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MNOSACHUTEJIbHASA 3AITIUCKA
PaGouas nmporpamma yueOHOTO npeamera «Xumus» st 9 kiacca (nanee — [IporpamMma) cocraBiieHa
B COOTBETCTBUM C OCHOBHOW 00pa3oBaTeIbHON NpPOrpaMMOil OCHOBHOTO 00Iero o0Opa3oBaHUs
MyHUIUITATBHOTO OIO/PKETHOTO 001Ie00pazoBaTenbHOr0 yupexkaeaus «Cpeanss o0meo0pa3oBaTesibHas
mrkosia Ne 15y ropoackoro okpyra Cnacck-JlansHuid, ¢ yaérom aBropckoit nporpammsl O.C. T"abpuensina.

Peamuzanus [Iporpammer obecrnieunBaer BbimoiHeHue TpedoBanuit ®I'OC OOO u gocTHKeHUe
cnenyromux ocHOBHBIX 1iesieid OO0, B TOM 4HCIIe ¢ YIETOM CrieluPUKH MpeaMeTa.

1) 151 Bcex y4eOHBIX NPeIMETOB:

- obecrnieyeHue JIMYHOCTHBIX Pe3yabTaToB ocBoeHus [Iporpammer;

- obecrieyeHue OBJIAJICHUS YYAIIUMHUCS OCHOBAMHU YUTATEIbCKOW KOMIIETCHIINH, TPUOOPETEHUS UMU
HABBIKOB paboThl ¢ MH(pOpPMAIMEH, ydacThsl B MPOEKTHOM AesTeNbHOCTH KaK yclioBUe GOpMUPOBAHUS Y
YYaIIUXCS MEKITPEAMETHBIX TTOHSITHH;

- (¢dopMHpOBaHHME Yy yYAIUXCSH YHHUBEPCAIbHBIX  y4COHBIX JCUCTBUH  (PEryIATHBHBIX,
MM03HABATEJIbHBIX, KOMMYHUKATUBHBIX);

2) ¢ yuérom cnenndukm yuedHOro npeamera «Xumuay:

1eJIM U3ydeHus: XuMuu B 9 Kiacce:

e (QopmupoBaHUE IETOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX 3HAHUSX,
YMEHMSX U CIIOCO0aX AESITEIbHOCTH;

e OCBOCHHC B@)XHCUIIMX 3HAHWUN OO0 OCHOBHBIX TIOHATHUSX W 3aKOHAX XUMHH, XUMHUYCCKOU
CUMBOJIUKE;

e OBJIQ/ICHHE YMEHUSAMHU HAOIIOJaTh XUMUYECKHUE SBICHUS, IPOBOJAUTH XUMUYECKUN IKCIIEPUMEHT,
MIPOU3BOJIUTH PACUYETHI HA OCHOBE XMMHUYCCKHUX (POPMYJI BEIIECTB U YPAaBHEHUH XUMUYCCKUX PEAKIUN;

e pa3BUTHE TIO3HABATEJbHBIX MHTEPECOB M HHTEIUIEKTYalbHBIX CHOCOOHOCTEN B Ipolecce
MPOBEJICHUSI XUMUUYECKOTO IKCIEPUMEHTA, CAMOCTOSITEILHOTO MPUOOPETEHHS 3HAHUI B COOTBETCTBHUH C
BO3HUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTSMU;

e BOCIHUTAaHUE OTHOIICHUS K XWUMHUHU KakKk K OJHOMY M3 (PyHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY OOLIeU€eI0BEUECKON KYIbTYpHI;

e TMOATOTOBKAa K OCYIIECTBJICHHUIO OCO3HAHHOTO BBIOOpA WMHIAMBUAYAIBHOW 0Opa3oBaTENbHOW WIIH
npodeccuoHaNBEHON TPAaeKTOPHUH;

e TIPUMEHEHHUE TIOJYUYCHHBIX 3HAHUW U yYMEHUH s O€30MaCHOTO HCIOJIb30BAHMS BEIIECTB M
MaTepualioB B OBITY, CEIHCKOM XO3SWCTBE W HA MPOU3BOJCTBE, PEIICHUS] NPAKTUYECKUX 3a/ad B
MOBCETHEBHOM KW3HM, TMPEAYNPEXKACHUS SBICHHM, HAHOCAIIMX Bpea 3J0POBBIO YEIOBEKA U
OKpY>Karollen cpefe.

3agaum kypca

e (QopmupoBaTh MPEACTABIECHUS O XHMHUYECKOM COCTaBISIONIEH €CTeCTBEHHOHAYYHOH KapTHHBI
MHUPa; YMEHUS OOBICHATH OOBEKTHI M MPOIIECCHI OKPYKAIOIIEH JeHCTBUTENLHOCTH, UCIIONB3YS JIJISl ATOTO
XUMUYECKUE 3HAHUS;

e pa3BHUBaTh I[103HABATEIbHbIE MHTEPECHl, MHTEUIEKTYaIbHbBIE M TBOPYECKHE CIIOCOOHOCTH
yJammxcs B TPOILECCe M3YYEHUsT MMH XMMHYECKOM HayKd W €€ BKJIaJa B COBPEMEHHBINM Hay4YHO-
TEXHUYECKUM MPOrPeCC;

e pa3BHBaTh yMEHUS pabOTaTh C BEIIECTBAMHU, BBIOJHATH HECIOKHBIE XHMHUYECKHE OIIBITHI,
coOmro/1aTh TIpaBUiIa TEXHUKA O€30MacHOCTH, TPAMOTHO MPUMEHSATh XMMHYECKUE 3HAHUS B OOIICHHUH C
MPUPOAOH;

e PacKpBIBAaTh POJb XUMHUU B PEUICHUH II100AITBHBIX TPOOJIEM YeITOBEUECTBA;

e pa3BHBATh JUYHOCTH OOYyYarOMMXCs, (POPMHUPOBATH Y HHUX TYMaHUCTHYECKHUX OTHOIICHUU H
HKOJIOTMUYECKH 11€1€CO00Pa3HOro MOBEJACHU B ObITY U B TPYJOBOU JAESITEILHOCTH.

O0mas xapakrepucTuKa yueOHOro npeaMera « XHMHsD)
XuMusl, Kak OJHAa W3 OCHOBOIOJIAraloIIUX 00JacTell eCTECTBO3HAHUS, SIBJIAETCS HEOThEMIIEMOM



4acThl0 00pa30BaHUs HIKOJHHUKOB. KaXIblil uenoBeK MBET B MHUPE BELIECTB, MOITOMY OH JOJDKEH
UMETh OCHOBBI ()YHJAMEHTAJIbHBIX 3HAHUM MO XMMHUU (XMMHUYECKas CHUMBOJIMKA, XMMUYECKHUE MOHSTHUS,
(aKThl, OCHOBHBIEC 3aKOHBI U TEOPHH ), TIO3BOJISIONINE BEIPAOOTATh MPEACTABICHUS O COCTABE BEIIECTB, UX
CTPOEHUH, IPEBPALICHUAX, IPAKTUYECKOM UCIOIb30BAHUH, A TaKXKe 00 OMACHOCTH, KOTOPYIO OHM MOT'YT
npeAcTaBiATh. M3ydas XUMHIO, ydyaluMecs Y3HAIOT O MAaTepUAIbHOM €IMHCTBE BCEX BELIECTB
OKpY’KaloIIero MUpa, 00yCJIOBIEHHOCTH CBOMCTB BELIECTB MX COCTABOM M CTPOEHHEM, MIO3HABAEMOCTH U
MPEJCKa3yeMOCTH XUMUYECKHX sIBJICHUU. V3ydueHue CBOWCTB BEIIECTB U WX MPEBPALICHUN CIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOIO MBILUIEHUS, a IpakTu4eckas padora ¢ BelecTBaMu (1a00paTOpHbIE OIBITHI) —
TPYAOIIO0UIO, aKKYpaTHOCTU M COOpaHHOCTH. Ha mpumepe XMMHU yJaluecs MOIydaroT MpeICTaBICHUs
0 METOZAX MO3HAHUS, XapaKTEPHBIX JUIsl €CTECTBEHHBIX HAYK (3KCIIEPUMEHTAIBHOM U TEOPETUUYECKOM).

Mecto npeamMera «XuMHUS» B y‘leﬁHOM IJIaHe

dI'OC OO0 npenycMarpuBaeT 00s3aTeIbHOC H3YICHHE YIeOHOTO TTpeamera « XuMus». B yaeOHom
wiane MBOY COIII Ne 15 Ha usy4yeHue JaHHOTO MpeaMeTa BoliensieTcst 684acoB (Bcero 2 4. B HENIENIO).

Pe3ysbTaThl n3yyeHus npeamera « Xumus» B 9 Kjacce

JINYHOCTHBIMH pe3yJIbTATAMH W3YYCHHUS IpeaMeTa «Xumus» B 9 Kiacce SBISIOTCS CIICAYIOIINE
YMEHUSI:

® O0CO3HaBaTh CUHCTBO U IEJIOCTHOCTh OKPYKAIOIIECT0 MUPA, BOZMOKHOCTH €r0 MMO3HABAEMOCTH U
O0BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUHN HAYKU;

® [IOCTEICHHO BBICTPAWBAaTh COOCTBEHHOE IICJIOCTHOE MHUPOBO33PEHHUE: OCO3HABaTh MOTPEOHOCTH M
TOTOBHOCTH K CaMOO6pa3OBaHI/II-O, B TOM 4HHUCJIC U B paMKax C&MOCTO?[TGJ'[BHOI\/’I ACATCIIbHOCTH BHE IIIKOJIBI,

® OIICHUBATh >KM3HEHHbIE CUTYAIlUU C TOYKU 3peHHUs 0€30macHOro odpasa KU3HU U COXPAHCHHS
3J10pOBbBS;

® OIICHUBATH BKOHOFI/I‘ICCKI/Iﬁ pI/ICK B3aHMO0THOHIeHPII>i YCJIOBCKA U HpI/IpOI[I)I.

L] (1)0pMI/IpOBaTI) 3KOJIOTUYECCKOC MBIIIJIICHHUC: YMGHI/IC OLICHUBATH CBOIO ACATCIIBHOCTH U HOCTYHKI/I
JIPYTUX JIOACH C TOYKHU 3PEHUS COXPAHEHUS OKPYXKAIOIIeH cpeAbl - TapaHTa >KU3HH U OJIaromoyqus
JIIOJIeH Ha 3eMIIe.

MeTtanpeAMeTHBIMH  pe3yJbTaTaMH H3yueHHs Kypca «XuMus» sBisgercs (GopMupoBaHue
YHUBEpCaJIbHBIX yueOHbIX neiictBuil (Y'Y I).

Pecynamusnvie YV/I.

® CaMOCTOSITEIbHO OOHApyXuBaThb W (HOPMYIUPOBATh YYEOHYIO MPOOJIEMY, OINPENENsITh IIeNb
y4eOHOMU e TETHHOCTH,

® BBIBUTaTh BEPCUU pEUICHHUS TPOOJIEMBbI, OCO3HABaTh KOHEUHBIM pe3ylnbTaT, BbIOMpaTh W3
IIPEIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPENCTBA JOCTUKEHMS LIEIIH;

® COCTaBJIATH (MHAMBUIYAJIbHO WM B TPYIIIE) IJIaH PEeLIeHUs MPOOIeMBbL;

e paboTas Mo IUIaHy, CBEPATH CBOM JIEHCTBUS C LIEIIBIO U, P HEOOXOAMMOCTH, UCTIPABIISTH OIMOKH
CaMOCTOSITEIILHO;

® B MAJOre C YUUTEJIEM COBEPIICHCTBOBATh CAMOCTOATEIBHO BHIPAOOTAaHHBIE KPUTEPUH OLICHKH.

Iloznasamenvuvie YYJ/I:

® aHAIM3UPOBATh, CPABHUBATH, KJIACCHPUIIMPOBATH M 0000maTh (akThl M SBJICHUS. BBISIBISITH
MPUYUHBI U CIEACTBUS MPOCTHIX SIBJICHUI.

® OCYUIECTBIIATh CpaBHEHHUE, KJIACCU(UKALINIO, CAMOCTOSITEILHO BbIOWpas OCHOBAHUSA M KPUTEPUU
JUIS YKA3aHHBIX JIOTHYECKUX OIepaluii;

® CTPOUTH JIOTHYECKOE pACCYKJICHHE, BKJIIOYAIONIEEC YCTAHOBJICHHE MPUUYUHHO-CIIEICTBEHHBIX
CBA3EH.

e CO3/7aBaTh CXEMaTHUYECKHE MOJIEIH C BBIACIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BHEKTA.

® COCTAaBIISATH TE3UCHI, PA3IMUHBIE BUJIBI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).



e 1peoOpa3oBbIBaTh HHPOPMALIMIO U3 OJHOTO BUJAA B APYroi (TabIUILy B TEKCT U IIp.).
® yMeTh ONpPEAETATh BO3MOXKHBIE HCTOYHHUKM HEOOXOIUMBIX CBEICHHH, MPOM3BOAWUTH ITOHCK
uH(pOpMAINHY, aHATM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuesuwvie YVJI:

CamocTosTEeIbHO OPraHU30BBIBaTh YYCOHOE B3aMMOJICUCTBUE B rpyImie (OMpeaeisaTh OOIIue Ielu,
pacrpeneNiiaTh poJid, TOTOBAPUBATHCS APYT C APYTOM U T.11.).

1. oco3HaHHe POJIM BeIIEeCTB:

e ONPEHEHATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOJEC U TEXHUKE;

OOBSICHSITH POJIb BEUIECTB B UX KPYTrOBOPOTE.

2. paccMOTpeHMe XMMHYEeCKHX MPOLECCOB:

e TPUBOJUTH NPUMEPHI XUMUYECKUX MIPOLIECCOB B IPUPOJIE;

e HAxXOJUTh YEPThl, CBHUJETEIHCTBYIONIME 00 OOLIMX MpPU3HAKAX XUMHUYECKHX IPOILECCOB U HUX
pa3nuyusx.

3. HCMoJIb30BaHME XMMUYECKUX 3HAHUM B OBITY:

e O0O0BICHATH 3HAYECHHE BEIIECTB B )KU3HU U X035HCTBE YEIOBEKA.

4. 00BSICHATH MMP C TOYKHU 3PeHUs] XUMMHU:

o Hepe‘-II/ICJIﬂTI) OTJIMYUTCIBbHBIC CBOﬁCTBa XUMHWYCCKHUX BCIICCTB,

o paszanI) OCHOBHBIC XUMHUYCCKHUC HpOIIGCCI)I;

e ONIPEAEHATh OCHOBHBIE KJIACChl HEOPTAHUYECKUX BEIIECTB;

e TIOHUMATh CMBICI XUMUUYECKUX TEPMUHOB.

5. oBJIaJieHHMe OCHOBAMM METOJ0B IO3HAHUSA, XaPAKTEPHBIX /I €CTECTBEHHBIX HAYK:

e XapaKTepu3OBaTh METOAbl XWMHUYECKOW Hayku (HaOJIOJeHHe, CpaBHEHHE, OSKCIIEPUMEHT,
MU3MEPEHHE) U UX POJIb B TO3HAHUU NIPUPOIBI;

e TPOBOJUTH XUMUYECKHUE OMBITHI H SKCTIEPUMEHTHI M OOBSICHITh UX PE3YNIbTATHI.

6. yMeHHe OLIEHHBATH IOBeJdeHHE 4YeJI0BeKa ¢ TOYKH 3PeHUs] XUMHYEeCKOH 0e30macHOCTH Mo
OTHOLIEHMIO K YeJIOBEKY U Ipupoje:

e HCIIOJIb30BAaTh 3HAHUS XUMHUU MPHU COOIIOJECHUM MPABUJI UCHOIB30BAHUS OBITOBBIX XUMHUYECKUX
IpenaparTos;

e pa3iIHMyaTh OMAcCHbIC U 0€30IaCHBIC BEIIECTRA.

Ilnanupyemoie pe3yrivmamol uzyueHus yueoHo20 npeomema «Xumus)

K xonny 9 kiacca ydeHUK HAYUUTCS:

* ONMCHIBATh CBOMCTBA TBEPABIX, KHUJIKHUX, ra3000pa3HBIX BEIIECTB, BBIACIAS UX CYILIECTBEHHbIE
MIPU3HAKY;

* XapaKTepU30BaTh BEILIECTBA II0 COCTaBY, CTPOEHUIO U CBOWCTBaM, YCTaHaBIMBAaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY JAHHBIMHU XapaKTEepUCTUKAMU BELIECTBA;

* pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TMOHSATUH «aTOM», «MOJIEKYJa», «XUMHUUYECKHUI
AJIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOXKHOE BEUIECTBOY», «BAJIEHTHOCTHY, UCIIOJIb3Yys 3HAKOBYIO CUCTEMY
XUMHH,

* u300paxkaTb COCTaB MPOCTEUIINX BEHIECTB C IOMOIIbI0 XHUMHUYECKUX (OPMYNIT U CYLUIHOCTb
XUMHUYECKUX PEAKIUN ¢ TOMOIIbI0 XUMUUECKUX YPABHEHUI;

* BBIUMCIISTH OTHOCUTENBHYIO MOJEKYJISPHYIO W MOJISIPHYIO MacChl BEIECTB, a TaKKe€ MacCOBYIO
JIOJII0 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUSX /ISl OLEHKH UX NPAKTUYECKON 3HAYMMOCTH;

* CPaBHMBATh 10 COCTaBY OKCH/IbI, OCHOBAHU S, KUCIOTHI, COJIH;

* KJIacCU(UIIMPOBATH OKCUIBI M1 OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI U COJIM MO COCTaBY;

* ONKMCHIBATh COCTaB, CBOMCTBA W 3HAUCHUE (B MPHUPOJAE U MPAKTUUYECKOW IEATEIHHOCTU UeIOBEKa)
IIPOCTBIX BEIIECTB — KHCIOPOJa U BOJOPOAA;

* JaBaThb CPaBHUTENbHYIO XapaKTEPUCTHKY XMMHMYECKHUX 3JEMEHTOB W BaXKHEUIINX COEIMHEHUI
€CTECTBEHHBIX CEMENCTB IEI0YHBIX METAJUIOB U T'aJIOTEHOB;



* TI0JIb30BATHCS JTAOOPATOPHBIM 000PYAOBAaHHEM U XUMHUYECKOH MOCYI0H;

* IPOBOJUTH HECJIOKHBIE XUMUUECKHE OMBITH M HAOMIOACHUS 32 U3MEHEHUSIMU CBOMCTB BEILIECTB B
npolecce uxX MpeBpalieHnit; coOI01aTh IPaBMiIa TEXHUKHA 0€301IaCHOCTH NIPY MPOBEACHUN HAOIIOAeH Ui
U OIIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI M LIENOYM, MOJb3YSICh HHAMKATOpaMH; OCO3HABaTh
HE00X0IUMMOCTh COOMI0IeHHsI Mep 0€30I1acCHOCTH IIPU 0OpAIIeHUU C KUCIOTaMH U LIeJI0YaMH.

* OOBSICHATH CYTh XUMHUYECKHX IPOIIECCOB U MX MPUHIMIUAAIBHOE OTINYNE OT (PU3HUECKUX;

* Ha3bIBaTh IPU3HAKU U YCJIOBHS IPOTEKAHMS XUMUUYECKUX PEaKIIHIi;

* yCTaHABIMBAaTh MPHUHAJIEKHOCTh XMMHUUYECKON pEakUMM K ONPEACIEHHOMY THUIY IO OJHOMY M3
KJIAaCCU(UKALMOHHBIX MPU3HAKOB: 1) MO YMCIYy M COCTaBY MCXOIHBIX BEIIECTB U MPOAYKTOB pPEaAKIIMU
(peakuuu COCTUHEHMS, PA3IOKCHHS, 3aMEIICHUST M OOMEHa); 2) 10 BBIICICHHUIO WU TOTJIOMICHUIO
TEIUIOTHl (PEeakIUu 3K30TepPMUYECKUE M JHIOTEPMHYECKHE); 3) 10 M3MEHEHUIO CTENeHEeW OKHUCICHHS
XUMHUYECKUX AJIEMEHTOB (PEaKIMU OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE); 4) M0 00paTUMOCTH Ipoliecca
(peakiuu 0OpaTUMBIE M HEOOpPaTUMBIE);

* COCTaBJISITh YPABHEHMSI JIEKTPOJIUTUYECKONW AUCCOLMALMU KUCIOT, LIEJIOYEl, COJIel; IOJHBIE U
COKpalIéHHbIE MOHHBIC YpAaBHEHHUS peakuuid OOMEHa; YpaBHEHMsI OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuuii;

* IPOTHO3UPOBATh MPOAYKTHl XMMHUYECKUX peakiuil mo ¢popMylnaM/Ha3BaHUSIM HCXOJHBIX BEIIECTB;
OTIPEIeNIATh UCXOTHBIE BEIIECTBA MO (hopMyamM/Ha3BaHHUSIM MPOAYKTOB PEAKIINH;

* COCTaBISITh  YPaBHEHHS] pEaKlui, COOTBETCTBYIOIIUX IOCIEIOBATENFHOCTH  («IIETIOYKE))
MIPEBPALCHUI HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBUSIBJIAATH B MPOLIECCE HKCIIEPUMEHTA MPU3HAKU, CBUJETEIBCTBYIOIINE O MPOTEKAHUNA XUMUYECKON
peakuuu;

* IPUTOTOBJIIATH PACTBOPEHI C ONPEACIEHHON MacCOBOM J0JIE€N PACTBOPEHHOIO BEILIECTBA;

* OTIPEENIATh XapaKTep CpeAbl BOJHBIX PACTBOPOB KHUCIOT M ILIENOYEH MO0 M3MEHEHHIO OKpPaCKU
WHJIUKaTOPOB;

* IPOBOAMTH KAaYECTBEHHbIE PEAKIMH, MOATBEPXKAAIOIINE HAJUYME B BOJHBIX PAacCTBOPax BELIECTB
OT/JIETIbHBIX KATUOHOB U aHUOHOB.

K konuy 9 knacca yuenuk noayuum 03mMo0HCHOCHIb HAYUUMbCA:

* IPaMOTHO 00paIaThcs ¢ BEMEeCTBaMU B TTOBCETHEBHOM JKU3HH,

* 0OCO3HaBaTh HEOOXOJMMOCTH COOJIIOJCHUSI TIPaBUJ HKOJOTHYECKH O€30MaCHOTO TIOBEJIECHUS B
OKpY>Karolle IpUpOIHON Cpee;

* IOHUMATh CMBIC]T U HEOOXOIUMOCTh COOJTIOICHUS TIPEITUCAHIM, TTPeIIaraeMbIX B HHCTPYKIIUSIX TIO
WCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOW XUMUH H JP.;

* HCITOJIB30BATh MPUOOPETEHHBIE KITFOUEBBIC KOMIICTCHTHOCTH TTPH BBITIOJTHCHHH MCCIIEA0BATEIHCKUX
MPOEKTOB 0 U3YYEHHUIO CBOMCTB, CIIOCOO0B MOTYUYEHUS M PACIIO3HABAHUS BEILIECTB;

* pa3BHBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTh, HCIIOJB3YSl CPEICTBA YCTHOM WM IHCHMEHHOM
KOMMYHHKAITUU TPU paboTe ¢ TeKCTaMu y4eOHHMKAa M JOMOJHUTENHHON IUTEpaTypol, CIpaBOYHBIMH
Ta0JINIaMH, TIPOSBIISATH TOTOBHOCTh K YBaXXCHHIO WHOW TOYKH 3pSHHS MPU OOCYKICHUU PE3yJIbTaTOB
BBITIOTHEHHOU PabOTHI;

* 0OOBEKTHBHO OIlCHUBATh WH(POPMAIIUIO O BEMIECTBAX M XHMHYECKUX TPOIEccax, KPUTHUICCKH
OTHOCHUTHCSI K TICEBAOHAYYHOW MH(POpPMAIIUU, HEAOOPOCOBECTHON peKiiaMe, Kacatomlehcsl UCIIOIb30BAHUS
Pa3IMYHBIX BEIICCTB.

* COCTaBIIATH MOJICKYJISIPHBIC U TTOJIHBIE HOHHBIC YPaBHEHUS 10 COKPANIEHHBIM HOHHBIM YPaBHEHHUSIM;

* MPUBOJIUTh TPHUMEPHl PEAKIHUA, TOATBEPKIAIONINX CYIIECTBOBAHUE B3aUMOCBS3U  MEXKIY
OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATh PE3YyJIbTAaThl BO3JCHCTBUS pa3IUYHBIX (PAKTOPOB Ha H3MEHEHHE CKOPOCTH
XUMHYECKOHN PEAKIINU;

* MPOTHO3UPOBATHh PE3YIbTaThl BO3JICUCTBUS PA3IMUHBIX (PAKTOPOB HA CMENICHHUE XMMHYECKOTO
paBHOBECHS



Conepixanue yuedoHoro npeamera « Xumus» 9 kiiace

BBenenmue.

XapakTepucTuKa 3JeMEHTa 0 ero nojioxkeHuto B [lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J1. . MenneneeBa. CBOICTBAa OKCHUIOB, KHUCIIOT, OCHOBAHUW U COJIEN B CBETE TEOPHUH JIEKTPOIUTHIECKOU
JUCCOIMAIIMN W OKUCJICHHSI-BOCCTAHOBIIEHUS. [lOHATHE O TEpexXOJHBIX JJIeMEHTaX. AM(OTEPHOCTB.
'enetnueckuii psa nepexogHoro syeMmeHTta. llepumonnueckmit 3akoH u Ilepuoamueckass cucrema
xumuueckux sneMeHToB J[. M. MenaeneeBa. Xumuueckass OpraHu3alus KUBOM U HEXKUBOU HPHUPOJIBI.
XHWMHMUYECKUH COCTaB spa, MAHTHUM W 3€MHOM KOpbl. XMUMHYECKHE 3JJIEMEHTBl B KIETKax »HUBBIX
Opranm3MoB. Makpo- W MHUKpodJIeMeHThl. (OO000meHne CBEACHUH O XUMHUYECKHX PEaKIUsX.
Krnaccudukanusa XUMUYECKUX PEaKIil MO pa3MyHbIM MpU3HAKAM: «YHCIO U COCTaB Pearupyrouiux H
00pa3yrIUXCsl BEUIECTBY, «TEIIoBOM 3((EeKT», «HampaBlIeHHE», «M3MECHEHHE CTENEHEW OKUCICHHUS
AJIEMEHTOB, 00Pa3yIOIIUX Pearupyrolme BeuecTBay, «hasay, «Mcroib3oBaHue KaTanuzaropa». [lonstue
O CKOPOCTHM XUMHUYECKOM peakuuu. DakTopbl, BIMAIONIME HA CKOPOCTh XUMHUYECKHUX PEAKIIMM.
Karanuzatops! u kartanu3. MIHTrHOUTOPHI. AHTHOKCUIAHTHI.

JdemoHcTpanmu.

Paznuunbie dopmbl Tabmuubl J[. 1. MenneneeBa. Mojenu aTroMOB 3JIeMEHTOB 1—3-ro mepuojoB.
Mopenb cTpoeHust 3eMHOTO 11apa (TOMepeyHbIl pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIluu
OT IPUPOABl PEATUPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKOM pEaKIMH OT KOHLEHTpaluu
pearupyronux BemecTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT IUIOIIAA COMPUKOCHOBEHUS
pearupyroomux BeHIeCTB («KUIAIIUN CJIO0H»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH pEakIuu OT
TeMIepaTypbl pearupyronmx BEIECTB. ['OMOTeHHBI M TIeTepOreHHbI Karanu3bl. DepMEeHTAaTUBHBIN
karanu3. Marubuposanue.

JlaGopaTopHble ONBITHI.

1. IonyyeHnne rUApOKCHUIIA IIMHKA M HUCCIEIOBAHHE €ro CBOWMCTB. 2.MojennpoBaHHe MOCTPOEHUS
[Tepuonnueckoii cuctembl Xumudeckux 3nemenToB [[. 1. MenpaeneeBa. 3. 3aMenieHue xeiae3oM Meau B
pactBope cynbdata memu (II). 4. 3aBUCMMOCTH CKOPOCTHM XHMHUYECKOW peakuuud OT MPHUPOIBI
pearupyronuyx BeIeCTB Ha TPUMEPE B3aUMOJIEHCTBUS KUCIIOT C METaJJIAMH.

5. 3aBUCHUMOCTh CKOPOCTHM XMUMHUYECKOM pPEaklUHUHU OT KOHILIEHTPALUHM pPEarupyrolluX BEIIECTB Ha
IIpUMEpPE B3aUMOJICHCTBHS [IMHKA C COJITHOW KMCIIOTOM pa3IM4YHON KOHIIEHTPALUH.

6. 3aBUCHUMOCTh CKOPOCTHM XHMHMUYECKOW pEeaKklMH OT IUIOAAN CONMPUKOCHOBEHHUS PEarupyromux
BeIIECTB. 7. MoJlemupoBaHUe «KUIIAIIETO CIos». 8. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEAKIUU OT
TEMIIEpaTyphl pearupyoliux BeleCTB Ha mpumepe B3aumojeicTBusi okcuna menu (II) ¢ pactBopom
CEpPHOU KHCIIOTHI pa3IuvYHON TeMmriepaTyphl. 9. Pa3iokeHue mepokcuia BOJIOpOJa C MOMOIIBI OKCHIA
mapranua (IV) u kxaranmasel. 10. OOHapykeHHe KaTajla3bl B HEKOTOPBIX MHILIEBBIX MpoAaykTax. 11.
NHrnbupoBanmne B3auMOICHCTBHSI KUCIOT C METaJUIaMH YPOTPOTTHHOM.

IIpeameTHbIE pe3yJbTaThl 00yYeHUsI

VYyammiics 10JKeH ymMensb: UCTIOIb30BaTh MPU XapaKTEPUCTHKE MPEBPAIICHUN BEIISCTB MOHSITHS:
«XUMHUYECKasl PEeaKlHs», «PEaKlUu COCIUHEHUS», «PEaKIHH Ppa3IOKEHUs», «PEeaKiuu oOMeHay,
«pEAKLIMH 3aMEUIEHUS», «PEAKIUH HEUTpaIu3alun», «IK30TEPMUUYECKUE PEAKIUNY, «IHIOTCPMHUUYECKUE
peakiumy», «o0paTUMble peaKlUu», «HEOOpaTUMbIE PEaKIUU», «OKHCIUTEIhHO-BOCCTAHOBUTEIHHBIC
peaKkuum», «rOMOTE€HHBIE PpEAKIHN», «TETEPOT€HHbIE PEAKIUNW», «KATATUTHYECKUE PEaKIUun»,
«HEKATATUTHYECKHE PEaKIUU», «TEIUIOBOM A(P(HEeKT XUMUYECKOW peakluu», «CKOPOCTh XUMUYECKOU
peaKuumn», «KaTaInu3aTopy;

XapaKTepU30BaTh XUMUYECKUE dIIEMEHTHI |—3-T0 MepHoJI0B MO UX MONoKEeHHIo B [lepuoanyeckoit
cucTeMe XxuMHudeckux 3yemMeHToB J[. 1. MenaeneeBa: XuMHUECKUN 3HAK, MOPSAKOBBIA HOMED, MEPUO,
rpyImma, noArpymnmna, OTHOCUTENbHAs aTOMHAsi Macca, CTPOEHUE aroMa (3apsia sSapa, YUCIO MPOTOHOB U
HEHUTPOHOB B fA1pe, 0O0Ilee YHCIO 3JIEKTPOHOB, paclpeiesieHUE AJIEKTPOHOB IO AJIEKTPOHHBIM CIOSM,
MPOCTOE BEHIECTBO, GOpMyIia, HA3BAaHUE M THUII BBICIIETO OKCHUIA W THAPOKCHJA, JIETY4ero BOJIOPOIHOTO
COCIMHEHHMS (JI711 HEMETAJIOB));

XapaKTepU30BaTh OOIIHE XMMHUECKHUE CBOMCTBA aM(DOTEPHBIX OKCHUIOB U THIPOKCH]IOB; IPUBOIHUTH
MIPUMEPHI peakiui, MOATBEPKAAIOIINUX XUMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB U THJIPOKCH]IOB;



JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKLUi 110 YUCITy U COCTaBY UCXOAHBIX BELECTB U IPOAYKTOB
peakiuy; TeroBoMy 3(dexTy; HampaBIeHUIO NPOTEKaHUs PEAKIMU; U3MEHEHHUIO CTEIEHEeH OKUCIIEHUs
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXO/HBIX BELIECTB; YUaCTHUIO KaTaIU3aTopa;

OOBSICHATh W TNPUBOJUTH IPUMEPHl BIMSHUSA HEKOTOPHIX (akTOpoB (MPUPOAA pearupyrouux
BELIECTB, KOHIIEHTpAalMsl  BELIECTB, JIABJICHUE, TEMIlepaTypa, KaTajlu3aTrop, IOBEPXHOCTb
COIIPUKOCHOBEHUS pearupyroliyx BeLECTB) HA CKOPOCTh XMMUYECKUX PEaKIHii;

HAOIIOAAaTh M ONKCHIBATH YPAaBHEHHS PEAKIMA MEXIy BEIIECTBAMH C IIOMOIIBIO E€CTECTBEHHOTO
(PyccKOro Wil poJHOIO) A3bIKA U SI3bIKA XHUMUHU;

NPOBOJUTH ONBITHL, TOATBEPXKIAIOIINE XWMHUYECKHE CBOWCTBAa aM(OTEpHBIX OKCHAOB H
TMJIPOKCUOB; 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pEakLUU OT pas3iIuuHbIX (QaKTOpoB (Ipupozaa
pearupymomux BeUIECTB, KOHLIEHTpalUsl BEIIECTB, JaBJIEHUE, TEMIIEpATypa, KaTaau3aTop, MOBEPXHOCTh
COIIPUKOCHOBEHUS pearupyromiyux BeIecTB).

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics 101KeH ymemsy: ONPENENaTh Ledb Y4eOHOH [eATeNbHOCTH C IHOMOILBIO YUYUTENS U
CaMOCTOSITEJIbHO, UCKAaTh CPEJICTBA €€ OCYIIECTBIIEHHUS, paboTas IO IUIaHY, CBEPATH CBOU JECUCTBUS C
LIEJIBIO U TIPU HEOOXOMMOCTH UCTIPABIIATH OLIMOKU C IIOMOLIBIO YUUTEIIS U CAMOCTOSITEIbHO;

COCTaBJISITh AHHOTAILUIO TEKCTA,

CO3/1aBaTh MOJIENIM C BBIIEJIEHUEM CYLECTBEHHBIX XapaKTEPUCTUK O0BEKTa U MPEICTABICHUEM HX B
MPOCTPAHCTBEHHO-TPapUUECKON WIIH 3HAKOBO-CHMBOJIMYECKON (hopme;

OIpeNIeNIATh BU/IbI KJIacCU(PUKALUU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIIATH NPSIMOE I€TYKTUBHOE JJOKa3aTEIbCTBO.

Tema 1. Metasbl

[Tonoxenne MmeramioB B Ilepuommyeckoinl cucreme xumudeckux sieMeHToB [I. M. Menneneesa.
Merannuyeckas KpUCTaJUIMYecKas pelleTka U MeTaJUIMYecKas XMMHU4eckas cBsi3b. OOuue pusnueckue
cBoiictBa MertaninoB. CnaBbl, HMX CBOMCTBAa M 3HaueHHE. XHWMHUYECKHE CBOMCTBA METAJLUIOB Kak
BOCCTAHOBHUTEJIEH, a TAKXKE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUECKOM PSAY HANPSIKEHUM METAIIJIOB.
Kopposus metannos u cnoco6s! 60ps0bI ¢ Hell. MeTasuibl B ipupoje. OO01mire crnoco0bl UX MOITYYEeHHUS.

O0masi XxapakTepHUCTHKAa WIEJOYHBIX MeTaaaIoB. Meramasl B npupozge. OOmue crnocoObl ux
nonyuyeHusi. Ctpoerne atoMoB. lllenouHble MeTamuibl — HPOCTHIE BelllecTBa. BaxkHelue coearHeHUs
IIEJIOYHBIX METANIOB — OKCHUJbI, THIPOKCUIBI U CONHU (XJIOPUIBI, KApOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOIMCTBa U MPUMEHEHNE B HApOJAHOM X03diicTBe. Kanuitbie ynoOpeHus.

OO0mas xapakTepucTHKA 3JICMEHTOB I1apHOM noarpynnsl II rpynner.

Crpoenue aromoB. lllenoyHo3emMenbHbIE METANIBl — IPOCTHIE BelllecTBA. BaxHeie coeguHeHNs

II€JI0YHO3EMENIbHBIX METAJJIOB — OKCHJbI, TUAPOKCHJBI M CONMU (XJIOPHJBI, KapOOHAThl, HUTPATHI,
cynbdathsl, pocdartbl), X CBOWCTBA U IPUMEHEHUE B HAPOJTHOM XO35HCTBE.

AJIIOMHMHHUIA.

Crpoenue aroma, (U3MYECKHE W XHUMHYECKHE CBOMCTBa mpocToro BemiectBa. CoennHEHHS
IIOMUHUS — OKCHJ M THUAPOKCHJ, UX aM(OTepHbI Xapakrep. BakHeiime conmu amroMHUHUS.
[IpuMeHeHne antOMUHUSA U €70 COCINHEHUM.

Keaneso.

Crpoenue aroma, GU3HMYECKHUE W XUMUUYECKHE CBOWCTBA MPOCTOTO BEMIeCTBA. | eHETHYECKUE PSAbI
Fe*? uFe™.

Baxnelimme comm jkene3a. 3HAYEHHE JKele3a M €ro COSJUHEHUN Uil NPUPOABI M HAPOJHOIO
XO03SIMCTBA.

JdemMoHcTpanum.

OOpasupl MIETOYHBIX U IIEJIOYHO3EMETbHBIX MeTaioB. OOpa3isl ciuiaBoB. BsaumopeiicTBue
HATpUsl, TUTUA U Kalblig ¢ BOJOW. B3anuMmoelicTBUe HATpUA U MarHusi ¢ KUCJIOpoAoM. B3aumoneiictBue
MeTauioB ¢ HeMetaiiamu. [lonydenne rugpokcuaos xenesa (I1I) u (I10).

JlabGopaTopHbie ONBITHI.

12. B3aumoneicTBUE PACTBOPOB KHUCIOT U cojed ¢ Meraiamu. 13. O3HakoMJEHHE C pyAaMH
xenesa. 14. OxpammBaHue TUIAMEHHM COJISIMH IIEIOYHBIX METauioB. 15. BzaumopeicTBue KajabLHs C
BozoH. 16.IlonydeHne ruipokcuaa Kajablus U UCCIEA0BaHUE €TI0 CBONCTB.



17. Tlony4yeHue TMIpPOKCHIA AIFOMUHUS U UCCIIEI0BaHUE ero cBOMCTB. 18. B3aumoneiicTBue xenesa
¢ cosiHoM kucnoTo. 19. ITomyduenue ruapokcuion xenesa (I1) u (I1I) n n3yyenue ux cBOMCTB.

IIpeaMeTHbIE pe3ybTaThl 00y4eHHs

VYyamuiics 10JI2KeH ymems: WCIOJIb30BaTh IPU XAPAKTEPUCTUKE METAUIOB M HUX COECAMHEHUU
MOHATHUSA: «METAJUIb», «PSAJ AKTUBHOCTH METANIOBY», «ILEJIOYHBIE METaUIbl», «IIEJI0YHO3EMENIbHbIC
METaJUIbl», UCIOJIb30BaTh HMX IPU XapaKTEPUCTUKE METAJUIOB; JAaBaThb XapaKTEPUCTUKY XUMHUUYECKHUX
3JIEMEHTOB-METAILIOB (IIEJIOYHBIX METAJJIOB, MAarHusl, KaJIbLIKs, aTFOMUHHUS, JKeJie3a) M0 UX MOJ0KEHUIO B
[Tepuonnueckoii cucteme Xxumudeckux anemeHToB J[. M. MenaeneeBa (XUMHUECKHUI 3HAK, TTOPSIIKOBBIN
HOMEp, MEpuoJ, Ipylna, MOArpyIIa, OTHOCUTENbHAs aTOMHas Macca, CTpOEHUE aroMma (3apsn sapa,
YHCII0O NPOTOHOB U HEUTPOHOB B siipe, OOIIEEe YHUCIO 3JIEKTPOHOB, paCHpellelieHHe 3JEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (hOpMYJIa, HA3BaHUE U THIT BBICIIETO OKCHU/IA ¥ TUAPOKCUIA);

Ha3bIBaTh COCIMHEHHS METANIOB M COCTABIISATH UX (POPMYJIBI [10 HA3BAHUIO;

XapaKTEepU30BaTh CTpOEHUE, 00mmme (U3MYECKHEe U XHUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJIOB;

OOBSICHSITH 3aBUCHUMOCTH CBOMCTB (UM MIPE/ICKAa3bIBATh CBOMCTBA) XUMUYECKUX JIEMEHTOB-METAIIJIOB
(paguyc, MeTalNIMYECKHE CBOMCTBA JJIEMEHTOB, OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA
9JIEMEHTOB) M 0O0pa3yeMbIX MMM COEIMHEHHM (KHUCJIOTHO-OCHOBHBIC CBOWCTBA BBICIIUX OKCHUIIOB U
THIPOKCHUIOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbLHBIE CBOMCTBA) OT MoJioxkeHus B [lepuonudeckoil cucteme
xuMudeckux ajemeHToB 1. Y. Meneneena;

OINKCHIBATh OOIME XUMHUYECKHE CBOMCTBA METAJIOB C MOMOINBIO €CTECTBEHHOrO (PYyCCKOTO WIIH
POJIHOTO) SI3BIKA U SI3bIKA XMMUU;

COCTABJISITh MOJIEKYJISIPHBIE YPAaBHEHMSI PEAKUUN, XapaKTEpU3YIOIIMX XHUMUYECKHE CBOWMCTBA
METaJUIOB U UX COCIMHEHHM, a TAK)KE PJICKTPOHHBIC YPAaBHEHUS ITPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHNUS,

YpaBHEHUS AJEKTPOIUTUYECKON TUCCOLMALMN; MOJEKYJISIPHbIE, MOJHBIE U COKPAILEHHbIE MOHHbBIE
YpaBHEHUS PEAKIIHM C YIaCTHEM DJICKTPOJIUTOB;

yCTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY CTPOCHHEM AaTOMa, XUMHUYECKOH CBA3BIO,
TUTIOM KPUCTAUIMYECKOW PEIIETKH METaUIOB U MX COCIWHEHUM, HX OOmuUMHU (U3HYECKUMU U
XUMUYECKUMH CBOMCTBAMU;

OMHCHIBATh XUMUYECKHUE CBOMCTBA MIEOYHBIX U MIEJIOYHO3EMETBHBIX METAJIJIOB, & TAKKE aTFOMUHHS
1 JKelie3a U MX COeTMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJIHSTh, HAOIIOIaTh M OMUCHIBATH XUMUYECKUNA HKCIIEPUMEHT O PACIO3HABAHUIO BaXKHEHIIINX
KaTMOHOB METAJUJIOB, TUAPOKCH/I-HOHOB;

OKCIEPUMEHTAIbHO  MCCIEOBaTh  CBOMCTBA  METAUIOB W HMX  COCIMHEHHUM,  peliaTh
AKCIEPUMEHTAIIbHBIE 33/1a4M 10 TeMe «MeTamby;

OTHCHIBATh XUMHYECKUH IKCIIEPUMEHT C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U
SI3bIKa XUMUU;

MPOBOJIUTH PACUYETHI 10 XUMUIECKUM (POPMYJIaM B YpaBHEHUSIM PEaKIUi, TPOTEKAIOITUX C YIaCTHEM
METAJUIOB U UX COCIMHEHUM.

MeranpeamMeTHsblie pe3yabTaTbl 00y4eHHs

VYyamuiics 10JI:KeH ymems:paboTaTh 0 COCTABICHHOMY IUIaHY, UCTIONB3Ys HAPSAAY C OCHOBHBIMH U
JIOTIOJTHUTEBHBIE CPEICTBA (CIIPABOYHYIO JTUTEPATYPY, CIOXKHBIE TpuOOpHI, cpeactsa MKT); ¢ momoripio
yUUTENs OTOUPATh AJIsl pelIeHrs Y4eOHBIX 3a7a4 HEOOXOAUMbIE CIIOBApH, SHIIUKIIONEIUH, CIIPABOYHHKH,
AJIEKTPOHHBIC JTUCKH,

COTOCTABNIATh M OTOMpaTh HH(OpPMANHIO, TOMYYEHHYIO M3 Pa3INMYHbIX HMCTOYHUKOB (CJIOBapH,
SHIMKJIONIEINH, CIIPABOYHHUKH, dJIEKTPOHHBIEC TUCKH, ceTh IHTEpHET);

MPENCTaBIATh WH(POPMAIMI0O B BUAE TaOMUI, CXEM, OMOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npumeHenuem cpeacts UKT;

oOpMIIATH CBOM MBICIM B YCTHOW M MUCHMEHHOW PEYd C Y4E€TOM CBOUX yUEOHBIX U KM3HCHHBIX
pEUYEBBIX CUTYallU, B TOM uKcie ¢ npumeHenreM cpeacts UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYHIECTBJIATh JOKA3aTeIbCTBO OT POTUBHOIO.

IIpakTukym 1. CBolicTBa MeTAJI0OB M MX COeHHEHMIT



1. OcymecTBiaeHNE LIETIOYKH XMMUYECKUX INpeBpamieHuil. 2. ITomyuenue u cBolicTBa COEIMHEHUN
MeTauioB. 3. PenieHue 3KCIEPUMEHTAJbHBIX 3a/ad Ha Paclno3HABAHME M IOJYYEHHUE COEAMHEHUH
METaJIJIOB.

IIpenmeTHbIe pe3yjbTAThI 00yUYeHUs

VYyamuiics 10J1KeH ymemsp:

oOpamatecsi ¢ 1a00paTOPHBIM 00OPYIOBAaHUEM M HArpeBaTEIbHBIMU MPUOOPAMU B COOTBETCTBHHU C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;

Ha0JI0/1aTh 32 CBOMCTBAMH METAJJIOB M UX COCIUHEHUN U SBJICHUSIMHU, IPOUCXOSAIIUMH C HUMU;

OIMCHIBATh XUMUYECKUI IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOT'O (PYCCKOIO UM POJIHOTIO) SI3bIKa U
SI3bIKAa XUMUU;

JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM IPOBEJECHHOIO SKCIIEPUMEHTA.

MeTanpeamMeTHbie pe3yJabTaThbl 00yUeHUus

VYyamuiics 10JKeH ymMems:  ONpPEAeNaTh, HUCXOAsS W3  ydyeOHOM  3amayd, HEOOXOIUMOCTh
UCIOJIb30BaHUs HAOIIOICHUS HIIM IKCIIEPUMEHTA.

Tema 2. HemeTtasibl

OOmiass xapakTepuCTHKa HEMETaJUIoB: mojioxeHue B Ilepuogumueckoil cucTteMe XHUMHUYECKUX
sanemenToB /. 1. MenpeneeBa,0cO00EHHOCTU CTPOEHHUS aTOMOB, AJIEKTPOOTpUIaTeibHOCTh (D0) KakMepa
«HeMeTalmmyHocTh», psaa D0. Kpucramimdeckoe CTpOEHHE HEMETaNIOB — MPOCTHIX BEILECTB.
Annorponusi. dusnueckue cBoiicTBa HeMeTaIoB. OTHOCUTENBHOCTD MOHATHI «METAILII» U «HEMETAIID».

Bopopoa.llonoxenne Boaopona B Ilepumoamueckod cucrtemMe XuMHueckux isnemeHTtoB J[. U.
MenneneeBa. CtpoeHue aroma M MoJieKynbl. Pu3nueckue U XHMMHUYECKHE CBOMCTBA BOJOPOAA, €ro
MOJIy4YeHUE U IPUMEHEHUE.

Crpoenue Mmonekyinsl. BomoponHas xumuueckasi cBa3b. PuU3NUYECKHE CBOWCTBA BOJbL. AHOMaIMU
CBOMCTB BOAbl. ['mapoduiabHble M THAPOPOOHbBIE BellecTBa. XUMUYECKHE CBOMCTBA BoJbl. KpyroBopot
BoAbl B npupoge. Bonmoouucrtka. Aspanuss Boabl. bbeiToBble (GuibTphl. MuHepalibHbIE BOJIBI.
JlctunnupoBaHHas BOJa, €€ NOJy4YEeHUE U IPUMEHEHHE.

O0mas xapakTepucTHKA rajJoreHoB.

Crpoenne atoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COEJUHEHHS TaJIOT€HOB, UX CBOMCTBA.

Kpartkue cBegenust o xiope, Opome, ¢rope u ione. [IpumeHeHne TaJIoT€HOB U UX COCIUHEHUM B
HapOJHOM XO3sICTBE.

Cepa.

Crtpoenue aToMa, ajsIOTPOIHUS, CBOICTBAa U MpUMeHeHUe poMOuueckoil cepbl. Okcuanl cepsl (IV) u
(V]), ux nonyuenue, cBoiictBa u npumeHenue. CepHas KUCJIOTa U €€ COJIM, UX MPUMEHEHUE B HapOJHOM
xo3sucTBe. [Ipon3BOACTBO CEPHON KHUCIIOTHI.

A3or.

CrpoeHne aTtomMa M MOJIEKYJBI, CBOMCTBA IMPOCTOrO BeLIECTBA. AMMMAaK, CTPOEHHME, CBOMICTBA,
noydeHue u npumeHenue. Com aMMOHUsI, UX cBolcTBa U mpumeHenne. Okcuapl azota (1) u (IV).

A30THas KHCJIOTa, €e CBOMCTBA M NMpUMeHeHHe. HUTpaTsl 1 HUTPUTHI, IpoOIeMa UX colep>KaHHs B
CeJIbCKOXO03SCTBEHHON POAYKIIUU. A30THBIE y100pEHUSI.

Dochop.

CrtpoeHue atoma, ajsIOTpONHUs, CBOICTBa Oesoro u kpacHoro ¢ocdopa, ux npumeHenre. OCHOBHBIE
coeauHenus: okeua pocdopa (V) u oprodocdopHas kucnora, pocdatsl. PochopHbie yroOpeHus.

Yraepon.

Crpoenue aToma, alIoTponus, cBoiicTBa Mmoaudukanuit, npumenenue. Okcuasl yraepoaa (II) u (IV),
UX CBOMCTBa M mpuMeHeHHe. KapOoHAThI: KambIUT, cOfa, MOTAIll, WX 3HAYEHHE B IPUPOJE U KU3ZHU
4eJI0BeKa.

Kpemunii.

CrpoeHune aToMa, KpUCTAJUIMYECKUN KpEMHU, ero cBoiicTBa U npumeHeHue. Okcun kpemuus (IV),
€ro MpPUPOJHbIE PasHOBUAHOCTH. CHIIMKAThl. 3HAYEHUE COCIMHEHUW KPEMHHS B >KMBOW M HEXHUBOU
npupoje. IlonsTie o CUIMKaTHON TPOMBILITIEHHOCTH.

JdemoHcTpanmu.



OO0pa3ipl raToreHoB — MPOCTHIX BEIISCTB. B3anMoaelicTBrE TaJOreHOB ¢ HATPUEM, C ATFOMUHUEM.
BriTecnenue xymopom Opoma MM MOJAA U3 PAacTBOPOB UX cojiell. BzaumoneicTBue cepbl ¢ MeTalljiamMH,
BOZIOPOJIOM M KHCJIOpoAOM. B3aummoneicTBue KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEJIbIO.
[TornomieHue yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHOBiIeHHE MEAM U3 €€ OKCHA YIJIEM.
OO0pa3upl MPUPOTHBIX COSNMHEHHN XJIopa, cephl, pocdopa, yriaepoaa, kpemuus. OOpasipl BaKHEHIIINX
JUISL HApOJHOTO XO035HCTBa CyIb(haTOB, HUTPATOB, KapooHaTOB, (hochaToB. OOpa3Ipl CTEKIA, KEPAMUKH,
LIEMEHTA.

JlabGopaTropHble ONBITHI.

20. ITonyyenue u pacno3znaBanue Bojopoza. 21. McciaenoBanue nmoBepXHOCTHOTO HATSXKEHUS BOJIBI.
22.PacTBOopeHue nepMaHTaHaTa Kajus WM MEIHOro Kyrmopoca B Boje. 23. ['maparanus 06€3BOKEHHOTO
cynbdara menu (I). 24. 3rotoBieHue TUIICOBOTO OTIIEYATKA.

25. O3HakoMJIEHHE C KOJUICKIMeH OBITOBBIX (GuiIbTpoB. 26. O3HAKOMJIICHHE C COCTaBOM
MUHEepaJibHOUM Bozbl. 27. KauecTBeHHast peakiusi Ha rajoreHua-uoHsl. 28. [lonydyeHne u pacno3HaBaHue
kucnopona. 29. I'openue cepbl Ha Bo3ayxe u B kuciopoze. 30.CpoiicTBa pa30aBIeHHON CepHON KUCTOTHI.
31. N3yuenue cBoiicTB ammuaka. 32. PacnosnaBanume comneit ammonusi. 33. CoiicTBa pa30aBiICHHOM
a30THOM KUCIOTHI. 34. B3aumoieiicTBUe KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ Menblo. 35. ['openue
docdopa Ha Bo3ayXe U B KuciIopoae. 36. PacrioznaBanue ocdaros. 37. ['openue yriis B kuciopoze. 38.
[TonydeHnue yronpHOM KUCIOTHI U U3y4eHHe ee cBOMCTB. 39. [lepexon kapOOHATOB B THUAPOKAPOOHATHI.

40. Pasnoxenue runpoxkap6bonara Hatpus. 41. [lonmydyeHne KpeMHEBOH KHCIOThI U HU3yUYEHHE €€
CBOMCTB.

IIpeaMeTHbIE pe3ybTAThl 00yYeHH s

VYyamuiics 10J5KeH  yMemsb. WCIONb30BaTh IMPH XapaKTEPUCTUKE METAIIOB M HMX COEIUHEHUI
MOHATUSA: «HEMETAJUIbI», «TaJOTEHBI», «AJJIOTPOIHBIE BHUIOU3MEHEHUS», (OKECTKOCTh BOJBI»,
«BpEMEHHAs! )KECTKOCTh BOJIBIY, «ITOCTOSIHHAS KECTKOCTh BOJABI», «00IIast dKECTKOCTh BOABIY;

JaBaTh XapaKTEPUCTHKY XMMHUYECKUX AJIEMEHTOB-HEMETaNIOB (BOAOPOJA, IajJOT€HOB, KHUCIOPOJa,
cephl, a3oTta, pocdopa, yraepoaa, KpeMHHUS) 10 UX MOJ0KeHUIo B [leproanyeckoil cucteMe XUMHUYECKUX
anemenToB JI. YI. MenzneneeBa (XMMHUYECKUI 3HAK, HMOPSAIKOBBIM HOMEp, MEPUOJ, TPYIA, MOATPYIIIa,
OTHOCHUTENIbHAsl aTOMHAsi Macca, CTpOeHHe aToma (3apsja sapa, YUCIO MPOTOHOB M HEUTPOHOB B fJIpe,
o011ee YUCIIO 3JEKTPOHOB, PACHpPEEIIEHNUE 3JIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), MIPOCTOE BEILIECTBO,
¢dbopMyna, Ha3BaHUE U TUM BBICIIETO OKCHA U THAPOKCHAA, (DOPMYIa U XapaKTep JEeTy4ero BOJOPOIHOTO
COC/IMHEHHUS);

Ha3bIBAaTh COSIMHEHHS] HEMETAIIJIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHHUIO;

XapaKTepu30BaTh CTPOEHHUE, OOIME (PU3NYECKHE U XHMHUYECKHE CBOMCTBA IMPOCTHIX BELIECTB-
HEMETAJIOB;

OOBSACHITh 3aBUCHMOCTh CBOWCTB (WJIM TIPEJICKA3bIBaTh CBOMCTBA) XUMHYECKHUX DJIEMEHTOB-
HEMETAJUIOB (paguyc, HEMETAJUIMYECKHUE CBOMCTBAa 3JIEMEHTOB, OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMHU COCTMHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BHICIINX OKCHJIOB
U TUJIPOKCHUJIOB, JIETYYHX BOJOPOIHBIX COCIUHEHUH, OKHCIUTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA) OT
nonoxxeHud B [lepuoandeckoii cucreme xumuueckux snemMenToB J[. . Menpaeneena;

OIKCHIBATh OOIIME XUMHUYECKHE CBOHCTBA HEMETAJIOB C IMOMOIIbIO €CTECTBEHHOIO (PyCCKOTO WU
POJTHOTO) sI3BIKA U SI3bIKA XUMUU,

COCTABJISITh MOJIEKYJIIPHBIE YpPAaBHEHMSI pPEAKUUN, XapaKTEpHU3YIOIIMX XWMHYECKHUE CBOMCTBa
HEMETAJUZIOB M HUX COEAMHEHMH, a TakKe OJJIEKTPOHHBIE YpPaBHEHHUS IMPOLIECCOB OKHUCICHUS-
BOCCTaHOBJICHUS;

YpaBHEHHUSI 3JEKTPOIUTUYECKON NHUCCOLMAIMN; MOJIEKYJISIPHbBIE, MOJHBIE U COKpPAIlEHHbIE MOHHbBIE
YpaBHEHUS PEAKLHM C y4aCTHEM JICKTPOIHUTOB;

YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3M MEXIY CTPOEHHEM aToMa, XMMHUYECKOW CBA3bIO,
TUTIOM KPHUCTAJUTMUECKON pEIIeTKH HEMETalIOB W WX COCIWHEHWH, MX OO0mUMU (DU3UYECKHUMH |
XUMHYECKUMH CBONCTBaMU;

OIMCHIBaTh XMUMHMYECKHE CBOWCTBA BOJOpOJA, TaJOI€HOB, KHUCIOPOAA, cepbl, a3ora, (ocdopa,
rpadura, anmMasa, KpeMHHUS U UX COSUHEHHI ¢ TOMOIIbIO €CTECTBEHHOTO (PYCCKOI0 WIIM POJHOTO) SI3bIKA
U SI3bIKa XUMHH;



OMMHCHIBATH CIOCOOBI yCTPAaHEHHS JKECTKOCTH BOABl W BBINOJIHATH COOTBETCTBYIOIIMA WM
XUMHUYECKUN SKCIIEPUMEHT;

BBHITIONHATh, HAONIOAATh W OINKCHIBATH XWMHUYECKHI OSKCIIEPUMEHT IO PACIIO3HABAHUIO HOHOB
BOJIOpOJa U aMMOHHSI, CyIb(hat-, KapOOHAT-, CHIIMKAT-, pocdaT-, XJI0pUuI-, OpOMHI-, HOIU]I-UOHOB;

SKCIEPUMEHTAIbHO  MCCIEOBaTh  CBOMCTBA  METAJUIOB W HMX  COEIMHEHMM,  peliaTh
SKCIIEpUMEHTAIIbHBIE 3a1a4uM 110 TeMe «HemeTamby;

OMUCHIBATh XUMHUYECKUHN IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJAHOTO) SI3bIKA U
SI3bIKa XUMUU;

MIPOBOJMTH PACUEThI 0 XUMHUYECKUM (HOPMYJIaM U YPaBHEHUSM PEaKIUi, MPOTEKAOIINX C YIaCTHEM
HEMETAJUIOB M UX COEMHEHUI.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHUsI

VYyamuiics 10J1KeH ymems:

OpraHU30BBIBATh YUYEOHOE B3aMMOJCHCTBUE B IpyIine (pacmupeaesaTh poJid, JOTOBAPUBATHCS APYT C
JIPYroM | T. 11.);

peABUACTh (IPOrHO3UPOBATH) MOCIEICTBHUS KOJUIEKTUBHBIX PEIICHUI;

MMOHUMATh [IPUYMHBI CBOET0 HEyCIeXa U HaXOJAUTh CIIOCOOBI BHIXOA U3 3TOU CUTYAIlUH;

B JIMAJIOTE C YYHUTEIEM YYHUTHCS BBIPAOATHIBATH KPHUTEPHHM OICHKH W ONPEICISTh CTCIICHb
YCIICUTHOCTH BBIMOJHEHUSI CBOEW paboThl U paboOThl BCEX, HCXOAS M3 HUMEIOUINXCA KpPUTEPHEB,
COBEPILIEHCTBOBATh KPUTEPUH OLIEHKH M MOJIB30BAThCS MU B X0/ OIICHKU U CAMOOIICHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MTOATBEPKIaTh apTyMEHTHI (pakTamu;

KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHIO;

CIIylmiaTh JAPYTUX, MBITaTbCAd MPUHUMATH APYTYIO TOYKY 3pEHHs, ObITh FOTOBBIM HU3MEHHUTH CBOIO
TOYKY 3pEHUS;

COCTaBJISITH pedepar 1o onpeaeneHHon Gpopme;

OCYUIECTBJISITh KOCBEHHOE Pa3JIeIUTENIbHOE JOKA3aTeNbCTBO.

IIpakTukym 2. CBoiicTBa coeJUHEHHI HEMETALII0B

1. Pemenne »skcnepuMeHTanbHBIX 3amady mno Teme «lloarpynma ramoreHoB». 2. Pemenue
IKCIIEPUMEHTANIbHBIX 3a/a4 1o teme«lloarpynmna kucinopona». 3. Pemienue skcrnepruMEeHTAIBHBIX 3a/1a4
no teme «lloarpymnmna azoray. 4. Pemenue skcnepuMeHTalnbHbIX 3a7a4 o teMe «lloarpynna yriepoaay.
5. [lonyuenue, cobupanve U paco3HaBaHUE Ta30B.

IIpeameTHbIE pe3yJbTaThl 00y4eHUS

VYyammiics 10JKeH ymems. 00pamaThCs ¢ J1a0OpaTOpHBIM OOOPYJOBAaHWEM M HarpeBaTelbHBIMU
npubopaMu B COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30MaCHOCTH;

Ha0II01aTh 32 CBOWCTBAMH HEMETAIIOB U UX COSIUHEHUN U SBJIICHUSIMH, IIPOUCXOIAITAMHU C HUMU;

OTMHCHIBATh XUMUYECKUH IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
SI3bIKAa XUMUU;

JIeaTh BBIBOJIBI MO PE3YJIbTaTaM IMPOBEIEHHOIO SKCIIEPUMEHTA.

MeTranpeamMeTHblie pe3yabTaTbl 00y4eHHU s

Yyamuiics 10JI2KeH ymems:

OTIpeNIeNATh, HWCXOMs W3 Y4eOHOW 3a7auyd, HEOOXOJUMOCTh HCIOJIb30BAHUS HAONIOJACHUS WIH
JKCIEPUMEHTA.

Tema 3. O6001menne 3HAHUI M0 XUMHUH 32 KyPC OCHOBHOI IIKOJIBI.

[Tepuonnueckuii 3akoH u Ilepuogmueckas cucrema xummudeckux siaeMeHToB . M. Menneneesa.
du3nUecKuil CMBICIT MOPSIKOBOIO HOMEpa 3JEMEHTa, HOMEPOB MEPHOJa W TPYIIbBl. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOWMCTB 3JIEMEHTOB U UX COCAMHEHUHN B MEPUOAAX U TPYIIAX B CBETE€ MPEJICTABICHUU O
CTPOECHHUH ATOMOB AJIEMEHTOB.

3HavYeHHE NMEePUOANYECKOr0 3aKOHA. BUAbl XMMUYECKUX CBSI3€UM U THUIBI KPUCTAUNIMYECKUX PEHIETOK.
B3anMocBs3p cTpoeHHs U CBOMCTB BemiecTB. Kiaccudukanus XUMHYECKUX PEAKIUN IO Pa3TMYHBIM
MpU3HAKaM (Y4MCII0 U COCTaB PEarupyrONINX U 00pa3yOIUXCsl BEIIECTB; HATHINe



rpaHuIb pasznena (asz; TeroBoi 3¢ (GexT; N3MEHEHHE CTeTeHEeH OKUCICHNS aTOMOB; UCIIOJIb30BaHUE
KaTaJln3aropa; HampaBiieHUe npoTekaHus). CKOpOCTb XUMHUECKUX peaklUi U (pakTopshl, BIUSIOIIME HA
Hee. OOpaTUMOCTh XMMUYECKUX PEaKIUi U CIIOCOOBI CMEUICHUS XMMUYECKOT'O0 PABHOBECHSL.

IIpocTeie u cioxHbIE BemecTBa. MeTajisl U HeMeTauibl. ['eHeTnyeckue psAasl MeTalia, HemeTailia
u nepexonHoro Metamia. OKCHIBIM TUAPOKCHIBI (OCHOBAaHUS, KHCIOTHI, aM(oTepHbIE THAPOKCHIIBI),
conu. Ux coctaB, kinaccupukanus u o0lue XMMUYECKHE CBOWCTBA B CBETE TEOPUU 3JIEKTPOIUTUUECKOM
JTUCCOLUAIUH.

JIMYHOCTHBIE Pe3yJbTAThI 00yUeHUs

VYyamuiics 10JKeH: 3Hamb U NOHUMAMb. OCHOBHBIE HCTOPUYECKUE COOBITHS, CBSI3aHHBIE C
pa3sBUTHEM XMMHUH U OOILECTBA; JOCTHKEHHS B O0JIACTH XMMHHU M KYJIBTYpHbIE TPAIULMH (B YACTHOCTH,
Hay4YHbIE TPAJAMLMU) CBOEH CTpPaHBl; OOIIEMHPOBHIC MJOCTIKEHHS B OO0JAaCTH XHMHUHU; OCHOBHBIE
OPUHLUIBI M IpaBUja OTHOIIEHUS K IPUPOAE; OCHOBBI 3J0pOBOr0 00pa3za JKU3HU U
3JI0pPOBBECOCPETAFOIINX TEXHOJIOTUH;

IIpaBWJIa MIOBEACHMS B YPE3BBIYAMHBIX CUTYalUIX, CBA3aHHBIX C BO3JCHCTBUEM Pa3INYHbIX BEILECTB;
OCHOBHBIE IpaBa U OOSA3aHHOCTH TpakJaHUHA (B TOM 4YMCJIE YYalllerocs), CBA3aHHbBIE C JINYHOCTHBIM,
IpoeCCHOHATILHBIM M KU3HEHHBIM CaMOOIIPE/IETICHUEM;

COILIMAIIbHYIO 3HAYMMOCTb U COZepKaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;

UCHBIMbIEAMD . TyBCTBO TOPAOCTH 3a POCCUICKYI0 XMMHUYECKYI0 HayKy M YBAKEHUE K UCTOPHH €€
pa3BUTHS; yBaOXCHHE W TNPHHITHE IOCTIDKEHHH XUMHH B MHpE; JIOO00Bb K TPUPOJEC; YBAXKECHHE K
OKpY’KaloIKUM (ydYaIluMCs, YYUTENsM, POJAUTENSIM U JIp.) — YMETh CIyIIaTh M CHbILATh MapTHEpa,
MPU3HABATH TPABO KAKIOTO Ha COOCTBEHHOE MHEHHWE, MPUHUMATh PEIICHHS C YYETOM IO3WIUI BCEX
YYaCTHUKOB; YyBCTBO IIPEKPACHOTO U ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHUPOM BEILECTB U
UX MpEeBpallleHUH; CaMOyBa)XKEHHUE U IMOLMOHAJIbHO-TIONIOXKHUTEIbHOE OTHOLIEHHE K ce0e;

npu3Haeamy: IEHHOCTb 370POBbs (CBOETO M APYIUX JIOJEH); HEOOXOIMMOCTh CAMOBBIPAKEHHUS,
camopeali3aliy, COUaIbHOTO MPU3HAHUS;

0C03HA8amMb: TOTOBHOCTh (WJIM HETOTOBHOCTH) K CAMOCTOSITENIHBIM IOCTYNKaM M JCUCTBUSM,
OTBETCTBEHHOCTb 3a UX PE3YyJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTB) OTKPBITO BbIpa)kaThb U OTCTAaUBATh
CBOIO MO3HIMIO U KPUTUYHO OTHOCUTHCSI K CBOUM IIOCTYIIKaM;

npoA6AAMY: SKOJIOTUYECKOE CO3HAHUE; J00pOXKEIaTeNbHOCTh, JOBEpPUE W BHUMATEIBHOCTh K
JIOASIM, TOTOBHOCTh K COTPYAHMYECTBY U JpYy*kOe, OKa3aHUIO MOMOLIM TeM, KTO B HEH HYyXJaercs;
00O0OIIECHHBIA, YCTOWYMBBIM W  H30MpaTeNbHBI IO3HABAaTENbHBIA HHTEpEC, WHHUIMATUBY U
JM0003HATENIBPHOCTh B M3YYEHUH MHpa BELIECTB M peakluil; 1el1eyCTpeMJIEeHHOCTh U HAaCTOMYMBOCTH B
JOCTUKEHHH 11eJIed, TOTOBHOCTh K MPEOI0JIEHUIO TPYIHOCTEN; YOSKIEHHOCTh B BO3MOKHOCTH ITO3HAHUS
IPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOT'O MCIIOJIb30BAaHUS JIOCTHKEHUH HAyKH U TEXHOJIOTUH Ui pa3BUTHUS
00II1eCTBA;

yMmemb: yCTaHABIMBATh CBSI3b MEXAY LIEJIbIO U3YyUEHUSI XUMHMH U TEM, JUIsl YETO OHA OCYIIECTBIIAETCS
(MOTHBaMu); BBIMIOJIHATH KOPPUTHPYIOIIYIO CaAMOOIEHKY, 3aKJIFOUAIOLIYIOCS B KOHTPOJIE 32 MPOILIECCOM
U3YyYeHHUs] XUMHH U BHECEHHU HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TamaM M crocoldam
M3YYEHUS] Kypca XUMHUU; BBIIOJHATh PETPOCHEKTUBHYIO CAaMOOLIEHKY, 3aKJIIOYAIOLIYIOCS B OLIEHKE
mpouecca M pesyipTaTa M3y4eHHMs] Kypca XMMHUM OCHOBHOM IIKOJIBbI, TOJABEACHUM WUTOTOB HA OCHOBE
COOTHECEHHS LIeJIel U PE3YJIbTATOB;

CTPOUTH JKM3HEHHBIE U TPO(ecCHOHANbHbIE IUIAHBI C YYETOM KOHKPETHBIX COIMAIbHO-
HUCTOPUYECKHUX, MOJUTUYECKMX MU SKOHOMMUYECKHUX YCJIOBMM; OCO3HaBaTh COOCTBEHHBIE ILIEHHOCTH H
COOTBETCTBHUE UX

MPUHUMAEMbIM B JKU3HU PEIICHUSM; BECTH JUAJIOI HAa OCHOBE PAaBHONPABHBIX OTHOIIEHUN U
B3alMHOI'O YB&)KCHHUS; BBIJCNIATH HPABCTBEHHBIH ACHEKT NOBEIEHUS U COOTHOCHUTH IOCTYNKU (CBOM H
APYTUX JI0JEeH) U COOBITUS C NPUHATBIMU ITHUYECKMMU HOPMaMM; B IpeesaX CBOMX BO3MOYKHOCTEH
IIPOTUBOACUCTBOBATh JCHCTBUSAM U BIMSHUAM, IIPEACTABISAIOLIUM yIrpo3y JKHU3HH, 370pPOBBIO U
0€30IIaCHOCTH JIMYHOCTH M OOIIECTBA.



OcHoBHbBIE BHABI 1eITeJILHOCTH Yuamuxcs

HaszBanue
pa3nena

Buapl 1esiTeJIbHOCTH YYauxcst

Bsenenne

XapaKkTepu3oBaTb XMUMHUUYECKHUE IJIEMEHTHI IEPBBIX TPEX MEPUOIOB,
KaJIMsl U KaJIbLMs 110 UX NOJOKEHUIO B Iepuoandeckoit cucreme . U .
Memnneneesa.

KnaccudumnupoBaTs 1 Ha3pIBaTh HEOPraHUYECKUE BEIIECTBA U3YyUYECHHBIX
KJIACCOB.

OnuceiBaTh OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, IIOATBEPIKJaTh CBOWCTBA HOPHUMEPAMH  MOJIEKYJISIPHBIX
YPABHEHUN XUMHWYECKUX PEAKLIMMI.

OnpenesnsiTb BUA XUMHYECKOM CBSI3U W THUI KPUCTALUIMYECKOU
PELIETKHU BEIIECTBA.

[Iporno3upoBaTh CBOMCTBA BEIIECTB B3aBUCUMOCTH OT UX CTPOECHHUSI.

BricTpanBaTh pa3BEpHYTBIE NHUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM
Ha MHPOPMAUIO U3 YyUYeOHHUKA M CIPABOYHBIX MaTE€pUaIOB, TPAMOTHO
HUCIIOJIb30BaTh U3YYEHHBIN NMOHATUMHBIN anmapaTKypca XUMHUH.

Hcnonp3oBaTh OpU BBIIOJHEHUM Y4YEOHBIX 3aJlaHUl W B IIpoliecce

HUCCIIE0BATEIbCKON AEATEIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XUMHUYECKOTO  COJZICpKaHUsl, CHpPAaBOYHbIE MaTepualbl, PECYpPChl
HNurepuera

MeTtamnsl.

PaCKpBIBaTI) CMBICJI U3y4YaCMbIX IMOHSTHH U IIPUMCHATL OTHU ITOHATHUS
IPHU OTIMCAHUU CBOMCTB BEIIECTB U UX IIPEeBpAIlICHUN.
OOBsCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUHN CBOWMCTB 2JIEMEHTOB
METAJIJIOB U UX COCAUHEHUMN C Y4ETOM CTPOCHMS UX aTOMOB.
XapakTepu3oBaTh CTPOCHHME METaJUIOB, oOmme QGU3nIYecKue u

XUMHUYECKHE CBONMCTBA METAJJIOB.

XapakTepus3oBaTb OOIIHE CHOCOOBINOIYUYEHHUSI METAJJIOB.

CnenoBath mpaBwiaM Oe3omnacHo palOoTel B JjabopaTopuu NOpuU
HCII0JIb30BaHUM XUMHUUYECKOU MOCYZbl 1 000PYIOBAHUS.

ITIpou3BOAUTE BBIYUCIEHUS 110 XUMHUYECKUM YPaBHECHUSIM.

Hcnonw3oBaTh 0OpU  BBHINOJHEHUHM Yy4YEOHBIX 3aJaHUM  TEKCTHI
ydeOHHMKa, CIIpaBOYHBbIE Martepuajbl (IePUOJUYECKYIO CHUCTEMY
xuMuiueckux aneMeHToB [l . I . MenneneeBa, TabiIuIly paCTBOPUMOCTH
KHMCJIOT, OCHOBAHHUN M COJIEM B BOJIE, DIEKTPOXUMHYECKHUH PpPsiJ]
HanpsH>KEHUH METAJJIOB) .

Hcnonp3oBaTh OpU BBINIOJHEHUU Y4YEOHBIX 3aJlaHUMl W B IIpoliecce
HUCCIIEN0BATEIILCKON NEATEIIBHOCTH HAYYHO-IIONYJISIPHYIO JIUTEPATYPy
XAMHWYECKOTIO  COJIEpP)KaHHWs, CHOpPAaBOYHBIE MaTepHalbl, pPECYpPCHI
HNurepuera

Hemetamnsl

OOBsicHATH  OOIlIME 3aKOHOMEPHOCTH B  HU3MEHEHHU  CBOMCTB
HEMETAJUIOB M HX COEAMHEHUM B IIpeAenax MajlbIX IIEpHUOJOB U
TJIaBHBIX MOATPYNH NMEPUOIUYECKON CHCTEMBI XUMHUYECKUX DJIIEMEHTOB
C Y4E€TOM CTPOECHUSI UX AaTOMOB.

XapakTepu3oBaTh (PU3HUYECKHE M XHUMHYECKHE CBOMCTBA HNPOCTHIX
BEIIIECTB TaJIOTEHOB (HA TIpUMEpPE XJIOpa) UM CJIOKHBIX BEIICCTB
(x;mopoBOoIOpOZIa, XJIOpHJA HATPUs), CHOCOOBI WX TMOJYYCHHS,

NIPUMEHEHUE U 3HAYCHHUE BOPUPOJIE U )KU3HU YEIIOBEKA.
OmnpenensiTh XJ0PUA MOHBI B PacTBOPE.




IlnmanupoBath UM OCYIIECTBJISATH HA  NPAKTUKE  XUMHYECKHUE
OKCIICPUMCHTHI, IIPpOBOIUTDH Ha6JIIOI[eHI/ISI, AcjIaThb BbIBOAbI 10
pe3yJibTaTaMm 3KCIIEpUMEHTA .

CnenoBaTh mpaBWjiaM Oe30IMMacHO paboTel B JabOpaTOpuUH IIpU
HCTIOJIb30BAaHUN XUMHYECKOH MOCYABI M 000PyAOBaHUS.

BricTpanBaTh pa3BEpPHYTHIE MMCHMEHHBIC U YCTHBIC OTBETHI C OIIOPOH
Ha WH(OPMAIMIO N3 y4yeOHHKaA M CIPAaBOYHBIX MAaTEpHAIIOB, TPAMOTHO
HCITOJIb30BaTh U3YUYECHHBIN MMOHITHUHHBIN anmaparKypca XUMHHU.
Hcnonp30BaTh IIpU BBINOJIHEHUM YYEOHBIX 3aJaHUil M B IIpoliecce

HCCIIE0BATEIbCKON AEATEIbHOCTH HAYYHO-TIOMYJIIPHYIO JIMTEPATYpPy
XHAMHUYECKOI'O0  COJIEp)KaHHUsl, CHOpPaBOYHBIE MaTepHaldbl, PECYpPCHI
HNurepuera

O0ob61ienne
3HAHWH 3a
Kypc
OCHOBHOM
LIKOJIBI

PackppiBaTh CMBICII NEPUOANYECKOTO3aKOHA.

ITonnmare cCyleCTBOBaHME IIEPUOAUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX  3JE€MEHTOB  (HM3MEHEHHEe  paJuycoB  aTOMOB U
AJIEKTPOOTPULIATEIILHOCTH) M HX COEJAMHEHHI OT TMOJIOKECHUSI B
EPUOINYECKON CUCTEME U CTPOEHHS aToMaA.

YcraHaBiauBaTh  CBSI3b  MEXJY  [OJIO)KEHMEM  JJI€EMEHTa B
MEpUOJUYECKON CUCTEME U CTPOSHUEM €ro aToma (CocTaBU 3apsiJ saapa,
ol1ree 4YMCIO BJIEKTPOHOB W pacllpelieJIeHUE HX MO 3JIEKTPOHHBIM
CJIOSIM) .

XapaKTepHu30BaTb XWMHUYECKHE 3JIEMEHTHI IEPBBIX TPEX MNEPUOMOB,
KaJIUsl, KAJIBbLIHS 110 UX MOJIOKECHHUIO
B niepuoanyeckoit cucreme [ . 1. Menneneena .

CnenoBaTh nmpaBWwiaM Oe3omacHol paboTel B Jaboparopuu HOpuU
HCIIOJIb30BAaHUHU XUMHUYECKOU MOCYAbl U 000PYyOBaHMUS.

BricTpauBaTh pa3BEpHYTHIE IMCHbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha MH(POPMAILMIO U3 YUYeOHHKA U CIIPaBOYHBIX MaTEpPHUAIIOB, IPAaMOTHO
HUCIIOJb30BaTh U3YUYEHHBIN MOHATUMHBIN anmapaTKypca XUMHH.
Hcnonp30BaTh NpH BBINOJIHEHUH YYE€OHBIX 3aJaHUN TEKCThl yUYeOHHUKa,
CIlpaBOYHbIE MaTepuaibl (IIEPUOAUUYECKYIO CHCTEMY XHUMHUYECKHUX
anemeHToB JI . 1 . MenneneeBa, TaGiauily pacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUI M COJIEM B BOJE, DJICKTPOXWUMHUYECKHUMN PsiJi HAIPSKEHUNU
METAaJIJIOB) .

Hcnonp3oBaTh IpU BBINIOJHEHUM YYE€OHBIX 3aJlaHUN M B IIpoliecce

HUCCJIEN0BATEIILCKON JESITEILHOCTU HAy4YHO IIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COAEP)KAHUs, CIPABOYHbIE MaTepUallbl, PECYPCHI
HNurepuera




Temamuueckoe nnanuposanue no xumuu,9 Kuacc,
(2 uaca 6 neoeno, écezo 68 uacoe)
YMK O.C. I'abpuensana.

Ne | HamMeHOBaHHe TeMbl Bcero M3 Hux
n/n JacoB
IIpakTH4eckue padoThI JAuarnocruyec | Temarn
Kas padora YecKue
padoThI
1. .BBenenne 10 . 1 1
2. | Tema Nel. Metanibt 20 Nel. OcymiecTBiieHHE LIENOYKH 1
XUMHUYECKUX  IPEBpAIICHUM.
No2. TlomyueHue u CBOICTBA
COCIMHCHUI MeTaaoB. Ne3.
Pemenne skcriepuMeHTanbHBIX
3a7a4 Ha pPaclO3HAaBaHUE U
MIOJIy4YEHHUE COCJIMHECHU I
METAaJLJIOB.
4. | Tema 4. 28 Nel. Pemenne 1
Hewmerais SKCIHEPUMEHTAIBHBIX 3a4a4 I10
teme «lloarpymnmna ragoreHoBy.
Ne2. Pemenne
AKCIEPUMEHTAIBHBIX 337a4 I10
teme«lloarpynna xkucnopona».
Ne3. [lonyuenue, coOupanue u
pacro3HaBaHue ra3os.
6. Tema 6. 10 1
O0600111IeHIE 3HAHUT 32
KypC OCHOBHOM IIIKOJIBI.
Hroro: 68 6 2 2

Onucanue yueOHO-MeTOAMYECKOr0 U MAaTePHAJIbLHO-TEXHMYECKOro odecrevyeHus: 00pa3oBaTebLHOM
AeATEeJbHOCTH

Y4edH0 — MeTOANYECKOE o0ecrieyeHne

1. Astopckas nporpamma O.C.I'abpuensina, coorBercTBytomas ®enepaabHoMy ['ocynapcTBeHHOMY
o0pa3oBaTeTbHOMY CTaHIApTy OCHOBHOTO 00Imero oOpa3oBaHHWs W JONyIleHHas MUHHUCTEPCTBOM
obpaszoBanust u Hayku Poccuiickoit @enepauun (O.C.I'abpuensu Ilporpamma xypca xumuu juist 8-9
KJ1accoB 001meoopazoBaTenbHbIX yupexaennii / O.C.I'abpuensa. — M.: [Ipoda, 20171.).

2. Tabpuensn, O.C. Xumusa. 9 xmacc: yueb. ans obmeobOpazoBatenbHbix yupexnaenuit /O.C.
I"abpuensn.-2-e uzn. crepeorur.- M.: JIpoda, 2018.-286 c.

3. I'abpuensn, O. C. HacronpHast kHuMra yuutens. Xumus9 K .. meroaumdeckoe mocobue / O. C.
INabpuensu, U. I'. Octpoymos.- M.: [Ipoda, 2019

4. Tabpuensa, O. C. Xumusa8 kmacc.: KOHTPOJIbHBIE U MPOBEpoUYHbIe paboThl K yueOHuKYy O. C.
lNabpuensna «Xumus. 9/ O. C. T'abpuensn, [1. H. bepeskun, A. A. YmakoBa u np. — M.: JIpoda, 2019r.

5. I'abpuensn, O. C. U3yyaem xumuto B 9 ki1.: augaktuueckue marepuaist / O. C. I'abpuemnsn, U. T'.
OctpoymoB.- M.: biuk mtoc, 2017r.




6. I'abpuensn, O. C. Pabouas terpanp. 9 k 1. K yuebnuky O. C. IN'abpuensna «Xumus. 9»/ O. C.
I"abpuensu, A. B. Slmykosa. - M.: JIpoda, 2017T.

7. I'abpuensH, O. C. Xumus B TecTax, 3aaavax, ynpaxunenusx. 8— 9 k. / O. C. I'abpuensn, H. I1.
BockobGoitnukoBa.-M.: [Ipoda, 2017T.

MarepuajibHO-TeXHHYeCKOoe o0ecreyeHue

Jnst oO0ydeHus: ydauiuxcsi OCHOBHOW INIKOJBI B COOTBETCTBHHM ¢ TpeOoBaHUsMH DenepaibHOTro
rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJIapTa HE0OXOAMMa peanu3alus AesSTeIbHOCTHOTO MOIXO0AA.
JleaTenbHOCTHBIM MOAX0J TpeOyeT MOCTOSHHOW OmOpHl IMpolecca OOy4eHUS XMMHU Ha JEMOHCTpa-
LIUOHHBIA 3KCIIEPUMEHT, IIPAKTUYECKHE 3aHATHS U JIaOOPATOPHBIE OIBITHI, BBITOJHSAEMBIE yYallUMHCS.
Kabuner XxuMuu ocHaImEH KOMIUIEKTOM JIEMOHCTPAIIMOHHOTO U JJAOOPAaTOPHOTO 00OPYAOBAaHUS 110 XUMUHU
111 OCHOBHOM LIKOJIBI.

Hamypanvuvie 06vexkmul

HarypanbHble OOBEKTHI, HCHONb3yeMble B OOYyYEeHMM XHMHH, BKJIIOYAIOT B ce€0s KOJUICKIUH
MUHEPAJIOB U TOPHBIX MOPOJ, METAJUIOB U CIUIABOB, MMHEPAJIbHBIX yIOOpEHUH, IIacTMacc, KayyyKos,
BOJIOKOH U T. [I.

O3HaKOMJICHHE YYalIMXcCsi ¢ 00pa3lamMH MCXOJTHBIX BEIIECTB, MOJIYMPOAYKTOB M T'OTOBBIX H3IETHIA
MO3BOJISICT MOJYYUTh HAIJISIIHOE IpEeACTaBiIeHHE 00 3THX MaTepuanax, UX BHELIHEM BHUJE, a TaKXkKe O
HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.

Xumuueckue peakmugvl u Mamepuaivl

OOpameHre co MHOTHMMH BEUIECTBaMH TpeOyeT CTpPOroro CoOONIOJEHUS TPaBUI TEXHHUKH
0e301acHOCTH, OCOOEHHO IpU BBIIOJHEHUM OIBITOB CAMUMH YydalluMHcsA. Bce HeoOXoauMmble Mepsl
MIPEIOCTOPOKHOCTU YKa3aHbl B COOTBETCTBYIOLINX JOKYMEHTaX U UHCTPYKLUSX.

Xumuueckas nadopamopnan nocyoa, annapamasl u npudopvl

XuMuyeckasi 1mocyja MoJpas3iesieTcss Ha JBE TPYINIBL: JUIsl BBIIOJHEHUS OIBITOB yYaIllUMHCS U
JEMOHCTPALIMOHHBIX OIIBITOB.

[Ipubopsl, anmapaTel U YCTaHOBKH, HCIOJb3yEMblE Ha YpOKaX XHMHHU, MOJAPA3JEISAIOT HA OCHOBE
MPOTEKAIOIUX B HUX (PU3NYECKUX U XUMUYECKHUX.

Mooenu

OObeKkTaMM MOJEIMPOBAHUS B XHMHUHU SBJISIOTCS aTOMBI, MOJIEKYJBbl, KPHUCTaJIbl, 3aBOJICKHE
anmnaparthl, a TAK)Ke MIPOUCXOISAIINE ITPOLIECCHI.

B npenonaBaHiK XMMHMH UCTIONB3YIOTCS MOJIETH KPUCTAJUIMYECKUX PEHIETOK aMasa, rpadura, cepsl,
dbocdopa, okcuma yrimepoma(lV), moBapeHHOW coyid, JbAa, HoOma, XKeie3a, MEAH, MarHus, HaOOpPbI
MOJIEJIEN aTOMOB JUIsl COCTaBJICHHSI IIAPOCTEPKHEBBIX MOJIEIEH MOJIEKYII.

Yueonwvie nocoous na neuammnoit ocrnoge

B npouecce o0yueHHst XUMUU UCHOIB3YIOTCS CIEIYIONUE TAOIHUIIBI TOCTOSIHHOTO SKCIIOHUPOBAHMSL:
«[lepuonuyeckas cucrema xumudeckux snemeHtoB J[.M. MenneneeBa», «Tabmuua pacTBOpUMOCTH
KHCIIOT, OCHOBAaHMH M coyiel», «OIEKTPOXUMUYECKUI psi HaNpsDKEHUH MeTamuioBy», «Kpyrosopot
BELIECTB B MPUPOIE» U JIp.

JUist opraHu3ay caMoCTOSITeIbHON paboThl 00yUaIOMIMXCs HA YPOKaxX UCIOIb3YIOT Pa3HOOOpa3HbIe
IUIaKTUYECKUe MaTepuasbl: TETpaJud Ha I[EeYaTHOM OCHOBE WJIM OTAENbHble pabouyue JUCThl —
MHCTPYKLUHU, KapTOYKH C 3aJaHUSMHU pa3HOM CTENEHM TPYAHOCTH AJI M3Yy4EHHUs HOBOIO Marepuana,
CaMOITPOBEPKU U KOHTPOJIS 3HAHUM ydaluxcs.

Jnst obGecriedeHus: 6€30MacHOro TpyZa B KAOMHETEe XUMUN UMEETCS:

e TPOTHUBOIOKAPHBIK UHBEHTAPb

e anTeuyky ¢ Ha0OpOM MEIMKAMEHTOB U MEPEBA30UHBIX CPENICTB;

e UHCTPYKIIHMIO 10 ITpaBHIIaM O€30MaCHOCTH TPYyAa AJs 00ydaromuxcs

e KYpHaJ perucTpallii MHCTPYKTaXa Io MpaBuiaM 0€30MacHOCTH Tpy/a.

Meauapecypchni:
1. Enunsle oOpa3oBaTenbHBIC peCypehl ¢ caiita WWW. school-coolection.edu.ru
2. (eanHOM KOJUIEKIIUU 00pa30BaTEIbHBIX PECYPCOB)



Pexomenayemas Jureparypa.
1. JIuteparypa, ucnosb3zyeMasi y4uTeJIeM:

- OCHOBHasA Tumepamypa

1. T'abpuensa O.C. Ilporpamma kypca xumum it 8-11 kimaccoB 001meoOpa3oBaTEIbHBIX
yupexxaenuid. — M.: Jlpoda;

2. T'abpuensn O.C. Xumus: 8 kiacc : yd4eOHUK i 0OIeo0pa3oBaTeIbHbIX YUPEKICHUH. — M.:
Hpoda.

- 0ONONIHUMENILHASL TUMepamypa

1. T'abpuensa O.C. U3ywyaem xumuio B 8 KiI.: augaktuueckue matepuansl / O.C. I'abpuensn, T.B.
Cwmupnosa. — M.: biuk mtoc

2. Xumus: 8 Kjacc: KOHTPOJIbHBIE U poBepouHble paboTsl K yueonuky O.C. I'abpuensna «Xumus. 8
knacey / O.C. I'abpuens, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : [Ipocda;

3. I'abpuensa O.C., Buckoboiinukosa H.I1., flurykoBa A.B. HactonbHas kHura yunrens. Xumus. 8
KII.: Metoaudeckoe mocooue. — M.: Jlpoda;

4. T'abpuensta O.C., PynoB H.H., TonkynoB B.M. Xumudeckuid SKCIEPUMEHT B IIKOJIE. 8 Kilacc. —
M.: Ipoca

5. Anxumuk (http://www.alhimik.ru/) - oguH W3 Jy4mHMX CaHTOB PYCCKOS3BIYHOTO XHMHYECKOTO
WuTepHera opueHTUPOBAHHBIN HA YUUTENS M YUCHHUKA, IPENOIaBATENs U CTYACHTA.

2. JlutepaTtypa, pekoMeHIyeMast ISl y4aLIUXCS.

- OCHO8HAA Tumepamypa

Fabpuensts O.C. Xumus: 9 kmacc : y4eOHUK A oOmieoOpa3oBaTeNbHBIX YUpeXKICHHH. — M.:
Hpoda.

- OONOIHUMENbHAS TUMePaAmypa

1. XKypnan «Xumus B LIKOJIEY;

2. Konrtpen - Xumus ans Beex (http://kontren.narod.ru). - nHpopManiMoHHO-00pa3oBaTeIbHBIN CallT
IS TeX, KTO U3y4aeT XUMUIO, KTO €€ MPEToIaeT, Il BCEX KTO MHTEPECYeTCs XUMUEH.

3. Anxumuk (http://www.alhimik.ru/) - oguH U3 Ny4mmx CaWTOB PYCCKOS3BIYHOIO XHMHUYECKOTO
WHTepHeTa OpHEHTUPOBAHHBIN HA YUUTENS U YICHUKA, TIPENOaBaTeNsl U CTyICHTA.

4. DHIMKIIONETMYECKHUIA CIOBaph FOHOTO XUMHKA

3. Meauapecypcsbl.

CD «Heopranuueckast XUMHS», U31aTEITBCTBO «Y UUTEIbY

— CD «llIxomna Kupmina u Medoans», n31aTeabCTBO «Y UUTEITh)

Xummst. [Tpocemenne «Heopranmyeckast Xumush»,. 9 kiacc. (Ha 2-X TUCKax)
Xumus (8-11 kmacc). Bupryansnas nabopatopust (yaeOHOE HIEKTPOHHOE U3/IaHHE)

Cucrema onleHUBaHUS

B ocHOBy kpuTepueB OICHKH y4e€OHOW IeATETHbHOCTH YYAIIUXCS TMOJOXKEHB OOBEKTUBHOCTh H
enunbIil moaxoa. [Ipu 5-6annbHO OlleHKe 1 BCeX YCTaHOBIIEHBI OOIIEANIAKTUYECKUE KPUTEPUH.

Ouenka «5» cTaBUTCS B CIydae:

1. 3HaHusA, MOHUMAaHUS, TIYOMHBI YCBOGHHUS OOYYAarOIMIMMCS BCEro o0beMa MPOrPaMMHOTO
Marepuana.

2. OTcyTcTBUS OMIMOOK W HENOYETOB MPH BOCIPOHM3BEICHUHM WU3YUYEHHOTO MaTepuaia, MpU YCTHBIX
OTBETaX, YCTPAHEHHUS OTACIbHBIX HETOYHOCTEH C TOMOIIBIO JOTIOJHUTEIBHBIX BOIPOCOB YUYUTEIS,
COOTIOICHHSI KYTBTYPhl TUCBMEHHON U YCTHOW peuu, MpaBuil 0(hOpMIICHUS MICHbMEHHBIX PaboT.

Onenka «4»:

1. 3HaHuMe BCEro M3y4eHHOr0 MPOrPaMMHOTO MaTepHania.



2. YMeHHE BBIICNATH TJaBHBIC TOJIOKEHUS B M3YYCHHOM Marepuaie, Ha OCHOBAaHUHM (PAKTOB U
IpUMepoB 0000IIaTh, JeNaTh BBIBOABI, YCTAHABIMBATh BHYTPHUIIPEIAMETHBIE CBSI3M, IPUMEHATh
II0JIyYE€HHBIE 3HAHMSI HAa IPAKTHKE.

3. HesnauuteneHble (HerpyOble) OWIMOKM M HEAOYEThl IIPU BOCIPOMU3BEIEHUM H3YYEHHOTO
MaTepuaia, COOJIIOJJCHHE OCHOBHBIX IPaBMJ KyJIbTyphl TNHCBMEHHOH UM YCTHOW pedd, MpaBHI
oopMIIEHUS MUCbMEHHBIX PaldoOT.

Onenka «3»

(YpoBeHb Ipe/ICTaBICHHH, COYETAIOLIMXCS C IEMEHTAMHU HAYYHBIX MOHATHH):

1. 3Hanue U ycBOGHHE MaTepHala Ha YPOBHE MUHUMAIIBHBIX TPeOOBaHUI NPOTpaMMBl, 3aTPyTHEHHE
IIPU CaMOCTOSTENIbHOM BOCIIPOU3BEICHUH, HEOOXOJUMOCTh HE3HAUUTEIBHOM MOMOIIY IpenojaBaTels.

2. YMmenue paboTaTh Ha YpOBHE BOCIIPOM3BENEHUS, 3aTPYyAHEHHS MIPU OTBETaX HAa BUJIOU3MEHEHHBIC
BOIIPOCHI.

3. Haninume rpyOoi ommMOKU, HECKOIBKUX HErpyObIX OIIMOOK IPU BOCHPOU3BEIECHUH H3YyYEHHOI'O
MaTepuala, He3HaUUTeJIbHOE HECOOII0CHNE OCHOBHBIX MPaBWJI KYJIbTYPbl IMCbMEHHONW M YCTHOW peuH,
npaBui 0(OPMIICHUS MIUCbMEHHBIX Pa0oT.

OueHKa «2»:

1. 3HaHMe W ycBOEHME MaTepuajlla Ha YpPOBHE HMKE€ MHUHUMAJIbHBIX TpeOOBaHWI INpOrpaMmbl,
OT/eJIbHbIE MPE/ICTaBIECHUS 00 U3YYEeHHOM MaTepHaie.

2. OrcyrcTBHME yMEHHMH paboTaTh Ha YpOBHE BOCIPOM3BEICHHWS, 3aTPYAHECHHUs IPH OTBETaxX Ha
CTaHJapTHBIE BOIIPOCHI.

3. Hamuune HeCKOJBbKUX TpyObIX OMIMOOK, OOJBLIOrO 4Mciaa HErpyObIX HpPHU BOCIPOU3BENCHHUU
M3Y4EHHOI'0 MaTepHaja, 3Ha4MTEIbHOE HECOOJIIOJICHHME OCHOBHBIX IPaBWJ KYyJIbTYPbl MHCbMEHHOH U
YCTHOM peuH, npaBui 0(pOpMIICHHUS MUCbMEHHBIX PadoT.

2.Kputepun 1 HOpMBbI YCTHOTO OTBETa IO OMOJIOTUN

Onenka «5» CTaBUTCS, €CIIU YUCHHUK:

1. TToka3biBaeT ri1yOOKOe U MOJHOE 3HAHUE U TOHMMaHUe BCEro o0beMa MporpaMMHOI0 MaTepuana;
IIOJIHOE€ TOHMMAHHWE CYIIHOCTH pPAaCCMATPUBAEMBIX IIOHATHN, SIBICHUHM M 3aKOHOMEpPHOCTEH, TEOpHH,
B3aUMOCBS3€EH.

2. YMeeT cOoCTaBUTh IMOJIHBIM M MpPaBUIbHBIA OTBET HAa OCHOBE M3YYEHHOTO MarepHala; BBIIEISITh
IJIaBHBIE TIOJIOKEHHS, CaMOCTOSTENIbHO TIOATBEP’KAAaTh OTBET KOHKPETHBIMH NpUMepamH, (hakramu;
CaMOCTOSITEIbHO W apryMEHTUpPOBAHO JielaTh aHaiu3, 0000I1aTh, BBIBOABI. Y CTaHABJIMBAET
MEXITpeIMETHbIE (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHWI) U BHYTPUIPEAMETHBIE CBSA3H, TBOPUYECKH
MIPUMEHSIET [TOJIyYE€HHBIE 3HAHUSI B HE3HAKOMOM CUTYaIlUH.

Onenka «4» cTaBUTCS, €CIIN YYCHHUK:

1. Iloka3pIBaeT 3HaHUA BCETO M3YyYEHHOI'O IPOTrPaMMHOI0 MaTepraia. J(aeT moaHbli U IpaBUIbHBIA
OTBET Ha OCHOBE H3YUYCHHBIX TEOpUH; JIONMyCKaeT HEe3HAYUTEIbHbIE OIIMOKM W HEJOYeThl IpH
BOCIIPOU3BE/IEHUN H3y4YEHHOTO0 MaTrepuala, ONpe/eleHHs] MOHSATUI, HETOUHOCTH MPH MCIOIb30BaHUU
HAyYHBIX TEPMHHOB WJIM B BBIBOJAX M O0OOIIEHUSAX M3 HAOIIOACHUI M ONBITOB; MaTepHall M3JaracT B
OTIpe/IeNICHHON JIOTHYECKON MOCIe10BaTeIbHOCTH, IPU 3TOM JIOMYCKAET OAHY HErpyOyro OmMOKY WIH HE
OoJsiee IByX HEOUETOB M MOXKET MX HCIPABUTh CAMOCTOSTENFHO NPU TPeOOBAaHUM WM IPU HEOOJBIION
MTOMOIIIH MPENo1aBaTesl.

2. YMeeT caMOCTOSTENBHO BBIIEIATH IVIABHBIE MOJIO0XKEHUS B U3YYEHHOM MaTepualie; Ha OCHOBaHUU
(bakToOB U MpUMEpOB 0000111aTh, /1€1aTh BHIBO/IbI, YCTAHABINBATH BHYTPUIIPEIMETHBIE CBS3H.

3. He o6mamaer n0oCTaTOYHBIM HAaBBIKOM pabOThl CO CIPABOYHON JHUTEPAaTypoid, YUEOHHKOM,
MEPBOUCTOYHUKAMH (TIPaBWJIBHO OpHEHTHUpYeTCs, HO paboraer MemneHHo). JlomyckaeT HerpyObie
HapyLIEHHs TPaBUi 0(OPMIICHHUS TUCbMEHHBIX PadoT.

Ouenka «3» CTaBUTCS, €CJIN YUYCHHK:

1. YcBoun ocHOBHOE cojiepkaHue ydyeOHOro Marepuana, MMeeT MpoOebl B YCBOGHUU MaTepHaia, He
IPEMATCTBYIOIIME  JajbHEWIIEMY YCBOEHHUIO TMPOrPaMMHOrO  MaTepuala; MaTepuan  H3JaraeT
HECHCTEMAaTU3UPOBAHHO, ()ParMEHTAPHO, HE BCET/1a IIOCIIEJOBATEIBHO.

2. Tloka3piBaeT HEAOCTATOYHYIO CHOPMUPOBAHHOCTH OTACIBHBIX 3HAHWM W YMEHUH; BBIBOJBI U
00001IeHNS apTYMEHTUPYET ¢1abo0, TOMyCKAaeT B HUX OMIHOKH.



3. UcnbIThIBaeT 3aTpyAHEHUS B IPUMEHEHUN 3HAHUM, HEOOXOIAMMBIX JUISl peIICHHs 3a/1a4 Pa3InIHbIX
TUIIOB, MPU OOBSICHEHWU KOHKPETHBIX SBJICHUII Ha OCHOBE TEOPHl M 3aKOHOB, WJIM B IOJTBEPKICHUHI
KOHKPETHBIX IPUMEPOB MPAKTUYECKOTO IPUMEHEHUS TEOPHil.

4. OTBeyaeT HEMOJIHO Ha BOMPOCH! yUHuTeNs (yIycKas U OCHOBHOE), UM BOCIIPOU3BOJIUT COJEPKaHUE
TeKCTa y4eOHMKA, HO HEJIOCTaTOYHO MOHUMAET OTAEIbHBIC MOJOXKEHUS, UMEIOIINE Ba)KHOE 3HAUCHUE B
3TOM TEKCTE.

OneHka «2» CTaBUTCS, €CIIU YYEHUK:

1. He ycBom 1 He pacKpblll OCHOBHOE COZIEp)KaHKEe MaTepuasa; He JejlaeT BIBOJOB U 0000IIeHU.

2. Ilpn otBere (Ha OAMH BOIIPOC) JIOIYCKaeT Oosiee ABYX TPyOBIX OIIMOOK, KOTOPHIE HE MOXKET
UCIPABUTD JIaXKe MPHU MOMOIIU YUUTEIS.

3. He MoXeT OTBETUTh HU HA OJIMH UX [TOCTABJIEHHBIX BONPOCOB (OLEHKA «1»).

3. OueHka BBINOJTHEHHSI MPAKTUYECKUX (J1a00paTOPHBIX) pabOT, OMBITOB :

Onenka «5» CTaBUTCS, €CIIU YUCHHUK:

1. TlpaBuibHO OmMpenenu Lelb ONbITa U BBINOJHUI PabOTy B MOJHOM oOBEME ¢ COOIOJEHUEM
HE00XO0AMMOI TTOCIIEIOBATEIILHOCTH TIPOBEICHHSI OTIBITOB U H3MEPEHHI.

2. CaMOCTOSITENTFHO U PAllMOHATILHO BBHIOpA U MOATOTOBUII JJISl OTBITA HEOOXOAUMOE 000PYAOBaHUE,
BCE OIIBITHI MPOBEJI B YCIOBUSIX M PEXKHUMAX, 00€CIEUMBAIOIINX IOJYyYEHUE PE3YJIbTAaTOB U BBIBOJOB C
HauOOoJIbIIEeH TOYHOCTHIO.

3. Hay4yHo rpaMOTHO, JIOTUMHO Omucain HaOmoneHuss u cHOpMUPOBAI BHIBOABI W3 OMbITa. B
MPEJICTAaBJICHHOM OTYETe MPAaBHIIBHO U aKKYPAaTHO BBIMOJHUII BCE 3aIUCH, TaOIUIbI, PUCYHKH, YEPTEKH,
rpad UKy, BBIYACICHUS U CIEJall BBIBOJBI.

4. TIpaBWJIBHO BBITIOJIHWII aHAIU3 ITOrpentHocTer (9-11 kmaccer).

5. DKCIEpUMEHT OCYIIECTBIIACT IO IJIaHy C YYETOM TEXHUKH O€30MacHOCTH M MPaBHJI PadOTHI C
MaTepHuaiaMHi U 000pYJIOBaHUEM.

OreHka «4» CTaBUTCS, €CJIM YYSHHUK BBITIOJIHWII TPEOOBAHUS K OLIEHKE «S5», HO:

1. OnbBIT IPOBOAMI B YCIIOBUSX, HE 00€CTIEUMBAIOIIUX JOCTATOYHOW TOYHOCTH U3MEPEHUI.

2. bbu1o gomyiieHo aBa — TpU HeJloueTa in 6osee 0HOM rpy0oii OmMOKY U OJJHOTO HEJ0YeTa.

3. DKCIEepUMEHT MpOBEAECH HE IOJHOCTbIO WM B ONHUCAHUM HAOMIOACHUH M3 ONbITa YYEHUK
JIOTTYCTUJI HETOYHOCTH, BBIBO/IBI CJi€JIall HEMOJIHBIE.

Onenka «3» cTaBUTCS, €CIIH YUEHUK:

1. IIpaBuiibHO ompenenul 1enb ONbITa; padOTy BBIMOJIHSAET NMPAaBUILHO HE MEHEE YEM HaIlOJIOBUHY,
OJTHaKO 00BEM BBITIOJTHEHHOW YaCTH TaKOB, YTO MO3BOJISET MOIYUYUTh MPABUIIbHBIE PE3YIIbTAThl U BHIBO/IBI
110 OCHOBHBIM, MIPHHIMTTHAIFHO BAYKHBIM 33/1a4aM paOOTHI.

2. ITon6op obopynoBaHus, 00BEKTOB, MaTEpPUAIOB, a Takke pabOTHI 1O Hayally OMNbITa MPOBET C
MOMOIIIBIO0 YYUTEIIS; WM B XOJIe TIPOBEJCHHSI OIBITA U M3MEPEHUH OMbITa OBIIN JOIYIICHBI OMMHOKH B
OINMCaHuU HaOIr01eHu, (POPMYITHMPOBAHNUN BBIBOIOB.

3. HomyckaeT rpyOyro OmHMOKY B XOJ€ JKcIepuMeHTa (B oOBICHEHHH, B 0DOPMIICHHH pabOTHI, B
COOJIIOJICHUH TTPaBUJI TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ MarepuaiaMu U 000pyJOBaHUEM), KOTOpas
UCIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.

OneHka «2» CTaBUTCS, €CIIM YUCHUK:

1. He onpenenun caMOCTOSITENLHO 1I€JIb ONbITA: BHIMOJIHWI paboTy HE MOJHOCTHIO, HE MOATOTOBUII
HY)KHO€ 00OpyJOBaHME M OOBEM BBINOJHEHHON uYacTH pabOThl HE MO3BOJSET CIeNaTh MPaBHIIBHBIX
BBIBOJIOB.

2. OnbIThl, U3MEPEHHUsI, BEIYUCIIECHHS, HAOIIOACHUS POU3BOIMIIUCH HEMTPABUIBHO.

3. llomyckaet aBe (u OoJiee) rpyObie OMHMOKH B XO/€ IKCTIEPUMEHTa, B O0BICHEHHH, B OPOPMIICHUHN
paloThl, B COOMIOACHUH MPABWJI TEXHUKU OE30MAaCHOCTH MpH paboTe ¢ BelecTBaMH U 000pyIOBAHUEM,
KOTOpBIE HE MOKET UCIPABUTH Jake M0 TPEOOBAHUIO YUUTEIS.

4.01eHKa CAMOCTOSITEIbHBIX MUCbMEHHBIX H KOHTPOJIbHBIX Pa0oT M0 XUMHUH

Ouenka «5» CTaBUTCS, €CJIM YUYCHHK:

1. Bemmosiaun paboty 6e3 ommboK U HeT0UeTOB.

2. lomyctui He 6oJiee 0OTHOTO HEelo4eTa

OreHka «4» CTaBUTCS, €CIIM YUEHUK BBIITOJHWI Pa0OTY MOJHOCTHIO, HO IOMYCTUII B HEll:



1. He 6onee omHOM HErpy0OOii OMMOKK U OJTHOTO HEJJ0UYETA.
2. He Gonee 1ByX HEIOYETOB.

Ouenka «3» CTaBUTCS, €CIM YYCHHMK IPABUJIBHO BBIMOJIHUI HE MEHEE MOJOBUHBI PabOThl MM
JOIYCTHIL:
1. He Oonee nByx rpyObIX OmMOOK MM HE Oosiee OAHON TrpyOOW M OJHOW HerpyOoil OmMOKU |
OJTHOTO HE/I0UeTa;
2. He 6onee nByx- Tpex HErpyObIX OMIMOOK WIIM OJHON HErpyOOii OIMOKY U TPEX HEJJOUETOB;

3. Ilpu oTcyTcTBUM OLIMOOK, HO MPH HATUYUH YETHIPEX-IISITH HEA0UYETOB.
OneHka «2» CTaBUTCS, €CIIU YUEHHUK:

1. HomycTun dYuciao OMMOOK HEIOYETOB IMPEBBIMIAIOIIEE HOPMY, INPH KOTOPOH MOXKET OBITh
BBICTAaBJIEHA OLICHKA «3.

2. Ecmm IIPpaBHUJIbHO BBIITOJIHUII MCHEC ITOJIOBHUHBI pa6OTBI.

KajsenmapHo-reMaTn4ieckoe NJIaHMPOBaHMeE M0 XUMHUH 9 Kjacce

No Tema ¥ THI ypoKka Hdara
n/n
BBenenne. O0uias XxapakTepUCTUKA XMMHYECKHUX 2JIeMEHTOB U XuMHYeckux peakuuid. (104.)
1. XapaKTepuUCTHKa XUMUIECKOT'0 3JICMCHTA HA OCHOBAHUH €T0 MOJIOKCHUS B
ITepuonnueckoii cucteme [I. 1. Menneneena
2. | CBoiicTBa OKCHJIOB, KUCIIOT, OCHOBAHHI U COJICH B CBETE TEOPUU
KTPOJIMTHYECKOHN TUCCOLUAIIMN U OKUCIICHUS-BOCCTAHOBIICHMSI.
3. | AMdorepHbIe OKCHUABI U THAPOKCHIBI
4. | Ilepnonnyeckuii 3akoH u [lepuoauueckas cucrema /. 1. MenneneeBa B cBete
HUSI O CTPOCHHUU aTOMa
5. | Xumuueckas opraHU3aIlysl )KUBOW U HEXKUBOU MTPUPOJIBI
BxogHas quarHocTuyeckasi padora
6. | Knmaccudukanus XuMAYECKUX PEeaKIMi M0 Pa3InYHBIM OCHOBAHUSIM
7. | lloHsiTHE O CKOPOCTH XUMHUYECKON peakInu
8. | KaramuzaTopsl
9. | Ob6obuIeHre U crcTeMaTH3aIMsl 3HaHHI 10 TeMe «BBegeHne»
10. | TemaTuueckasi padora; «O0UIas XapaKTEPUCTHKA XHMHUYECKHUX 3JIEMEHTOB H
IMYECKMX PeaKIuii
Tema 2. Meramani(184.)
11. | Ilonmoxxenne »yeMeHTOB-MeTaIOB B [lepunomndeckoii cucreme . M. MenneneeBa u
OCHHOCTH CTPOCHHS UX aTOMOB. ®H3nYecKkrue CBOWCTBA MeTaIOB. CILIaBhI
12. | XuMu4eckune CBOMCTBAa METAJIIIOB
13. | Metamnsl B npupoe. OOIue crnocoObl UX MOJyUSHHUS
14. | Penenue pacyeTHBIX 3a]1a4 C MOHATHEM MACCO8AsL Q0I5 8bIX00d NPOOYKmMA
15 | Pemenue pacdeTHBIX 3a/1a4 10 W30BITKY U HEJIOCTATKY PEarnpyIOIINX BENIECTB
16 | Pemrenue pacueTHBIX 3a/1a4 110 M30BITKY U HEIOCTATKY PEAarMpPYOIINX BEIICCTB
17. | IloHaTHe 0 KOPPO3UN METALIIOB
18 | llenounble MeTAJUIBL: OOLIAs XapaKTEPUCTHKA
19. | CoenuHeHus MIETOYHBIX METAILIOB
20. | llenouHo3eMenbHBIE METAJUIBI: 001 XapaKTePUCTHKA
21. | CoeauiHEHMsI MIETOYHO3EMETTbHBIX METAIIIOB
22. | ATIOMUHHI — MMEPEXOHbIN 1eMeHT. PU3HUYECKHEe U XMMUYCCKUE CBONCTRA

MUHUA. HonyquHe 1 MIPUMCHCHUC aJIFIOMUHUSA




23.

CoeMHEHUS AFOMUHUS —
OKCHJI U THAPOKCHA, X aM(OTEPHBIN XapakTep.

24. | IIpakTuyeckas padora Nel
OcyiecTBlIeHHE [EMOYKH XUMHYECKHUX MPEBpaIlcHAN
25. | XKenezo — snement VIlIrpynmer mobouHo# moarpymnnsl. Pu3ndeckue U XUMHUUECKHE
McTBa xxene3a. HaxoxieHre B mpupo/ie.
26. | CoenuHeHus xxeses3a +2,+3 X KaueCTBEHHOE onpeaeacHue. [ eneTnueckue psaasl  Fe
Fe *°.
27. | llpaktnyeckas padora Ne2 [lonydyeHue u CBOWCTBA COSAMHEHHUI METAIJIOB
28. | IlpakTuueckas padora Ne3PeieHue sKkCIIepUMEHTAIBHBIX 3a7a4 Ha
[MO3HABAHUE U MOITy4YEHHE COCIUHEHUN METaJIOB
29. | O0o00enne 3HaHul o TeMe «MeTauIb)
30. | oayronoBasi TMarHocTH4YecKasi pabora
Tema 3. Hemeramibi(284.)
31. | OOmwas xapakTepuCTHKa HEMETAJUIOB
32. | Obmue XuMUYeCKHe CBOMCTBA HEMETauToB. HeMeTaibl B MpUpoAe U CIIOCOOBI UX
YUEHUSI
33. | Bomopon
34. | Bona
35. | 'anorensl: o0mIas XxapakTepUCTHKA
36. | CoenuHeHHUs TAIOTEHOB
37. | llpakTnyeckas padora Ned Penienue sKCiepiMeHTaIbHBIX 32124 110 TEME
JIrPYIIIIa TajJoreHOBY
38. | Kucnopog
39. | Cepa, ee huznueckre 1 XUMHUECKHE CBOMCTBA
40. | CoeauHeHwus cepsbl
41. | CepHasi KHCJIOTA KaK JIEKTPOJINT U ee COJIM. ***JlagopaTopHas padora
)eeIeHre JJIeKTPONPOBOHOCTH COJIei CePHOI KHCJIO0TBI
42. | CepHas kucioTa Kak okucnutens. IlogydyeHue v npuMeHeHHe CepHON KUCIOTHI
43. | ***TIpakTndeckasi pagora Ne5 PemeHue JKCIepUMEHTAJIbHBIX 32124 N0 TeMe
DATrPYNINa KHCJIOPOAa»
44. | A30T u ero CBOWCTBa
45. | Ammuak u ero coegnaenusi. Conu aMMOHUS
46. | Okcujpl a3ota
47. | A30oTHas KACIOTA KaK DJICKTPOJIAT, €€ TPHUMECHECHHE
48 | A3oTHas KHCJIOTa KaK OKHCIIUTEIb, €€ MOoIyueHHe
49. | ®ochop. Coenunenus gocdopa. [lousTre o pochopHBIX ya0OpeHUsIX
50. | VYraepon
51. | Oxcuasl yrauepoaa
52. | YronpHas kucioTa U e€ conr. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHeHUs
***JlabopaTopHas padora «OnpeneeHne KECTKOCTH BOAbD
53. | Kpemuuit
54. | CoennHEHUS KPEMHWSI
55. | CunmkaTtHas MPOMBITIUICHHOCTh
56. | ***IIpakTHyeckasi pabora Ne6
IlosyueHnue, coOMpaHue H paclio3HABaHHe ra30B
57. | O6ob6umenue no reme «HemeTauibny
58. | MtoroBasi amarHocTuyeckasi paéora
Tema 4. O6001IeHHEe 3HAHUI 110 XMMHH 32 KYPC OCHOBHO# IIKO0JbI. (104.)
59. | Ilepuonuueckwuii 3akoH u [leprnoanyeckas cucrema

J. . MeHieneeBa B CBETE€ TEOPUHU CTPOEHUSI aToOMa




60. 33KOHOMepHOCTI/I W3MCHCHHS CBOMCTB JIEMEHTOB U HUX COC,I[I/IHCHI/II;’I B rIepruogax n
IIax B CBETC HpCI[CTaBJ'ICHI/Iﬁ O CTPOCHHUHU aTOMOB 3JICMCHTOB. 3HaueHne
PHOAMYCCKOI'O 3aKOHa

61. | Buasl XUMUYECKUX CBS3CH U TUITHI KPUCTAIUIMUECKUX PEIICTOK. B3anMOCBs3b
OCHUS U CBOIMCTB BEILECTB

62. | Knaccudukamms XMMHYECKUX PEAKIIHI 10 Pa3IMYHBIM IPHU3HAKAM.

63. | CKOpPOCTh XMMHUYECKHX peaKui

64. | Knaccudukamysi HeOpraHMIeCKHX BELIECTB

65. | CsoiicTBa HCOPraHMYECKUX BEIIECTB

66. | ['eHeTnyeckue psabpl METAIa, HEMETaJlIa M IIEPEXOIHOrO MeTalia

67. | TemaTuueckas pa6ora «OCHOBBI HEOPTAHMYECKOH XHMHUN

68. | WToroBslil ypok 3a Kypc OCHOBHOH HIKOJIBI

*** [IpakTHyecKkue U JadopaTopHble padoThl IPOBOIATCS B IIEHTPeE
€CTEeCTBEHHOHAYUYHOro oOpa3zoBanus «Touka pocray




