YUHUTEN U CAMOCTOATENIbHO; COCTaBIIATh AaHHOTAIIMIO TEKCTA; CO3/1aBaTh MOJEIHU C
BBIJIETICHUEM CYILECTBEHHBIX XapaKTEepPUCTUK OOBEKTa M TMPEJICTaBICHHEM HUX B MPOCTPAHCTBEHHO-
rpadUyueCcKO WM 3HAKOBO-CHUMBOJIHMYECKON (hopme; ompenensaTh BUABI KIAaCCH(PUKAIUK (€CTECTBCHHYIO H
HCKYCCTBEHHYIO); OCYIIECTBIISATH MPSIMOE ACTYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metansl (14 4)

[Tonoxenune wMerammoB B Ilepuoanueckoit cucteMe xumuueckux d3nemeHtoB JI. M. Mengeneesa.
Mertannnueckasl KpUCTaUIMYECKasi pelIeTKa M MeTajulnyeckas XUMHueckas cBsa3b. OOmue Qusnueckue
cBoiictBa MerauioB. CmiaBbl, HMX CBOMCTBA M 3HadueHHEe. XHUMHYCCKHE CBOICTBA METAIOB Kak
BOCCTAaHOBUTEJICH, & TAKXKE B CBETE MX IOJIOKECHHS B AJIEKTPOXUMHUYECKOM PsIy HaNpsSKEHUHM METaJJIOB.
Kopposus metannos u criocodsl 60ps0bI ¢ Hel. MeTtasuibl B mpupoje. OO01ire croco0bl UX MOTYYESHHUS.
OO0mas XxapakTepucTHKA MIEJOYHBIX MeTaJI0B. MeTtauiel B nipupojae. O01mue crmocoObl UX MOTYICHHS.
Ctpoenne aroMoB. lllenouyHble MeTajuibl — MPOCThIE BellecTBa. BakHeline COeAMHEHUs] HIETOYHbIX
METAJJIOB — OKCHJIBI, THIPOKCHJIBI U COJIH (XJIOPHIBI, KapOOHATHI, CyIb(aThl, HUTPATHI), KX CBOWCTBA H
MIpUMEHEHNE B HapOAHOM Xo3stiicTBe. KanuitHbie ynoOpenus.

OO01asi XapakTepHCTHKA 3J1€eMEHTOB Iy1aBHOM nmoarpynns! II rpynmner.

Crpoenue aromoB. lllenodyHo3emenbHbIE METaIbl — MPOCThIE BEUIECTBA. BakHellue CoeInHEHUs
IEJIOYHO3EMETBbHBIX METAJIOB — OKCHJBI, THAPOKCHIBI W COJM (XJOPHUIBI, KapOOHAThI, HUTPATHI,
cynbdatsl, hocdartsl), UX CBOWCTBA U IPUMEHEHUE B HAPOTHOM XO35HCTBE.

AJIIOMAHHH.

Crpoenue aroma, usnueckrue ¥ XMMHUYECKHE CBOMCTBA mpoctoro BemecTBa. CoelMHEHNs allOMUHUS —
OKCHJI U TUAPOKCUT, X aM(poTepHbIil xapakTep. Baxknelimue conu amomunus. [Ipumenenne antoMuHus 1
€ro COCIMHECHUM.

Keaeso.

Ctpoenue aToMa, GU3MUECKHe U XUMUYECKHE CBOMCTBA MPOCTOro BemiecTa. ['enetndeckue pamsl Fe'? u
Fe*s.

Baxneimue conn xene3a. 3HaUEHUE JKEJI€3a U €r0 COEAMHEHNH U1 IPUPOJIbI U HAPOJHOTO XO3SICTBa.
JeMoHcTpaLUM.

OOpa31bl MET0YHbIX U IEJI0YHO3EMENbHBIX MeTalIoB. OOpasisl criaBoB. B3auMoneicTBre HaTpus, TUTHS
U KaJlbllug ¢ BOAOW. B3ammoneicTBHe HATpWsi U MarHusl C KUCIOpOJAOM. B3amMonelcTBHE METaIOB C
Hemetamamiu. [lonyduenue runpoxcunos xenesa (I1) u (I1).

JlaGopaTopHbie ONBITHI.

12. B3aumopeiicTBue pacTBOPOB KUCIIOT U coiel ¢ Metaiamu. 13. O3HakomiieHue ¢ pyznamu xenesa. 14.
OkpammBaHWe TIUIAMEHHW COJISIMA IIEJIOYHBIX MeETauioB. 15. B3aummoneicTBHe KaiblUs € BOJOM.
16.ITomyuenue ruipokcuia KaJlblius U UCCIIEJOBaHKME €ro cBOMCTB. 17. Ilomyuenue ruipokcuia aaoMUHUSA
U HccleoBaHuE ero cBoucTB. 18. B3aumopeiicTtBue sxene3a ¢ coisiHoM kucnoroil. 19. Ilomyuenue
runpokcuioB xenesa (I1) u (II1) u n3ydyenue nux cBONCTB.

IIpenmeTrHble pe3yabTaThl 00y4eHHs

VYyamuiics 10J1KeH ymems:



UCIOJIb30BaTh MPHU XapaKTEPUCTUKE METAJJIOB M UX COCAMHEHHMN MOHATHUS: «METAIUIbl», «PsSiJ aKTUBHOCTH
METAJUIOB»,  «IICJIOYHBIE METaJUIbl», «IEJIO0YHO3EMENbHbIE METaJUIbl», HCIONb30BaTh HMX MpH
XapaKTepUCTHKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XHUMHUYECKHUX 3JIEMEHTOB-METAUIOB (IIEIOYHBIX
METaJUIOB, MAarHus, KaJbIUs, AJIIOMUHUA, Xejle3a) Mo HUX MoyoxeHuto B llepuoguyeckoit cucreme
xumudeckux 3yeMeHToB JI. M. MengeneeBa (XMMHUYECKH 3HAK, MOPSIKOBBIA HOMEp, NMEPHOJ, TPYIINA,
MOArpyIIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOEHHME aroMma (3apsij spa, YMCiIo IPOTOHOB U HEUTPOHOB B
s1ipe, o0l11ee YUCIOo 2JIEKTPOHOB, Pacpe/ie]ICHHE 3JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO,
(dbopMyIa, Ha3BaHUE U THII BBICIIIETO OKCUIA U THIPOKCHIA);

Ha3bIBAaTh COCAMHEHHS METAJJIOB M COCTABIIATH UX (POPMYJIBI [10 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 001IHe (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB;
OOBSICHATh 3aBUCUMOCTb CBOWCTB (WMJIM TMpEACKa3bIBaThb CBOICTBA) XMMHUYECKUX 3JIEMEHTOB-METAIJIOB
(paguyc, METAJUIMYECKHUE CBOMCTBA AJIEMEHTOB, OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA AJIEMEHTOB) U
o0pa3yeMbIX HMH COEIUHEHHI (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHIOB M THUAPOKCHUIOB,
OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MoJiokeHUs:i B lleprognyeckoit cucreMe XMMHUYECKHX
anemenToB JI. Y. Menpaeneena;

OIMHMCHIBATH OOIIME XUMHUYECKHE CBOHCTBA METAIIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO)
SI3bIKA U A3bIKA XUMUHU;

COCTaBJISITH MOJICKYJISIPHBIEC YPABHEHUS PEAKIUN, XapaKTEPUIYIOUUX XUMUYECKHE CBOMCTBA METAJIJIOB U UX
COEIMHEHUH, a TAaKXkKe IJEKTPOHHBIE YPABHEHUS MIPOIECCOB OKUCICHUSI-BOCCTAHOBIICHUS;

YpaBHEHUS JJICKTPOJUTUYECKON JAUCCOLMAIMM;, MOJEKYJSIPHBIC, TIOJHBIE M COKpAIICHHbIE HOHHBIE
yYpaBHEHUS PEAKINIl C yUaCcTUEM JIEKTPOIUTOB;

YCTaHABIMBATh MPUYHMHHO-CIEACTBEHHBIE CBSI3U MEXKAY CTPOEHHEM aToMa, XMMHUYECKOH CBS3bI0, THUIIOM
KPUCTAIJINYECKON PEIIeTKH METaNIOB M UX COCAMHEHUN, UX OOIMMMHU (U3HUECKUMU U XUMHUYECKUMU
CBOMCTBaMH;

OIMKCHIBATh XUMHUYECKHE CBOICTBA IIENOYHBIX U IIEJIOYHO3EMEIbHBIX METANIOB, & TAKXKE AITIOMHUHHUS U
KeJle3a U UX COEIMHEHUH C MOMOILBIO €CTECTBEHHOIO (PYCCKOT0 MJIM POAHOIO) SI3bIKA U SI3bIKa XUMUMY;
BBHITIONHATh, HAONIO/aTh M ONUCHIBATH XUMHUYECKHH HKCIEPUMEHT IO PAacCHO3HABAHUIO Ba)KHEHUIIUX
KaTHOHOB METAJIIOB, TUAPOKCH/I-UOHOB;

SKCIIEPUMEHTAIbHO HCCIEA0BAaTh CBOWCTBA METAUIOB M MX COCAMHEHUMH, pellaTh 3KCIepUMEHTAIIbHbIC
3a1auu 1o Teme «MeTaiby;

OIHCHIBATh XUMHUYECKUN HKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM POAHOIO) SI3bIKA U S3bIKA
XUMHH,

MPOBOANTh PAcyeThl MO XUMHUYECKHUM (OpMylaM U YpaBHEHUSM peaKlUl, MPOTEKAIIUX C Yy4acTHEM
METAJUIOB U UX COCIMHEHUH.

MertanpeamMeTHble pe3yJbTaThl 00y4eHUs

Yyamuiics 10JIKeH ymems:

paboTaTh MO COCTABJIEHHOMY IUIaHYy, HMCIOJb3ysl Hapsily C OCHOBHBIMM M JONOJHHUTEIbHBIE CpPEACTBA
(cripaBOYHYIO JMTEpaTypy, cioxHble npubopsl, cpeactBa MKT); ¢ momompto yuurtens oTOuparh JUIs
pelieHns yueOHbIX 3a7a4 HE0OXOUMbIE CIIOBApU, SHIIUKIONEINH, CIPABOYHUKH, JIEKTPOHHBIE TUCKU;
COIOCTaBIATh W OTOMpaTh MHGOPMAIMIO, TMOJYYEHHYI0 U3 PA3IUYHbIX HCTOYHUKOB (CJIOBapH,
SHIMKJIONENH, CIPABOYHUKH, SJIEKTPOHHBIE TUCKHU, ceTh VIHTEepHET);

NPEJCTaBIATh UH(GOPMAIMIO B BHUJE TAOIUIl, CXE€M, OMOPHOIO KOHCIEKTa, B TOM YHCIIE C MPUMEHEHUEM
cpeactB UKT;

0(opMIIATH CBOM MBICIH B YCTHOM M MHUCbMEHHOW PEYM C YYETOM CBOMX YYEOHBIX M KU3HEHHBIX PEUeBbIX
CUTyalui, B TOM yucie ¢ npuMeHenrem cpeacts UKT;

COCTAaBJIATH PELICH3UIO HA TEKCT;

OCYHIECTBJIATH JOKA3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. IIpakTukym 1. CBolicTBa MeTaLI0B M X coequHeHMi (3 1)

1. OcymiecTBieHne NEMOYKH XUMUYECKUX TpeBpanieHuil. 2. [lomydeHue u cBoMCTBa COEIMHEHN METAJIOB.
3. Pemienue sKkcriepMMEHTAIbHBIX 337a4 Ha paClIO3HABAaHUE U MTOJIyYEHUE COEUHEHUI METaJIOB.
IIpenmerHble pe3yJbTaThl 00y4YeHHs

Yyamuiics 10J1KeH ymems:

obpamarecsi ¢ J1IabOpaTOpHbIM OOOPYJOBAaHUEM W HarpeBaTeNbHBIMU IMpPHOOpaMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;



Ha0JI0/1aTh 3a CBOMCTBAMH METAJJIOB M UX COECIUHEHUN U SBJICHUSIMHU, IPOUCXOIAIIUMH C HUMU;

OMUCHIBATh XMMUYECKUN IKCIIEPUMEHT C TTOMOLIBI0 €CTECTBEHHOTO (PYCCKOr0 WJIM POJHOTO) SI3bIKA U SI3bIKA
XUMHH;

JIeNaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEICHHOIO SKCIIEPUMEHTA.

MeTanpeamMeTrHbie pe3yJibTaThl 00y4eHUs

VYyamuiics 10JIKeH yments:

OTIpEEIATh, UCXO0/IA U3 YUeOHOU 3a/1auu, He0OX0JUMOCTh MCIIOJIL30BaHUs HAOMIOICHUS HIIM DKCIIEPUMEHTA.
Tema 3. HemeTtainl (25 4)

OO0mas xapakTepuUCTHKa HEMETAJUIOB: MoyioxkeHue B Ilepuonnyeckoil cucreMe XMMHUYECKUX AJIEMEHTOB /Jl.
. MengeneeBa, OCOOCHHOCTH CTPOCHHS aTOMOB, 3JIEKTpooTpunatenbHocTh (D0) Kak Mepa
«HeMetaimmyHoctyy, pag 0. Kpucrammmyeckoe CTpoeHHE HEMETalIoOB — TPOCTBIX BEIIECTB.
Annorponusi. @u3znueckre cBOMCTBa HeMETAIIOB. OTHOCUTEIIBHOCTD MOHATUN «METAILT» U «HEMETaJLI.
Bonopoa. Ilonoxenue Bogopoaa B Ilepronnueckoit cucreme xumudeckux sneMmeHToB JI. 1. Menneneena.
Crpoenue aroma U MoJekyinbl. DU3HMYECKHEe M XMMHYECKHE CBOWCTBA BOJAOPOJA, €ro IMOJy4YeHUE HU
MIPUMEHEHHUE.

Bonaa.

Ctpoenne momekynbl. BogopoaHas xuMuueckas cBsi3b. OU3MYECKUE CBOMCTBA BOJbI. AHOMaJINU CBOMCTB
Boabl. ['mapodunbHble M TUAPOGOOHBIC BemecTBA. XUMHYECKHE CBONCTBA BOJBI. KpyroBOpoT BOIBI B
npuponae. Bomoounctka. Asparusi Boasl. beiToBeie ¢uinbTpel. MuHepanbHble BOAbL. JMCTUIUIMPOBaHHAS
BOJIa, €€ MOJIyYeHHEe U TPUMEHEHUE.

OO0masi XapakTepHCTHKA raJIOreHOB.

Crtpoenue atomoB. [IpocTrsie BelecTBa U OCHOBHBIE COSMHEHHUS FAJIOTEHOB, MX CBOMCTBA.

Kpatkue cBenenus o xiope, Opome, prope u one. [IpuMeHeHre raloreHoB U UX COSIUHEHHUI B HAPOTHOM
XO3SIICTBE.

Cepa.

Crpoenne aToMa, aJUIOTPOTNHS, CBOMCTBA U IpUMeHeHHe pomOnyeckoi cepbl. Okeuapl cepol (IV) u (VI), ux
MoJIy4yeHue, CBOicTBa U npuMeHeHune. CepHasi KUCIIOTa U €€ COJM, UX MPUMEHEHHE B HAPOJIHOM XO3sICTBeE.
IIpon3BOACTBO CEPHON KHUCIIOTHI.

A3or.

Crtpoenue atoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIeCTBA. AMMUAK, CTPOCHHUE, CBOMCTBA, TOJYYCHHE U
npumenenue. Conu aMMoHHUsI, UX cBoricTBa U npumeHeHune. Okcunel azora (1) u (IV).

A3OTHasi KHUCJIOTa, €€ CBOWCTBA W NpuMeHeHHe. HutpaTtel M HUTPUTHI, TpoOiieMa WX COJEpKaHHUS B
CENIbCKOXO03SCTBEHHON MPOAYKIIUU. A30THBIC YIOOPESHHS.

dDochop.

CrtpoeHnue aroma, ayuiOTpomusi, cBoWcTBa Oemoro u KpacHoro docdopa, ux npumeHeHue. OCHOBHbBIE
coenunenus: okcun ¢pocdopa (V) u oprodocdopnas kucnora, pocdarsl. DochopHbie yIO0OpEHHS.
Yraepoa.

CrpoeHue aroma, aloTpomnus, cBoiicTBa Moaudukanui, npumenenue. Oxcunpl yraepoaa (II) u (IV), ux
CBOICcTBa U mpuMeHeHne. KapOoHaThI: KalbIUT, COJIa, MOTAIll, UX 3HAUEHUE B MPUPOJIE U KU3HU YETIOBEKA.
Kpemnuii.

CrtpoeHue aToma, KpUCTAIUIMUYECKU KpEeMHHUH, ero cBoiicTBa u mpumeHenue. Oxcupa kpemuus (IV), ero
MPUPOJHBIE Pa3HOBUIHOCTH. CHIMKATHI. 3HAYCHUE COCIMHEHHN KPEMHHS B KMBOW M HEKUBOU TPHUPOJIE.
[loHsiTHE O CHIIMKATHOM MPOMBIIIJIEHHOCTH.

JdemoHcTpanmu.

OOpasupl rajoreHoB — TMPOCTHIX BEUIECTB. B3auMojelcTBHE TalOTeHOB C HATpPHEM, C ATIOMUHHUEM.
BriTecHenue xysopom OpoMa WM HMOJa W3 PAacTBOPOB HMX coJjield. B3ammonelcTBHE cephl ¢ METaIaMH,
BOJIOPOAOM M KHUCIOpOAOM. B3anmonelcTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEJbIO.
[Tormomenue yriemM pacTBOPEHHBIX BEIIECTB FJIM Ta3oB. BoccTaHOBIEHHWE MEIUW W3 €€ OKCHIA YTJIeM.
OO0pa3ubl MPUPOJAHBIX COSAMHEHHI XJI0pa, cephl, ocdopa, yriaeponaa, kpeMHuus. OOpas3ipl BAXKHEUITUX IS
HapOJIHOTO XO3sMCTBa Cynab(aTtoB, HHUTPATOB, KapOoHaTOB, (ocdaToB. OOpas3Ibpl CTEKIA, KEPAMHUKH,
LIEMEHTA.

JlabopaTopHbIe ONBITHI.

20. Ilonyuenne u pacno3HaBaHue Bojaopoaa. 21. MccrnegoBaHWe TOBEPXHOCTHOIO HATSHKEHUS BOJBI.
22 PacTBOpeHHe TepMaHraHaTa Kalus WU MEIHOTO Kymopoca B Boje. 23. I'maparaius 00e3BOKEHHOTO
cynbara menu (I1). 24. U3rotonenune rumcoBoro ormnedatka. 25. O3HAKOMIIEHHE ¢ KOJUICKITUEH OBITOBBIX



¢bunbTpoB. 26. O3HAKOMIJICHHE C COCTABOM MHUHEpaIbHOM BOJbIl. 27. KauecTBeHHas! peakius Ha TaJIOTeHU -
noHbl. 28. Ilomyuenue u pacrnozHaBaHue kuciopoja. 29. ['opeHue cepbl Ha BO3AyXe U B KHUCIOPOJE.
30.CgoiicTBa pazbaBieHHON cepHOMl KucaoThl. 31. M3ydenne cBolicTB ammuaka. 32. PacrozHaBaHue cosieit
ammonusa. 33. CpoiicTBa pa30aBiIeHHON a30THOM KuCIOTHL. 34. B3auMonelcTBHE KOHIIEHTPHUPOBAHHON
a30THOM KHCIOTHI ¢ Menpto. 35. 'openue docdopa Ha Bo3zmyxe m B Kuciopoxae. 36. PacmosnaBanue
docdaros. 37. 'openne yris B kucnopose. 38. [lonydeHue yroapHOW KUCIOTH M U3yU4EHUE €€ CBOMCTB. 39.
Ilepexon kapOonatoB B ruupokapOoHatbl.40. Paznokenue ruppokapObonara Hatpus. 41. Ilomydenwme
KPEMHEBOM KHUCJIOTHI U U3yUYE€HUE €€ CBOMCTB.

IIpeaMeTHbIE pe3ybTaThl 00y4eHH s

VYyamuiics 10J17KeH yMeThb:

WCIIO0JIb30BaTh MPHU XapPaKTEPUCTHUKE METAIOB W UX COCAMHEHUUN TMOHSATUS: «HEMETAUIb», «TajOT€HbI»,
«@JUIOTPOIHBIE BUIOU3MEHEHHS», <OKECTKOCTb BOJbD», «BPEMEHHAsl >KECTKOCTb BOJBD», «IIOCTOSHHAsS
KECTKOCTh BOJBI», «O0IIAst )KECTKOCTH BOIBIY;

JaBaTh XapaKTEPUCTHKY XMUMHYECKHUX 3JIEMEHTOB-HEMETAJUIOB (BOJIOpPOJAA, TajoOreHOB, KUCIOPOJA, CEpbl,
azota, Qocdopa, yrimepoma, KpemHHS) MO HX MOJIOKEHHIO B [lepuogudeckoll cHcTeMe XUMHYECKHX
anemenToB JI. M. MenpeneeBa (XMMHYECKUN 3HAK, MOPSAKOBBIA HOMEp, MEPHOJ, TPYIa, MOATPYIINIA,
OTHOCHTEIIbHAsI aTOMHAsI Macca, CTPOCHHE aToMa (3apsi sSApa, YUCIIO MPOTOHOB M HEUTPOHOB B siApe, odIiee
YHCIIO AJIEKTPOHOB, PACIpe/leIeHHe dJIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), TIPOCTOE BEIIECTBO, (hopmyra,
Ha3BaHWE W THUIl BBICHIETO OKCHJIAa M TUAPOKCHAA, (opMyla M XapakTep JETy4ero BOJOPOJIHOTO
COCIMHCHMS );

Ha3bIBaTh COSAMHCHISI HEMETAJJIOB M COCTABJIATH UX (POPMYJIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 00IIHe (PHU3HUeCKUe U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB;
OOBSICHSITh 3aBHCHUMOCTH CBOWCTB (WJIM TPEICKAa3bIBAaTh CBOMCTBA) XMMHYECKHX DJIEMEHTOB-HEMETAIJIOB
(pagnyc, HeMeTalNIMYeCKUE CBOWCTBA DIIEMEHTOB, OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE  CBOWCTBA
9JIEMEHTOB) W O0O0pa3yeMbIX HMH COEAUHEHUN (KUCJIOTHO-OCHOBHBIC CBOMCTBA BBICIIUX OKCHJIOB U
THUIPOKCHUIOB, JIETYYMX BOJOPOJHBIX COCIUHEHHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT
nosioxkeHus B [lepuoandeckoit cucreme xumuaeckux dnemeHToB 1. . Menneneesa;

OIKCHIBAThH O0IINE XMMHUYECKHE CBOMCTBA HEMETAJJIOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO)
SI3bIKA U SI3bIKA XUMHH;

COCTaBJISITh MOJICKYJISIPHBbIC YPABHEHUS PEAKIIHMM, XapaKTepU3YIOIIUX XUMUYECKUE CBOWCTBA HEMETAIIOB U
WX COCIMHEHUM, a TAK)KE IICKTPOHHBIC YPABHEHUS TIPOLIECCOB OKUCIIEHU-BOCCTAHOBIICHNS,

YpaBHEHUSl AJIEKTPOJUTHUYECKON [HUCCOLMALMU; MOJIEKYJISAPHBIE, TOJIHBIE W COKpAIICHHbIE HOHHBIC
YpaBHEHUS PEAKIIHI C YIaCTHEM DJICKTPOJIUTOB;

yCTaHaBJIMBAaTh NPUYUHHO-CJIEJACTBEHHBIE CBSI3U MEXIY CTPOCHHUEM aTOMa, XMMHUYECKOH CBSI3bI0, THUIIOM
KPUCTAJUTMYECKON PENIeTKH HEMETAIOB U WX COCIMHEHMM, UX OOIMMUMHU (PU3MUYECKUMHU U XUMHUYECKUMU
CBOMCTBaMH;

OINMCHIBATh XMMHUYECKHE CBOMCTBA BOJIOPOJA, TaJOre€HOB, KHUCIOpOJa, Cephl, a3oTa, ¢ocdopa, rpadura,
arMasa, KpeMHHUS U UX COCTUHEHUI C TMOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA M S3bIKA
XUMHH,

OIHCHIBATh CHOCOOBI YCTPAHEHUS KECTKOCTU BOJIBl M BBINOJHATH COOTBETCTBYIOIIMM UM XHUMHUYECKUN
JKCIIEPUMEHT;

BBITIONHSATh, HAOMIO/IaTh U OMHUCHIBATh XMMHUYECKHUH IKCIEPUMEHT MO0 Paclo3HaBaHUIO MOHOB BOAOPOJA H
aMMOHUS, cynb(dar-, kapOoHaT-, cuIuKar-, pocdar-, XJIopu-, OpoMua-, NOAUI-UOHOB;

AKCIEPUMEHTAIBHO MCCIIEIOBaTh CBOMCTBA METAJUIOB M MX COEIMHEHMM, pellaTh 3KCIIEPUMEHTAIbHbIC
3amauu 1o Teme «Hemeramisy;

OTHCHIBATh XUMHUYECKUH IKCIIEPUMEHT C MTOMOIIIBI0 €CTECTBEHHOT'O (PYCCKOTO MJIM POJHOTO) SI3bIKA U S3bIKA
XUMHH,

MPOBOANUTh PAcyeThl MO XUMHUYECKUM (OpMylaM U YPaBHEHUSM pEaKIUW, MPOTEKAIIUX C Yy4acTHEeM
HEMETAJIJIOB M UX COeIMHEHUMN.

MeTanpeameTHblie pe3yJabTaTbl 00y4eHHU s

Yyamuiics 10J1KeH ymems:

OpraHU30BBIBATh yUEOHOE B3aMMOJICUCTBUE B TPYyIIIE (PacipenessiTh POJIH, JOTOBAPUBATHLCS JIPYT C APYTOM
UT. 1.);

MpeABUAETh (IPOTHO3UPOBATH) MOCIEACTBHS KOJUIEKTUBHBIX PEIICHUM;



MMOHUMATh MIPUYMHBI CBOETr0 HeycIeXxa U HaXOJUTh CIIOCOOBI BHIXOJa U3 3TOM CUTYyallNH;

B JIMAJIOTE C YYHUTEJEM YUYUTHCS BBIPAOATHIBATH KPUTEPUM OLICHKH W OMPEACNSATh CTENEHb YCHEIIHOCTH
BBITIOJTHEHUSI CBOEH paboOThl M pabOThl BCEX, MCXOJS M3 HMMEIOIIHUXCS KPUTEPHEB, COBEPIIEHCTBOBATH
KPUTEPUU OIICHKHU U MOJIb30BATHCA UMH B XOJI€ OLIEHKH M CAMOOIIEHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh ApTyMEHTHI (PaKTamu;

KPUTHUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh JAPYTUX, MBITAThCS MPUHUMATH IPYTYI0 TOYKY 3pPEHHS, OBITh TOTOBBIM HM3MEHHTH CBOKO TOUYKY
3peHus;

COCTaBJIATH pedepar 1o onpeaencHHon hopme;

OCYILIECTBIISATH KOCBEHHOE Pa3/IeTUTENIbHOE I0Ka3aTeIbCTBO.

Tema 4. IIpakTukym 2. CBolicTBa coequHeHHIT HeMeTaL10B (3 1)

1. Pemenue »SKcnepuMeHTAIbHBIX 3agad 1o TeMme «llogrpynma ramoreHoB». 2. PelieHue
AKCIIEPUMEHTANIbHBIX 33/1a4 1o Teme «[loarpynna xuciaopoaa». 3. Pemienne s3KkCiepuMEHTAIBHBIX 3a/1a4 110
teme «lloarpymma a3ota». 4. Pemienue skcnepuMeHTanbHBIX 3afad mo teme «l[loarpymma yrieponmax. S.
[Tonydenue, coOnpanue 1 pacrio3HaBaHUE ra3oB.

IIpenmeTHbIe pe3yabTAThI 00yUeHUs

Yyamuiics 10J15KeH ymems:

oOpamiatecsi ¢ Ja00OpaTOpPHBIM OOOPYJOBAaHMEM W HarpeBaTelbHBIMH MPHUOOpPaMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€3011aCHOCTH;

HaOII0/1aTh 32 CBOMCTBAMH HEMETAIJIOB M UX COSAMHEHUN U SBJICHUSIMH, IPOUCXOSIIUMH C HUMU;
OMUCHIBATh XMMHUYECKUN IKCIIEPUMEHT C TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIJIM POJHOTO) SI3bIKA U S3bIKA
XUMHH;

JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEICHHOIO SKCIIEPUMEHTA.

MertanpeaMeTHble pe3yJabTaThl 00y4eHus!

Yyamuiics 10J12KeH ymems:

OTIPEETATh, UCXO/IA U3 YUeOHOM 3a/1auu, He0OX0IUMOCTh UCIIOJIb30BaHUs HAOMIOIEHUS HIIM IKCIIEPUMEHTA.

Tema 5. O0001IeHHE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOI mKoJbl. [loaroroska

K rocyanapcrBennoi uroropoii arrecrauuu ('MA) (10 u)

[lepuonuueckuit 3akoH u llepuonmueckass cucrema xumuueckux isnemeHTtoB J[. WM. Menpaeneesa.
®u3NUeCKHil CMBICT TOPSJAKOBOTO HOMEpa 3JIEMEHTa, HOMEpPOB TMEpHOJa W TPYIHIbl. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB DJIEMEHTOB M MX COCIMHEHUW B IIEpUOJAX M TPYINaxX B CBETE IPEACTABIECHUU O
CTPOEHUHU ATOMOB 3JIEMEHTOB.

3HaueHHEe NEPHOJUYECKOrO 3aKOHAa. BuAbl XMMHUYECKHX CBSI3€d M THUIBl KPUCTALIMYECKUX PEIIETOK.
B3auMocBs3p cTpoeHUsT U CBOMCTB BemiecTB. Kiaccudukanus XWMHUECKHX PEaKIUH 10 pa3IudHbIM
nmpu3HaKaM (YHCIO U COCTaB Pearupyromux M o0pa3yIoIuXcsl BEIIEeCTB; HATHMYMErpaHUIbl pa3aena ¢as;
TETI0BOM 3P (EeKT; N3MEHEHHE CTETICHEH OKUCIICHHSI aTOMOB; MCIOJB30BaHUE KaTaanu3aTopa; HalpaBJICHHUE
nporekanus). CKOpOCTh XUMHUUECKHUX peakiuii U PpakTopsl, BiIustonme Ha Hee. OOpaTUMOCTh XUMHUYECKUX
peaKkIuii ¥ crocoObl CMEIEHUS XUMUYECKOTO PAaBHOBECHS.

[Ipoctble u cioxHBIE BemlecTBa. Meramibl U HemeTauibl. ['eHeTHdyeckue psabl MeTauia, HeMeTala U
nepexosHoro meramia. OKCuabl TUAPOKCUBI (OCHOBAHMSI, KUCIOTHI, aM(pOTEpHbIE THIPOKCHUIBI), conu. 1x
cocTaB, Kiaccupukanus u O0OlMe XHUMHYECKHE CBOWCTBA B CBET€ TEOPUU DICKTPOTUTUYECKOU
JIFCCOIHAITHM.

JINYHOCTHBIE Pe3yJIbTAThI 00y4YeHUsI

Yaamuics X0JKeH:

3HAmMb U NOHUMAMb. OCHOBHBIC MCTOPUYECKHE COOBITHS, CBS3aHHBIE C PAa3BUTHEM XHUMHUU U OOIIECTBA,;
JTOCTHKEHHS B 00JIACTH XUMHH M KYJIBTYPHBIE TPAIUIIUU (B YaCTHOCTH, HAYYHBIC TPAIUIINN) CBOEH CTpPaHBI,
OOIIEeMHPOBBIC TOCTHXKEHHUSI B 007aCTH XMMHUHU; OCHOBHBIE MPHUHIIMITBI U MPaBUJIa OTHOIIEHUS K TPHUPOJIE;
OCHOBBI 3JIOPOBOTO 00pa3a >KU3HU U 3I0POBhECOEPETatONINX TEXHOJIOTHH;

MpaBujia TOBEACHHUS B UYPE3BbIUYAMHBIX CUTYalUsX, CBSA3aHHBIX C BO3JCHCTBHEM pa3JIMYHBIX BEILECTB;
OCHOBHBIE TpaBa W OOS3aHHOCTH TpaxkIaHWHA (B TOM YHUCIE YYaIErocs), CBS3aHHBIE C JUYHOCTHBIM,
PO eCCHOHAIBHBIM U KU3HEHHBIM CaMOOTIPEICIICHUEM;

COLIMAJIbHYIO 3HAUMMOCTh U COJIepKaHue PO eccHil, CBSI3aHHBIX C XUMUEHH;



UCRBIMBIGAMD . TYBCTBO TOPIOCTH 3a POCCHHMCKYI0 XHMHYECKYI0 HAyKy M YBaKEHHE K HCTOPHHU €€
pasBUTHS;, yBAXCHHE M NPUHATHE JOCTHKCHMH XUMHHM B MHpE; JI0O0OOBb K TPHUPOJE; YBAXKEHUE K
OKpYKaroIuM (yJalluMcsl, YYUTENISAM, POTUTEISAM H JAp.) — YMETh CIyIIaTh M CIbIIATh MapTHEPa,
HpI/I3HaBaTB HpaBO KaXXJI0ro Ha COGCTBGHHOG MHCHUC, HpI/IHI/IMaTB peI_HeHI/I}I C y‘ICTOM HO3PII_[PII>'I BCEX
YYaCTHHKOB; YyBCTBO IPEKPACHOIO U ICTETUYECKHUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB U HX
[PeBpaIleHHIT; CAMOYBaXKEHHE U AMOIMOHAILHO-IOJIOKUTEILHOE OTHOIICHHUE K ceOe;

npusnaéamp: 1UEHHOCTH 3I0pOBbS (CBOCrO W JPYTHX JIHOJEH); HEOOXOIUMOCTh CaMOBBIPAKEHUS,
caMopean3aluu, COIHaIbHOrO PU3HAHUS,

0CO3HA6AMb: TOTOBHOCTh (WM HETOTOBHOCTh) K CAMOCTOSATCIBHBIM IIOCTYIKAM M JCHCTBHUSAM,
OTBCTCTBCHHOCTHh 3a HUX p€3y.]'IBTaTbI; TOTOBHOCTH (I/IHI/I HCFOTOBHOCTB) OTKpBITO Bpra)KaTL U OTCTauBaAThb
CBOIO MO3HUIIMIO U KPUTHIHO OTHOCHUTHCS K CBOMM IIOCTYIIKAM;

NPOAGAAMBb: SKOJIOTMYCCKOE CO3HAHME; J0OPOXKEIATeIbHOCTh, JIOBEPHE M BHUMATEIBHOCTh K JIFOJISM,
TOTOBHOCTH K COTPYAHHYECTBY M IPY:KO€, OKa3aHHIO IMOMOIIM TE€M, KTO B HEH HYXJaeTcs; 0000IIEeHHBIH,
YCTOMUYUBBIA U M30MpaTeNbHbIN MO3HABATENbHBIN WHTEPEC, HHUIUATHBY M JHOO03HATEILHOCTh B U3YYEHUHU
MHUpa BEIIECTB M PEAKIUi; IeIeYCTPEMIECHHOCTh U HACTOMYHUBOCTh B JOCTH)KEHHH IEJIel, TOTOBHOCTh K
MPEOJIOJICHUIO TPYAHOCTEH; YOEKICHHOCTh B BO3MOXKHOCTH IO3HAHUS TMPUPOJBI, HEOOXOIUMOCTH
Pa3syMHOT0 MUCIOJIb30BAHUS JOCTHKCHUH HAYKH M TEXHOJIOTHH ISt pa3BUTHS O0IIIECTBa,;

ymembsb: YCTaHaBJII/IBaTL CBA3b Me>1<11y I CJIBIO I/I3y‘~ICHI/I$I XUMHUHU U TEM, IJI1 4€ro OHa OCYIHCCTBJI?[CTC?[
(MOTHBaMHM); BBIMIOJHATh KOPPUTHPYIOIIYIO CaMOOIICHKY, 3aKIIOYaIOIIyI0Cs B KOHTPOJIE 3a MPOILECCOM
I/I3y‘I€HI/I$I XUMHUNU WU BHCCCHHH HeO6XOI[I/IMI)IX KOppeKTI/IBOB, COOTBCTCTBYIOHII/IX aTalamM " CHOCO6aM
U3YUYCHHUS Kypca XMMHUH; BBIMOJIHATh PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKJIIOYAIOIIYIOCS B OLIEHKE MpoIecca
nu pe3y.]H)TaTa I/I3y‘-ICHI/IH Kypca XUMHUHN OCHOBHOI\/JI IIKOJBbI, IIOABCACHUN HTOI'OB HAa OCHOBE COOTHCECCHUS
LeJIeH U pe3yIbTaToB,;

CTpOI/ITI) JKN3HCHHBIC H HpO(l)eCCI/IOHaJH)HI)Ie IIJIAHBI C y‘-IeTOM KOHerTHI)IX COIII/IaJII)HO'I/ICTopI/I‘-ICCKI/IX,
MOJMTUYECKUX M SKOHOMHUYECKHMX YCIOBHI; 0CO3HABATH COOCTBEHHbBIE IEHHOCTH M COOTBETCTBUE X
HpI/IHI/IMaCMI)IM B XKXHU3HU peIIIeHI/IFIM; BCCTU OUAJIOT HAa OCHOBC paBHOHpaBHI)IX OTHOHIGHI/II;'I U B3aMMHOI'O
YBa)XCHUS; BBIACIATH HPABCTBEHHBII aCIICKT MOBECHUS U COOTHOCHTh MOCTYNKH (CBOU M IPYTUX JIFO/ICH) U
CO6I)ITI/I$I C HpI/IHﬂTI)IMI/I ATHUYCCKUMU HOpMaMI/I; B Hpez{enax CBOUX BO3MO)KHOCTCI>1 HpOTHBOI[efICTBOBaTB
JICUCTBUSAM M BIMSHHSIM, MPEICTABISAIONIAM YIPO3y JKH3HH, 3J0POBBI0O M 0C30MACHOCTH JHYHOCTH H
o01ecTBa.
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Tembl NpoeKTOB 1O XUMMH U1 8 KJ1acca

Yuutenas: MapreinoBa U.P.

['eorpadust XUMHUYECKUX Ha3BaHMI.

JlomarHss anreyka.

HccnenoBanne pH-pacTBOpOB HEKOTOPBIX COPTOB MbLJIA, IIAMITYHEH U CTUPAJIBHBIX
ITIOPOIIKOB.

HccnenoBanue pU3NKO-XUMUYECKIX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOAUTENEH,
MMEIOIIUX YKOJIOTMYECKUH cepTU(UKAT.

HccnenoBanne pU3NKO-XUMUYECKUX CBOMCTB HATYPAIbHBIX COKOB Pa3HBIX
ITPOU3BOIUTEIICH.

. I/ICTOpI/IH OTKPBITHA XUMHUUYCCKUX DJICMCHTOB.

6
7. Kpacota ¢ momouipto XuMuu. beiToBas Xumus.
8.
9.

Kpucramibl BOKpyT Hac.
Jlaypeatsl HoGeneBckoit mpemMuu B 00J1aCTH XUMHUH.

10.1TpoayKThl TUTAHUS KAK XUMHUYCCKHE COCTMHCHUS.
11. YHUKaIbHBINA ME]I.

12. Xumuueckue BelecTBa BOKPYT Hac.

13.Yto cnpsiTaHO B KyCOYKE MbLIA.
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Tembl poexkToB M0 XUMHUHU A5 9 Ki1acca
Yuyureas: Maprsinosa U.P.

buonornyeckue v numieBbie 100aBKH.

BnusHue TsKeIbIX METaNIOB HA aKTUBHOCTD (DEpMEHTa KaTallasbl.

Bce o nuie ¢ TOYKH 3peHnst XUMHKa

N3yuyenue Bo31eHCTBUS KUCIOTHBIX JOXK/EH HA OKPYXAIOIIYIO Cpeny (pacTeHus,
MaMSITHUKH).

HccenenoBanne BIUSHAS KOHLIEHTPALMY PEArnpyIOMINUX BEIIECTB, TEMIIEPATYPHI U
KaTaJln3aTtopa Ha CKOPOCTh XUMUYECKOUN pEaKIINH.

Koppo3us xenesa B pa3IMuHbIX Cpenax.

Omnpenenenue KkauyecTsa BOJABI B HAILIEM BOJOEME.

Otkpeitue [ICXD J1. . MenaeneeBbIM CIly4alHOCTh UM 3aKOHOMEPHOCT.

. O4YHCTKA 1 UCTIONB30BAaHNE CTOYHBIX BOJT

10 CocraB u je4eOHbIe CBOMCTBA MPUPOTHON MUHEPATHHON BOJIBI.

11. Y nobpenust — 1o6po uiu 35107

12. ®apMaleBT — 3TO MEIUK WIIH XUMHUK?

13.XuMus KocMHYECKOTO KOpadiis (3amackl Bo3ayxa B TBEPIOM BUJIE, OUHUCTKA BOJIBI).
14. IlepcieKTUBBI Pa3BUTHS XUMUHU.

15.XuMus — noJib3a Win BpeJl. Pe3ynbprar conuonoruaeckoro omnpoca.

16. «XuMHYECKHE» CIOKETHI B TUTEPATYPHBIX POU3BEACHUIX.

17. Xumus 1 5KOJIOTHSl.

18. Xumus BOKpyT Hac.



KOHTpOJIEHO-0LIEHOYHBIE MPOLIEAYPHI [0 XUMHH 8 KI1aCC
Yuurens: Mapteinosa U.P.

Jlara Tema Tun

OKTSIOpb Tema 2. ATombl Kontponbnas paboralNe
XUMUYECKUX DJIEMEHTOB. | 1

neKkaophb Tema 4. CoenuaeHus KonTposbHas
XUMHUYECKUX pabotaNe2
AJIEMEHTOB.

MapT Tema 5. I3meHenus, KonTtponpHas
IIPOUCXOMSILIHNE C pabotalNe3
BEILIECTBAMU.

Maii Nrorosas koHnTponbeHas | KoHTposbHas

pabota 3a kypc xumuu 8 | paboralNe4d
KJjlacca




KoHnTponbHO-011€HOUHbIE TPOoLIeypHI 110 XuMuu 9 Kitacc

Yuurens: Mapteinosa U.P.

Jlara Tema Tun
OKTSI0pb Tema: Beenenue. O01mas xapakTepucTuKa KoHTponpHas
XUMHUYECKUX JIEMEHTOB U XUMUYECKUX paboTaNe 1
peakuuii. [leppoanuecknit 3aK0oH 1
[leprognyeckas cucreMa XUMHUYECKAX
anemenToB /. 1. MeHaeneena.
nexkadpb Tema 1. Merasisbl. KonTtponbpHas
pabotaNe2
MapTt Tema 2. Hemertasmisl. KonTtponbHas
pabotaNe3
Mai HTorosas KOHTposIbHAS paboTa 3a Kypc xumun | KonTposiabHas

9 kitacca

paboTtaNe4




TemaTndeckoe TIAHUPOBAHUE TI0O XUMHUHU 8 KJ1acc
(2 yaca B Hezento, Bcero 68 yacoB)

Ha3Banwme TeMbl

KomnyecTBo yacoB

B TtoMm umnciie

ITo [To paboueit | Jlaboparopubix | KoHTpoIbHBIX
nporpaMMme | Mporpamme pabot paboT
I"abpuensina
BBeneunue 4 6 2
ATOMBI XUMHUYECKHUX 9 7 1
AJIIEMEHTOB
[IpocTsie BemiecTBa 6 5
CoenrHeHNsT XUMUYECKUX 14 16 2 1
AJIEMEHTOB
HN3menenus, 12 12 1 1
MIPOUCXOISIIINE C
BEIIIECTBAMH
[TpakTukym 1. 3
[Ipocrenimue onepanuu ¢
BEIIIECTBOM.
PactBopenue. PactBopsl. 18 22 2 1
CaoiicTBa pacTBOpPOB
AIIEKTPOJIUTOB
IIpakTukym 2. CBoiicTBa 1
PacTBOPOB AJICKTPOJIUTOB
Uroro 67+1 68 7 4

B aBTOpCKYIO IpOrpamMMy BHECEHBI CIIEAYIOIIE N3MEHEHUS:
1.YBeau4eHo 9rciIo YaCOB Ha U3YUCHHUE TEM:
- «BBenenne» 6 4acoB BMeCTO 4 4acoB 3a CUET BKIIOUEHUS MpakTudeckux pabot Nel u Ne2.
- Tema Ne4 «CoenuHeHus XUMUYECKUX 3JIEMEHTOB» 0 16 4acoB BMecTO 14 4acoB 3a CueT BKIIOUEHUS MPAKTUYECKUX

pabot Ne3 u Ned.

- Tema Ne6 «PactBopenue. PactBoprl. CBOHCTBAa pacTBOPOB 3JEKTPOIUTOBY 22 yaca BMeCTO 18 dHacoB 3a cyer
BKITIOYEHUS TpakTHYecKux pabor Ne 5,6 u T. K. IPOBOAUTCS TroJi0Basi KOHTpoJIbHAs paboTta. 3a Kypc 8 kiacca u
BO3HUKAET HEOOXOIMMOCTh CUCTEMHOTO 0000IIEHHUS BCET0 yUeOHOr0 MaTepualia, i3y4YeHHOTO 3a TO/I.

2.YMeHbIIIEHO YHCJI0 YaCOB HAa M3yYCHHE TEMbI: «ATOMBI XMMHUYECKHX 3JIEMEHTOB» C 9 4acoB 70 7 4YacoB, T.K.
MOHATHE 00 H30TONax paccMaTpuBaercss Ha ypoke «OCHOBHBIE CBEJCHUSI O CTPOCHHMU aToMoBy». JlaHHOE
nepepacnpeziefiecHie 4acoB HE IPOTUBOPEYHUT CTAHAAPTy, a HANpPaBJICHO Ha OOOOIIEHWE M CHUCTEMaTH3aIHIO

HU3YUYCHHOI'O MaTcpuala.




TemaTudeckoe rIaHUPOBAHUE TIO XUMUU 9 Kiacc
(2 yaca B Hezento, Bcero 68 yacoB)

Ha3Banwme TeMbl

KomnyecTBo yacoB

B TtoMm unciie

ITo [To paboueit | Jlaboparopubsix | KoHTpOIBHBIX
nmporpaMMme | Mporpamme pabot paboT
I"abpuensna
BBenenue. Oo01as 10 13 1
XapaKTEepPUCTUKA
XUMUYECKUX DIIEMEHTOB H
XUMHUYECKUX peaKIuii.
[lepponnyeckuii 3akOH H
MepUOINYEcKas  CHCTEMa
XUMUYECKAX  AJICMCHTOB
J.1. MenneneeBa
Metamnbl 14 14 1
[Ipaktukym 1. CBoiicTBa 2 2 2
METaJlIOB.
Hewmeranibl 25 25 1
[Tpaktukym 2. CBoiicTBa 3 3 3
COEIMHEHU HEMETAIIJIOB
OO6o0meHne 3HaHWK  TIO0 10 11 1
XMMHUHM 32 KypC OCHOBHOM
ITKOJTHI.
Hroro 64+4 68 5 4

OcHOBHOE coJiep’)KaHuEe aBTOPCKOM MpOrpaMMbl IOJHOCTHIO HAILIO OTpaX€HHE B JaHHOM paboueit

IIpOrpaMMe.

B pabGouyro mporpammy 1o XMMHUH BHECEHBI U3MEHEHHUS 110 CPAaBHEHUIO C aBTOPCKOM: U3 pe3epBa
nob6asneHo 3 yaca Ha «BBeneHue», YTO CBA3aHO C HEOOXOIMMOCTBIO YAEIUTh OOJIbIIIe BHUMAHUS Ha
uzyuenue OBP, apnstomuxcs ofHUIMHU U3 TPYIHBIX TEM Kypca XMMUU 8 KJlacca, U3 pe3epna o0aBieH 1yac
Ha 000011IeH1e 3HaHUH 32 KypC XUMHUH, YTO HAIPaBICHO Ha 0000IIEHNE U CUCTEMATH3AIMIO U3YYEHHOTO

Marepuaia.
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. IPOTPAMMA OCHOBHOI'O OBIIEI'O OFPA3OBAHMA 110 XMMUMU. §8-9

KJIACCBI Astopsi O. C. I'abpuensn, A.B. KynioBa u3 coopHuka:
Xumus. 7—9 knaccel: Paboune nporpammsr / coct. T. JI. 'amOyprieBa. — 3-¢ u3.,
crepeotun. — M.: [lpoda, 2015. — 159, [1] c. 2015. — 187, [5] c.

VYyeonnk O.C. I'abpuensn, «Xumusi» 8 kiaacc, M. «J/Ipodar, 2014 roaa.

VYueonnk O.C. I'abpuensn, «Xumusi» 9 xnacc, M. «/Ipodar, 2014 rona.
KontposnbHbie 1 poBepounbie padoThl K yueOHuky O.C. 'abpuensna « Xumus 8.
["abpuensa O.C. 2017

. KonrtponbHo-uzmepurenbubsie Matepuansl. Xumus: 8 kiace/ Coct. H.II. Tpoery6oga.

— M.: BAKO, 2010. - 112c.
Kontposnbabie 1 ipoBepounbie padoThl K yueOuuky O.C. 'abpuensna « Xumus 9.
["abpuensn O.C. 2018

. KonTtponbao-uzmepurensusie Matepuansl. Xumus: 9 kimacce/ Coct. H.IL. Tpoery6osa.

— M.: BAKO, 2010. - 112c.



IlepeyeHb 00bEKTOB U CPEICTB MATEPHAJILHO-TEXHUYECKOT0 o0ecneyeHnsi, He00X0AUMBIX J1JIs1
peaju3anuu NporpaMmmbl

1.IleyaTHble mocodus. B mporecce 00ydeHuss XUMUU UCIIONB3YIOTCS CIEAYIOMNE TaOIUIbl TOCTOSHHOTO
skcnionupoBanus: «llepuoanyeckas cucrema xumumueckux sviemeHtoB JI. VM. MenpeneeBay, «Tabiuna
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUH U cosel», « IIEKTPOXUMUUECKUN Psii HAPSDKEHUN METAILIIOBY.

1.1. Cepus cipaBoYHbIX TaOJIMIL 10 HEOPTAHUYECKOH XUMUH.

1.2. COopHUKHU TECTOBBIX 3aJaHUN JJISI TEMATHUYECKOTO U UTOTOBOTO KOHTPOJISL.

2. YueOHO-1a00paTOpHOE 000PYyI0BaAHHE

2.1. HaGopsl MoJieeil aTOMOB ISl COCTABIICHUS IIIAPOCTEPIKHEBBIX MOJIETICH MOJICKYIT;

2.2. Kpucramimdeckue peneTky;

2.3. HarypaibHble 00beKkTbl. HarypanbHble 0ObEKThI, HCIOIb3yeMble B O0YUECHHH XUMHH, BKIIOYAIOT B
ce0s1 KOJIJIEKIIMM MUHEPAIOB U TOPHBIX IIOPOJ, METAJUIOB U CINIABOB, MUHEPAIbHBIX yI100pEeHUH, macTMacec,
Kay4yKOB, BOJIOKOH U T. 1. O3HaKOMJIEHHE y4amuxcs ¢ 00pa3liaMu UCXOAHBIX BEIIECTB, MOIYIMPOAYKTOB U
TOTOBBIX U3/IEJIUI T03BOJISAET MOJYYUTh HATJISAHOE MIPEICTaBICHUE 00 3TUX MaTepuaax, UX BHEIIHEM BU/IE,
a TaKkXKe O HEKOTOPBhIX (PU3MUECKUX CBOWCTBaX. KOJIEKIMU HCHOIB3YIOTCS TOJBKO Ui O3HAKOMIICHHS
yUYaIIUXCsl ¢ BHEIIHUM BHJIOM U (U3NYECKMMHU CBOMCTBAMM H3y4aeMbIX BELIECTB W Marepuainos. Jlis
MPOBE/ICHUS] XUMHYECKUX OTIBITOB KOJUIEKIIMU MCIIOJIb30BATh HETIB3SI.

Komnexnuu: «Bonoknay, «Ilnactmacce», «Hed1b u npoaykrtel ee nepepaboTku», « KameHHbIN yronb u
NPOAYKTHI €ro mnepepadoTkm», «MUHEpallbl U TOpHBIE MOPOIBI», «MeTaibl U CIUIaBB), «AIOMUHUID,
«YyryH u cramp», «Penkue meramnsl», «Metamabl», «M3BecTHAKM», «CTEKIO M H3JENUS U3 CTEKIay,
«[IpompblnuieHHbIE 00pa3Lbl TKAaHEW U HUTOK», «MUHepallbHbIE y100peHUs»;

3.  YueOHO-mpakTH4YecKoe 000pyaoBaHHe

3.1. Habop xuMu4YecKol MOCYIbl U MPUHAUICKHOCTEH AJis 1aboparopHbix padot mo xumuu (HITXJIT) 3.2,
HaGop nocyzbl ¥ NpUHAUIEKHOCTEH U3 MOJUMEPHBIX MAaTEPUAIOB JJIs IPOBEIEHUS JIAOOPATOPHBIX paboT
10 XUMUHU

3.3. CHUPTOBKH.

3.4. XuMnyecKue peakTUBbI H MAaTePHAJIBI:

Haubonee yacto ucnosnbp3zyemsle:

I)IIpocTsie BemecTBa: Meb, HATPU, MarHuM, sKee30, IUHK;

2)okcuanl: Meau (|[), kaabims, xenesa (||);

4)ocHOBaHHUS - TUIPOKCU/IBL: HATPHsI, KaJbLUs,25%-Hbli BOAHBINA pacTBOp aMMHUAKa;

5)conu: xyopuabl HaTpus, Meau (||), amroMUHMS, Kere3a (|||); HUTpaThl Kalnusi, HaTpus, cepedpa; Cynb(arel
menu (||), xenesa (||), sxemnesa (|||), ammonwus;

6)opraHu4eckre COeIMHEHHs: 3TaHO, TIUIEPHH, TII0K03a, caxapo3a, (PeHoI(PTaIeHH.

4. UHpopMaliHOHHO-KOMMYHHKATHBHBIE CPEJACTBA
4.1. MynbTuMenuiinele cpesncTBa (y4eOHHMKH, TUCKH, MTPE3EHTAIMK) MO0 BCEM pasjenaM Kypca xumuu 8-11
KJIacc.
1)DOnextponnsie ypoku u Tectbl. 3A0 «IIpocBemenue — MEJIMA», 2005
e Comu

e KwucnoTel m OCHOBaHUS

e  VYriuepoa v ero COeAUHEHHUS. Y TIIEBOAOPOIBI.

e (ClI0)XHBIC XUMMYECKHE COCTMHCHHUS B ITIOBCEIHECBHOM JKU3HM.
e [Ipou3BoaHbIE YIIE€BOIOPOIOB.

e ATOM U MOJIEKyJa.

e MuHepanabHbIE BEIIECTBA

e Boaubie pacTBOpHI

2)BuptyanbHas XxumMuueckas 1aboparopus 8kiacc
Bupryanpnas xumnueckas nadoparopus 9 kiacc
3)IIkoIbHBIA XUMUYECKUNA IKCIIEPUMEHT
e Opranuyeckast XuMus,
4)JleMOHCTpaITMOHHOE TTOYPOYHOE TIJIAHUPOBAHUE



e Opranudeckast xumMusi; Xumus 3neMeHToB; Heopranmdeckast xumust; O01mas Xumust
e (OOmas 1 HeOpraHuvIecKasi XUMHs
5)Bupryansnas mkosia Kupumia u Medoaus
e  VYpoku xumuu 8-9
e VYpoku xumuu 10-11
e DJIEKTPOHHOE NMPUIIOKEHHE K yUeOHUKY 9 Kitacca
6)MYJIbTUMEIUHHBIC IPE3CHTAIIUN

4.2. KoMIptoTep U MyJIbTUMEAUNHBIN TPOEKTOP.



