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INOACHUTEJIBHAA 3ATIMCKA

Pabouas nporpaMma HHIUBUAYAJTILHOTO O0yYEHHS y4€OHOTO mpeaMeTa « XUMHUs» Ui 8 Kilacca
(nanee — IlporpamMma) coctaBieHa B COOTBETCTBUM ¢ OCHOBHOI 00pa3oBaTenbHOM TporpaMmoit
OCHOBHOTO 00111eT0 00pa3zoBanus MyHUIMITAIBHOTO OI0PKETHOTO 00111€00pa30BaTEIbHOTO YUPEKACHUS
«Cpennsis obuieodpaszoBarenbHas mkoja Ne 15» ropoackoro okpyra Cracck- JlanbHuid, ¢ yaérom
IIPUMEPHO POrpaMMbl 110 yU€OHOMY MPEAMETY «XUMHUS»

Peanmuzamus IIporpammer obecnieunBaet BoimonHeHue TpedoBanuii @I'OC OOO u mocTrxeHue
CIIEAYIOMIMX OCHOBHBIX 1eneit OO0, B TOM uncie ¢ y4€ToM Crelu(HuKH MpeaMera:

1) nyis Bcex y4eOHBIX NPeAMETOB:

- obecrieyeHue JINYHOCTHBIX Pe3yJbTaToB ocBoeHUs [Iporpammsl;

- obecrieyeHre OBJAJEHUS YYalIUMUCS OCHOBAMM YMTATEJIbCKOM KOMIETEHLUH, PUOOPETEHUs
UMH HaBBIKOB palOThl ¢ wuH(OpMaIMe, ydacTuss B MPOEKTHOW JEATEIIBHOCTH KaK YCIOBHUE
(GbopMUPOBaHUS y yHaLIUXCA MEXIPEAMETHBIX TOHATUH;

- (¢dopMHpOBaHHME Yy Y4YallUXCs YHHBEPCAJIbHBIX YYCOHBIX JCHCTBHH  (PETyJSTUBHBIX,
[103HABATEIbHbBIX, KOMMYHHUKATUBHBIX);

2) ¢ yuétom cienu(puKu y4eOHOro npeaMera «Xumuay:

1eJH U3y4eHHs] XUMHHU B 8 Kiacce:

* OCBOEHHE BaXHEHWIIMX 3HAHUH 00 OCHOBHBIX IOHATHUAX M 3aKOHAX XHWMHH, XHMHYECKOM

CUMBOJIUKE;

* OBIAJICHHE YMEHHIMH HAOIIOAATh XUMUYECKHE SBICHUS, POBOJIUTH XUMUYECKUIN IKCIIEPUMEHT,
MIPOU3BO/INTH PACUETHl HA OCHOBE XMMHUYECKUX (POPMYIT BEIIECTB U YPABHEHUH XUMHUECKUX PEAKIINIA;

* pa3BUTHE I[I03HABATEIBHBIX HWHTEPECOB M HHTEIUICKTYAIbHBIX CIOCOOHOCTEM B mMpolecce
MMPOBCACHUA XUMHUUYCCKOI'0 SKCIICPUMCHTA, CaMOCTOATCIBHOI'O HpI/IO6p€T€HI/I$I 3HaHUH B COOTBETCTBUHU C
BO3HUKAKIINMMH KU3HCHHBIMU HOTp€6HOCT$IMI/I;

* BOCMHTAaHHWE OTHOLIEHUS K XHMHHM Kak K OJHOMY U3 (YHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0II[eueIOBeUECKO KyIbTYypHI,

* TpUMEHEHUE TONYyYEHHBIX 3HAHUW W yYMEHMH i1 OE30MacHOTO WCMOJIb30BAHUS BEIIECTB H
MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, DPELICHUS NPAKTHYECKHX 331a4 B
MOBCEJHEBHOW O KW3HM, NPEAYNPEKICHHUS SABJICHUN, HAHOCSAUIMX Bped 3J0pPOBbI0 UEIOBEKAa U
OKpY>Karollen cpene.

3apaun:

1.ChopmupoBath 3HaHHE OCHOBHBIX TTOHSATHI M 3aKOHOB XUMUHU;

2. BocnuteiBath 00111€4€TI0BEYECKYIO KYIBTYPY;
3. Yuutp HabI01aTh, IPUMEHSTH MOTYUYEHHbIE 3HAHUS HA MPAKTHKE.

OO0uasi XapakTepuCTHKA Y4eOHOr0 npeamera « XuMmus»

XuMusi, Kak OJHa M3 OCHOBOIOJIAraloIIUX OO0JIACTeH €CTECTBO3HAHUS, SBIISETCS HEOThEMIIEMON
4yacThio 00pa3oBaHMs HIKOJBHUKOB. KakIplii yeroBeK KUBET B MUPE BELIECTB, MOSTOMY OH JOJKEH
UMETh OCHOBBI ()YHJJAMEHTAJIbHBIX 3HAHUM MO XMMHUHU (XMMHUYECKas CUMBOJIMKA, XUMUYECKUE MOHATHUS,
(haKkTBI, OCHOBHBIEC 3aKOHBI U TEOPHH ), TIO3BOJISIONINE BBIPAOOTATh MPECTABICHUS O COCTaBE BEIECTB, UX
CTPOEHUH, NPEBPALICHUAX, TPAKTUIECKOM HCIIOJIb30BaHUM, a TAKXXe 00 OMAaCHOCTH, KOTOPYIO OHHU MOTYT
MpeACTaBIATh. M3ydas XUMHUIO, YydYallMecs Y3HAIOT O MaTepUAIbHOM €IMHCTBE BCEX BEIIECTB
OKpY>KaloIIero MUpa, 00yCIIOBIEHHOCTH CBOWCTB BEIIECTB UX COCTABOM M CTPOEHHEM, IT03HABAEMOCTH U
MPeICKa3yeMOCTH XUMUYECKUX SIBJICHUH. V3yueHue cBOICTB BelIecTB U UX MpPEeBpallleHnuii CriocOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBILUIEHUS, a TpakTH4eckas paboTa ¢ BelecTBaMu (J1a00OpaTOpHbIE OMBITHI) —
TPYIOJIO0UIO, aKKYpPaTHOCTU U coOpaHHOCTU. Ha mpuMepe XuMuM ydamiyecs mojiydaroT IpeICTaBIeHUs
0 METO/AX MO3HAHUS, XapaKTePHBIX [ €CTECTBEHHBIX HAYK (3KCIIEPUMEHTAIBHOM U TEOPETUYECKOM).



MecTo npeamMera B yueOHOM IJIaHe
dI'OC OO0 npegycmarpuBaeT 00s3aTeIbHOE U3YYCHHE Y4eOHOTO peaMeTa « XMMHsI» B 8 Kitacce.
B nnguBuayansHom yueOHoM mmaHe MBOY COIL Ne 15 Ha u3yueHue 1aHHOTO MpeAMETa BbLIEISAETCS
13uacos ( 0.5 4. B HEEIO).

Pe3yJIBTaTbI H3yYCHUH NIpeaAMeETa «Xumusi» B 8 Ki1acce

JINYHOCTHBIMH pe3yaIbTATAMM H3yueHUs IpeaMmeTra «XuMus» B § Kiacce SBISAIOTCA CIENYIOLIHE
YMEHUS:

® 0OCO3HABaTh €AMHCTBO U LIEJIOCTHOCTh OKPYXKAIOLIETO MHPA, BO3SMOKHOCTH €ro I03HABAEMOCTU U
00BSICHIMOCTH Ha OCHOBE JJOCTH)KEHUH HayKH,

® [IOCTETIEHHO BBICTPAaUBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHUE: OCO3HABaTh MOTPEOHOCTh U
TOTOBHOCTb K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKaX CaAMOCTOSATEIBHON JeSITEIbHOCTH BHE IIIKOJIBI;

® OLICHMBATh XM3HEHHbIC CUTYallMM C TOYKU 3peHUs 0e30MacHOro obpasza »U3HU M COXpaHEHHUs
3J10pOBbSI;

® OLIEHMBAThH HKOJIOTUYECKUN PUCK B3aUMOOTHOILIEHUH UelI0BeKa U IPUPOJIBI.

e GOpMHPOBATH 3KOJOIMYECKOE MBIIIJICHUE: YMEHUE OLEHUBATH CBOIO JIEATEIbHOCTh U MOCTYIKH

JPYTUX JEOJICH C TOYKH 3PCHHS COXPAHEHHS OKPY)KAIOLICH Cpelbl - TapaHTa XKU3HH W OJaromoiryudus
JIroaen Ha 3eMire.

MertanpeamMeTHble pe3yabTaThl

Peeynsmusnovie YV/I.

® CAaMOCTOSITENTLHO OOHapyXuBaTh U (OPMYIHPOBATh YUeOHYIO MpOOJIEeMYy, ONpPENENiTh IENb
y4eOHOU JAesITeNbHOCTH;

® BHIBUTATh BEPCUU pEIICHUs MpOOJeMbl, OCO3HaBaTh KOHEUHBIH pe3ysibTaT, BBIOUpATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEIFHO CPEACTBA JOCTHXKEHUS 11EJIH;

® COCTaBJIATH (MHAUBUIYATHHO WM B TPYIIE) IUIaH PEIICHUS TPOOIEMBI;

¢ paboTas 1o MIaHy, CBEPSITh CBOU JACUCTBUS C LENbIO U, TPU HEOOXOIUMOCTH, UCTIPABIISATEH OLITHOKU
CaMOCTOSITENLHO;

® B TUAJIOTE C YUYUTEJIEM COBEPIIIEHCTBOBATH CAMOCTOSATEIHFHO BIPA0OTaHHBIE KPUTEPUHU OIICHKH.

Tloznasamenvruvie YYVJ/I:

® AaHANTM3UPOBaTh, CPAaBHUBAThH, KIACCU(PUIIMPOBATH U 0000IIaTh (akThl U SBICHHUS. BBISBIATH
HpI/I‘-II/IHI)I 1 CJIICOCTBUSA HpOCTBIX SIBJICHI/Ifl.

® OCYILIECTBIIATh CPaBHEHHE, KIACCHU(PHUKAIUIO, CAMOCTOSATEIBHO BHIOMpPAs OCHOBAHUS U KPUTEPUU
JUISl YKa3aHHBIX JIOTHUECKUX ONepaliuii;

® CTPOUTH JIOTUYECKOE PACCYXKIEHHEe, BKIIOYAIOIICe YCTAHOBJICHHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3EH.

® CO3/1aBaTh CXEMAaTUYECKUE MOJIENH C BBIICJICHHEM CYIIECTBEHHBIX XapaKTePUCTUK 0ObEKTa.

® COCTaBJIATh T€3UCHI, Pa3INYHBIC BUIBI TUIAHOB (MIPOCTHIX, CIOKHBIX H T.I1.).

e ipeoOpa3zoBLIBaTh MHPOPMAIIMIO U3 OJHOTO BHUJA B IPYroii (TaOIHUIy B TEKCT U Tp.).

® YMETh OMpPEICNATh BO3MOXKHBIE HCTOYHUKUA HEOOXOJUMBIX CBEACHHI, MPOU3BOIUTH TOUCK
nH(popMaIuy, aHaTU3UPOBAThH U OLICHUBATH €€ TOCTOBEPHOCTb.

Kommynuxamusnvie YVII:

CaMocCTOsTeIbHO OPraHU30BbIBAaTh YUEOHOE B3aUMOJIEHCTBUE B IpyIINe (ONpeneisaTh o0mue ey,
pacnpenenaTs poiau, J0roBapuBaThcsa APYT ¢ APYTOM U T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMHU U3yUYEHUS MIPEAMETA SBISIOTCS CICAYIOIIUE YMEHUS:
® OCO3HAHUE POJIM BELIECTB:
- OIIPEIENSATh POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;



- OOBSICHATD POJIb BEIIECTB B MX KPYTOBOPOTE.

® PACCMOTPEHUE XUMUYECKUX ITPOLIECCOB:

- IPUBOJIUTH IPUMEPHI XMMUUECKUX MPOLIECCOB B IPUPOJIE;

- HaXOAWUTb YEPThbl, CBUAETEJIBLCTBYIOIIME 00 OOUIMX NPU3HAKAX XMMUYECKHUX IPOLIECCOB U MX
pa3anuusx.

® 1ICII0JIb30BaHNE XMMUYECKUX 3HAHUN B OBITY:

— 00BACHATH 3HAYCHUE BEILECTB B KU3HU U XO34HUCTBE YeJIOBEKa.

® 00BSACHATH MUP C TOUKH 3PEHUS XUMHH:

— MEePEUYMCIIATh OTINYUTEIbHBIE CBOMCTBA XMMUUECKUX BEILIECTB;

— pa3Iu4aTbh OCHOBHBIE XUMUYECKHUE MPOLIECCHI;

- OIIPEACIIATh OCHOBHBIE KJIACCHI HEOPTAHUYECKUX BEILECTB;

- IOHUMATh CMBICII XUMUUYECKUX TEPMUHOB.

® OBJIAJICHHE OCHOBAMHU METOJOB IIO3HAHUS, XaPAKTEPHBIX JJIs1 €CTECTBEHHBIX HAYK:

- XapakTepu30BaThb METOJbl XUMHYECKONM HayKu (HaONIO/IeHHEe, CpaBHEHHE, JKCIEPHUMEHT,
U3MEPEHUE) U UX POJIb B TIO3HAHUU IIPUPOJBI;

- IPOBOJUTH XUMUYECKUE ONBITHI U SKCIIEPUMEHTBI U OOBSICHSITH UX PE3YJIbTATHI.

® YMCHHME OLIEHMBATh IIOBEJCHHUE YEJIIOBEKAa C TOYKH 3pEHHMsI XMMUYECKOH Oe30MacHOCTH 110
OTHOILICHHUIO K YEJIOBEKY U IIPUPOJE:

- UCIOJb30BaTh 3HAHUSI XUMUU MPU COOJIIOJIEHUM MPABUJI MCIIOIb30BaHUS OBITOBBIX XUMHUYECKHX
IIpeNnapaTos;

— pa3nuyarh onacHble U 0€30IacHbIE BEIIECTBA.

Ilnanupyemoie pezyiomamot uzyuenus yueonozo npeomema « Xumus)

K xoHny 8 kiacca yueHUK HAYYHMTCH:

* OIIUCHEIBAaTL CBOMCTBA TBépI[I)IX, KHUAKHUX, ra3006pa3H51x BCIICCTB, BBIACIAA HUX CYHICCTBCHHBLIC
MPU3HAKHY,

* XapaKTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHIO W CBOWCTBAM, yCTAaHABJIMBATh NMPUYUHHO-
CIIEJICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

¢ paCKpbIBaTb CMBICII OCHOBHBIX XHWMHYECCKUX HOHATHHU «aToM», «MOIJICKYJay, «XAMHYECKUH
JIEMEHT», «IIPOCTOE BEILECTBOY», «CIOKHOE BEILIECTBO», «BAIEHTHOCTHY, UCHOJb3Yys 3HAKOBYIO CUCTEMY
XHUMUU;

* 1300paXkaTh COCTAaB MPOCTEHIIMX BEIIECTB C MOMOINBIO XMUMHUYECKMX (OPMYNIT U CYLIHOCTb
XUMHUYECKHUX PEAKLUN C TOMOIIBI0 XUMUYECKUX YPABHEHUN;

* BBIYUCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, a TAKXKE MACCOBYIO
JOJIFO XUMHYECKOT'O 2JIEMEHTA B COCAMHCHUAX 11 OLICHKH UX HpﬂKTH‘-ICCKOfI 3HAYUMOCTH,

* CPaBHUBATb 10 COCTABY OKCHUJIbI, OCHOBAHMsI, KUCJIOTHI, COJIH;

° KJ'[aCCI/ICbI/IHI/IpOBaTB OKCHJbI 1 OCHOBAaHU 110 CBOﬁCTBaM, KHCJIOTBI U COJIK IO COCTAaBY,

* ONMCBIBATh COCTAB, CBOMCTBA M 3HaYCHME (B MPHUPOJE M MPAKTHUECKON JIEATEILHOCTH YETOBEKa)
MPOCTHIX BEIIECTB — KHUCIOPOAA U BOJOPO/IA;

* JaBaTh CPABHUTEIbHYIO XapaKTEPUCTUKY XHUMHUYECKUX DJIEMEHTOB W BAXKHEUIIUX COEIWHEHUN
€CTECTBEHHBIX CEMENCTB HICJIOYHBIX METAJIJIOB U I'aJIOIT'€HOB,

* TI0JIb30BATHCS JTAOOPATOPHBIM 000PYAOBAaHHEM U XUMHUYECKOH MOCY10H;

¢ IIPOBOJUTH HECJIOKHBIC XUMUUYCCKHUE OIIBITHI U Ha6J'IIOJIeHI/I$[ 3a UBMEHEHUSIMHU CBOMCTB BCIIIECCTB B
npolecce ux MpeBpalieHnit; co0Ir01aTh IpaBriIa TEXHUKHU 0€30IMaCHOCTH NIPU MPOBEACHUN HAOII0AeHUH
U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBFHO KHUCIOTHI W INENOYH, TOJb3YSICh WHIUKATOpaMH; OCO3HABATh
HEO0OXOMMOCTH COOTIOICHUST Mep 0€30TaCHOCTH MPU 0OpAIEHUH C KUCIOTAMH U IIEJI0YaMHU.

* OOBSICHATH CYTh XUMHUYECKHX MPOIIECCOB U UX MPUHIMIUAIBHOE OTINYUE OT (PU3HUECKUX;

* Ha3bIBaTh MPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLIUi;

* YCTaHABJIUBATh IIPUHAIUIC)KHOCT XMMUYECKON PEAKIUU K OIIPEAEIEHHOMY THUITY 10 OJHOMY U3
KJIacCU(UKALMOHHBIX MPU3HAKOB: 1) [0 YKCITY U COCTaBY MUCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIINH



(peaxiu COSTUHCHUS, Pa3JI0KCHHUS, 3aMCIICHHUS U 00OMEHA); 2) MO BBIICIICHUIO WIIH TIOTJIOIIECHHIO
TEIUIOTHI (PEaKIMK K30TEPMHUUECKHUE U IHAOTEPMUYECKHE); 3) M0 UBMEHEHUIO CTENICHEH OKUCICHHUS
XUMHYECKHX 3JIEMEHTOB (PEAKIINH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC); 4) IO 00paTUMOCTH TIpoIecca
(peakiuu 0OpaTUMBbIE M HEOOPATHMBIC);

* COCTaBIISITh YPaBHEHUS JIEKTPOTUTHUCCKON JUCCOIMAIIMK KUCIIOT, IIeTI0UeH, COJICH; MOJIHBIC U
COKpalIEHHbIC HOHHBIE YPABHEHUSI peakluii OOMeHa; YpaBHEHHs OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX
peaKuuii;

* IPOTHO3UPOBATH MPOIYKTHl XUMHUUECKHUX peakiuii o Gpopmysiam/Ha3BaHUSIM UCXOHBIX BEIIECTB;
OTIpeCIISATh UCXOAHBIE BEIIeCTBa 10 (hopMyIam/Ha3BaHUSM MTPOIYKTOB PEAKIUY;

* COCTaBIISITh YPaBHEHUS PEaKIIHii, COOTBETCTBYIOIIUX MOCIEIOBATEILHOCTH («IIETIOYUKE)
MPEeBPAIICHUI HEOPTaHUIECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB;

* BBISIBJISITH B IPOIIECCE IKCIIEPUMEHTA IPU3HAKHU, CBUJIETEIHCTBYIOIIUE O IPOTEKAHUU XUMUYECKOM
peakuuu;

* IPUTOTOBJISITH PACTBOPHI C OMPEEIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEILIECTBA;

* OTIPEICIIATH XapaKTep CPEIbl BOJIHBIX PACTBOPOB KHCIIOT U IMIEIOUYESH IO U3MEHEHHUIO OKPACKH
WUHMKATOPOB;

* IPOBOJINTH KAYECTBEHHBIC PEAKITNH, ITOATBEPKAAOIINE HAIMYUE B BOJHBIX PACTBOPAX BEIICCTB
OTJICIbHBIX KATHOHOB M aHUOHOB.

K konuy 8 knacca yueHuk noayuum 603moHCHOCHb HAYUUMbCA:

* 2PAMOMHO 00PAWAMBCSL C BEUECMBAMU 8 NOBCEOHEBHOU HCUZHIUL,

* 0CO3HABAMb HEOOXO0UMOCMb COONOOCHUS NPABUL IKOJIOSUYECKU Oe30NACH020 NOBEOCHUS 8
OKpydfcaroueti npupooHoll cpeoe;

* HOHUMAMb CMBIC]L U HEOOXO00UMOCMb COON0OEHUs. NPEONUCAHULL, NPedNasaemblX 8 UHCMPYKYUAX
1O UCNONIL30BAHUIO JIEKAPCME, CPedcma8 ObImo8ol XUMUU U Op.;

* UCNOJIL306AMb npuobpeménmvie Kloyegwle KOMNEemeHmHoCcmu npu 6bINOJIHEeHUU
UCCIe008aMeNbCKUX NPOEKMO8 N0 U3YUEHUIO C8OUCMS, CNOCOD08 NOLYYeHUs. U PACNO3HABAHUSL BeUleCE;

* PA36UBAMb KOMMYHUKAMUGHYIO KOMNEMEHMHOCMb, UCHOAb3YS CPeOCmed YCMHOU U NUCbMEHHOU
KOMMYHUKQyuu npu pabome ¢ mekcmamu y4eOHuKa u OONOJHUMENbHOU JUmMepamypou, CnpasoyHuLMU
mabauyamu, nPosGIsMb 20MOBHOCHb K YEANCEHUI) UHOU MOYKU 3PEHUsL NPU 00CYICOCHUU Pe3YTbImamos
8bINOJIHEHHOU PAOOmMbl;

* 00LEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUWECMBAX U XUMUYECKUX NPOYEeccax, KPUMmuyecku
OMHOCUMbCSL K NCe80OHAYHHOU UHpOpMayuu, HedobpoCco8eCmHOU peKiame, Kacarowelucs UCnoab308aHUs.
PA3IUYHBIX BEUYECMB.

* COCMAassimb MOJEKYAAPHbLE U NOJIHbLE UOHHBIE YPABHEHUSL N0 COKPAUEHHBIM UOHHbIM
VDABHEHUSIM,

* IPUBOOUMb NPUMEPDLL PeaKYULL, NOOMBEPHCOAIOWUX CYULECBOBAHUE B3AUMOCESIU MEHCOY
OCHOBHBIMU KILACCAMU HEOP2SAHUYECKUX 8eUeCms;

* IPOCHO3UPOBAMb PE3YIbMAMbL 8030€UCMEUs. PA3IUYHBIX (PAKMOPO8 HA UBMEHEHUe CKOPOCIU
XUMUYECKOU peakyuu,

* IPOCHO3UPOBAMb PE3YIbMamvl 8030€UCMBUs. PA3IUYHBIX (PAKMOPO8 HA CMeWeHUe XUMULECKO20
pasHogecus

Conepxanue yueOHOro npeamera « XumMusa» 8 kiacc
Tema 1. BBeneHue B XumMuio

XUMUA — HayKa O BEIIECTBAX, UX CBOMCTBAX W MPEBPAIICHUAX.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (popMax ero CyIiecTBOBAaHHUSA: CBOOOJIHBIX aTOMax, MPOCTHIX U
CJIOXKHBIX BEILECTBA

[IpeBpamenus BemiectB. OTINUNE XUMHUECKUX PEAKUUN OT (PU3UUECKUX sSBICHUNA. Poib xumuu B
JKU3HH YEJI0BEKA.



KpaTtkne cBeneHus U3 UCTOPUN BO3HUKHOBEHMS U pa3BUTHA XUMHH. [lepnon anxumuu. Ilonarue o
¢unocopckom kamue. Xumuss B XVI B. PazBurue xumuu Ha Pycu. Ponb oTedecTBEHHBIX YYEHBIX B
CTaHOBJICHUH XMMHUYECKON HayKu - pabotel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneena.

XUMHYECKash CUMBOJIMKA. 3HAKU XUMHYECKMX JJIEMEHTOB M IIPOMCXOXKJEHUE HMX Ha3BaHMII.
Xumnueckue ¢popmynsl. Manekcsl u kodpdpunuentsl. OTHOCUTEIbHBIC aTOMHASI U MOJICKYJISIPHAS. MACCHI.
Pacuer MaccoBO# 1011 XUMHUYECKOTO JIeMEHTa 110 (hopMyJie BELIECTBA.

Ilepuoanueckas cucrema xumuueckux sneMeHToB [[. M. MeHneneeBa, ee CTpyKTypa: MaJlble U
0oJbIIMe TMEpPUOIbl, TPYHIbl U MOArpymmbl (riaaBHas W nobounas). [lepuogmueckas cucrema Kak
CIPaBOYHOE TTOCOOME IS MTOJTYICHHUS CBEJCHUHN O XUMUYECKUX PJICMCHTAX.

Pacuérnbie 3agaun. 1. HaxoxnaeHue OTHOCHUTENIBHON MOJIEKYJISIPHOM MaccChl BELIECTBA MO €ro
XUMHYEeCKOi (opmyre. 2. BrruucieHrne mMaccoBOW JOIM XMMHYECKOTO 3JEMEHTa B BELIECTBE IO €ro

dhopmyie.

IIpeaMeTHbIE pe3YabTATHI 00VUEHHS

Yyamuiics 10JKEH ymems:

® IICIIOJIb30BaTh IPU XapaKTEPUCTHKE BEIIECTB IOHATHUS: «@TOM», «MOJEKYJa», «XUMHYECKUN
AJIEMEHT», «XUMHYECKHI 3HaK, WIA CUMBOJI», «BEIIECTBO», «IIPOCTOE BELIECTBOY, «CIOKHOE BEIIECTBOY,
«CBOWCTBA BEILECTB», «XUMUYECKUE SIBICHUS», «(DH3UYECKUE SBICHHUD», «KOd(PPHUIUEHTHI», «UHICKCHI,
«OTHOCHUTEJIbHAs aTOMHAsi Maccay, «OTHOCUTENbHAsE MOJIEKYJIIPHAsI MAaccay, «MaccoBast OJIsl SJIEMEHTa;

® 3HATh: MIPEIMEThHI U3yUEHUsI €CTECTBEHHOHAYUHBIX JTUCLUUIUIMH, B TOM YUCJIE XUMUHU; XUMUUECKUE
CHUMBOJIbI, UX Ha3BaHUS U IPOU3HOLICHHUE;

e KJaccuPUIMPOBATH BEIIECTBA MO0 COCTABY HA MPOCTHIE U CIOKHBIE;

® pa3yinyaTh: Teja U BELECTBA; XUMUYECKUHN 3JIEMEHT U IIPOCTOE BEILLECTBO;

® OITUCHIBATh: (POPMBI CYIIECTBOBAHUS XHMHUYECKHX OJJIEMEHTOB (CBOOOJIHBIE aTOMBI, IPOCTHIC
BEILIECTBA, CJIOXKHBIE BElIeCTBA); Tabimunyto ¢opmy [leproanyueckoit cCHCTEMbI XUMHUYECKUX DJIEMEHTOB;
noJjioxkeHue aieMenTa B Tabnuue . Y. MenaeneeBa, HCHOIB3YsI MOHATUS «IIEPUOAY», «TPYIIay, «TJIaBHAas
MOArpYyIIay, «1000YHasl MOATPYIINAY»; CBOMCTBA BELIECTB (TBEPBIX, KUJIKHX, Ta3000pa3HbIX);

® 00BACHATH CYINIHOCTh XUMHUYECKUX SBJICHUH (C TOUKH 3pEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUYEHUS ) U
UX NPUHIUNHAIBHOE OTJINYME OT GU3NUECKUX SBIICHUIA;

® XapaKTepHU30BaTh: OCHOBHbIE METOJbl H3YYEHHUS €CTECTBEHHBIX JUCUUIUIMH (HaOI0JaeHHeE,
SKCIIEPUMEHT, MOJEIUPOBAHUE); BEIIECTBO IO €ro XUMHUYECKOW (opMysne CcOrjacHO IJIaHy:
Ka4yeCTBEHHBIN COCTaB, TUI BEIECTBA (IIPOCTOE MU CIIOKHOE), KOJTMYECTBEHHBIH COCTaB, OTHOCUTEIbHAs
MOJIEKYJISIpHAsE Macca, COOTHOLIEHHE MacC JJIEMEHTOB B BELIECTBE, MACCOBBIE [OJIM JJIEMEHTOB B
BEIIECTBE (/U CJIOXKHBIX BEIIECTB); pPOJb XHUMHUHU (IOJIOKUTENBHYIO W OTPHUILATENIbHYIO) B JKU3HHU
4esl0oBeKa, apryMEHTUPOBATh CBOE OTHOLIEHHE K 3TOM npo0lieme;

® BEIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO MaccCy BELIECTBA U MAaCCOBYIO JOJIK XUMHUYECKOTO
2JIEMEHTA B COEIUHEHUSX;

® [IPOBO/IUTH HAOJIIO/IEHUS] CBOWCTB BELIECTB U SBJICHUH, IPOUCXOASIIUX C BEIIECTBAMY;

e coOMI0IaTh MpaBUiia TEXHUKH O€30MacHOCTH NMpU NPOBEIACHHM HAOIIOAEHHN U J1ab0paTOpHBIX
OTIBITOB.

MertanpeamMeTHble pe3yabTaThbl 00y4eHus!

VYyamumiics HOIKEH ymems:

® OIpe/eNsATh MpOOJEMBbI, T. €. YCTaHAaBIMBAaTh HECOOTBETCTBHE MEXKAY JKEIaeMbIM U
JIECTBUTEIIHHBIM,;

® COCTaBJIATh CJIOKHBIN IJIaH TEKCTA;

® BJIaJIETh TAKUM BUJOM U3JI0KEHUS TEKCTA, KaK IOBECTBOBAHUE;

® 11071 PYKOBOJICTBOM YYHTEJsI IPOBOAUTH HETIOCPEACTBEHHOE HAOIIOIEHHE;

® [107] PYKOBOJCTBOM YYHTENsl O(QOPMIISATH OTYET, BKIIIOYAIOIIMN OMUCAHWE HAOJIOJNCHHS, €ro



pe3ybTaTOB, BEIBOJIOB;

® ICIIOJIB30BaTh TAaKOW BUA MBICICHHOTO (MICATbHOTO) MOAEIMPOBAHMS, KaK 3HAKOBOE
MOJICIMPOBaHNe (Ha MPUMEPE 3HAKOB XUMUYECKUX 3JIEMEHTOB, XUMUYECKUX (hopmyn);

® ICIIOJIB30BaTh TAaKOH BUJA MAaTepUAIbHOTO (IPEIMETHOTO) MOJCIMPOBAHUSA, KaK (U3UUECKOE
MOJIETTMPOBaHKE (Ha IPHMEPE MOJICIUPOBAHHS aTOMOB M MOJIEKYI);

® [10JTy4aTh XUMHUYECKYIO HH(OPMAIIHIO U3 PA3IMYHBIX UCTOYHUKOB,;

® OIIpe/IeNIATh OOBEKT U ACHEKT aHAIN3a U CUHTE3a;

® OIIPEIEIIATH KOMIIOHEHTHI 0OBEKTa B COOTBETCTBHH C aCTIEKTOM aHAJIN3a U CUHTE3a;

® OCYIIECTBIISTh KAYECTBEHHOE U KOJMYECTBEHHOE OMMCAaHUE KOMIIOHEHTOB 00BEKTa;

® OIIPE/IEIIATh OTHOUICHUS! 00BEKTa C JPYTUMH 0OBEKTaMH;

® OIIPE/ICNIATH CYIECTBEHHBIE IPU3HAKH 00BEKTA.

Tema 2. ATOMBI XMMHYECKHX 3JIEMEHTOB

ATOMBI Kak (opMa CyLIECTBOBAHHMS XUMHUYECKUX 3J1eMEHTOB. OCHOBHbBIE CBEJCHHS O CTPOCHHUH
aToMoB. JlokazaTenbcTBa CIOXHOCTH cTpoeHHst atoMoB. OmbiTel Pesepdopma. IlmanerapHas monenb
CTPOECHMS aToMa.

CocTaB aTOMHBIX s€p: IPOTOHBI M HEUTpOHBI. OTHOCHUTEIbHAs aToMHas Mmacca. B3aumocBs3b
MOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASL AaTOMHAsl Macca.

W3meHeHue yncia NpOTOHOB B si/Ipe aToMa - 00pa30BaHNE HOBBIX XUMUYECKHUX JIEMEHTOB.

M3meHeHue yuciia HEHTPOHOB B Ape aToMa - oOpa3oBaHue n30TonoB. CoBpeMEHHOE ONpeeIeHNe
MOHATHUSL «XUMHUYECKUH d3jeMeHT». M30Tombl Kak pa3sHOBUJIHOCTH aTOMOB OJHOTO XHUMHYECKOIO
JJIEMEHTA.

OnektpoHbl. CTpoeHHWE SJICKTPOHHBIX OOOJIOYEK aTOMOB XHMHYECKHX dyeMeHTOB Nel-20
nepuogndeckoi cuctemsl Jl. . Menneneesa. [IonsATHE 0 3aBEPIIEHHOM M HE3aBEPLIEHHOM 3JIEKTPOHHOM
cioe (IHEPreTUYeCKOM ypOBHE).

Ilepuognueckass cuctema xumuueckux snemeHTtoB JI. M. MenpeneeBa M CTpoeHME aTOMOB:
(u3nyecKuii CMBICI MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMepa TPYIIIbl, HOMEpa NepUoAa.

M3MeHeHne unciia 3J1eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO JIEMEHTA -
o0Opa3oBaHME IMOJIOKUTEIbHBIX M OTPULIATENbHBIX MOHOB. MOHBI, 00pa30BaHHbIE aTOMaMH METaVIOB U
HeMeTaJlsI0B. [[pMunHbBI U3MEHEHNS] METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IIEPHOJaX U IPYIIax.

O6pazoBanue OuHapHBIX coenuHeHui. [ToHsTHE 00 MOHHOU CcBs3U. CxeMbl 00pa30BaHUsS MOHHOU
CBSI3H.

B3aumopeiicTBue aTOMOB XMMHUYECKHX 3JEMEHTOB-HEMETAJJIOB MEXIy co0oil - oOpa3oBaHUe
JByXaTOMHBIX MOJIEKYJ NPOCTHIX BelecTB. KoBaneHTHas HEMOJSIpHAs XUMAYECKas CBA3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumMoneiicTBe aTOMOB XMMHYECKHMX JJIEMEHTOB-HEMETAJUIOB MEXIy co0oil - oOpa3zoBaHMe
OMHApPHBIX COEAMHEHUH HEMETAJUIOB. DJIEKTPOOTPULATENbHOCTh. [IOHATHE O KOBaJE€HTHOW NOJSPHOMN
CBSI3H.

B3aumopeiicTBe aTOMOB XHMHUYECKUX JJIEMEHTOB-METANIOB MEXIy co0oil - oOpa3zoBaHHe
METAIINYECKUX KpUCTAIIOB. [IoHATHE O METAUIMUECKOM CBSI3H.

JemMoncTpanuu. Mosienu aTOMOB XUMHUYECKUX 3JIeMeHTOB. [lepuonnyeckas cucreMa XUMHUYECKUX
anemenToB 1. 1. Menaeneena.

IIpeaMeTHBIE PE3YJabTATHI 00YYEHHUS

VYyamuiicst JOJKEH ymems:

® JICTIOJIb30BaTh IPU XapaKTEPUCTUKE aTOMOB IIOHSTHS: «IIPOTOH», «HEUTPOH», «IIIEKTPOHY,
«XUMHUYECKHM DJIEMEHT», «MAacCOBOE YHCIIO», «HM30TOI», <OIEKTPOHHBIM CIOW», «IHEPreTHUECKUN
YPOBEHBY, «3JIEMEHTBI-METAIIIBI», «IJIEMEHThI-HEMETAJUIb»; MPH XapaKTEPUCTUKE BEIIECTB IMOHATHS
«MOHHAs CBS3b», «HOHBD», «KOBAJCHTHAs HEINOJIpHAs CBS3b», «KOBAJIECHTHAs IIOJSApHAs CBS3bY,
«QJIEKTPOOTPULIATEILHOCTDY, «BAJIEHTHOCThY, «METAJUIMYECKas CBA3bY;

® OIIUCHIBaTh COCTaB M CTPOCHHE aTOMOB JJIEMEHTOB C MOPSAKOBBIMM Homepamu |—20 B
[Tepuonnueckoit cucreme xumuueckux 3nemeHToB /. . Menneneesa;




® COCTABJISITh CXEMBI pACIHpPEACIICHHUs] 3JEKTPOHOB IO 3JIEKTPOHHBIM CJOSIM B 3JIEKTPOHHOU
000JI0UKE aTOMOB; CXEMbl 00pa30BaHUs Pa3HBIX TUIIOB XUMHYECKON CBSA3M (MOHHOM, KOBaJIEHTHOM,
METaJUTMYECKOM );

® O0BSCHATH 3aKOHOMEPHOCTHU U3MEHEHHSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB (3apsA0B siiep aTOMOB,
YHUCJIAa 3JIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM CJIO€, YHUCIIO 3AMOJHSAEMBIX JJIEKTPOHHBIX CIIOEB, PaaNycC
aToMma, 3JIEKTPOOTPULIATEIbHOCTh, METAUNIMYECKUE U HEMETAINTMYECKHUE CBOIMCTBA) B MEPUOAAX U TPYIIAX
(rnmaBHbIX monrpymnmax) Ilepuoanueckoit cuctembl xumuueckux snemeHToB Jl. M. MenzeneeBa ¢ TOUKH
3pEHUsI TEOPUU CTPOCHUS aTOMa;

® CPAaBHUBATHh CBOMCTBA aTOMOB XMMMUYECKHX AJIEMEHTOB, HaXOMSIIMXCS B OJHOM NEPHUOJE WIH
maBHoW moarpymme llepuomnueckoit cucrembl xumuueckux aiemeHtoB J[. M. MenpaeneeBa (3apsmoB
siIep aTOMOB, YKCJIa 3JICKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM CJIOE, YHCIO 3aMOJHSAEMBIX 3JIEKTPOHHBIX
CIIOEB, paJlyC aTOMa, 3JIEKTPOOTPULIATEIbHOCTh, METAJUIMYECKHE U HEMETaNINYECKUE CBOWCTBA);

® JJaBaTh XapaKTEPUCTUKY XUMUUYECKHX 3JIEMEHTOB IO UX MOJoxkeHuIo B [lepuoanueckoii cucreme
xuMuyeckux syeMeHToB J[. M. MenneneeBa (XMMUYECKUM 3HAK, MOPSAKOBBIN HOMEp, MEPHOJI, TPYIINA,
MOATPYIINa, OTHOCUTENIbHAs aTOMHAas Macca, CTPOEHUWE aTomMa — 3apsja fA]pa, YUCIO MPOTOHOB H
HEHUTPOHOB B si/Ipe, 00111ee YNCII0 IEKTPOHOB, PACIIPEAEICHUE 3JIEKTPOHOB 110 3JIEKTPOHHBIM CIIOSIM);

® OIpEIETSATH THI XUMHUYECKOH CBSI3H 110 OpMYyJie BEIIeCTBa;

® IPUBOAUTH MPUMEPHI BEIIECTB C Pa3HbIMU TUIIAMH XUMHYECKOU CBS3H;

® XapaKTepHU30BaTh MEXAaHU3Mbl OOpa30BaHMS KOBAJIEHTHOW CBsI3U (OOMEHHBIN), MOHHOW CBSI3H,
METATMNYECKOI CBS3H;

® YCTAHABJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U: COCTAB BEIIECTBA — TUIl XUMUYECKOH CBS3H;

® COCTaBJIATH POPMYIIbl OMHAPHBIX COETMHEHUI 110 BAJIEHTHOCTH;

® HAXOJUTbH BaJICHTHOCTH 3JIEMEHTOB 10 opMysie OMHAPHOTO COETUHEHUSI.

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics OIKEH ymems:

¢ GOopMyIMPOBATH THIOTE3Y M0 PELICHHUIO POOIIEM;

® COCTaBJIATH IUIaH BHINOJHEHUs y4eOHOH 3ajauu, peueHus: npodiieM TBOPUYECKOTO M MOUCKOBOTO
XapakTepa, BHIIOJIHEHUS IIPOEKTa COBMECTHO C YUUTENEM;

® COCTaBJISTh TE3UCHI TEKCTA;

® BJIQJIETh TAKUM BUJOM U3JIOKEHUS TEKCTa, KaK ONMCaHUE;

® IICTIOJIb30BaTh TAaKOM BHJ MBICIEHHOIO (MI€albHOI0) MOJEIMPOBAHUS, KakK 3HAaKOBOE
MOJIETTMPOBaHUE (Ha IPUMEPE COCTABJICHUS CXEM 00pa30BaHUs XUMHUECKOH CBSI3N);

® JICII0JIb30BaTh TAaKOH BUJ MaTepUabHOrO (IPEIMETHOr0) MOJECIMPOBAHUS, KaK aHAJIOrOBOE
MOJIETTUPOBAHUE;

® JICTIOJIb30BaTh TAKOW BHJ MaTepUaNbHOrO (MPEAMETHOIO) MOJEIMPOBAHUS, Kak (PU3HUECKOe
MOJIeJIUpOBaHue (Ha IPUMEPE MOJIEJIEH CTPOCHUSI aTOMOB);

® OIIpeIesATh OOBbEKThI CPABHEHUS U ACIEKT CPABHEHUS OOBEKTOB,;

® BBINOJIHATH HEMOJIHOE OHOIMHEWHOE CPAaBHEHUE;

® BBINOJIHATH HEMTOJIHOE KOMIJIEKCHOE CPaBHEHMUE;

® BBINOJIHATH [TOJIHOE OJJHOJIMHEHHOE CpaBHEHNE.

Tema 3. IlpocTbie BemecTBa

[lonoxxeHne METalIOB U HEMETAJUIOB B MEPUOJMYECKOM CUCTEME XMMHUYECKHX yieMeHToB /[[. H.
MenpeneeBa. BaxHelne MmpocThie BEIIECTBA - METAJUIBL: KEJIE€30, ATOMUHUM, KalblWid, MarHui,
HaTpuil, kanuil. O6ue puznyeckre CBOMCTBA METAJIIOB.

Baxkneiiimne mpocThle BellecTBa - HEMETallIbl, 0Opa30oBaHHbIE aTOMaMH KHCIOpPOJa, BOJOPOAA,
azora, cepsl, ¢ocdopa, yriaepona. CrnocoOHOCTP aTOMOB XMMHYECKHX HJIEMEHTOB K OOpPa30BaHHIO
HECKOJIbKUX MPOCTBIX BELIECTB - aJUIOTPOIHUA. AJIOTpOIHble Moaudukanuu kuciaopona, ¢ochopa u



oJioBa. MeTaminueckiue U HEMETaNIMYeCKHe CBOMCTBA MPOCTHIX BemleCTB. OTHOCUTENBHOCTD JIEJICHUS
MIPOCTHIX BEIIECTB HA METAJIBI 1 HEMETAJLIIBI.

[Tocrosinnass ABoraapo. KomwdectBo BemiectBa. Mok, MonsipHas Macca. MossipHBI 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eIMHUIIBI KOJMYECTBA BEIIECTBA — MWJUIUMOIb M KHJIOMOJb,
MUJUTAMOJISIPHAST Y KWJIOMOJISIPHAsE MacChl BEUIECTBA, MILIIUMOJSIPHBIA W KWJIOMOJSPHBIH OOBEMBI
ra3o00pa3HbIX BEIECTB.

Pacuetsl ¢ uCnonp30BaHUEM MOHATUN «KOJIUYECTBO BEILIECTBA», «MOJISIPHAS Maccay, «MOJISPHBIN
00BEM ra3oBy», «IIOCTOSTHHAST ABOTaIpO».

PacuerHble 3aqauu. 1. BeruucieHne MOJSPHON MacChl BEIIECTB MO XUMHUYECKUM (opmymnam. 2.
Pacyertsl ¢ MCMONIb30BaHUEM MOHSTUN «KOJMYECTBO BEILIECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIM 00beM
ra3oBy, «IIOCTOsIHHasi ABOTaapo».

JemoHcTpanun. HekoTtopsle MeTauibl U HEMETAJUIBI KOJMYECTBOM BewecTBa 1 Monb. Monens
MOJIIPHOTO 00’beMa ra3000pa3HbBIX BEIIECTB.

HDCI{MCTHLIC PE3VJAbTAaThI oﬁvqemm

VYyamuiicst JOJKEH ymems:

® UCIIOJIB30BaTh IPU  XapaKTEPUCTUKE BEUIECTB MOHATHUS: «METALIbI», «ILJIACTUYHOCTHY,
«TEIUIONPOBOJHOCTBY,  <AJIEKTPONPOBOAHOCTBY,  «HEMETAIUIbD),  «AJUIOTPOIHUS»,  «aJUIOTPOIIHbIE
BHUJIOM3MEHECHWS, T MOAU(PUKAITAN,;

® OMUCHIBATh IIOJIOKEHUE BJIEMEHTOB-METAUNIOB M 3JIEMEHTOB-HeMeTaiuioB B Ilepmoanueckoit
cucteMe xuMuieckux sneMeHToB /. . Menneneena;

e KJ1accu(PUITMPOBATH MPOCTHIC BEIIECTBA HA METAJUIBI U HEMETAJIJIbI, YJIEMEHTHI;

® ONIPEACNIATh NMPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB —
METAJUTbl U HEMETAJLIBI;

® JJOKa3bIBaTh OTHOCUTEJIBHOCTD JEJICHHS MPOCTHIX BEIIECTB HA METAJUIbl U HEMETAILIIbI;

® XapaKTepHu30BaTh 001IMe PU3NIECKUE CBOWCTBA METAILIOB;

® YCTAHABJIMBATh [IPUYUHHO-CIICICTBEHHBIE CBSA3U MEXAY CTPOCHHUEM aTOMa U XUMHUYECKOU CBSI3bIO
B MPOCTHIX BEIIECTBAX — METAJUIAX U HEMETAJIAX;

® 00BSCHATH MHOTO0Opa3ne MPOCTHIX BEIIECTB TaKUM (DaKTOPOM, KaK ajlIOTPOIHS;

® ONMKCHIBaTh CBOWCTBA BEIIECTB (HA MPUMEpax MPOCTHIX BEIIECTB — METAJIOB M HEMETAIIIOB);

e cOOMIOIaTh TpaBUiia TEXHUKU OE30MacHOCTH MpPH MPOBEICHUM HAONIOEHUN U J1abOopaTOPHBIX
OIIBITOB;

® IICIIOJIb30BaTh MPHU PEUICHUH PACUETHBIX 3aJ1ad MOHATHS: «KOJMYECTBO BEIIECTBA», «MOJIbY,
«MOCTOSTHHAsE ABOTAIPO», «MOJISIPHASI Macca, «MOJIIPHBIN 00BEM Ta30B», KHOPMAJIbHBIEC YCIOBHSY,

® [IPOBOAUTL paCYCThI C UCIIOJIB30BAHUCM MOHATHUH: «KOJIMYECTBO BCIICCTBA», «KMOJIAAPHAA MaccCay,
«MOJ'IHpHLIfI 0o0BeM ra3oB», KIMIOCTOAHHAsA ABoraz[po».

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJKEH ymems:

® COCTaBJISITh KOHCIIEKT TEKCTa;

® CAaMOCTOSTEIIEHO UCITOJIH30BaTh HETIOCPEICTBEHHOE HAOIIOICHNUE;

® CAaMOCTOATENbHO OGOPMIIATh OTYET, BKIIOYAIOIIMKN ONMHMCAaHWE HAOIIONCHUS, €T0 pPe3yJbTaToB,
BBLIBOJIOB;

® BEHITIOJIHAThH IMOJTHOE KOMIIEKCHOE CPAaBHEHHE;

® BLINOJHATh CPABHCHME 110 aHAJIOTUH

Tema 4. CoeauHeHusi XUMHYECKHUX JIEMEHTOB

Crenenp oxucieHus. OmnpeleneHne CTENEHH OKHCICHUS JJIEMEHTOB M0 XHMHYECKOH Qopmymne
coenunenus. CocraBnenue Gopmys OMHAPHBIX COCTWHEHMM, OOIIMI crioco0 WX Ha3biBaHWs. buHapHbBIE
COCIUHEHUS: OKCUBI, XJIOpUIbl, cynbduasl u ap. CocraBienue ux ¢opmyi. [IpencraBurenut OKCHIIOB:
BOJa, YIJVIEKMCIIBIA Ta3 M HerameHas u3BecThb. [lpeacTaBuTenu JeTydnx BOAOPOJHBIX COCAMHEHUM:
XJIOPOBOJIOPOJ M aMMHUAK.



OcHoBaHMsI, UX COCTaB M Ha3BaHUS. PacTBOPUMOCTh OCHOBaHMIA B Bojie. Tabiuia pacTBOPUMOCTH
TUAPOKCUIIOB M cosiel B Boxe. lIpencraBurenu mienodeil: TMAPOKCHABI HATPHS, Kalus M KaJbLMS.
[TonsiTue 0 KayeCcTBEHHBIX peakuusax. MHaukaTopbl. M3MeHeHHE OKpacKu HHAMKATOPOB B ILIEIOYHOU
cpene.

Kucnotel, ux cocraB u Ha3Bauus. Kiaccudpukanus kucior. [IpeacraButenut KHCIOT: CEpHas,
COJIIHAsI U a30THas. MI3MeHeHHne OKpacky MHIUKATOPOB B KUCIOTHOM CpeJie.

Conu Kak Npou3BOJHBIE KUCIOT M OCHOBaHMU. VX coctaB M Ha3zBaHMs. PacTBopuMoOCTh cojieil B
Boze. [IpencraBurtenu coneit: XJiopu HaTpus, KapOoHAT U docdar KalbLus.

AMop(HBIE B KPUCTAIUTUYECKIE BEIIESCTBA.

MexMOoNeKyIIpHblE B3aUMOACUCTBUA. THUNBl KPUCTANIMYECKMX PELIETOK: HOHHAs, aTOMHas,
MOJICKYJISIpHAs U METAJUTMYECKasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIOB KPUCTAUIMYECKHUX PEIIETOK.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa MJis
BEILIECTB MOJIEKYJIIPHOTO CTPOCHMUSI.

UucTeie BemecTBa M cMecH. [IpuMepbl KHAKWX, TBEPIABIX M Tra3000pa3Hbix cMmecedl. CBoiicTBa
YUCTBIX BEHIECTB U cMmecer. X cocrtaB. MaccoBas U oObeMHasl JOJIM KOMIIOHEHTa cMecHu. PacdeTsi,
CBSA3aHHBIE C UCIIOJIb30BAHUEM MOHSTHS 0.

PacuérHblie 3apqaumn. 1. Pacuer maccoBoil u 00BEMHOI [10JIei KOMIIOHEHTOB CMECH BEIECTB. 2.
Borluucnenne maccoBoil J10JM BeElIECTBa B pPacTBOpPE MO M3BECTHOM Macce pacTBOPEHHOT'O BEUIECTBA U
Macce pactBopurenis. 3. BerunciaeHue Macchl pacTBOPSIEMOTO BELIECTBA U PACTBOPUTENISI, HEOOXOAMMBIX
JUIsl TIPUTOTOBJIEHUS! ONPENEICHHOM MacChl pacTBOpa C HM3BECTHOW MacCOBOM J0JEH PacTBOPEHHOTO
BEIIECTBA.

IIpeaMeTHBIE Pe3VJbTAThl 00YUeHHUs

VYyamuiicst JOJKEH ymems:

® JICTIOJIb30BaTh IPU XapaKTEPUCTUKE BELIECTB IOHATUA: «CTENEHb OKHUCIEHUS», «BAJEHTHOCTBHY,
«OKCHUJBD», «OCHOBAHUS», «UIEIOYM», «KAUECTBEHHAs peakuus», <«UHIUKATOP», «KUCIOTHI»,
«KHUCIOPOACOACPIKAIIME KHUCIOTBI», «OECKUCIOPOIHBbIE KHCIOTBI», «KHUCIOTHAs cpejiay, «IesIouHas
cpenay», «HeWTpalibHas cpena», «mkana pH», «comm», «amopdHbIe BELIECTBa», «KPHUCTAUINYECKUE
BELIECTBA», «KPUCTAUIMYECKAs PEIIETKa», «UOHHAs KPHUCTAUIMYECKAs PELIETKa», «aTOMHas
KpUCTAJNIMYECKasl ~ pelIeTKa», «MOJIEKYJSpHas  KpPUCTAJUIMYECKash  pelieTKay, «MeTajuIlMuecKas
KPUCTAJIIINYECKAs] PEIIETKA», «CMECH;

e KJJacCUPUIMPOBATh CIOXKHbIE HEOPraHMYECKHE BEIIECTBAa M0 COCTaBY Ha OKCHUIbI, OCHOBAHUS,
KHMCIIOTBI U COJIM; OCHOBAHHUS, KHCIOTBl U COJIU 110 PACTBOPUMOCTU B BOJI€; KHCIIOTBI [I0 OCHOBHOCTU U
COJIEP/KaHUIO KHCIIOPOJIa;

® OIIpEe/IETATh MPUHAIIEKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY W3 M3Y4YEHHBIX KIJIACCOB
(oKcHIBI, J€TY4YHe BOAOPOIHBIE COEIMHEHNUS, OCHOBAHMS, KUCIIOTHI, COJIM) IO (popmyIie;

® OIIMCHIBATh CBOMCTBA OT/AEIBbHBIX NpPEACTaBUTENEH OKCHIOB (Ha MpHUMEpE BOJBI, YIIIEKUCIIOTO
ra3a, HETalmleHOW MW3BECTH), JIETYYMX BOJOPOJIHBIX COEIMHEHUN (Ha NIpHUMEpPE XJOPOBOAOPOAA M
aMMHaKa), OCHOBaHUU (HAa MpHUMepe TUAPOKCUIOB HATpUs, Kadus U Kajblus), KUCIOT (Ha MpUMepe
CepHOM KUCIIOTHI) U cojiel (Ha mpuMepe XJIopHuia HaTpusl, KapOoHaTa KanbLus, GpocdaTa Kaablys);

® OIIpE/IETATh BAJIEHTHOCTD U CTENIEHb OKUCIICHHSI 3JIEMEHTOB B BEILIECTBAX;

® COCTaBJIATh (OPMYJIBI OKCHUJIOB, OCHOBAHHM, KHCIOT U COJIEH MO BaJIGHTHOCTSM U CTEHEHSIM
OKHUCJIEHHS JJIEMEHTOB, a TaKKe 3apsgaM HOHOB, YyKa3aHHBbIM B TaOJlHIle pPAaCTBOPUMOCTU KHCIIOT,
OCHOBaHMH U COJIEH;

® COCTaBJISITh HA3BaHUS OKCUJIOB, OCHOBAHMM, KHCIIOT U COJIeH; CpaBHUBATH BAJICHTHOCTh U CTENIEHb
OKHCJIEHUS; OKCUbI, OCHOBAHUS, KUCJIOTHI M COJIM 10 COCTaBY;

® 1ICII0JIb30BaTh TaOJIUIy pACTBOPUMOCTH JJISl ONIPEEIIEHUS] pACTBOPHUMOCTH BEIIECTB;

® YCTAaHABJIMBAaTh N'€HETHYECKYIO CBSI3b MEXY OKCHJIOM M THAPO-KCUJIOM U HA00OpOT; MPUYHUHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY CTPOEHHUEM aTOMa, XUMUYECKOW CBSI3bI0 M THUIIOM KPHUCTANIMYECKON perieT-
KM XMMHYECKHX COCTUHEHM;

® XapaKTEPHU30BaTh AaTOMHBIE, MOJIEKYJIIPHBIE, HOHHBIE METAJUNINYECKUE KPUCTATUINYECKUE PEUICTKHY;
cpelly pacTBOpa ¢ MOMOIIbI0 mKaisl pH;



® IPUBOAUTH IIPUMEPHI BELIECTB C Pa3HbIMU TUIIAMHU KPUCTAJUINYECKOU PEIICTKY;

® IPOBOMTH HAOIIOIEHUS 3a CBOMCTBAMU BELLECTB U SIBJICHUSAMH, IPOUCXOIAIIMMU C BELIECTBAMU;

® COOJIIOATh IPaBUJIA TEXHUKU 0€30I1aCHOCTHU P NPOBEJCHUN HAOIIOIEHUI U OIIBITOB;

® JICCJIEIOBATh CPELly PACTBOPA C IMOMOLIBIO MHAUKATOPOB; SKCIIEPUMEHTAIBHO PA3/IM4aTh KUCIOTHI
U LIEJI0YH, MTOJIb3YSACh HHIUKATOPAMHU;

® JICIIOJIB30BATh [IPU PEILIEHUN PACYETHBIX 3a7a4 IOHIATUS «MacCOBas JOJIS DJIEMEHTA B BEILIECTBE,
«MaccoBas J0JIsl PACTBOPEHHOT'O BEIIECTBAY», «00BEMHAs! OISl Fa3000pa3HOr0 BELIECTBAY;

® [IPOBOJIUTH PACYETHl C HCIIOJIB30BAHUEM IIOHATHN «MaccoBasi NOJS DJIEMEHTa B BELIECTBEY,
«MaccoBas J10J11 PACTBOPEHHOI'0 BEILIECTBA», «00bEMHAs J10JIs1 Ta3000pa3HOI0 BELECTBAY.

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

VYyamuiics JOJIKEH ymems:

® COCTaBJISTh HA OCHOBE TEKCTa TaOIUIIbl, B TOM uKcie ¢ npumeHeHuem cpeacts UKT;

® 11071 PYKOBOJICTBOM YUYMTEJsI IPOBOIUTH ONOCPEIOBAHHOE HAOII0ICHHE

® 110l PYKOBOJCTBOM YYHTENs O(OPMIIATH OTYET, BKJIIOYAIOUIMHA OMHMCAHHE SKCIIEPUMEHTa, €ro
pe3yJbTaToB, BEIBOJIOB;

® OCYIICCTBIISTh MHAYKTUBHOE o00O0OmieHne (0T EeAMHUYHOTO JIOCTOBEPHOTO K  oOmemy
BEPOSTHOCTHOMY), T. €. OINpPEACIATh OOMNIME CYIMISCTBEHHBIC NPH3HAKKA ABYX H 0OoJiee OOBEKTOB H
¢bukcupoBaTh uxX B (hopMe MOHATUS WIN CYXKJCHHUS;

® OCYIIECTBIIATh JICAYKTUBHOE 0000IIeHHe (MOABEACHNE €IMHUYHOTO JOCTOBEPHOTO MO 00IIee
JIOCTOBEPHOE), T. €. aKTyaJu3UpoBaTh TMOHATHE WM CYXKICHHE, M OTOXIECTBISATh C HUM
COOTBETCTBYIOLIME CYLIECTBEHHbIE IPU3HAKU OJTHOTO MK O0Jiee 0OBEKTOB,

® OIIPEEIIATh ACTIEKT KiIacCu(UKaIH;

® OCYIIECTBIATH KJIACCH(PHUKAIINIO;

® 3HATh U MCII0JIb30BaTh Pa3InYHbIC (POPMBI MTPEJICTABICHHS KJIACCU(PHUKAIUH.

Tema 5. MH3meHeHus, npoucxoAsiye ¢ BeleCTBAMHA

IlonsATHEe SBICHUN KAaK HM3MEHEHUMN, INPOMCXOMAIIMX C BELIECTBAMU. SIBIIEHUsA, CBS3aHHBIE C
W3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHHS BEIIECTBA IpPU IOCTOSIHHOM €ro cocTaBe, (pU3nveckue
aBieHUs. DU3NYEeCKUe SBICHUS B XUMUU: NUCTUIUIALMSA, KPUCTAJIIU3ALMS, BBIIAPUBAHUE U BO3TOHKA
BELIECTB, LIEHTPUPYTUPOBAHUE.

SIBneHus, CBA3aHHBIE C MU3MEHEHHEM COCTaBa BEIECTBA, - XUMUYecKHe peakuuu. [Ipusnaku u
YCIIOBUS MPOTEKAHUSI XUMHUYECKUX peakiuil. [lonsaTue 06 3x30- U SHIOTEPMHUECKUX peakuusax. Peakiuun
TOpEHUs KaK YaCTHBIN Cllydall 9K30TEPMHUUECKUX PEaKILIMii, IPOTEKAIOIIMX C BBIICIECHUEM CBETA.

3aKOH COXpaHEHUS MacChl BEIIeCTB. XHMHUYECKHE YpaBHEHHSA. 3HAUYE€HHWE WHJIEKCOB U
ko3 duurenToB. CocraBieHue ypaBHEHUH XUMUYECKUX peaKIuil.

PacueTsl mo xuMuuyeckuMm ypaBHEHMSM. PenieHue 3a1ad Ha HaxOXKJEHHE KOJIMYECTBA BEILECTBA,
Macchl WIM O0ObeMa NpPOAYKTa PEAKLUUU MO KOJUYECTBY BEIECTBA, Macce WJIH 00BEMY HCXOIHOTO
BelleCTBA. PacdeTsl ¢ MCHOJIB30BAaHUEM IOHATHS <«JI0JIsH», KOTJa MCXOJHOE BEIIECTBO JIaHO B BHJE
pacTBopa C 3alaHHOW MAacCOBOMW JI0JIEM PAaCTBOPEHHOI'O BELIECTBA WMIIU COLCPIKUT OINPEACIICHHYIO JOJII0
MIPUMECEH.

Peakuuu paznoxenus. [lonsatue o ckopocTn xumudeckux peakuil. Karanuzatopel. @epMeEHTHI.

Peaknun coenmunenms. Kartanmutuueckne ©  HekaTanuTHueckue peakiuu. OOpaTuMble H
HEOOpaTHUMBbIE PEAKIINH.

Peaknun 3amenieHusi. DIEKTPOXUMUYECKUN PsIi HAIPSDKEHUM METauIOB, €r0 MCIIOIb30BAHUE IS
IIPOTHO3UPOBAHUS BO3MOXXHOCTH IIPOTEKaHUS PEaKIUN MEXKIy MeTaulaMUM U pacTBOpPaMU KHUCIOT.
Peaknuy BeITECHEHUS OJHMX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMH METAIIaMHU.

Peakiiun o6mena. Peakiuy HeWTpanu3aluu. YCIIOBHs NMPOTEKaHUS peakluii oOMeHa B pacTBOpax
710 KOHIIA.



Tunel XUMHYECKUX peakiuil (Mo MPH3HAKY «YUCIO U COCTAaB HMCXOJHBIX BEHIECTB M MPOIYKTOB
peakIumn») Ha MPUMEPE CBOMCTB BOJIbI. Peakiiust pa3ioxkeHus - 3JeKTpoJIn3 BoAbl. Peakiuu coeTmHeHUS -
B3aWMOJICCTBUE BOJBI C OKCHAAMHU METAJUIOB M HeMmeTauioB. [loHstue «ruppoxcuasl». Peakuun
3aMEIIeHNUsT - B3aMMOJCHCTBHE BOJLI C INEIOYHBIMH M IIEIOYHO3EMEIbHBIMHA MeETalUIaMH. Peakimu
oOMeHa (Ha mpuMepe TUAPoIH3a CYIb(Puaa ATFOMUHUS U KapOuIa KabIus).

Pacuérnble 3agaum. 1. BpruucieHue mo XMMHUYECKMM YpPaBHEHHUSIM MAcCChl WM KOJIMYECTBA
BEILIECTBA IO M3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJIHOTO M3 BCTYMAIOUIUX B PEAKIIMIO BELIECTB
WU TIPOAYKTOB peakiuu. 2. Beraucinenne Macchl (KOJMYECTBA BEIIECTBa, 00bEeMa) MPOAYKTA PEaKIIUH,
€CJIM HW3BECTHA Macca HCXOJHOIO BEIIECTBA, COJEPIKAIIEro OINPEJCICHHYIO 0JII0 MpuMecen. 3.
Brruucnenune maccel (KOJUYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIMH, €CJIM U3BECTHA Macca pacTBOpa
Y MaccoBas J10Jisl pACTBOPEHHOTO BEIIECTRA.

IIpeaMeTHBIE Pe3YJbTATHI 00YUEHHUS .

VYyamuiicst JOJKEH ymems:

e KJIaccuPUIMPOBATh XMMHUECKHE PEaKIIMK MO0 YUCITY M COCTaBY MCXOJHBIX BEIIECTB M MPOIYKTOB
peakuuu; TermoBoMy 3G heKTy; HanpaBICHUIO MPOTEKaHUS PEeaKIMK; YYaCTHIO KaTaau3aTopa;

® UICITI0JIB30BaTh TAOIMILy PACTBOPUMOCTH I OINPEACIICHUS BO3MOXXHOCTH MPOTEKAHUS PEaKIIMU
00MeHa; IIEKTPOXUMUYCCKUH PsIJl HANPSHKEHUH (aKTHBHOCTH ) METAJUIOB IS ONIPEICIICHUS] BO3MOXHOCTH
MPOTEKAHUS PEaKIUil MeXKIY METallJIaMi U BOAHBIMU PACTBOPAMH KHUCIIOT U COJIEH;

¢ HAOJI0JaTh M OIMKCHIBATh NMPHU3HAKU U YCIOBHUS TCUCHUS XUMHUYCCKUX PEAKIIHA, JIEJIaTh BBIBOJIBI
Ha OCHOBAaHUU aHaJIn3a HAOJI0IEHUH 3a SKCIIEPUMEHTOM;

® IPOBOJIUTH PACUeThl MO XUMHYECKHM YPaBHEHHSIM Ha HaXO0JIEHHE KOJMYECTBa, MAcChl WIIU
o0BbeMa MPOAYKTA PEAKIINH 110 KOJIMYECTBY, Macce WM 00bEMY UCXOIHOTO BEIIECTBA; C MCIOIb30BaHUEM
MOHATUSL «JOJIsI», KOrJAa HMCXOJHOE BEHIECTBO JIAHO B BHUJE pPACTBOPA C 3aJaHHOW MacCOBOW JOJIECH
PacTBOPEHHOTO BEIIECTBA WU COJEPKUT ONPEACICHHYIO OO MPUMECEH.

MeTanpeameTHblie pe3yabTaTbl 00y4eHUst

VYyamuiicst JOJKEH ymems:

® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM uucie ¢ npuMmeHenneM cpencts UKT;

® CaMOCTOSITETILHO O(OPMIIATH OTUET, BKIIOYAIOIIUI OMHMCAHUE SKCIEPHUMEHTA, €ro pe3yJsibTaToB,
BBIBOJIOB;

® IICTIONIb30BaTh TaKOW BHUJA MBICICHHOTO (HMIEaNbHOTO) MOAETUPOBAHUS, KaK 3HAaKOBOE
MOJIETTUpOBaHue (Ha MpUMepe YpaBHEHUI XUMHUYECKUX PEeaKIuii);

® pa3inyaTh 00bEM U COJEpKaHUE MTOHATUH;

® pa3InyaTh PoJIOBOE U BUIOBOE MOHATHUS;

® OCYILIECTBIIATH POJOBUIOBOE ONPEAETICHUE TOHATHH.

Jdemoncrpanun. Ilpumepsl Qusnyeckux sBIEHUN; a) MaBieHHe mnapapuHa; 0) nuddysus
JQYIIACTBIX BEUIECTB C TOPSIIEH JaMIOYKU HakanuBaHus. [[puMepbl XMMUYECKUX SBICHUM: a) TOpEHUE
MarHus; 0) B3aUMOJICHCTBHE COJISTHOM KHUCIOTBI C MPaMOPOM WJIM MEJIOM; B) TMOJYYCHHE THAPOKCHIIA
menu (Il); r) pacTBOpeHne MOTYyYEeHHOTO THAPOKCHIA B KUCIIOTaX; 1) B3aumoaencTBue okcuaa menu (I1)
C CEpHOW KHCIOTOM TpHU HATPEBAaHWH, €) Pa3JIOKEHHUE TEepPMaHraHaTa Kaius; >X) B3aUMOJICHCTBHUE
pa30aBICHHBIX KUCIOT C METAJIIIAMH.

IIpeaMeTHbIE Pe3VJbTATHI 00YUEHHUS .

VYyamuiicst JOJKEH ymems:

e o0pamaThCs ¢ J1abopaTOPHBIM 000PYAOBaHUEM M HArPEBATEIbHBIMU MPUOOpPaAMH B COOTBETCTBUU
C MpaBUJIAMH TEXHUKHU 0€30MaCHOCTH;

® BEITIOJIHATh TMPOCTEHIIINE TPUEMBI pabOThl C J1a0OPAaTOPHBIM OOOPYIOBAHHUEM: JIaOOPATOPHBIM
LITaTUBOM; CIIUPTOBKOM;

¢ HaOJII01aTh 33 CBOWCTBAMU BEIIECTB U SBICHUSMU, IPOUCXOAAIIUMU C BELIECTBAMU;



® OMUCHIBATh XUMUYECKUN SKCHEPUMEHT C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOrO0 HIIM POIHOTO)
SI3bIKA U A3bIKa XUMUMU;

¢ J1CJIaThb BBIBOJBI 11O PE3yJIbTaTaM IIPOBCACHHOI'O OKCIICPUMCHTA,

® TOTOBUTH PACTBOPHI C ONPEACIICHHON MaCCOBOM JI0JIEH PACTBOPEHHOI'O BEILIECTBA;

® IPUTOTOBUTH PACTBOP U PACCUMTATHh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O B HEM BEIIECTBA.

MeTanpeaMeTHble pe3yJabTaThbl 00yUeHUus

VYyamuiics JOJIKEH ymems:
CaMOCTOSATENIbHO UCIOJIb30BaTh OMIOCPEOBAaHHOE HAOIIOICHHE.

Tema 6. Teopusi 31eKTPOJIUTHYECKON JMCCONUANUN U CBOMCTBA KJIACCOB HEOPraHM4YeCKHX
coeIMHEeHU I

[TonsiTie 00 SIEKTPOIUTUYECKON AMCCOIMAIMU. DJIEKTPOJUTHI U HEIIEKTPOIUTHL. MexaHu3M
JUCCOIMAIIMU DJIEKTPOJIUTOB C PA3IUYHBIM TUIIOM XUMHUYECKOUW CBsi3U. CTENeHb 3JIEKTPOIIUTUYECKON
nucconuanui. CHIIbHbIE U c1a0ble SJEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH AJIEKTPOJIUTUUECKON auccoruanuu. oHHbIE ypaBHEHUS pEaKIIMid.
VYcnoBus TpOTEKaHUS pPeakIuu OOMeHa MEXKAY OJJIEKTPOJIIMTaMU [0 KOHIIAa B CBET€ HOHHBIX
IIPEACTABICHUM.

Knaccudukaiys noHOB U UX CBOICTBA.

Kucnorel, ux winaccudukanus. Jluccomumanus KUCIOT M HMX CBOWCTBA B CBETE€ TEOPHH
ANEKTPOJUTUYECKOM AuccouManvu. MONEKyJspHblE UM HMOHHBIE YPaBHEHUS PEAKLIMl  KHUCIOT.
B3aumogeiictBue KHCIOT € MeETaulaMH. ODJIEKTPOXUMUYECKUM Pl HANPSOKEHWM  METasUIoB.
B3auMopeiicTBre KHCIOT C OKCHMAAMH METAJIOB. B3auMoelcTBUE KUCIOT ¢ OCHOBAaHUSIMH - PEaKLIHs
HeWTpanu3anuu. B3auMopeiicTBue KUCIOT ¢ consiMu. Vcmosib3oBaHWE TaONMIBI PACTBOPUMOCTU IS
XapaKTEPUCTUKUA XUMUYECKHUX CBOMCTB KUCIIOT.

OcHoBaHusl, ux Kiaccuukanus. Jlucconuanusi OCHOBaHMM M HMX CBOHCTBA B CBETE TEOPUU
3JEKTPOJUTUYECKON quccolManuu. B3aumonelicTBue OCHOBAHMM C KUCIOTAMH, KUCIOTHBIMU OKCHUJAMU
u comsimMu. Vcnonb3oBaHue TaOMUIBI PACTBOPUMOCTH I XaPAKTEPUCTHKUA XUMHUYECKUX CBOMCTB
OCHOBAaHM. Paznoxenue HEPaCTBOPHUMBIX OCHOBaHMI npu HarpeBaHUMU.
Comm, ux inaccupukanus U AUCCOLUALMS PA3TUYHBIX THUIOB cosieil. CBOMCTBa COJIie B CBETE TEOPUU
3JEKTPOJUTUYECKON aucconuanuu. B3auMozeiicTBue coneil ¢ MeTayulaMH, YCIOBHUSI MPOTEKAaHUS 3THX
peakuuii. B3aumoseincTBue cosieil ¢ KHCIOTaMH, OCHOBAHHSMHU U COJisiMU. Mcronb3oBaHuE TaOJIMIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O060061eHne cBeieHNn 00 OKCHaax, X KIacCU(pUKAUU 1 XUMUYECKHX CBOMCTBAX.

['eHeTnyeckue psapl METAIOB W HEMETAJIOB. ['eHeTHueckass CBsI3b MEXIy KIaccaMH
HEOPraHWYECKUX BEIECTB

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENb W BOCCTAHOBHUTENb, OKHUCIECHUE U
BOCCTaHOBJICHHE.

Peakimn wnoOHHOrO O0OMEHa U OKHUCIHUTEIHHO-BOCCTAHOBUTENBbHBIE peakinuu. CocTaBiIeHHE
ypaBHEHUN OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OayiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METANIOB M HEMETAJUIOB, KUCIIOT M COJIEH B CBETE MPECTaBICHUN 00
OKHCIIUTEIHbHO-BOCCTAHOBUTENIBHBIX MPOLIECCAX.

IIpeaMeTHbIE PE3VJIbTATHI 00YUEHHUS

VYyamuiicst JOJKEH ymems:

® CIIOJIB30BaTh  MPU  XAPAKTEPUCTUKE MPEBpAlICHUN  BEIIECTB  MOHATHUS:  «PACTBOP»,
«QIEKTPOJIUTHYECKAS JUCCOLUALUDY, «JIEKTPOIUTHD), «HEINEKTPOJIUTHI», «CTEMEHb JAUCCOLIMALIIN,
«CHJIbHBIE JJIEKTPOJIUTHD), «CJIA0BbI€ DIICKTPOJUTHI», «KATHOHBI», «AHHOHBI», «KHUCIOTHI», «OCHOBAHUI,
«COJINY, «MOHHBIE PEAKINIY, «HECOJICOO0pa3YIONINe OKCHIIBI», «COJIC00pasyIOIHe OKCHUIIBI», «OCHOBHBIE
OKCHJIBI», «KUCJIOTHBIC OKCHIIBI», «CPEIHUE COJIHY», «KUCIBIE COJN», «OCHOBHBIC COJN», «TCHETHYCCKUN



PAI», «OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUNY, OKUCIUTEIbY, «BOCCTAHOBUTEIIbY, «OKUCICHUEY,
«BOCCTAHOBJICHHE;

® OIKCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUYECKHI MPOIIECC;

® WJUTFOCTPUPOBATH IIPUMEPAMH OCHOBHBIE MOJIOKEHHS TCOPUHU DJICKTPOIUTHICCKON THCCOIUAIINN;
TEHETHYECKYIO B3aUMOCBSI3b MEX/TY BEIIECTBAMHU (ITPOCTOE BEIIECTBO — OKCHJI — THIAPOKCHI — COJIb);

® XapaKTepH30BaTh OOIIME XUMHUYECKHE CBOHCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIOT,
OCHOBAHMH U COJIEH C MO3ULUN TEOPHUH IEKTPOIUTUYECKON NUCCOLMALMU; CYIIHOCTb 3JIEKTPOIUTHYC-
CKOM JUCCOLMAIIMU BEIIECTB C KOBAJIEHTHOW TMOJISIPHOM M HOHHOM XMMHYECKOH CBSI3bIO; CYIIHOCTH
OKHCIIUTEIHbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA;

® IPUBOANTH TPUMEPHI PEAKIHUMA, MOATBEPKIAIOMINX XHWMHUUYECKHE CBOWCTBA KHCJIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHUM W COJICH; CYIIECTBOBAHHE B3aUMOCBS3U MEX]IY OCHOBHBIMHU
KJIaCCaMH HEOPTaHMYECKUX BEIIECTB;

e KJ1acCU(DUITMPOBATh XMUMHYECKHE PEAKIUH 10 «HU3MEHEHHUIO CTEIEHEW OKHCIICHHS JJIEMEHTOB,
00pa3ymoIINUX pearupyrolre BeIeCcTBa;

® COCTABJISITh YPABHEHHUS AJICKTPOJUTHUYECKONM JHUCCOIMALMA KHUCIOT, OCHOBAaHUW M COJICH;
MOJICKYJISIPHBIE, TIOJIHBIE M COKpAICHHbIE MOHHBIC YPAaBHEHUSI PEAKIMA C Y4aCTHEM OHJICKTPOJUTOB;
YpaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil, HCIONb3YysS METOJ 3JIEKTPOHHOro OanaHca,
yYpaBHEHUS  PEAKIMWA, COOTBETCTBYIOIIMX  IOCIEAOBATEIBHOCTH  (WIEMOYKE»)  IPEeBpaIlCHHI
HEOPraHUYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB;

® OTIPEIEIATh OKUCIUTENh M BOCCTAHOBHUTEIb, OKHUCIECHHWE W BOCCTAHOBJIEHHWE B OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX;

® YCTAaHABJIMBATh MPUYMHHO-CIICJCTBEHHBIEC CBS3U: KJIacC BEHIECTBA — XHMHYECKHE CBOWCTBA
BCIIECTBA,

¢ HaOJII0JaTh U OMUCHIBATh PEAKIIMH MEXKIY SJICKTPOIUTAMH C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIU POJTHOTO) SI3bIKA U S3bIKA XUMHH,

® IPOBOJIUTH  OMBITHI, TMOATBEPXKIAIONINE XHUMHYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKHUX BEIIECTB.

MeTal’lpe}lMeTHble pe3yJabTaThbl oﬁyqe}ma

VYyamuiicst JOJKEH ymems:

e Jie1aTh IOMETKH, BBIINTMCKU, IMTUPOBAHUE TEKCTA;

® COCTaBJITh JOKJIAL;

® COCTaBJISTh HA OCHOBE TeKcTa rpaduku, B TOM yKcie ¢ npumeHeHuem cpeacts UKT;

® BJIaJICTh TAKUM BUJIOM H3JI0KEHUS TEKCTA, KAK PACCYKICHUE;

® ICTIOJIP30BaTh TaKOW BHUJ MBICIEHHOTO (MICAJIbHOTO) MOJACIUPOBAHUS, KaK 3HAKOBOE
MOJICIUpOBaHrE (Ha TpUMEpe YpaBHEHWUW peaKIMil IUCCOLMAIMN, HOHHBIX YpPaBHEHHH peakIuid,
MOJypeaklMii OKHCIIEHUSI-BOCCTAHOBIICHU );

® pa3IM4aTh KOMIIOHEHTHI JOKA3aTeIbCTBA (TE3HC, apTYMEHTHI M (JOpMY JI0Ka3aTeNIbCTBA),

® OCYIIECTBISATh NPSIMOE UHIYKTUBHOE JOKa3aTEIbCTBO.

JdemoHcTpanuu. VcnplTaHne BEIIECTB M MX PACTBOPOB HA AJIEKTPONPOBOJHOCTH. 3aBUCHMOCTb
3JIEKTPONPOBOHOCTH YKCYCHOM KHUCJIOTBI OT KOHLIEHTpAIMU. B3auMoielicTBUE IUHKA C CEPOM, COJISTHOM
kucanoTol, xinopunom meau (II). 'openne maruus.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

VYyamuiicst JOJKEH ymems:

e oOparmathcs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM M HArpeBaTEIbHBIMU MPUOOPAMU B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH O€30I1aCHOCTH;

® BBINIOJHATH MPOCTEHIINE MPUEMbI 00paIeHUs ¢ JAOOpaTOPHBIM 000pyIOBaHHEM: JIAOOPATOPHBIM
LITaTUBOM, CIIUPTOBKOI;



¢ HaOII01aTh 32 CBOWCTBAMU BEIIECTB U SBICHUSMU, POUCXOISAIIUMU C BEIIECTBAMU;
® OTMCHIBAaTh XUMHUYECKUN SKCIEPUMEHT C IMOMOINBI €CTECTBEHHOTO (PYCCKOTO WM POIHOTO)

SI3bIKa U A3bIKA XUMUU,

® JICJIaTh BBIBOJBI ITO PE3yJibTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA.

MeTanpeaMeTHble pe3yJibTAaThbl 00yUeHUus

VYyamuiics 1OJIKEH ymems:

® OIpE/IETIsATh, HWCXOAS W3 Yy4eOHOW 3amauM, HEOOXOAMMOCTh HEMOCPEJACTBEHHOTO WU
OTIOCPEIOBAaHHOT'O HAOIIIOICHUS;

® CaMOCTOATENILHO (hOPMHUPOBATH MPOTPAMMY IKCITEPUMEHTA.

OcHOBHbBIE BHU/AbI J€ATCJILHOCTH YYAIIUXCH

Ne HaszBanmue Buabl 1eTeJIbHOCTH y4aluMXxcs
pa3aena
1. | Tpoctsie YcranaBiuBaTh CBSI3b MEXKJY [OJIOKEHHEM 3JIEMEHTA B
) BeIECTBa MePHUOINICCKON CUCTEME U CTPOCHHEM €ro aroma (COCTaB M 3apsij

s7ipa, OOIEe 4YMCIO DJIEKTPOHOB U pacHpeAciieHHe UX II0
PIIEKTPOHHBIM CJIOSIM) .

XapaKTepu30BaTb XUMHYECKHE  DJIEMEHTBI NEPBBIX  TPEX
IIEPUOIOB, KAJINsl, KAJIbLIH 1O UX MNOJIOKEHUIO

B nepuoauyeckou cucreme [l . 1. Menneneesa .

CnenoBate mpaBwiaM Oe3omacHONW paboThl B JabopaTopuu HOpu
MCII0JIb30BAaHUM XUMHYECKOU IOCYZbl U 00OPYIOBAHUS .
BricTpanBate pa3BEPHYTBIE IIMCBMEHHBIE M YCTHBIE OTBETBI C
onopo¥ Ha MHPOPMAIUIO U3 yUeOHHKA U CIIPAaBOYHBIX MaTE€pHUaIOB,
IPaMOTHO HCIIOJIb30BaTh H3YYECHHBIU IOHSITUWHBINA amnmnapar Kypca
XUMMH .

2. | Coennuenus
XUMHAYECKHAX
DJIEMEHTOB.

KnaccudumnupoBats u3ydaemble BellecTBa II0 COCTaBy U
CBOMCTBaM.

CocraBiate (GOpPMYJIBI  OKCHAOB, KHUCJIOT, OCHOBAaHHW, cojell u
Ha3bIBATbUX IO MEXJIYHApOJHOW HOMEHKJIATYpE .

I[Iporno3upoBaTh CBOWCTBa BEHMIECTB Ha OCHOBE OOIIHUX
XUMHUYECKHUX CBOMCTB W3YyUYEHHBIX KJACCOB/TPYMIT BEIIECTB, K
KOTOpI)IM OHHU OTHOCATCHI.

CocTaBIIATH MOJIEKYJISIDHbIE YpPaBHEHUS peaknuii,
MJLUTFOCTPUPYIONINX XUMHUYECKUE CBOMCTBA M CIOCOOBI MOJTYYECHUS
BEIIIECTB M3YUYCHHBIX KJIACCOB/TPYIIN, a TAKXE MOATBEPKIAOIINX
FCHCTI/I‘-ICCKYI—O B3aMMOCBIA3b MC}K)Iy HHUMMUN.

HpOI/ISBOJII/ITB BBIYUCIICHUA I10 ypaBHeHI/IHM XUMHUYCCKHUX peaKm/Iﬁ.
IlmanupoBaTh M OCYLIECTBIATH HA NOPAKTUKE XUMHYECKHE
3KCHepI/IMeHTLI, HpOBO,ZII/ITI) Ha6J'IIO,ZIeHI/I$[, acJiaTtb BBIBOABI IIO
€3yJbTaTaM dKCIIEpUMEHTA

3. | U3menenus,
MIPOUCXOSIINE
C BEIIECTBAMMU.

[IpuMeHATH, ecTEeCTBEHHO-HAay4YHbI€ METOAbl MO3HAaHUS (B TOM
uuciae HaOJI0JIeHHE, MOJEIUPOBAHHUE, DKCIEPUMEHT) U OCHOBHBIE
onepanuu MBICIIUTEILHOMN JIEeSITEIbHOCTH (cpaBHeHwUeE,
KJIacCU(UKALNS) JI U3YUYEHHUsI BEIIECTB U XUMHUYECKUX PEaKIINuM
PackpbiBaTh cMBICIT N3yUdaeMbIX HOHSITHI U 3aKOHOB U IIPUMEHSITH
PTUMOHATHS IIPU OITMCAHUHU CBOMCTB BELIECTB U UX MPEBPAILLECHUN.
Paznuuate ¢uznyeckne U XUMHUYECKHE SIBJICHUSI, OOBSICHSATH HX

CYHIHOCTh C TOUYKH 3PEHHUsI aTOMHO-MOJICKYJISIPHOTO YUE€HHUSL.




OmnpenensTh NOpPU3HAKKM XUMUYECKUX pEaklUuil, YCIOBUS  HUX

MPOTEKAHUS
4. | PactBopenue. PackppiBaTh CMBICI H3y4YaeMbIX IIOHSITHH W IIPUMEHATH 3TU
PacTBOpEL MOHSITUS TMIPU OTIMCAHWUHN CBOMICTB BEIIECTB U UX IIPEBPAILICHUM.
CeoiicTBa XapakTtepu3oBaTh (GPU3HUUECKHUEC U XUMHUYCCKHE CBOWCTBA BOJIBI,
pacTBOpOB eé POJIBKAK paCTBOPUTCIIA B IIPUPOJHBIX IMMPpOUCCCax.
3JIEKTPOJIUTOB. CocTaBisiTh YpaBHEHHUS] XUMUYECKUX PEAKIUI C yUaCTHEM BOJIbI.

OOBSCHATh CYHIHOCTh DSKOJIOTMYECKUX IPOOIEeM, CBSI3aHHBIX C
BarpsA3HEHUEM MPUPOJHBIX BOJI, CIIOCOOBI OYHUCTKHA BOJBI OT
IpUMECEN, MEPHI IO OXPAHE BOJ OT 3arpsi3HEHUS.

IlnanupoBaTh M OCYIIECTBJATH HAa MPAKTUKE XUMHUYECKHE
PKCIIEPUMEHTBI, NPOBOJWUTH HAOJIOJIEHUS, JeJlaTh BBIBOJBI IIO
pe3yJbTaTaM 3KCIEPUMEHTA .

CnenoBare mnpaBmiiam Oe3omacHOW padoThl B Ja0OpaTOpUH TPHU
MCIT0JIb30BAHUM XUMHYECKOU MOCYAbl U 000PYyIOBaHUS.

[IpoBoaUTh BBIYMCIEHUS C MNPUMEHEHHEM MOHSITUS  «MaccoBas
110J11 BEILLIECTBAB PaCTBOPE.

HMcnonp30BaTh NpU BBINOJHEHUH yUE€OHBIX 3aJlaHUM U B IIpoliecce
MCCIIE0BATEIbCKOM JESITEJIbHOCTH HAY4YHO-TIONYJISIPHYIO
nuTepaTypy XUMHUYECKOIO COJEpKaHUsl, COpaBOYHbIE MaTepUaJIbl,
pecypcbl MHTepHera .

BricTpauBaTth pa3BEpHYTbhI€ ITMCbMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha MHPOPMAIUIO U3 YUeOHHKA U CIIPAaBOYHBIX MaTEepHUAIIOB,
rPaAaMOTHO HMCHOOJb30BaTh M3yYCHHBIM NOHATHWHBIA anmnapar Kypca
XUMHUU

Temamuueckoe nianuposanue no xumuu, 8 Kiacc,
(0.5 uac ¢ neoenio, écezo 13uacoe)
YMK O.C. I'abpuensana.

Ne | HammeHoBaHuUe TeMBbI Bcero N3 nnx
n/n 4acoB
[IpakTHyeckne padoThl
2. | Tema 2. 3
ATOMBI XMMHUYECKUX
3JIEMEHTOB
3. | Tema 3. 2
[IpocTele BemecTBa
4. | Tema 4. 7 Ne2. TlpuroroBnenue pacTBopa
CoennHEeHNsT XUMUYECKHIX caxapa ¢ 3aJJaHHO MaccoBOH o€l
2JIEMEHTOB pacTBOPEHHOTO BEIIECTBA.
Hroro: 13 1

Onucanue yueOHO-METOAMYECKOr0 M MAaTEPHAJBHO-TEXHMYECKOro odecnedeHusi 00pa3oBaTe/bHOMH
AeATEeJbHOCTH

Y4eOHO — MeTOAMYECKOE O0ecIiedeHue
1. ABtopckas nporpamma O.C.I"abpuensna, coorBeTcTBYIOMas Penepansuomy ['ocymapcTBeHHOMY
00pa3oBaTeNTbHOMY CTaHIAPTy OCHOBHOTO O0IIEro 00pa3oBaHus U JONYIIEHHAs: MUHUCTEPCTBOM
obOpazoBanus u Hayku Poccuiickoit @enepannn (O.C.I'abpuensn [IporpamMmma kypca xumuun yist 8-9
KJ1accoB 001eo0pazoBaTenbHbIX yupexaenuit / O.C.I'abpuensn. — M.: lpoda, 2012r.).




2. I'abpuensu, O.C. Xumus. 8 kiacc: yued. 1 odmeodpasoBarenbHbix yupexaeaunii /O.C.
I"abpuensn.-2-e uzn. crepeorur.- M.: JIpoda, 2013.-286 c.

3. I'abpuensn, O. C. HacronpHas kHura yuutens. Xumusa8 k j1.: Meroauueckoe nocodue / O. C.
INabpuensu, U. I'. Octpoymos.- M.: [Ipoda, 2010

4. T'abpuensn, O. C. Xumusa8 kiacc.: KOHTPOJIbHBIE U MPOBEPOUHbIe paboThl K yueOHUKY O. C.
lNabpuensna «Xumus. 8 / O. C. I'abpuensn, [1. H. bepeskun, A. A. YmakoBa u np. — M.: JIpoda, 2009r.

5. 'abpuensn, O. C. M3yvyaem xumuto B 8 ki1.: qunaktudeckue marepuansl / O. C. ['abpuensa, U. I
OctpoymoB.- M.: bimk mmoc, 2009r.

6. 'abpuensn, O. C. Pabouas Terpanp. 9 k 1. K yaeonuky O. C. I'abpuensua «Xumus. 9»/ O. C.
INabpuensu, A. B. Slmykosa. - M.: JIpoda, 2012r.

7. 'abpuensu, O. C. XuMmus B TecTax, 3aaadax, ynpaxaeausx. 8— 9 k. / O. C. I'abpuensn, H. I1.
BockobGoitnukoBa.-M.: [Ipoda, 2009r.

MarepuanbHO-TeXHHYeCKoe o0ecrieyeHue

Jns o0ydyeHHs ydalluxcs OCHOBHOW HIKOJBI B COOTBETCTBUM ¢ TpeboBaHusMH DenepanbHOro
roCy/1IapCTBEHHOI'0 00pa30BaTENbHOIO CTaHAApTa HEOOXOoIuMa peanu3alus AesTeIIbHOCTHOIO MOAXOAa.
JleaTenbHOCTHBIM MoAX0J] TpeOyeT MOCTOSHHOW Omopsl Ipolecca OOyuyeHUs XMMUU Ha JEMOHCTpa-
LMOHHBIN 3KCIEPUMEHT, NMPAKTUYECKUE 3aHATHS U JaO0OpaTOPHBIE OIBITHI, BBHIIOJIHAEMbIE YYALUMUCS.
Kabuner XxuMuu ocHaIEH KOMIUIEKTOM JIEMOHCTPAL[MIOHHOI'O U JJAOOPATOPHOr0 000PYAOBaHUS 10 XUMUHU
JUIL OCHOBHOM ILKOJIBL.

Hamypanvuvie 06vexkmot

HatypanbHble 0OOBEKTHI, UCHOJb3yeMble B OOYYEHHH XUMHUH, BKIIOYAIOT B €e0sl KOJUIEKLHMU
MHUHEpAJIOB U TOPHBIX MOPOJI, METAIUIOB M CIUIABOB, MUHEPAIbHBIX YI0OpEHMH, MjacTMacc, Kay4yyKos,
BOJIOKOH U T. 1.

O3HakoMJIEHHE yJaluxcs ¢ 00pa3lamMM UCXOJHBIX BELIECTB, MOJIYIPOAYKTOB U TOTOBBIX M3/EIUN
MTO3BOJISIET MOJIYYUTh HArjsAHOE MPEJCTaBlIeHHe 00 3TUX MaTepualiax, UX BHEIIHEM BHJE, a TAaKXKe O
HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.

Xumuueckue peaKkmuevl u Mamepuabl

OOparieHre €O MHOTMMH BEIECTBAMHM TpeOyeT CTpPOroro coONIOfeHUs TpaBWIl TEXHUKU
0€30MacHOCTH, OCOOEHHO IpPH BBIIIOJHEHUH OIBITOB CaMUMHU ydamumucs. Bce HeoOxonumble Mephl
[IPEAOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIMX JOKYMEHTaX U HHCTPYKLUAX.

Xumuueckasn nabopamopnasn nocyoa, annapamol u npuOOps

XuMHUecKas MoCyJa MOAPA3ACIACTCS Ha ABE IPYIIBI: U BBINOJIHEHHS OIBITOB yYalllUMUCA U
JEMOHCTPALIMOHHBIX OIBITOB.

[TpuGopsl, anmapaTbl U YyCTaHOBKH, UCIIOJIb3yeMble Ha YpOKaX XMMUH, MOJPA3JENA0T Ha OCHOBE
MPOTEKAIOIINX B HUX PU3NYECKUX U XUMUUYECKUX.

Mooenu

OObeKTaMH MOJENUPOBAHMS B XUMHUU SBISIOTCA aTOMBl, MOJEKYJbI, KPHUCTAJUIbI, 3aBOJCKHE
anmnaparsl, a TAaK)Ke IIPOUCXOASAIINE IPOLECCHI.

B mpenogaBaHuM XUMHHM HCIIOJIB3YIOTCS MOJIENM KPUCTANIMYECKUX PEIIETOK anmasza, rpadura,
cepsl, pochopa, okcuaa yriepoaa(ly), moBapeHHON coiH, JbJa, HOMa, JKene3a, MeIu, MarHus, HaOopsl
MOJEJIEW aTOMOB JJIsSl COCTABIICHUS IIAPOCTEPKHEBBIX MOJIEIEH MOJIEKY.

Yueonvie nocoous na newammnoii ocnoge

B npomecce oOydeHus XUMHUM ~ HMCHOJB3YIOTCS  ClEAyIOIIME  TaOMUIBl  MOCTOSHHOIO
skcnonupoBanus: «llepuoanueckas cucrema xumuueckux snemeHtoB [I.M. MenpaeneeBa», «Tabmuna
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUU W COJIEN», «INEKTPOXHUMHUYECKUH PsJi HANPSHKEHUM METAIJIOBY,
«KpyroBopot BelecTs B Ipupoie» U Ap.

Jis  opraHu3anMi  CaMOCTOSITENBHOM  paboThl  OOYyYalOIIMXCS HAa YpOKaX  HCIOJIB3YIOT
pa3HooOpa3Hble AUIAKTUUYECKUE MaTepHalibl: TETPaJu Ha IeYaTHOH OCHOBE WJIM OTHeNIbHBIe pabouune
JUCTBI — HWHCTPYKLUH, KapTOYKU C 3aJaHUAMH Pa3HOM CTENEHU TPYAHOCTH Ul M3Yy4EHUS HOBOTO
Marepuana, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUM y4aIluXcsl.



Jnst obecriedeHns: 6€30MacHOTo Tpyda B KAOMHETEe XUMUU UMEETCS:

e IIPOTUBOMNOXXAPHBIH HHBEHTAPh

e ANITEYKy C HAOOPOM MEIUKAMEHTOB M MEPEBSI30YHBIX CPEJICTB;

e HHCTPYKIUIO 110 NPaBUiIaM 0€30MacHOCTH TPyAa JUIsl 00yHaroIMXCst

e )KypHaJI peTUCTPalMy UHCTPYKTAXKa 10 IpaBUiIaM O€3011aCHOCTH TPYAA.

Menuapecypchl:
1. Enuneie 06pa3oBaTenbHbIE pECYPCHI ¢ caiita WWW. school-coolection.edu.ru
2. (emMHOM KOJUICKIIUK 00pa30BaTElIbHBIX PECYPCOB)
Pexomenayemas aureparypa
1. Jluteparypa, HCHOJIb3yeMasi yUuTeJIeM:

- OCHOGHAs TumMepamypa

1. Tabpuensn O.C. Ilporpamma kypca xumuu ani 8-11 kmaccoB 001e00pa3oBaTeIbHBIX
yupexxaenuid. — M.: Jlpoda;

2. I'abpuensu O.C. Xumus: 8 kiacc : yueOHUK g 0oOIIe00pa3oBaTeIbHBIX YUpeKIeHUNH. — M.:
Hpoda.

- 0OnoIHUMeNbHAs Tumepamypa

1. I'abpuensu O.C. M3yyaem xumuto B 8 ki1.: augaktuueckue matepuainsl / O.C. I'abpuensn, T.B.
CwmupnoBa. — M.: biuk mtoc

2. Xumusi: 8 Kiacc: KOHTPOJIbHBIE U TpoBepouHble paboThl K yueOHuKy O.C. ['abpuensna «Xumus.
8 kimace» / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ap. — M. : [Ipoda;

3. I'abpuensu O.C., Buckoboitnukosa H.II., fmrykoa A.B. HactonbHas kHura yanrtens. Xumus. 8
KJ1.: MeTtoauueckoe nocodue. — M.: Jlpoca;

4. I'abpuensu O.C., Pynos H.H., TonkyHno B.1. Xumuueckuil skcriepuMeHT B IIKoJie. § Kiacc. —
M.: [Ipoda

5. Anxumuk (http://www.alhimik.ru/) - onuH W3 Ty4mmMx CalTOB PYCCKOS3BIYHOTO XMMHYECKOTO
VHTepHeTa OpUEHTUPOBAHHBIN HA YUUTENs U YISHUKA, IIPerojaBaTeisl U CTyIeHTa.

2. Jlureparypa, pekoMeHnayeMasi 1Jisl y4aluXcs.

- OCHO8Has Tumepamypa

INabpuensn O.C. Xumus: 8 kiacc : yuyeOHUK Uil 00I1e00pa30BaTENbHBIX YUpEeKIeHUH. — M.:
Hpoda.

- QONONHUMENbHASL TUMePamypa

1. XKypnan «Xumus B LIKOJIEY;

2. Kontpen - Xumus ans Beex (http://kontren.narod.ru). - uHpopmManmoHHo-00pa30BaTeNbHbINA CaT
IUTSL TeX, KTO U3y4aeT XUMUIO, KTO €€ MPEToIaeT, IJIsl BCEX KTO HHTEPECYeTCs XUMHUEH.

3. Amxumuk (http://www.alhimik.ru/) - onuH U3 JIydmmx CalTOB PYCCKOS3BIYHOTO XMMHUYECKOTO
WHuTepHeTa OpHEHTHPOBAHHBIN HA YIUTENS U YICHUKA, TIPENOaBaTeNsI U CTYICHTA.

4. DHIUKIONEINYECKUNA CIIOBaph IOHOT'O XUMHUKa

3. Mennapecypcsbl.

—CD «Heoprannueckas XUMHs», U31aTEIbCTBO «Y YUTEIb)»

—CD «llIxona Kupumia u Medoausy», U3aaTebcTBO «YUHTEIb)

—Xumus. [Ipocsemenne «Heoprannueckas xumush»,. 8 kinace. (Ha 2-X JUCKaX)
—Xwumus (8-11 kimacc). Bupryanbnas maboparopus (yaeOHOE FIEKTPOHHOE U3/IaHHE)



CucreMa oleHUBAHUSA

B ocHOBY kpuTepueB OLEHKH Y4€OHOH IEATETbHOCTH YYaIIUXCS MOJOXKEHBI OOBEKTUBHOCTh U
enunbii noaxoa. [Ipu 5-0amibHOM OlleHKe /Ui BCeX YCTaHOBJIEHBI OOILIEANIAKTUYECKUE KPUTEPUH.

OmeHka «5» CTaBUTCS B Cllydae:

1. 3HaHUA, TOHMMAaHUS, TIYOMHBI YCBOEHHS OOydYarolMMcS BCero o0bemMa MPOrpaMMHOIO
Marepuara.

2. OTcyTcTBUS OLIMOOK U HEJOYETOB MPU BOCIPOU3BEACHUM M3YYEHHOTO MaTepHualia, Mpu YCTHBIX
OTBETaX, YCTPAHCHHS OTIENbHBIX HETOYHOCTEH C IMOMOIIBIO JIOTIOJIHUTEIBHBIX BONPOCOB YYHUTEIS,
COOMIOICHUS KYIbTYPbl TUCbMEHHON U YCTHOU peuu, MpaBui 0hopMIIeHUS MUCbMEHHBIX PadoT.

Ouenka «4»:

1. 3HaHKe Bcero M3y4eHHOI'0 MPOrpaMMHOr0 MaTepHara.

2. YMeHHe BBIICTATH TJIABHBIC IMOJIOKEHHS B M3YYEHHOM MaTepuaie, Ha OCHOBaHHMU (PAKTOB U
npuMepoB 00001aTh, JeJaTb BBIBOJbL, YCTAHABIWBATH BHYTPUIIPEIMETHBIC CBSI3U, HPUMEHATH
MOJTyYCHHbIC 3HAHUS HAa IPAKTHKE.

3. HesnauutenbHble (HerpyObie) OMMOKM W HEAOYETHhl IMPU BOCHPOU3BEICHUU H3YYEHHOTO
MaTepuaia, COONIIOJICHHE OCHOBHBIX MPAaBHJ KYyJIbTYyphl TNHCBMEHHOH W YCTHOW pedd, MpaBHI
o opMIIEHHS MUCbMEHHBIX PaboOT.

Orenka «3»

(YpOBEHb IpeICTaBICHHI, COUCTAIONINXCS C DJIEMEHTAMH HayUHBIX MMOHSATHI):

1. 3HaHMe W YCBOGHHME MaTepHalla Ha YPOBHE MHHHMAIBHBIX TPEOOBAaHUN IPOTPaMMBI,
3aTpyJHEHHE TPHU CAMOCTOSITETLHOM BOCIPOHM3BEACHUM, HEOOXOAUMOCTh HE3HAYUTEIHbHOW MOMOIIU
Mpero1aBaTeds.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEACHMUSI, 3aTPYIHEHUS [IPU OTBETaX Ha BUJOU3MEHEHHBIE
BOTIPOCHI.

3. Hanuuue rpy0oil ommbku, HECKOJIBKUX HETPYyObIX OMIMOOK MPH BOCIPOU3BEACHUU U3YYEHHOTO
MaTepHalia, He3HAYUTEIIbHOE HECOOIIOICHNE OCHOBHBIX MPABWII KYJIbTYPHI MMCbMEHHON W YCTHOW pevH,
npaBm1 0(OPMIICHHSI MTUCEMEHHBIX Pa0oT.

Onenka «2»:

1. 3nanue W ycBoeHHWE MaTepuaia Ha ypOBHE HIKE MHUHHUMAJIbHBIX TpeOOBAaHUI MPOTPaMMBbl,
OTJENbHBIC TIPE/ICTABICHUS 00 N3YYeHHOM MaTepHare.

2. OtrcyrcTBHE yMEHUU paboTaTh Ha YpOBHE BOCIPOM3BEICHHS, 3aTPyJHEHHUS NMPU OTBETaX Ha
CTaHJapTHBIE BOIIPOCHI.

3. Hanuume HECKONBKHUX TPYOBIX OHIMOOK, OOJBIIOTO 4YKcCiIa HErpyObIX MPH BOCIPOU3BENCHUU
M3YYEHHOTO MarepHaja, 3HaYMTEIbHOE HECOONOJIEHNE OCHOBHBIX IPABHI KYJIbTYPHl NMMHCbMEHHOW |
YCTHOH peud, mpaBusl 0pOPMIICHHS MUCbMEHHBIX PadoT.

2.Kpurtepuu 1 HOpMbI YCTHOTO OTBETA 110 OMOJIOTUU

OrneHka «5» CTaBUTCS, €CITU YUEHUK:

1. [Toka3siBaeT riry0OKOE W TIOTHOE 3HAHWE W MOHUMaHKUE BCEro 00beMa IMPOrpaMMHOT0 MaTepHara,
MOJIHOE TIOHMMAaHWE CYIIHOCTH DPAacCMaTPUBAEMbIX TOHSATUM, SBIEHUH W 3aKOHOMEPHOCTEH, TEOpHid,
B3aUMOCBS3EH.

2. YMeeT COCTaBUTh IMOJHBIN U MPaBUIBHBIA OTBET HA OCHOBE M3yYE€HHOTO MaTepuaia; BBIICIATH
TJIABHBIC TIOJIOXKEHUS, CaMOCTOSITENIbHO TIOJATBEPXKIATh OTBET KOHKPETHBIMH MpHUMepaMH, (aKTaMu;
CaMOCTOSITENIFHO W apryMEHTHpPOBAHO JeJaTh aHalu3, 0000IIaTh, BBIBOABL. Y CTaHABJIMBACT
MEXIpEIMETHBIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHWK) M BHYTPUIIPEIMETHBIC CBSI3H, TBOPUYCCKH
MIPUMEHSIET MOJIyYeHHbIC 3HAHHSI B HE3HAKOMOM CUTYaIl|H.

OneHka «4» cTaBUTCS, €CIIN YYCHHUK:

1. [Toka3pIBaeT 3HAHUS BCErO M3YYEHHOTO IPOrpaMMHOT0 MaTepHuaa. J[aeT MoJHbIN 1 MpaBUIIbHBIN
OTBET Ha OCHOBE W3yYCHHBIX TEOpPWH; [IOMyCKAeT HE3HAYUTEIbHBIE OMIMOKA W HEIOYeTHl IpHU
BOCIIPOU3BE/ICHUU HM3y4YEHHOTO MaTepHalia, OMpe/eleHHs MOHSATUI, HETOUHOCTH MPH HCIOIb30BAHUU
Hay4YHBIX TEPMHUHOB WM B BBIBOAAX M 0000IIEHUSX M3 HAOIIOJEHHUM M OMBITOB; MaTepHall U3jaraer B
OIpeJIeIEHHON JIOTHUECKON MOCIIEI0BATEILHOCTH, IIPH 3TOM JIOIYCKaeT OJHY HerpyOyro OmmOKy WM He



Oosiee IByX HEIOUETOB M MOXKET MX HCIPABUTh CAMOCTOSITENFHO NPU TPeOOBAaHUM WM IPU HEOOJBIIOH
MTOMOLIH MPENoiaBaTesl.

2. YMeeT caMOCTOATENBHO BBIACTATH IJ1aBHBIC MTOJIOKEHUS B U3yYCHHOM MaTepuae; Ha OCHOBaHUU
(akToB U MpuMepoB 0000111aTh, /1e1aTh BHIBO/IbI, YCTAHABIMBATH BHYTPUIIPEIMETHBIE CBS3H.

3. He oOnamaer 10CTaTOYHBIM HAaBBIKOM pabOTBI CO CIPAaBOYHOM JIMTEPATYpOH, Y4eOHHKOM,
MEPBOUCTOUYHUKAMH (TIPaBUJIBHO OpHEHTHUpYeTCs, HO pabotaer MemjieHHo). Jlomyckaer HerpyObie
HapyIEHHs TPaBU 0(OPMIICHUS TUCbMEHHBIX PadoT.

Onenka «3» CTaBUTCS, €CITU YYCHHUK:

1. YcBom ocHOBHOE cojfepkaHue y4eOHOro MaTepualia, UMeeT MpoOebl B YCBOGHHH MaTepuaa,
HE TMPEnsATCTBYIOIIME JajbHEHIIeMy YCBOCHHMIO MPOTPAMMHOIO MaTepuana; MaTepuan H3Jjaraer
HECHCTEMAaTU3UPOBAHHO, (parMEHTAPHO, HE BCET/1a TIOCIEI0BATEIBHO.

2. Iloka3pIBaeT HEAOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTAEIBHBIX 3HAHMA M YMEHHI; BBIBOJBI U
00001IIeHNST ApTYMEHTUPYET ¢1ab0, TOMyCKAeT B HUX OIIHOKH.

3. HcnbiThiBaeT 3aTpynHEHUST B NPUMEHEHUM 3HAHUM, HEOOXOAMMBIX JJIsi pelIeHus 3aaady
Pa3NUYHBIX THIIOB, NPU OOBSCHEHHHM KOHKPETHBIX SIBICHUH HAa OCHOBE TEOPUH M 3aKOHOB, WIH B
MOATBEPKICHUU KOHKPETHBIX TPUMEPOB MPAKTUYECKOTO MIPUMEHEHHS TEOPUH.

4. OTBe4aeT HEMOJHO Ha BOMNPOCH y4HTeNs (YIIycKass M OCHOBHOE), HJIM BOCIPOWU3BOAMT
coJiep’KaHue TeKCTa y4eOHUKA, HO HEAOCTATOYHO MOHUMAET OT/AETbHbIC MOJOKEHHUs, UMEIOIINE BaXKHOE
3HAa4YCHHE B 3TOM TEKCTE.

OrneHka «2» CTaBUTCS, €CITU YYCHHK:

1. He ycBom 1 He pacKpblll OCHOBHOE CO/IEp KaHUE MaTepraa; He JIeJIaeT BbIBOJIOB U 0000IIEHUH.

2. Ilpu otBere (Ha OAMH BOIPOC) JOMycKaeT Oojee NBYX IpyObIX OLIMOOK, KOTOPbIE HE MOXKET
WCTIPABUTH JTAKE TIPU TIOMOIIH YUUTEIIS.

3. He MOXeT OTBETUTH HH Ha OJIMH UX MTOCTABJIEHHBIX BOMPOCOB (OLIeHKa «1»).

3. OueHka BbINOJIHEHMSI TPAKTUYECKUX (11a00paTOPHBIX) padoT, OIBITOB :

Onenka «5» CTaBUTCS, €CITU YYCHHK:

1. IIpaBuiIbHO OIpenenau Leib OMNbITa M BBINOJHUI paboOTy B MOJHOM 00bEME C COOJIIO/IEHHEM
HE00XO0AMMOM MOCIEeI0BATEIbHOCTH POBEICHHS ONBITOB U U3MEPEHU.

2. CaMOCTOSTENTPHO W pPAlMOHAIBHO BBIOpAT H TOATOTOBHJ JJISl OIBITa HEOOXOIUMOe
000py/ZI0BaHUE, BCE OMBITHI TPOBEI B YCIOBUAX U PEKUMax, 00€CIeUNBAOLINX OTYyYeHHUE PE3yIbTaTOB U
BBIBOJIOB C HAHOOIBIIEH TOYHOCTEIO.

3. HayuyHo rpaMoTHO, JIOTMYHO omucaid HaOdrofeHUus U cHOpMHUpPOBAI BBIBOJBI M3 ONbITa. B
MPEJCTaBICHHOM OTYETE NMPAaBUIBHO M aKKypaTHO BBIIOJIHIII BCE 3aIMCH, TAOJUIBI, PUCYHKH, YEPTEKH,
rpad¥uKy, BIYUCIECHUS U CAETal BBIBOJBI.

5. DKCHEpUMEHT OCYIIECTBIAET MO TUIAaHy C YY€TOM TEXHHUKH O€30MaCHOCTH W MpaBUJ pabOTHI ¢
MaTepuaiaMu U 000pYJIOBaHUEM.

OmeHka «4» CTaBUTCS, €CIIM YIEHUK BBITOJIHIII TPEOOBAHHS K OIICHKE «5», HO:

1. OnbBIT IPOBOAMI B YCIOBHSX, HE 00€CTIEUMBAIONINX JOCTATOYHOW TOYHOCTH U3MEPEHHUH.

2. Beuto momymieHo a8a — TpU Heao4deTa Witk 0oJiee 0JHOM Tpy0oit OmMUOKN M OJJHOTO HEJI0YeTa.

3. DKCHEepHUMEHT MpOBEAE€H HE MOJHOCThIO WJIM B OINUCAHUM HAOJIOJACHUN W3 OMNbITAa YYEHUK
JOTTYCTHII HETOYHOCTH, BHIBOJIBI CZETIANl HETIOJTHEIE.

OneHka «3» CTaBUTCS, €CIIH YUECHUK:

1. [TpaBUIBHO OMpeneNHII eb OTBITa; paOOTY BEHITIOIHSET MPABUIHHO HE MEHEE YeM HAaIlOJIOBHHY,
OJTHaKO 00BEM BBITIOJHEHHOM YacTH TaKOB, YTO MO3BOJISET MMOJIYUYUTh MPABUIIbHBIE PE3YIbTAThl M BBIBO/IBI
110 OCHOBHBIM, IPUHIIMITHAIEHO BaXKHBIM 3a/1a4aM PaOOTHI.

2. ITonGop obopynoBaHus, OOBEKTOB, MaTEPUAIOB, a TaKXKe pabOThl 10 HAyaly OINbITa MPOBEN C
MTOMOIIIBIO YYUTEIIS; WM B XOJ€ TIPOBENICHHsSI OIbITa W M3MEPEHUH OIBITa OBLTH JAOMYIICHHI ONIHOKH B
OINMcaHuM HaOIro1eHuH, (OPMYIMPOBAHNUN BBIBOIOB.

3. Jlomyckaet rpyOyro ommOKy B XOJ€ dKCIEpUMEHTa (B OOBSICHEHUH, B opopmiieHHH paboTHI, B
COOJIIFOJICHUH TTPaBUJI TEXHUKH 0€30MacHOCTU Ipu paboTe ¢ MarepuaiaMu U 000pyJOBaHUEM), KOTOpas
HCIPABIIAETCS IO TPEOOBAHUIO YUUTEIS.

OneHka «2» CTaBUTCS, €CIIU YYEHHUK:



1. He onpenenus caMOCTOSTENHHO LIEb OIBITA: BBHIIOJIHUI PabOTy HE MOJTHOCTHIO, HE MOAT OTOBUI
HY)KHOE€ 00O0pyIOBaHHE M OOBEM BBIMOJIHEHHON 4YacTW padOThl HE MO3BOJIIET CIENaTh MPaBHIIbHBIX
BBIBOJIOB.

2. OnbIThl, U3MEPEHHUS, BEIUUCICHUS, HAOII0IEHUS IPOU3BOMINCH HEMPABUIBHO.

3. Honyckaet nBe (1 Oomee) rpyObie OMMOKH B X0/I€ KCIIEPUMEHTA, B O0BSICHEHNH, B 0()OPMIICHUN
paboThl, B COOMIOICHUN MPAaBUI TEXHUKH 0€30MacHOCTU MpH padoTe ¢ BEllecTBaMHU U 00OpYyI0BaHHEM,
KOTOPBIE HE MOXET UCTIPABUTH JJAKE 10 TPEOOBAHUIO YUUTEIIS.

4.0ueHKa CaMOCTOATEIbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX PadoT 110 0MOJI0THH

OmneHka «5» CTaBUTCS, €CIM YUCHUK:

1. Beimoaaua paboty 6e3 ommnbOK U HEJOUETOB.

2. lonycTui He 6ojee 0THOTO HeroueTa

Onenka «4» cTaBUTCS, €CITU YYCHHUK BBIMOIHUI Pa0OTy MOJTHOCTBIO, HO JOMTYCTUII B HEM:

1. He Gonee oo HErpyOOii OIIMOKU M OJHOTO HEJO0YETA.

2. He Gonee nByX HEIOYETOB.

Onenka «3» CTaBUTCS, €CJIM YYCHHUK NPABWIBHO BBHIMOJHWI HE MEHEE MOJOBHHBI PAa0OTHI WU
JOTYCTHII:

1. He Gomee nByx rpyObix ommOOK wim He Ooyiee OJHOW rpy0oil M OAHOW HErpyOoil OmMOKH U
OJITHOTO HEJIOYETa;

2. He 6onee nByx- Tpex HErpyObIX OIMIMOOK WIIH OJHON HErpyOOi OMMOKH U TPEX HEJ0UYETOB;

3. [Ipu oTcyTcTBUU OMIMOOK, HO MIPH HAJTMYUU YETHIPEX-TISITH HEJJOUETOB.

OneHka «2» CTaBUTCS, €CIIU YUCHHUK:

1. JomycTun 4uciao OmMUOOK HEIOYETOB IMPEBBIINIAIONIee HOPMY, MPH KOTOPOH MOXKET OBbITh
BBICTaBJICHA OIICHKA «3».

2. Ecnu npaBuIIbHO BBITMOJHUI MEHEE MTOJIOBUHBI PaOOTHI.

KaﬂeHaapHo — memamuieckoe nilaHupoeanue no Xumuu, 8 knacc

Ne Hara
Ha3Banue TeMbl ypoka
n/n NPOBeJACHUA
1 WNonsbl. MoHHast xuMuueckas CBsI3b.
2 KoBajsieHTHas CBA3b.

Meraumueckast XuMH4ecKast ¢Bs3b. O000IIEeHNE U CUCTEMATH3AIHsl 3HAHUN 110 TEME:
«ATOMBI XUMHUYECKUX DJIEMEHTOB)

Tema 2. IIpocThie BeniecTna.

4 HpOCTBIe BCIICCTBa-MCTAJlJIbI.

[IpocTeie BemecTBa -HeMeTauTbl. AmoTponus. KoaudecTBo BemecTBa. Mosb. MomnsipHast
5 Macca. MonsapHslil 006EM ra3os. Pemenne 3agad no reMam: «MorapHuelii 06vem 2a3os,
KOIUYECmeo 8eujecmaa.

Tema 3. CoeqnHeHnne XUMHYECKHUX JJIEMEHTOB.

OcHoBanus. CTenieHb OKUCIIeHUs. BaxkHelme kinacchl OMHAPHBIX COSIMHEHU.

6
OKcHIEBL.
7 Kucaortsl.
8 Comu. Cocrapnenue popmyi cosneit.
9 AmMop(dHBIe M KpUCTAJUTMYECKHUE BellleCTBa. KpucTaminueckue pereTky.
10 UucThle BEIeCTBa U CMECH.

11 MaccoBas 10151 KOMIIOHEHTOB B CMECH.

12 Penrenne 3a7a4 Ha HAXO0XKJIEHHE MAaCCOBOM J10JIM KOMIIOHEHTOB CMECH.

IpakTnyeckas padora Ne2. «IIpuroroBnenue pactBopa caxapa c 3aJaHHOM

13 . .
MacCOBOMU J0JIEN pacTBOPEHHOro BeniecTBay Uncrpykrax Th
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