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HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma ydaeGHOTO Kypca 1o XuMuu A1 § kiacca paspadorana Ha ocHoBe @I'OC BTOpOTro
MOKOJICHUS, PUMEPHOM TPOrpPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO XUMHH (0a30BBI YPOBEHB) U
aBTopckoii mporpammsbl O.C. I'abpuensna (I'abpuensta O.C. mporpamma kypca xumuu g 8-11 kimaccos
o0meobpaszoBarenbHbIX yupexaenuii M: [Ipoda,2010r).

[Iporpamma paccumtana Ha 68 yacoB (2 wyaca B Hezemo). JlaHHas mporpaMma KOHKPETHU3UPYET
coJiep’KaHue CTaHaapTa, Ja€T pachnpeselieHne yuyeOHBIX 4acoB MO paszfeliaM Kypca, MOCieA0BaTeIbHOCTh
M3YYCHHSI TEM H PA3CIIOB ¢ YYETOM MEKIPEAMETHBIX U MPEAMETHBIX CBSI3CH, JIOTUKH y4eOHOTO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEHN yUalluxcsl.

XuMus, KaKk OJJHa U3 OCHOBOIIOJIATAIOMIMX O0JIACTEH eCTECTBO3HAHMS, SBISICTCS HEOThEMIIEMOM
4acTbi0 00pa3oBaHusl MIKOJILHUKOB. Kakaplil 4eoBeK KMBET B MHUPE BEIIECTB, IOITOMY OH JIOJKEH UMETh
OCHOBBI ()yH/IaMEHTAJIbHBIX 3HAHUHI O XUMHUU (XMUMHUYECKAsh CHUMBOJIMKA, XUMUYECKUE TMOHSTHS, (aKTHI,
OCHOBHBIE 3aKOHBI U TEOPHH ), TO3BOJIAIONINE BIPa0OTATh MPEICTABICHUS O COCTaBE BEUIECTB, UX CTPOCHHH,
MIPEBPAIICHUX, TPAKTHYECKOM UCTIOJIB30BAHUH, & TAK)KE 00 OMACHOCTH, KOTOPYIO OHU MOTYT MPEICTABIIATh.
W3yyast xumuio, ydamiyecss Y3HAIOT O MaTepuaIbHOM €IUHCTBE BCEX BELIECTB OKPYKAIOIIEro MHUpA,
00yCIIOBJICHHOCTH CBOMCTB BEILIECTB HMX COCTABOM M CTPOCHHUEM, IO3HABAEMOCTH U TMPEICKa3yeMOCTH
XUMHUYECKHUX SIBJICHHUU. VI3yueHue CBOWCTB BEIIECTB W WX TPEBpAIICHUN CIOCOOCTBYET pPa3BUTHUIO
JIOTUYECKOTO MBIIIJICHHS, a IPaKTHUecKas paboTa ¢ BelecTBaMu (J1ab0paTopHbIE OIBITH) — TPYIOIIOOUIO,
aKKypaTHOCTH W coOpaHHOCTH. Ha mpuMepe XUMHH ydaliuecs MOJydYaloT TPEACTABICHUS O METOAax
MO3HAHUS, XapaKTEPHBIX JJIsl ECTECTBEHHBIX HAYK (9KCIIEPUMEHTAILHOM U TEOPETUIECKOM).

PabGouas mporpamma yueOHOTO Kypca XUMHH JUIsi 8§ Kjacca cocTaBjieHa Ha ocHoBe [IpumepHoii
MIPOrpaMMbl OCHOBHOTO 0011ero o0pa3zoBaHus 1Mo XuMuu (0a30BbI YPOBEHb) U MPOTPaAMMbl Kypca XHUMHH
JUTsL yyaruxcst 8 kiraccoB o01eodpaszoBatenbHbIX yupexkaenuit apropa O. C. [M'abpuensna (2010 rona).

[Iporpamma paccuntana Ha 68 4yacoB (2 yaca B HEZENIO), B TOM YHCJIE Ha KOHTPOJbHBIE PaboThI- 4
qaca, MPaKTHUYECKHe pabOThI —7 4acoB.

CogepxaHue MporpaMMbl HAlpaBlI€HO HAa OCBOCHME YYAlIUMHCS 3HAHWN, YMEHHUH W HABBIKOB Ha
0a30BOM ypOBHE.

Henu n3yyenust Xumuu B 8 Kiacce:

e OCBOCHHE B)KHEHIIMX 3HAaHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHUHU, XUMUYECKON CHMBOJIHKE;

e OBJIQJICHHC YMCHHSMH HAONIOAATh XUMHUYECKHE SIBIICHUS, TPOBOJUTH XHUMHYCCKHHA DSKCIICPUMEHT,
MIPOU3BOJIUTH PACUYETHI HA OCHOBE XMMHUECKUX (POPMYJI BEIIECTB U yPAaBHEHUN XUMUUYECKUX PEAKIIUA;

e pa3BHUTHE TMO3HABATEIBHBIX MHTEPECOB M WHTEIUIEKTYyalbHBIX CIIOCOOHOCTEH B MpoIlecce MPOBEACHUS
XUMHYECKOTO DKCIEPUMEHTa, CaMOCTOSTEILHOTO MPUOOPETeHUS 3HAHWA B  COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTIMU;

e BOCIIMTaHUE OTHOIICHUS K XUMHUH KaK K OJTHOMY U3 (pyHIaMEHTATHHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
AIIEMEHTY O0IIeYeIOBEYECKON KYIbTYPHI;

e TMpPUMEHEHUE MOTYYCHHBIX 3HAHUN U YMEHUU I O€30MacHOT0 UCTIOIb30BaHMS BEIIECTB U MAaTEPUATIOB B
OBITY, CeJThbCKOM XO3SMCTBE U HA MMPOU3BOJICTBE, PEIICHUS MTPAKTHYCCKHUX 33J1a4 B TIOBCETHEBHOM KHU3HHU,
MpeIynpexACHUS IBICHUHN, HAHOCSIINUX BPE] 3J0POBBIO YETIOBEKA M OKPY KaIOIIEH cpesie.

3agauu:

1.ChopmupoBaTh 3HaHHE OCHOBHBIX MOHATUH U 3aKOHOB XUMHUH;

2.BocnuTeIBaTh 00111€4ET0BEYECKYIO KYJIBTYPY;

3. Yuuth HabM0AaTh, MIPUMEHSTh MOJTYYESHHbIE 3HAHUS HA IPAKTHKE.
JInYHOCTHBIMM pe3yJIbTaTaMU U3Y4YeHUs] NpenMeTa «XUMHUs» B 8 KIlacce SBIAIOTCS CIEIyIOIIHe
YMEHMUSL:

e OCO3HABATh €JIMHCTBO U IEJIOCTHOCTh OKPY’KAIOLIEro MHpa, BO3MOXKHOCTH €ro MO3HaBaeMOCTH U
00BSICHIMOCTH Ha OCHOBE JIOCTH)KEHUI HayKH;

e TIOCTETIEHHO BBICTPAaWBaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh U
TFOTOBHOCTh K CaM000pa30BaHMIO, B TOM YHCIIE U B PaMKaX CaMOCTOSTEIbHOW JESATEIIbHOCTH BHE
IIKOJIBI;

e OIICHMBATh >KU3HEHHbIE CUTYallUH C TOYKU 3peHHus Oe3omacHoro oOpas3a *U3HU M COXpaHEHUs
3/10pOBbBS;

e OLICHUBATh PKOJIOTMUYECKUNA PUCK B3aMMOOTHOIIIEHUH YeJI0BeKa U MPUPOIbI.



e GOpMHPOBATh 3KOJOIMYECKOE MBIIIJICHHE: YMEHHE OLIEHUBATh CBOIO JESTEIBHOCTh U IOCTYIKH
ApYyTuX JIIOJEH € TOYKM 3PEHUS COXPAHEHUs OKpPY)KaloLIeH cpeabl - TapaHTa XHU3HU U
Onaromnoryuus JroJei Ha 3emiie.

MeTtanpeAMeTHBIMM pe3yJIbTaTaMU  U3y4eHUs  Kypca  «XuMHsA»  sBiIdercs  (GOpMHPOBAHUE
YHHUBEpCalbHBIX yueOHbIX AevicTBuil (YV /).
Peeynamusnvie YYII.

e CAMOCTOSITENILHO OOHAPYXHUBATh M (OPMYIHPOBATH YUEOHYIO MPOOIEMY, ONPEACTATh 1elb YIeOHOMH
NesTeTbHOCTH;

e BBIIBUTaTh BEPCUM pELIEHUs MpoOJIeMbl, OCO3HaBaTb KOHEYHBIH pe3yibTaT, BbIOMpATh U3
MIPEUIOKEHHBIX U MCKATh CAMOCTOSITENIbHO CPEACTBA JOCTHKEHHS LICIIH;

e COCTABJIATH (MHAMBHYaTbHO WU B TPYTIIE) IJIAH PEIICHUS TPOOIEMBI;
e paboTas Mo IJIaHy, CBEPATh CBOU JEHCTBHS C LENBIO U, IPY HEOOXOAUMOCTH, UCIIPABIATH OLIMOKU
CaMOCTOATEIIBHO;

e B JIMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BHIPAOOTAHHBIE KPUTEPUU OILICHKHU.
lloznasamenvruovie YVJ/I:

e AHAIM3UPOBATh, CPABHUBATH, KIACCHPHUIIMPOBATH M 0000marh (akTel U SBICHHS. BBIABIATH
MIPUYUHBI U CIIEJICTBUS IPOCTHIX SIBJICHUN.

e OCYHICCTBJIATL CPABHCHUC, KJ'IaCCI/I(bI/IKaI_[I/IIO, CaMOCTOATCIIBHO BBI6I/Ipa$I OCHOBAHHA U KPUTCPHUU IJIA
YKa3aHHBIX JIOTUYCCKHUX onepaunﬁ;

e CTPOUTD JIOTHUYCCKOC PACCYKACHUC, BKIIFOYAOIICC YCTAHOBJICHUC TPUYNHHO-CIICACTBCHHBIX CBSI3CH.
e CO31aBaThb CXEMATUUYCCKUEC MOJCIIN C BBIACICHUCM CYIICCTBCHHBIX XaPaKTCPUCTHUK 00BeKTa.
® COCTABJIATDH TC3UCHI, pa3JIMYHbIC BUAbI IIJIAHOB (HpOCTBIX, CJIOKHBIX U T.H.).

e IPeOOPa30BEIBATH HHPOPMAIIMIO H3 OJJHOTO BHJIA B APYTOH (TaOIUIly B TEKCT U TIp.).
e YMETh ONPENENATh BO3MOXKHBIE HCTOYHUKM HEOOXOAMMBIX CBEIEHUMN, MPOU3BOAUTH IOUCK
nH(OpMAaIINY, aHAITM3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.
Kommynuxamuenvie YVJ{:
CaMOCTOSATEIbHO OpPraHU30BBIBATH y4eOHOE B3aUMOJICHCTBUE B Tpymme (OmpenensTh oOIue IeNu,
pacmpeeNaTh POy, TOTOBAPUBATHCS APYT C APYTOM H T.11.).
IIpenmMeTHbIMHU pe3yJIbTATAMHU U3YUYCHUS MPEAMETA SBISIOTCS CIEIYIOIINE YMEHHUS:
e OCO3HAHHE POJIU BEIIECTB:
- OTIIPEICNIATH POJIb PA3IMIHBIX BEIIESCTB B IPUPOJIC M TEXHUKE;
- 00BSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
pPaccMOTpEeHHE XMMHYECKHUX MPOIECCOB:
- IPUBOJIUTH IPUMEPHI XUMHUECKUX TPOIIECCOB B TIPUPOJIC;
- HAXOJUTh 4YEpThl, CBHUJAETEIBCTBYIOIIME 00 OOIMMX NpHU3HAKAX XUMHUYECKHX TIPOIECCOB U HX
pa3ITUIHSIX.

e  HCIOJb30BAaHNE XUMUYECKUX 3HAaHUH B OBITY:
— OOBACHATH 3HAUCHHE BEIIECTB B )KU3HU M XO3SHCTBE YeIOBEKa.
e OOBSACHATH MUD C TOUKH 3pEHHSI XUMUU:
— IIEPEUHCIIATh OTIIMYATEIBHBIE CBOMCTBA XUMUYECKUX BEILIECTB;
— pa3au4arb OCHOBHBIE XUMUYECKUE IIPOLIECCHI;
- OIIPENEIIATh OCHOBHBIE KJIAaCChl HEOPTaHUYECKHUX BEIIECTB;
- [IOHUMATh CMBICII XUMUUYECKUX TEPMUHOB.
e OBJIAJICHHE OCHOBAaMU METOOB II03HAHUS, XapAKTEPHBIX [UIsl €CTECTBEHHBIX HAYK:
- XapaKTepHu30BaTh METObl XUMUUECKON HayKu (HaOJI0/IeHNe, CPABHEHHE, SKCTIEPUMEHT, U3MEPEHUE)
U UX pOJIb B [IO3HAHUU IIPUPOIBL;
- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSCHATH UX PE3yJbTaThI.
e yMEHHE OLIEHUBATh I[IOBEJEHUE 4YEJIIOBEKAa C TOYKH 3PEHUS XHMHUYECKOH Oe30macHOCTH 1O
OTHOILIEHUIO K YEJIOBEKY U IPUPOJIE:
- HUCINOJb30BaTh 3HAHUS XMMHMU NPU COOTIOJCHUM MPABUI HCIOIb30BAHUS OBITOBBIX XHMHUYECKUX
[IpEenaparos;
— pa3nuyarh onacHble U 0e30IacHbIe BEIIECTBA.
Pabouas mporpamMma mocTpoeHa Ha OCHOBE KOHIEHTPHUUYECKOTO MOAXO0Ja. DTO JOCTUTAETCS IyTeM
BBIWICHEHMS JIUJAKTHYECKOW EIUHUIBI — XHMHMYECKOIO JJIEMEHTa - W JAJbHEMIIEM YCIOXHEHUU U



pacIIMpeHn: €e: 3/1eCh TaKOBBIMH BBICTYMAIOT ()OPMBI CYIIECTBOBAaHUS (CBOOOJHBIE aTOMBI, MPOCTHIE U
CIIO’KHBIE BelllecTBa). B mporpamme ydMThIBaeTCS peanu3aiisi MEKIIPEIMETHBIX CBSA3EH ¢ KypcoM (U3UKH
(7 wmacc) m Owmonoruu (6-7 KIaccel), TA€ JaeTcs 3HAKOMCTBO C CTPOSHHEM aToMa, XHUMHUYECKOM
OopraHm3alyei KJIeTKU U ImpoleccaMu 0OMeHa BEIIeCTB.

OcHoBHOI (opMoOli oOpraHuzanuu y4eOHOro mpolecca SBISETCS KIACCHO-ypodHas cucrema. B
KauecTBE JIOTMOJHUTENbHBIX (OpPM OpraHuzanuu o0pa30oBaTENbHOTO IPOIecca HCIOIb3YeTCs CUCTeMa
KOHCYJIbTAITAOHHON TMOMAJEPKKH, WHAWBHIYAIbHBIX 3aHSATHH, CaMOCTOSTENIbHAs padoTa ydYaluxcs ¢
MCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOIOTHA.

[Tpeobnanaromeir ¢GopmMoil KOHTPOJIS BBICTYIAIOT IMMHUCHMEHHBIM (CaMOCTOSITEIBHBIE U
KOHTPOJIbHBIE PabOThI) U YCTHBIN ompoc (codeceoBanue).
HcxonHbIMH JOKYMEHTAMH VI COCTABJIEHHMS IPUMepa pado4eil NporpaMMbl SIBUINCh:

1. Ilpuka3 MunoOpHayku ot 17.12. 2010r. Ne 1897 «O06 yTBEep>KIEeHUU U BBEICHUH B JICUCTBUE
dI'OC OOO»

2. Ilpuka3z MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yTBep>KIeHUHU U BBEJICHHH B JICHCTBUE
@I'OC cpennero( moIHOr0) OOIIETO 0OPa30BaAHUSDY

3. Ilucemo MunucrepcTBa obpazoanus u Hayku P® ot 19 anpens 201 1r. Ne03-255 «O BBenenuu
(benepanbHBIX TOCYAAPCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB OOIIETO 00pa30BaHUSDY

4. Tlpuxa3z Muno6puayku Poccun ot 7 uronst 2012 1. Ne 24480 «O0 yTBepkaeHuu GeaepaibHOro
roCyJJapCTBEHHOTO 00pPa30BaTEIBLHOIO CTaHAapTa CPEAHETO (MOTHOTO) O0IIEro 00pa30BaAHMS

5. denepanbHOro rocyAapCcTBEHHOTO 00Pa30BaTENHHOIO CTAaHAAPTa OCHOBHOT'O OOIIETO
oOpa3zoBanus (puka3 MuHUCTepCcTBa 00pa3oBaHus 1 Hayku Poccuiickoii denepanuu oT
17 nexabpst 2010 r. Ne 1897)

6. IlpumepHbIe MPOTpaMMBI IO YIEOHBIM MTpeaMeTaM (eaepaTbHOro 0a3UCHOTO yIeOHOTO IJIaHa.

3a ocHOBY paboueii mporpaMMBbI B3siTa MporpamMma Kypca xumun st 8-11 kimaccoB 001ieo0pa3zoBaTebHBIX
yupexkaenuit (aBrop O.C. 'aGpuensin), pekoMeH0BaHHAas JlemapTaMeHTOM 00pa3oBaTeIbHBIX MPOrPaMM H
CTaHIapToB oOmero obpa3oBanuss MunucTepcTBa 0o0Opa3oBanus P®, omyOiHMKOBaHHAs W31aTEIHCTBOM
«Ipoda» B 2010 romy.
[Ipemyiaraemeie  Matepuaibsl  pa3paboTaHbl Ha OCHOBE aBTOpckoi mporpammbl  O.C.I'abpuensHa,
cooTBeTCcTBYMOIIEH DenepanbHOMy KOMIIOHEHTY [ ocyZapCTBEHHOro cTaHaapTra o0Iiero odpazoBaHUs U
nomyieHHoi MunucrepctBom  oOpa3zoBanust u  Hayku Poccuiickoit ®@enepaunn  (O.C.I'aGpuensa
ITporpamma kypca xumum Juis 8-11 kimaccoB 00mieoOpa3oBaTeNbHBIX YUPEXKIEHUH — 2-e Hu3JaHHe,
nepepaboTanHoe 1 onojiHeHHoe — M.: [Ipoda, 2010.).
ABTOpPCKOH TTpOrpaMMe COOTBETCTBYET YUEOHHK: « XUMHUSA § KI1accy
B aBTOpCKYIO MporpaMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS:
1.YBeau4eHo 41ciI0 4acoB HAa U3yUCHHE TEM:
- «BBenenue» 5 4acoB BMECTO 4 4acOB 3a CUET BKJIFOUEHUS NMpakTHUecKux padot Nel u No2.
- Tema 3 «CoenuHeHUs] XMMUYECKHUX 3JIEMEHTOB» 10 15 yacoB BMecTo 12 4YacoB 3a CYeT BKIIOUEHHS
npakTudeckux padot Ne3 u NoS.
- Tema Ne4 «M3MeHeHuUs, MpOUCXOAIINE C BemecTBaMu» 12 yacoB BMecTo 10 4acoB 3a cUeT BKIIIOYEHUS
pakTU4Yeckor padoTsl No4.
- Tema Ne6 «PactBOopenue. PactBoprl. CBOMCTBa pacTBOPOB AIEKTPOJIUTOB» 22 yaca BMeCTO 18 dacoB 3a
CUeT BKJIFOUEHUS IpakThueckux padot Ne8, 9. IIpaktuueckas pabora Ne6,7 HCKIIIOUEHBI, T.K. OMBITHI U3 ATHX
palboT MOBTOPAIOTCS B MpakTHUecKoi pabore Ne§.
Taxum oOpa3om, npakTudeckre paboThl, COCTABIAIONINE TEMY 5 U TeMy 7, pacIpeesIeHbl 10 JPYyTUM TeMaM
Kypca B COOTBETCTBMM C M3y4aeMbIM MaTepUaloM (HyMepalus NpakTudeckux padot mo yuebHuky O.C.
["aGpuensna 2013r. uznanus)
2.YBeJn4eHo 4Kciio YacoB Ha M3yuyeHHe BBeneHus as u3yueHus HHCTpyKTaxka nmo Th mpaBun noBeneHus
U paboTel B KaOWMHETe XMMHHU. YMEHbIIEHO YHCIO YacOB Ha HM3y4eHHE TeMbl | «ATOMBI XMMHUYECKHX
sseMeHTOoB» ¢ 10 dacoB 70 7 4YacoB, T.K. MOHSATHE 00 M30TOINAX paccMaTpuBaeTcs Ha ypoke «OCHOBHBIE
CBEJCHHUS O CTPOEHHMU AaTOMOB». YBeJMYEHO 4ucio uacoB Ha wusydeHue Ttembl Ne3«CoeanHeHus
XMMHUYECKHX 3JIEMEHTOB» B CBSI3U C TPYAHOCTSMH B pEIIEHUM 3aJad Ha HaxXOXJEHHE MAacCOBOH OJH
BEIIECTBA. YBeJHYEeHO YHCII0 YacoB Ha u3yyeHue teMbl Ned «V3MeHeHMs, TPOUCXOASIINE C BEIIECTBAMI,
T.K. BKJIIOUEHA T€Ma O MOHSATHH CKOPOCTU XMMHUYECKOW peakiuy ¥ BO3HMKAIOT 3aTPYAHEHUS MPHU pacueTax
[0 YpaBHEHHUSIM XUMHUYECKUX PEaKIUU. YBeJMYeHO YHCIO 4acoB Ha u3ydeHue TeMbl NeS« PactBopeHue u



pactBopbl. OBP», T. K.IpoBOAUTCA rOJI0Bast K.p. 32 Kypc 8 Kiacca U BOZHUKAET HEOOXOJMMOCTh CUCTEMHOTO
0000111eHUs BCEro yueOHOro MaTepuaia H3y4eHHOro 3a rofl.

3.3 aBTOpCKOW TpOTrpaMMbl HCKJIIOYEHAa YacThb Y4eOHOro Mmarepuaia, KOTOPBI OTCYTCTBYET B
00s13aTeTbHOM MHUHUMYME COJIEpP)KaHHUS OCHOBHBIX 00pa3oBaTeNbHBIX IPOrpaMM Jjsi OCHOBHOM HIKOJIBI,
TaK)K€ HCKIIIOUEHBl HEKOTOPbIE JIEMOHCTPAL[MOHHBIE ONBITHI M JabOpaTopHble pabOThl M3-3a HEAOCTATKa
BPEMEHU Ha MX BBINOJIHEHHUE NPH 2 yacax B HEJEI0, TaK Kak aBTOpCKas IporpamMma mnpejaycmarpusaer 2/3
yaca B HEZCIIIO.

KoHnkperHble TpeOOBaHMsS K YPOBHIO HOJArOTOBKM BBITYCKHHUKOB OIpPEIENEHbl A KaXJI0ro ypoka H
BKJIFOYEHBI B [I0YPOYHOE INIAHUPOBAHUE.

B noypounom mnanupoBaHuu B rpade «l3yyaembie BOIpPOCHD KypCHBOM BbIAEIEH MaTepuall, KOTOPBIH
MOJJIEXKUT U3YUYEHHIO, HO HE BKIItoUaeTcs B TpeboBaHus K yPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

Temamuueckoe nnanupoganue no xumuu, 8 Knacc,
(2 uaca 6 neoenio, 6cezo 68 uacos)
YMK 0O.C. I'abpuenana.

Ne | HaumeHoBaHuUe TeMbl Bcero N3 uux
n/n 4acoB | [IpakTnueckne padoThl KoHTpo/bHbIE | ypOKH
padoThbI
1. | Tema 1.BBencuue 6 Nol,No2. ITpuémbl oOparmeHus ¢ 4
71a00pPaTOPHBIM
o00opyI0BaHHWEM U HAOIIOACHUE
3a ropsiler CBEYOM.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHX
AJIEMEHTOB
3. | Tema 3. 5 5
IIpocThle BenecTra
4, | Tema 4. 16 No3. AHanu3 1OYBbI U BOJBL. K.p. Ne2 13
CoenvHeHus: XMMHYECKUX Ne4. ITpuroroBneHue pactsopa
3JIEMEHTOB caxapa ¢ 3aJJaHHOM MaccOBOI
JloJIen
pacTBOPEHHOT'O BEHIECTBA.
5. | TemaS. 12 | No5. [Ipu3HaKH XUMUYECKHX K.p. Ne3 10
HN3MmeneHus, peaKIuu.
MPOUCXOSIINE C
BEILIECTBAMH.
6. | Tema 6. 22 | Ne6.CBoiicTBa KHCIIOT, Hrorosas 19
PactBopenue. PactBopsl. OCHOBaHH, OKCUIOB U COJICH. K.p. Ne4
CBoiicTBa pacTBOpPOB No7. Pemienue
AJIEKTPOJINTOB. AKCTIEPUMEHTAIILHBIX 3a/1a4.
Hroro: 68 6 4 58




COILEPKAHUE U3YUYAEMOI'O KYPCA
8 KUIIACC

Tema 1. BBenenne B xummnio (6 1)

XHMHS — HayKa O BEIeCTBaX, UX CBOMCTBAX U MPEBPALICHUSAX.

[ToHATHE O XUMHUYECKOM JIEMEHTE U (OPMAaxX €ro CyIIeCTBOBAHHUS: CBOOOJHBIX aTOMaX, MPOCTHIX U
CJIOKHBIX BEILIECTBA

[IpeBpamenus BeuiectB. OTINUNE XUMHUUECKUX PEAKIUN OT (PU3UUECKUX SBICHUNA. Poibp Xxumuu B
YKU3HH YEJIOBEKA.

Kparkue cBenenuss U3 UCTOpUU BO3HUKHOBEHMS U pa3Butus xumuu. l[lepuos anxumuu. [lonsarue o
¢dunocopckom kamue. Xumuss B XVI B. PaszButne xumum Ha Pycu. Ponab oTedecTBEHHBIX yUYEHBIX B
CTaHOBJICHUH XMMHUYECKON Hayku - pabotel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneena.

XyUMHUYECKasi CHMBOJIMKA. 3HAKM XUMHUYECKHUX OJJIEMEHTOB M IPOUCXOXKACHUE HUX Ha3BaHUU.
Xumuueckue Gopmynsl. Maaekcsl 1 kodhdunmenTsl. OTHOCUTENBHBIE aTOMHAs U MOJICKYJISIpHAST MacCHI.
Pacyer MaccoBo#i JOJIM XUMUYECKOTO 3JI€MEHTa Mo (popmyJie BellecTBa.

Ilepuonnueckas cucrema xumuueckux anemeHToB [I. . MenaeneeBa, ee CTpyKTypa: Majble U
0o0JIbIIIKe TIEPUOABI, TPYIILI U MOATPYIILI (TTaBHAs U moboyHast). [lepuoanyueckas cuctema Kak ClipaBoyHOE
ocooue JIsl MOTYYCHHs CBEICHUN O XMMHUECKUX JICMEHTAX.

Pacuérnble 3agauu. 1. HaxoxaeHue OTHOCUTEIBHOW MOJEKYJISIPHOM MacChl BEIECTBA IO €ro
XUMHUYecKor Qopmyne. 2. BbruncieHrne MaccoBOM J0JIM XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE IO €ro
dbopmyre.

IIpakTuyeckas padora Ne 1
[IpaBuna TexHukH O€30mMacHOCTH MpHU paboTe B XUMHUYECKOM KabuHere. JlabopaTopHoe obopymoBaHue H
oOparieHue ¢ HUM.

IIpakTnueckas padora Ne 2
HabGmronenue 3a ropsimeii cBe4yoil.

IIpeaMeTHbIE Pe3YJbTATHI 00YUEHUS
Ydamuics JOJKEH ymems:

e HCIIONB30BATh IIPU XAPAKTEPUCTUKE BEIIECTB TOHSITHS: «aTOM», «MOJICKYJIa», «XUMUYECKHM
AJEMEHT», «XUMUYECKHM 3HAK, WM CHUMBOJ», «BEIIECTBO», «IPOCTOE BEIIECTBOY», «CIOXKHOE
BEIIECTBO», «CBOMCTBA  BEHIECTB», «XUMHYECKHE SBICHUS», «(PHU3UUECKHE  SBICHUSY,
«k03(DPUIHEHTBI, KHHACKCHD), «OTHOCHTEIbHAS aTOMHAsI Macca, «OTHOCHUTEIIbHAS MOJICKYJISIpHAS
Macca», «KMaccoBast 101l DJIEMEHTay;

e 3HaTh: NMPEIMETHl U3YYCHHUS! €CTECTBEHHOHAYUYHBIX TUCIUIUINH, B TOM YHUCJI€ XUMHUU, XUMUUYECKHE
CUMBOJIbI, UX Ha3BaHUS U MPOU3HOILIEHUE;

e KJACCH(UIIMPOBATH BEIIECTBA IO COCTABY HA MPOCTHIE U CIIOKHBIE;

e pasnuyaTh: TEJA U BEIIECTBA; XUMUYECKUH DJIEMEHT U ITPOCTOE BEIIECTBO;

e OMNUCHIBaTh: (OPMBI CYIIECTBOBAHUS XHMHUYECKHX JJIEMEHTOB (CBOOOJHBIE aTOMBI, IPOCTHIE
BEIIECTBA, CJOXHbIE BellecTBa); TabauuHyro (opmy Ileproguueckoil CUCTEMBI XUMHMYECKHX
2JIEMEHTOB; TMOJIOXKeHHe AieMeHTa B Tabmuue [I. Y. MenneneeBa, UCronb3ys MOHIATHS «IIEPUOII»,
«TpyMIay, «rJIaBHas MOATPYIIa», «1000YHAs MOATPYIINa»; CBOUCTBA BEUIECTB (TBEPHBIX, KUAKHX,
ra3000pa3HbIX);

e OOBACHATH CYHUIHOCTh XUMHUECKUX SIBICHUH (C TOUKU 3pEHHS aTOMHO-MOJIEKYJISIPHOTO YUEHUS) U UX
MPUHLIMIIUATIBHOE OTJINYHE OT (PU3NUECKUX SBIICHUII;

e XapaKTepHu30BaTb: OCHOBHBIE METOJIbl M3YyYEHHs €CTECTBEHHBIX JHUCHUHUIUIMH (HaOso/eHue,
HKCIEPUMEHT, MOJCIMPOBAHME); BEIIECTBO IO €ro XMMHUYECKOH (opMyse COIIacHO IUIaHy:
KauecTBEHHBIH COCTaB, THUIN BellecTBa (IIPOCTOE WM CJIOXKHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHUTEIIbHAS MOJIEKYJIIpHAsl Macca, COOTHOIIEHNE MAcC 3JIEMEHTOB B BELIECTBE, MAaCCOBBIE J1OJIU
AJIEMEHTOB B BEIIECTBE (U1 CIOXKHBIX BEIIECTB); POJIb XUMHUU (TIOJOKUTENIbHYIO U OTPUILIATEIBHYIO)
B )KM3HM Y€JIOBEKA, apIyMEHTUPOBATh CBOE OTHOLICHHUE K 3TOH mpobieme;

e BBIUUCISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MacCy BEIIeCTBa M MAacCOBYIO JIOJIO XMMHUYECKOTO
2JIEMEHTA B COEIUHEHUSX;

e TPOBOAMTH HAOIIOEHUS CBOICTB BEIIECTB U SABJICHUH, IPOUCXOAIINX C BEIIECTBAMU;

e coOmrofaTh MpaBuia TEXHUKH OE€30MacHOCTH TpU IPOBEIECHUU HAOMIOJEHUN U J1abopaTOPHBIX
OTIBITOB.

MetanpeameTHbie pe3yJbTaThl 00y4eHH s
VYyamuiicst JOJKEH ymems:



e oOmpenensaTh NpoOJIeMbl, T. €. YCTAaHABIWBAaThb HECOOTBETCTBHE MEXKIYy JKEIaeMbIM |
IEMCTBUTEIILHBIM

e COCTaBJISATH CJIOXKHBIN IIJIaH TEKCTA;

e BJIAJIETh TAKUM BHUJOM U3JI0KEHUS TEKCTA, KAK IOBECTBOBAHUE;

e II0J pPyKOBOJICTBOM YUMTEJS MPOBOUTH HEMOCPEICTBEHHOE HAOIIOICHUE;

e T1OJ PYKOBOJCTBOM YuuTelsd O(GOPMIATH OTYET, BKJIIOYAIOIIMIA ONUCAaHUE HaONIONEHUs, €ro
pe3yJIbTaTOB, BHIBOJIOB;

e HCNONb30BaTh TaKOM BUJ  MBICIIEHHOTO (MA€ajJbHOr0) MOJCIMPOBAHUS, KaK 3HAKOBOE
MOJIeIMpPOBaHNe (Ha MPUMEPE 3HAKOB XUMHUYECKUX IEMEHTOB, XUMHUECKUX (HopMyn);

e HCHOJB30BAaTh TAaKOW BHJI MAaTEpPUATBHOTO (IPEAMETHOr0) MOJCIMPOBAHUA, Kak (u3mueckoe
MOJIeTIUpOBaHuE (Ha MpUMepe MOCIUPOBAHUS AaTOMOB U MOJIEKY);

e IOJyyaTh XMMHYECKYI0 HH(POPMALIMIO U3 PA3ITUYHBIX HCTOUYHUKOB;

e OmpenessTh OOBEKT U aCIEKT aHAIN3a M CUHTE34;

e OIpelesTh KOMIIOHEHThl 00BEKTa B COOTBETCTBUH C ACIIEKTOM aHaJN3a U CUHTE3a;

e  OCYIIECTBJISITh KAUECTBEHHOE U KOJIMUYECTBEHHOE OMMCAHNE KOMIIOHEHTOB O0OBEKTa;

e ONpEAETATh OTHOIIEHHS 00BEKTa ¢ APYTUMH OOBEKTaAMU;

e  ONpEAETATH CYIIECTBEHHBIC PU3HAKN 00BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)

ATOMBI Kak (OpMa CyIIECTBOBAHHS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHHUH
aToMoOB. JlokazarenbcTBa ClOXHOCTH cTpoeHus atoMoB. OmbiTel Pesepdopna. [lnanerapnas mopens
CTPOEHHUS aToMa.

CocraB aTOMHBIX f]iep: MPOTOHBI M HEUTpoHbl. OTHOCHUTENbHAs aToMHas Macca. B3auMocBs3b
MOHATUH «IPOTOH», KHEUTPOH», «OTHOCUTEIIbHASL aTOMHAsl Maccay.

N3menenue yncna mpoTOHOB B siIpe aToMa - 00pa30BaHNE HOBBIX XUMUYECKHX AJIEMEHTOB.

N3meHeHue uncina HEMTPOHOB B pe aToMa - 0OpazoBaHue U30ToNnoB. COBpEMEHHOE OIpe/ieIeHHE
MOHATUSA «XUMUYECKUH 3i1eMeHT». M30TOonbl Kak pa3HOBUIHOCTH aTOMOB OJJHOTO XMMHYECKOT0 3JIEMEHTA.

OnektpoHbl. CTpoeHHE SJICKTPOHHBIX OOOJOYEK aTOMOB XHMHYECKHX dyeMeHTOB Nel-20
nepuoanueckoil cuctemsl Jl. . Menneneesa. [loHaTre 0 3aBEpIIEHHOM M HE3aBEPIIEHHOM 3JIEKTPOHHOM
cioe (IHEPreTUYECKOM YPOBHE).

[lepuonnueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa u cTpoeHuUe aTOMOB:
(bu3nyecKnii CMBICI MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa TPYIIbl, HOMEpa NepUoAa.

M3MeHeHne unciia 3J1eKTPOHOB Ha BHEIIHEM 2JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO JIEMEHTA -
o0Opa3oBaHHE TOJOXKUTEIbHBIX M OTPULATENbHBIX HOHOB. VOHBI, 00pa3oBaHHbIE aTOMaMU METANIOB U
HeMeTaJsI0B. [[pMunHbBI U3MEHEHNS] METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB B IIEPHOJAaX U IPYIIAX.

O6pazoBanue OMHApHBIX coenuHeHui. [ToHsTHE 00 MOHHOU CcBs3U. CXeMbl 00pa3oBaHUsI MOHHOU
CBSI3H.

B3aumojeiicTBue aTOMOB XUMHYECKHX 3JIEMEHTOB-HEMETAJIOB MEXJIy co0oil - oOpa3oBaHue
JBYXaTOMHBIX MOJIEKYJI IPOCTHIX BelecTB. KoBaeHTHas HEMOsIpHAs XUMHUYECKAs CBS3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumopneiicTBie aTOMOB XMMHUYECKHMX 3JIEMEHTOB-HEMETAJIOB MEXIy COo00H - oOpa3oBaHHe
OMHAPHBIX COCIUHEHUI HEMETAIIJIOB. DJIEKTPOOTPULIATENbHOCTh. [IOHATHE O KOBaJIEHTHOM MOJSPHOI CBSI3M.

B3auMoneiicTBe aTOMOB XHMMYECKMX 3JE€MEHTOB-METAJUIOB MEXIy co0oi - oOpa3oBaHue
METANINYECKUX KpUCTAIIOB. [IoHSATHE O METaUIMUECKO CBSI3H.

JemMoHcTpanun. Mozaenu aToMOB XMMHUYECKHX 2J1€MEHTOB. [lepuoanyeckas cucreMa XMMUYECKUX
anemenToB /1. V1. Menpeneena.

IIpenMeTHble pe3yJbTaThl 00YYeHHUS
VYyamuiicst JOJKEH ymems:

e HCIOJNb30BaThb IIPU XapaKTEPUCTHKE AaTOMOB IMOHATHS: «IPOTOH», «HEUTPOH», «IIIEKTPOH»,
«XUMHUYECKHUI 3JIEMEHT», «MAaCCOBOE YHUCIIO», «U30TOI», «INEKTPOHHBIN CIIOI», «IHEPreTUYeCKui
YPOBEHBY, «3IEMEHTBI-METAJIBD), «3JIEMEHTBI-HEMETAIIIBI»; IIPH XapAKTEPUCTUKE BELIECTB MOHSITHS
«MOHHAsl CBA3bY», «UOHBD», «KOBAJIEHTHAs HEMOJIpHAs CBS3bY, «KOBAJIEHTHAs MOJIAPHAS CBA3bY,
«QIEKTPOOTPULIATENBHOCTDY, «BAJIEHTHOCTDY, «METAJUINUECKAS CBA3bY;

e OIIUCBHIBATh COCTAaB M CTPOECHHE AaTOMOB DJIEMEHTOB C TNOPSAAKOBBIMM HoMepamu 1—20 B
[Tepnonnueckoii cucreme xumuueckux nemeHToB J[. . Menneneesa;




COCTABIISATH CXEMBI pacIpe/ieIeHus! JIEKTPOHOB IO 3JEKTPOHHBIM CJIOSM B 3JIEKTPOHHON 000JI0UYKe
aTOMOB; CXEMbl O00pa30BaHUS pa3HBIX THUIIOB XUMHUYECKOHW CBsI3W (MOHHOM, KOBaJCHTHOM,
METaJUIMYECKOMN );

OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB (3apsAOB sJ€p aTOMOB,
4lCclia JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YMCIIO 3aIlOJHSAEMBIX 3JIEKTPOHHBIX CJIOEB,
paauyc aroma, SJIEKTPOOTPUILIATEIBHOCTh, METAJUIMYECKHE U HEMETaJUIMYeCKHUe CBOICTBAa) B
Mepuoiax M rpymnmax (rjaaBHbIX noArpynnax) Ilepuonuyueckoit CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB [1.
W. MenneneeBa ¢ TOUKH 3pEHUSI TEOPUHM CTPOCHUS aTOMA;

CpaBHMBAaTh CBOWCTBA aTOMOB XHMHUYECKHX OJJIEMEHTOB, HAaXOJSIIMXCA B OJHOM MEPUOAE WU
riaBHo# noarpynne Ilepuonnyeckoii cucremsl xumudeckux anemMeHToB 1. M. Menzaeneesa (3apsiioB
Sep aTOMOB, YHCIa DJJICKTPOHOB Ha BHEIIHEM JJIGKTPOHHOM CJIO€, YHCIO 3aloHSIEeMbIX
NEKTPOHHBIX CJIOEB, PAUyC aTOMa, IEKTPOOTPULIATEIbHOCTh, METAIIIMYECKHE U HEMETAJUIMUECKUE
CBOMCTBA);

JlaBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB I10 UX MojoxeHuto B Ilepmonnueckoil cucreme
xumudeckux syeMmentoB JI. M. MenpaeneeBa (XMMHUYECKUM 3HAK, TOPSIKOBBIA HOMEp, TEPHOI,
rpynmna, MOArpyIa, OTHOCUTEIbHAs aTOMHAas Macca, CTPOCHHE aToMa — 3apsj spa, YHCIIO
IIPOTOHOB M HEWUTPOHOB B sape, OOIIEe YUCIO DIIEKTPOHOB, PpACHpPENEICHHUE DJIEKTPOHOB IO
AJIEKTPOHHBIM CIIOSIM);

OTIPEAEISATh THUI XUMHUYECKON CBSI3H 110 OPMYJIE BEIIECTBA;

MIPUBOJIUTH PUMEPHI BEIIECTB C Pa3HBIMU TUIIAMU XUMUYECKOU CBSI3U;

XapaKTepu30BaTh MEXaHWU3MBI OOpa30BaHHS KOBAJCHTHOW CBs3M (OOMEHHBIN), WOHHOW CBSI3H,
METAJNTUYECKON CBS3H;

yCTaHABIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBS3HU: COCTaB BEIIECTBA — TUIl XMMHUYECKOH CBSI3U;
COCTaBIIATH (POPMYITBI OMHAPHBIX COCTMHEHHUH TI0 BAJIEHTHOCTH;

HaXOJUTh BAJICHTHOCTH AJIEMEHTOB 110 (hopMyJie OMHAPHOTO COCTMHCHUSI.

MertanpeameTHbie pe3yJbTaThbl 00y4eHHusl
VYyamuiicst JOJKEH ymems:

(hOopMyJIHPOBATH TUTIOTE3Y TIO PEIICHUIO TTPOOIIEM;
COCTaBJIATh IJIaH BBINIOJHEHHUS y4eOHOW 3ajauu, pelieHds MpoOdieM TBOPUYECKOTO U TMOUCKOBOTO
XapakTepa, BHITOJIHEHHS TPOEKTa COBMECTHO C YUUTEIIEM;

COCTaBJIATH TE3UCHI TCKCTA,
BJIaJACTh TaAKKUM BHUAOM H3JI0KCHUSA TCKCTA, KaK OITMCAHUC,

WCIONb30BaTh TAaKOW BUJ  MBICIEHHOTO (MAEANbHOIO) MOJEIUMPOBAHUS, KakK 3HAKOBOE
MOJICJIMPOBaHKE (Ha IPUMEPE COCTABJICHUS CXeM 00pa30BaHUsI XUMHUUECKOU CBSI3N);

UCMOJb30BaTh TAaKOW BHUJA MaTepHalbHOrO (MPEAMETHOr0) MOJAEIMPOBAHUSA, KaK aHaJIOroBOE
MO/IEJINPOBAHHUE;

HCIOJIb30BaTh TaKOM BHJI MaTepualibHOro (MPEAMETHOI0) MOJEIMPOBAHUS, KaK (QU3NUYecKoe
MO/JIeJIMpOBaHue (Ha MpUMepe MOJIesIel CTPOEHHs aTOMOB);

ompeeNnsaTh O0BEKThl CPAaBHEHUS U aCIIEKT CPABHEHUSI 0OBEKTOB;

BBITIOJIHATH HETIOJIHOE OJJHOJMHEITHOE CPAaBHEHHUE;

BBITIOJIHATH HETIOJIHOE KOMIUIEKCHOE CPAaBHEHUE;

BBITIOJIHATH OJHOE OJTHOJIMHENHOE CPABHEHHUE.

Tema 3. IIpoctbie BemecrBa (Su)
[TonoxkeHne MeTayuIoB M HEMETAJUIOB B MEPUOJAMYECKON CHCTEME XUMUYECKHMX 3neMeHToB /[[. U.

MenneneeBa. BaxxHelmue npocTeie BEMIECTBA - METAJUIBL: JKEJI€30, ATFOMUHUMN, KAJIbIIUN, MarHUi, HaTPUH,
kanuit. O0une Gpusndeckre CBONCTBA METAJUIOB.

Baxwueiiiue IPOCTHIC BCHICCTBA - HEMCTAJUIBI, O6p8.30BaHHBIC aTOMaMHu KHCJIOpOJa, BOJOpOJa,

azota, cepel, (ochopa, yriepoma. CmocoOHOCTH aTOMOB XHMHUUYECKHX OJJIEMEHTOB K 0O0pa3oBaHUIO
HECKOJIBKUX TPOCTHIX BEIIECTB - AJJIOTPOINHUs. AJIOTPOIHbIE MOIUUKALIUK KUCIOpoaa, ¢pocdopa u onoBa.
Metannmnueckue U HEMETALIMUECKUE CBOMCTBA IMPOCTBIX BEIICCTB. OTHOCHUTEIBLHOCTD ACJICHUA IPOCTBIX
BEIIECTB HA METAJUTBI U HEMETAILJIBI.

[TocTostnnass ABoraapo. KommdectBo BemectBa. Moabs. MomspHas macca. MomsipHbli  00beM

F8.3006p3.3HBIX BCIICCTB. KpaTHBIe CAWMHUIBI KOJIHYCCTBAa BCIICCTBA — MUIUIMMOJb W KHUJIOMOJIb,



MUJUTAMOJIIPHAST M KWJIOMOJISIPHAs MacChl BEIIECTBA, MWLIUMOJSPHBIA W KUJIOMOJISIPHBIH OOBEMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ UCnoyib30BaHUEM MOHITHH «KOJUYECTBO BEILECTBA», «MOJSIPHAs Macca», «MOJSPHBIHA
00BEM ra30By», «IOCTOSTHHAS ABOTaApO».

PacuerHbie 3anauu. 1. Brrancienne MOJISPHON MacChl BEIIECTB MO XHUMHYECKUM (opmyrnam. 2.
Pacyetbl ¢ MCHoNb30BaHHMEM MOHATHH «KOJMYECTBO BEIIECTBA», «MOJSPHAs Macca», «MOJIIPHBIM 00beM
ra3oB», «IOCTOsTHHAs ABOTapo».

JemoHcTpanuu. HekoTtopble MeTallbl M1 HEMETAJUIbl KOJIMYECTBOM BemiecTtBa 1 mosb. Monens
MOJISIPHOTO 00BeMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE Pe3VJIbTAaThl 00VYCHHUS
VYyamuiicst JOJKEH ymems:

e UCIOJI30BaTh MPHU  XAPAKTEPUCTUKE  BEIIECTB  IOHATHUS:  «METALIb»,  «IUIACTUYHOCTBY,
«TETJIOMPOBOJIHOCTBY, «AJEKTPONPOBOJHOCTDY, «HEMETAUIbD», «AJIOTPONUS», «AJLIOTPOIHBIC
BUJIOM3MEHEHHUS, I MOAU(PUKALIUN;

e ONHCHIBATh MOJOKEHUE IEMEHTOB-METAIJIOB U 3JIEMEHTOB-HEMETAIUIOB B lleproanueckoi cucreme
xumudeckux asiemeHToB 1. Y. Menjeneena;

e KJaccu(UIMPOBATH MPOCTHIE BEUIECTBA HA METAJLIBI U HEMETAJUIbI, SJIEMEHTBI;

e  OMNpENENATh MPUHAIIC)KHOCTh HEOPraHMYECKHUX BEIIECTB K OJIHOMY M3 H3YUYEHHBIX KJIaCCOB —
METaJulbl U HEMETAJLIbL;

e JIOKa3bIBaTh OTHOCHUTEIIBHOCTD JICJICHHS MPOCTHIX BEIIESCTB Ha METAJLIbl 1 HEMETAJLIbI;
e  XapakTepu30BaTh 00IIUE PUINICCKUE CBOWCTBA METAIIIOB;
e  YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3M MEX]Yy CTPOCHHEM aToMa U XMMHYECKOU CBS3BIO B
MPOCTHIX BEIICCTBAX — METaIaX U HEMETaJlIax;
e OOBSICHITH MHOTOOOpa3We MPOCTHIX BEIISCTB TAKUM (PaKTOPOM, KaK aJJIOTPOIIHS,
e  OMHCHIBATH CBOMCTBA BELIECTB (HA MPUMEPAX MPOCTHIX BEIIECTB — METAUIOB U HEMETAJIIOB);
e coOmro/aTh TMpaBWIa TEXHUKH OE30MACHOCTH IIPH IPOBEACHHM HAOJIOJCHHN W J1a0OpaTOPHBIX
OIIBITOB;
e WCIOJIb30BaTh MPU PEIICHUU PACUYCTHBIX 3a/au TMOHATUS: «KOJIMYECTBO BEIIECTBA», «MOJbY,
«TOCTOSIHHAS ABOTaJIpO», «MOJISIpHAsi Maccay, «MOJISIPHBIA 00BEM ra30B», K HOPMAIbHbBIE YCIOBUSD;
e TPOBOJUTH PACUETHl C HUCIOJIb30BAHUEM MOHITHH: «KOJWYECTBO BEILECTBA», «MOJSIPHAS Maccay,
«MOJISIPHBII 00bEM Ta30B», «IIOCTOSTHHAST ABOTaIpO».
MeTanpeameTHsblie pe3yabTaTbl 00y4eHH s
VYyamuiicst JOJKEH ymems:
e COCTaBJISITh KOHCIIEKT TEKCTA;
e  CaMOCTOATEIHHO MCIOJB30BaTh HEMOCPEACTBEHHOE HAOMIOICHUE;
e  CaMOCTOATENbHO OQGOPMIIATH OTYET, BKJIOUYAIONIMNA OMUCAHWE HAOIIOJEHUsS, €ro pe3yibTaToB,
BBIBOJIOB;
e BBINOJIHATH IMOJHOE KOMIUIEKCHOE CPAaBHEHHUE;
e  BBINOJHATH CPABHEHHE 110 aHAJIOTUHU

Tema 4. CoeguHeHHs] XUMHYECKHUX 3J1eMeHTOB (16 u)

Crenenn oxucieHus. OmnpeienieHUe CTENEHH OKHUCICHHS JJIEMEHTOB MO XUMHUYECKOW (opmylie
coequHenus. CoctaBienue GopMysl OMHAPHBIX COEAMHEHUU, OOmMN croco0 uX Ha3biBaHHs. buHapHbIE
COCIMHEHHMS: OKCHUJIBI, XJIOPHUABI, CyIb(uas! u ap. CocraBnenue ux ¢popmyd. [IpeacrtaBurenu okCUI0B: BOAA,
YIJIEKUCIIBIN a3 U HeraueHas u3BecTb. [IpeacraBurenu JIETyuynux BOJOPOAHBIX COCIMHEHU: XJIOPOBOAOPOI
1 aMMHaK.

OcHoBaHHUs, UX COCTaB M Ha3BaHUsA. PacTBOPHMMOCTH OCHOBaHMI B Boje. Tabnuiia pacTBOPUMOCTH
TUIPOKCUJIOB U coJiel B Boje. [IpeacTaBurenu menoyei: ruipoOKCUIbl HATpUsl, Kanud U Kanpuus. [lonstue o
Ka4yeCTBEHHBIX peakuuax. MHaukaropel. MI3MeHeHne OKpacku HHAMKATOPOB B LIEIIOYHOM Cpee.

Kucnotel, ux cocraB um HaszBanus. Knaccubukamus kxucnot. [IpeacraBuTtenu KUCIOT: cepHas,
COJIsIHAsA U a30THas. MI3MeHeHne OKpACKHU UHAMKATOPOB B KUCIIOTHOM CpEIE.

Conm kak NMpoOM3BOJHBIE KUCIOT M OCHOBaHWU. X coctaB m Ha3zBaHus. PacTtBopuMoOCTh coiiell B
Boze. [IpencraBurtenu coneit: Xmopua HaTpUsi, KapOOHAT U GocdaT KabIHUs.

AMopdHBIE ¥ KPUCTAUTHYECKHE BEIIECTBA.



MexMoneKkyIsipHble B3aUMOACHCTBUA. THUMBl KPUCTAUIMYECKUX PELICTOK: HOHHAs, aTOMHas,
MOJIEKYJISIPHAS U METAJUITMYECKasi. 3aBUCUMOCTh CBOMCTB BELIECTB OT THUIOB KPUCTAINIMYECKHUX PEIIECTOK.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH ITOCTOSHCTBA COCTaBa s
BEILIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

UYuctple BemecTBa W cMmecu. [IpuMepsl >KUIKUX, TBEPABIX M ra3zoo0pasHbix cmeceil. CBoiicTBa
YHCTBIX BemecTB M cMmeceil. Mx cocraB. MaccoBas u oObeMHas 10U KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCII0JIb30BAHUEM ITOHITHS J10JIS.

Pacuérunie 3amaun. 1. Pacuer MaccoBO U 0OBEMHON 10JIEli KOMIIOHEHTOB CMECH BEIIECTB. 2.
Boruncnenue MaccoBoi 10U BELIECTBA B PaCTBOPE IO U3BECTHOW Macce pacCTBOPEHHOIO BEILIECTBA U Macce
pactBopuTensa. 3. BblumcieHue Macchl pacTBOPSIEMOrO BEIIECTBA M PACTBOPHUTENS, HEOOXOIMMBIX IS
IIPUTOTOBJIEHUS OIPEIEICHHON MAacChl PACTBOPA ¢ U3BECTHOM MacCOBOMW J10JIEH PACTBOPEHHOIO BEILIECTBA.

JdemoncTpamuu. O6pa3ibl OKCHIIOB, KHUCJIOT, OCHOBAaHHMH W cojied. Mojenu KpUCTALTUYSCKUX
peleToK XJopuaa Hatpus, anMasa, okcuaa yriepona (IV). CrocoObl pa3meneHus cMeceid, TUCTHILISIIS
BOJIBL.

JlaGopaTopHble onbIThL. 1. 3HAKOMCTBO ¢ 00pa3llaMu BEUIECTB pa3HBIX KilaccoB. 2. PaznencHue
cMmecen.

IpakTnyeckas padora Ne 3.AHanu3 NOYBBI U BOJBI.

IIpakTnueckas padora Ne 4.IlpuroroBieHue pacTBopa caxapa C 3aJaHHOW MacCcOBOHM Joseil
PacTBOPEHHOr'0 BEILIECTBA.

IIpenMeTHble pe3yJibTaThl 00YUeHUS
Ydamuics JOJKEH ymems:

e HCIOJb30BaTh IPU XapaKTEPUCTHKE BEIIECTB IOHSTUS: «CTENEHb OKHUCIIEHUS», «BAJIEHTHOCTbHY,
«OKCHIBI», «OCHOBAaHUSA», «ILIEJIOUM», «KAYECTBEHHAs PEAKIH», «UHIUKATOP», «KUCIOTHD),
CKUCIIOPOACOEpKAIINE KUCIOTh», «OECKUCIOPOAHBIE KHCIOTh, «KUCIOTHAS CPEay, «IIeIouHas
cpena», «HEHTpaibHas cpena», «mkaina pH», «conm», «aMop@HBIE BEUIECTBA», «KPUCTALUTUIECKUE
BEILIECTBA», «KPUCTAUIMYECKAs pEUIETKa», «HUOHHAs KPUCTAJUIMYECKas pEeIIeTKay, «aTOMHas
KPUCTAJJIMYECKAsl PELIETKa», «MOJIEKYJISIpHAas KpHUCTAJUIMYECKas pEIIeTKa», «MeTajulnyecKas
KPUCTAJUIMYECKAs PEIIETKA», CMECU»;

e KJaccu(UUUpPOBATh CIOKHBIE HEOPraHMYECKHE BEILECTBA IO COCTaBYy Ha OKCHUJbI, OCHOBaHMUS,
KHUCJIOTBI U COJIM; OCHOBAHMUSI, KMCJIOTHI U COJM [0 PACTBOPUMOCTH B BOJE; KUCIOTHI 10 OCHOBHOCTH
U COJIEPKAHUIO KHCIIOPO/Ia;

e ONpEAeIATH MPUHAIICKHOCTh HEOPTAaHUIECKUX BEIIECTB K OJTHOMY M3 H3YYCHHBIX KIacCOB (OKCH/IBI,
JIeTy4re BOJOPOIHBIE COEIMHEHMSI, OCHOBAHHUs, KUCIIOTHI, COJIM) IO (hopMyJIe;

e OMNHCHIBATH CBOWCTBA OTJEIBHBIX MPEACTABUTENCH OKCHIOB (Ha MpPUMeEpE BOJBI, YIIIEKHUCIOTO Tasa,
HETaIIeHOW U3BECTH), IETYYUX BOJIOPOIHBIX COEMHEHHH (Ha MpUMepe XJIOPOBOA0POIa U aMMHAKa),
OCHOBaHMH (Ha TpUMEpe THAPOKCUIOB HATPHs, KW W KaJblHsA), KUCIOT (Ha MpUMEpe CEepHOM
KHCJIOTHI) U coJiel (Ha mpuMepe XJIopHuia HaTpHs, kKapOoHaTta Kaiblus, pocdara kanbuus);

e  ONpEAEeNATh BaJEHTHOCTh U CTENEHb OKHCICHUS JIEMEHTOB B BELIIECTBAX;

e COCTaBIATH (POPMYIJIBI OKCHIOB, OCHOBaHMIA, KHCJIOT M COJIEH IO BAJCHTHOCTSAM W CTETCHSM
OKHCJICHHS JJIEMEHTOB, a TakXe 3apslaM HMOHOB, YKa3aHHBIM B TaOJHIle PacCTBOPUMOCTH KHCIIOT,
OCHOBAaHUI U COJICH;

e COCTaBJISATH HA3BaHMS OKCHIOB, OCHOBAHHM, KHCJOT W COJIEH; CpaBHUBATh BAJICHTHOCTh M CTEICHBb
OKHCJICHUS; OKCH/JIbl, OCHOBAHUS, KUCIOTHI U COJIA IO COCTaBY;

e  HCHOJB30BAThH TAOIHILY PACTBOPUMOCTH ISl OTIPEACTICHHUS PACTBOPUMOCTH BEIIECTB;

e YCTaHABJIMBATh T€HETHYECKYIO CBS3b MEKIY OKCHIOM W THIPO-KCHIOM W HA00OPOT; MPHYMHHO-
CIICZICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aToMa, XMMUYECKOH CBSI3bI0 M THUIIOM KPUCTAJUIMYECKOH
PEIIETKH XUMHYECKUX COCAMHEHUI,

e  XapaKTepu3oBaTb ATOMHBIE, MOJEKYJSpHbIE, HOHHbIE METANINYECKUE KPUCTAIIIMUECKUE PEIIECTKHU;
Cpedy pacTBopa C MOMOIIbIO mKaisl pH;

e TIPHUBOIMTH MPUMEPHI BEIECTB C Pa3HBIMU THITAMHU KPUCTAIUTMYECKON PEIICTKH;

e IPOBOJUTH HAOJIIOJICHUS 32 CBOWCTBAMH BEIIECTB U SIBICHUSAMH, TPOUCXO/SIIMMH C BEIIECTBAMH;

e coOMI0/1aTh MpaBUJia TEXHUKKM 0€30MaCHOCTH MPH MTPOBEACHUHU HAOIOJCHUN U OIBITOB;

e HCCIIEZIOBATh CPEIy pacTBOpa C MOMOIIBIO WHAMKATOPOB; SKCIIEPUMEHTAIHHO pa3inyaTh KACIOTH U
IEJI0YH, TIOJIb3YsICh HHANKATOPaMH;



e HCHOJIB30BAaTh IPH PCIICHHU PACUYCTHBIX 3aJa4 HOHATHA «MaCCOBasg HOJI 3JICMCHTA B BCHICCTBC),
«MaccoBasd A0Jis1 paCTBOPCHHOI'O BEHICCTBA», «00BeMHas J0JI F33006p33HOF0 BE€IICCTBaA»,

e TMPOBOAUTH pacCyYCTbl C HUCIHOJIB30BAHUCM IMOHATUM «MaccoBas J0Js DJIEMEHTa B BCIICCTBEC»,
«MaccoBasd A0Jis1 paCTBOPCHHOI'O BEHICCTBA», «00BbeMHas J0JI F33006p33HOF0 BE€IICCTBa».

MeTanpeaMeTHbIe pe3yJibTATHI 00y4YeHHUs1
VYyamuiicst JOJIKEH ymems:

e  COCTaBJISATh HA OCHOBE TEKCTa TaOJIMILIbI, B TOM uncie ¢ npuMmenenueM cpencts UKT;

e II0JI PyKOBOJCTBOM YUHTEJISI IPOBOIUTH OMIOCPEAOBAaHHOE HAOIIOIEHUE

e 0] PYKOBOJACTBOM YUMTEIs OQOPMIIATH OTYET, BKIIOYAIOIIMNA ONMCAHUE HKCIEPUMEHTA, €ro
pe3yJIbTaTOB, BEIBOJIOB;

e OCYHIIECTBJIATH HMHIYKTHBHOE 0000meHHe (0T E€IMHUYHOTO JOCTOBEPHOTO K  o0memy
BEPOSATHOCTHOMY), T. €. ONPEAEATh OOLIME CYLIECTBEHHbIC NMPU3HAKU ABYX U Oosiee OOBEKTOB U
¢bukcupoBaTh uxX B (hoOpMe MOHATUS WIN CYKICHUS,

e OCYIIECTBJIATH JEIyKTHMBHOE 000O0IIeHHE (IIOABEICHUE E€AMHUYHOIO JIOCTOBEPHOro Ioj ooliee
JIOCTOBEPHOE), T. €. AaKTyaJIM3UpPOBaTh IOHSATHE WM CYXICHHE, M OTOXIECTBISATH C HUM
COOTBETCTBYIOILIME CYIIECTBEHHbIE IPU3HAKU OJTHOIO WK O0siee 00bEKTOB;

e OMpEAeNsTh aCMEeKT Kiaccu(ukanuu;

e  OCYHIECTBIIATH KIACCUDUKAIHIO;

e 3HATh M UCHOJB30BATh PA3IUUHBIE (POPMBI IPEACTABICHUS KIacCU(DUKALIUH.

Tema 5. W3MeHeHus:, npoucxojasimue ¢ Bemecrsamu (12y)

[lonsiTue sIBIEHWI Kak W3MEHEHUH, MNPOUCXOAAIIMX C BEUIECTBAMHU. SIBIIEHHUS, CBSI3aHHBIE C
M3MEHEHHEM KPHCTATMYECKOTO CTPOCHUS BEIIECTBA MPHU MOCTOSHHOM €ro COCTaBe, (PM3UUECKUE SIBICHHUS.
@duznueckue SBICHUS B XUMUU: JUCTWIUIALMS, KPUCTAJUIM3ALIMS, BBIIAPUBAHME U BO3TOHKA BEILECTB,
LEHTPpUPYTrUpOBaHUE.

SIBneHus, CBA3aHHbIE C MU3MEHEHHEM COCTaBa BEILECTBA, - XUMUYECKHe peakuuu. [IpusHaku u
YCIIOBHSI IPOTEKaHUS XUMHUYECKUX peakuuid. [Tonarue 06 3K30- UM SHAOTEPMHUECKUX peakuusx. Peakmmm
TrOpEHUs KaK YaCTHBIM ClTydaid SK30TEPMHUECKUX PEAKIIMil, IPOTEKAIOIINX C BbIIECIECHUEM CBETA.

3aKOH COXpaHEHUsI MacChl BeIIeCTB. XHMMHMYECKHE YpaBHEHMs. 3HAUEHHE MHJEKCOB U
koa¢dunmentoB. CocTaBieHHe ypaBHEHUN XUMHUECKUX PEaKLIUM.

Pacuersl Mo xuMHYecKUM ypaBHeHMsIM. PeleHue 3agau Ha HaXO0KJI€HHUE KOJIMYECTBA BEIIECTBA,
Macchl WM 00beMa MPOAYKTa PEAKLMHU 10 KOJIUYECTBY BEIECTBA, MAacCe UM 00bEMY MCXOHOIO BEIECTBA.
Pacuetsl ¢ Hcnonb30BaHUEM MOHATHUS «JI0JIs1», KOT/Ia HCXOJHOE BEILIECTBO JJAaHO B BHJIE PACTBOpPA C 3a/laHHOM
MacCOBOH J0JI€M paCTBOPEHHOI'O BELECTBA WJIN COJIEPKUT ONPEAEIECHHYIO IOJII0 IPUMECEH.

Peaknun pasnoxenus. [IonaTre o ckopoctr xXumudeckux peakiuil. Karanuzaropsl. @epMeHTHI.

Peakuun coeaunenus. Kartamutuueckue U HekaTanuThyeckue peakuuu. OOpatumble U
HEOOpaTUMBbIE PEAKITUH.

Peakuum 3amerieHns. DJIEKTPOXUMUYECKUHN DSl HANIPSKEHUM METAIUIOB, €0 MCIIOJIb30BaHUE IS
IIPOrHO3MPOBAHUS BO3MOXHOCTU MPOTEKAHUS peakluil MEeXIy MeTalllaMH U pacTBOpaMu KucioT. Peakiuu
BBITECHEHHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYTMMH METaJNIaMHU.

Peakiun o6mena. Peakiuu HeWTpanuzanuu. Y CJIOBUS MPOTEKaHUsS peakinii oOMeHa B pacTBOpax
710 KOHIIA.

Tunsl XUMHUECKUX peakiuil (M0 MpHU3HAKy «YHUCIO M COCTAaB HMCXOJHBIX BEHIECTB M MPOAYKTOB
peaxkiun») Ha MpUMEpPE CBOMCTB BOABI. Peakius pasnokeHus - 3JIEeKTpoJu3 BOAbl. Peakunn coennHeHus -
B3aMMOJICIICTBME BOJbl C OKCHJIaMU METaUIOB W HemeTayuioB. [lonstue «ruapokcuasl»y. Peakiuu
3aMeIIeHUs - B3aUMOJICHCTBUE BOJBI C IIETOYHBIMH U IIEJIOYHO3EMETbHBIMI MeTajulaMu. Peakunn ooMmeHa
(Ha mpuMepe TUIpoin3a cyabduaa aTlOMUHUS U KapOuaa KalbLus).

Pacuérnbie 3agauu. . BpruncieHne no XMMHMUYECKMM YpPaBHEHHUSM MacChl WM KOJMYECTBA
BElIeCTBa MO M3BECTHON Macce WM KOJMYECTBY BEILIECTBA OJHOIO M3 BCTYHAIONIMX B PEAKIUIO BEIIECTB
WIN MPOAYKTOB peakiuu. 2. Berarcinenne Macchl (KOJMYECTBA BELIECTBA, 00bEMa) MPOAYKTa PEaKLUH, €CIIH
M3BECTHA Macca HCXOJHOTO BEIIECTBa, COJEPKAIEro OMpPENEeNICHHYI0 A0MI0 npumeceil. 3. Brpruncienue
Macchl (KOJIMYEeCTBA BEILIECTBA, 00beMa) MPOAyKTa peakiMM, eclIM W3BECTHa Macca pacTBOpa M MaccoBas
JI0JIS1 PACTBOPEHHOTO BEIIECTBA.

IIpenmeTHble pe3yJbTaThbl 00YYCHHS
VYyamuiicst JOJKEH ymems:




e KiIaccu(UIMPOBATh XUMHUECKHE PEAKIUU MO YHUCIY U COCTABY MCXOJHBIX BEUIECTB M IMPOIYKTOB
peakuuu; TermioBoMy 3G GeKTy; HanpaBIeHUIO MPOTEKaHUs PeaKlIUK; yYacTHIO KaTaau3aTopa;

e HCHOJB30BaTh TAOJMIy PACTBOPUMOCTH JJISl ONPEACICHHS BO3MOKHOCTH IPOTEKAHUS peaKiui
oOMeHa; DJJEKTPOXUMHUYECKUN psA HampsHKeHUH (aKTUBHOCTH) METAJIOB Ul ONpeAeNeHUs
BO3MO>XHOCTH MPOTEKaHMsI peakLuii MEXly METaUIaMU U BOJHBIMM PaCTBOPaMH KUCIJIOT U COJIEH;

e HAOIIOJATh W ONMCHIBATH MPU3HAKU M YCJIOBHUS TEUCHUS XMMUYECKUX PEaKIUi, JelaTh BHIBOJBI HA
OCHOBaHUU aHaJIM3a HAOJIO/IEHUH 32 DKCIIEPUMEHTOM,;

e IPOBOJUTH PACUEThl 10 XMMUUYECKUM YPaBHEHHUSAM Ha HAXOXKJCHHE KOJIMUYECTBA, MACChl WJIM 00beMa
MPOJYKTa PEaKUy MO KOJUYECTBY, Macce WM O00bEMY HCXOJIHOTO BEIECTBA; C HCIOJb30BAHUEM
MIOHATHUSA «JI0JIs», KOIZIa UCXOJHOE BEIECTBO JAHO B BUJE pacTBOPA C 3aJaHHOM MAacCOBOM JIOJEH
PacTBOPEHHOTO BELIECTBA WM COJEPKUT OINPEACTICHHYIO JTOJII0 TPUMECEH.

MeTanpeameTHbie pe3yJbTaTbl 00y4eHUs
VYyamuiicst JOJKEH ymems:

e COCTaBJISATh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ucie ¢ npuMeHeHueM cpencts MKT;

e  CaMOCTOATEIHHO O(GOPMIIATH OTYET, BKIIOYAIOMIMM OMHCAHHME HKCIEPUMEHTa, €ro pe3ysbTaToB,
BBIBOJIOB;

e HCNONb30BaThb TaKOM BUJ  MBICIEHHOTO (MA€ajJbHOr0) MOJCIMPOBAHUS, KaK 3HAKOBOE
MOJIETMPOBaHUE (Ha IpUMEpPE YpaBHEHUI XUMUYECKUX PEaKIHil);

e pasnuyath 00BEM U COepKaHHE MOHATHIA;

e  pasznUYaTh POJOBOE U BUAOBOE IMOHSTUS;

e  OCYILIECTBIJISITH POJIOBUAOBOE OIPEIEICHUE TOHATHH.

Jemonctpanuu. [Ipumepsr  usnuecknx sBieHWi; a) I1ulaBieHue mnapaduna; 0) muddysus
IOYLIUCTBIX BELIECTB C TOpSILIEH JIaMIOYKH HakajduBaHUs. [IpuMepbl XMMHYECKHX SIBICHUI: a) TOpPEHHE
Marausi; 0) B3auMOJIEHCTBUE COJISTHOM KHUCJIOTHI C MPaMOPOM WJIM MEJIOM; B) MOJIyY€HUE TUIPOKCHUIA MEIU
(IT); T) pacTBOpeHUE MOJYYESHHOTO THAPOKCH/IA B KUCIOTaxX; 1) B3aumojeicteue okcuaa meau (I1) ¢ ceproit
KHMCIIOTOM IIpU HarpeBaHHM; €) pa3jio’KEHUE IEepMaHraHaTa Kajius; ) B3auMOJEHCTBHE pa30aBICHHBIX
KHCIIOT C METaJIJIaMH.

JlaGopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTU UCIIAPEHUS BOJBI U CIIUPTA MO UCUE3HOBEHUIO UX
Karnenb Ha (uibTpoBanbHON Oymare. 4. OkucieHHE MeIW B IUIAMEHU CHUPTOBKM WIU TOPENKH. 5.
[TomyTHEHUE W3BECTKOBOM BOJBI OT BBIIBIXAaEMOIro yriekucioro rasza. 6. Ilomyuenue yriekucioro rasa
B3aMMOJICHICTBIEM CO/IbI M KUCIIOTHL. 7. 3aMelieHne Meau B pactBope xinopuaa menu (I1) sxenesom.

IIpakTnueckas padora Ne 5.IIpuzHaky XUMHUUECKUX PEAKIIUA.

IIpenmeTHbie pe3yJbTaThbl 00YUCHHS
VYyamuiicst JOJKEH ymems:

e oOpamarbes ¢ 1a00paTOPHBIM O00OPYAOBAaHMEM U HarpeBaTelIbHBIMH NMPHOOpaMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;

e BBINOJHATH MPOCTEHIINE MpHEMbl PAOOTHI C JIAOOPaTOPHBIM 000pPYyAOBaHHEM: J1a0OPATOPHBIM
LITAaTUBOM; CIIUPTOBKOM;

e HaOJIOAaTh 3a CBOMCTBAMU BEIIECTB U SIBJICHUSIMH, IPOUCXOIALIMMHU C BELIECTBAMY;

e  OMHCHIBATh XUMHUYECKHUH IKCIIEPUMEHT C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJTHOTO) SI3bIKA U
SI3bIKAa XUMUU;

e JICNIaTh BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO IKCIIEPUMEHTA;

e TOTOBHUTbH PACTBOPHI C ONPEAECICHHON MAaCCOBOM 10JIEH PACTBOPEHHOT'0 BEIIECTBA;

e TPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIKO PACTBOPEHHOI'O B HEM BEIIECTBA.
MeTtanpeameTHslie pe3yJabTaTbl 00y4eHHu sl
VYyamuiicst JOJKEH ymems:

CaMOCTOSITENTLHO MCIIOJIB30BAaTh OMOCPETOBAHHOE HAOIOICHHUE.

Tema 6. Teopusi 3JIeKTPOIUTHYECKOM IMCCOLMALUM U CBOMCTBA KJIACCOB HEOPraHUYeCKHUX
coeluHeHui (22 y)

[TonsiTie 00 SIEKTPOIUTUYECKON AMCCOIUAIMH. DJIEKTPOJUTHI U HEINIEKTPOJIUTHL. MeXaHUu3M
aucconranv SBJICKTPOJIMTOB C PAa3JIMYHBIM TUIIOM XuMHUYeckon cBsI3u. CTeneHb 3H€KTpOHI/ITI/ILIeCK0ﬁ
nuccoruanui. CUIIbHBIE U CTa0bIe AIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUHU BIEKTPOIUTUYECKON aucconranyu. VloHHbIe ypaBHEHUS peaKlUi.
YcnoBus MpoTEeKaHUs Peakiiui 0OMeHa MEX/1y dJIEKTPOIUTAMH JI0 KOHIIA B CBETE MOHHBIX MPEICTABICHUN.



Krnaccudukanus nOHOB U UX CBOICTBA.

Kucnorel, mx xmaccudukanms. Jluccorumanus KHUCIOT W HMX CBOHWCTBA B CBETE TEOPHUH
ANEKTPOJUTUYECKON  Auccouuanu. MOJEeKyJIsapHble M HOHHBIE YpaBHEHHUs PEakUUid  KHUCIIOT.
B3anmopeiicTBre KUCIOT ¢ METAIIAMH. DJIEKTPOXUMHUYECKHUN psii HAPSIAKEHUM MeTauioB. Bzaumoaelicteue
KHUCJIOT C OKCHUJIaMH METa/ioB. B3aumojeicTBuUE KHUCIOT C OCHOBAaHUAMH - PEAKUUsS HEUTpalIu3aluu.
B3aunmopeiictBue kuciaor ¢ coismu. lcnonb3oBaHue TaOMMIBI PAacCTBOPUMOCTH ISl XapaKTEPUCTHKU
XUMHYECKUX CBOMCTB KHCIIOT.

OcHoBaHus, ux kiaccudukanus. Jluccommarnuss OCHOBAaHMW M WX CBOWCTBA B CBETE TEOPHUH
3JIEKTPOJIUTUYECKON ucconranuu. B3anMoelicTBUe OCHOBAHHMM € KHCIIOTaMH, KUCJIOTHBIMU OKCUIAMU U
cossiMu. Mcrionb30BaHue TaOJIMIIBI PACTBOPUMOCTH JIJIsI XapaKTEPUCTUKH XUMHUUYECKHX CBONCTB OCHOBAHHIA.
Pasnoxenue HEPacCTBOPUMBIX OCHOBaHHUH npu HarpeBaHuu.
Comm, ux kiaccuUKaIMsA W JUCCOIMAIUS PA3JIMYHBIX TUIOB cojieid. CBOWCTBAa COJIe B CBETE TEOPUU
AJIEKTPOJIMTUYECKON Auccounanuu. B3aumoneicTBue cosieil ¢ MeTajulaMu, YCJIOBHUSI NMPOTEKaHUS STUX
peaknuii. B3aumopmeicTBue coyieid C KHCIOTaMH, OCHOBAaHUSAMH W coJsiMU. Mcronb3oBaHHe TaOIUIIBI
PacTBOPUMOCTH JIJISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O06o00menue cBeeHn 00 OKCHIaX, X KIacCCH(PUKAIIMN U XUMUYECKHX CBOHMCTBAX.

'enernueckue psapl METAUIOB M HEMeETauioB. ['eHeTHueckas CBA3b MEXKIy KiaccaMu
HEOPraHUYECKUX BEIECTB

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIWUTENIb M BOCCTAHOBUTENIb, OKUCICHHE U
BOCCTaHOBJICHMUE.

Peakiiuyn wMoOHHOTO OOMEHa MW OKHCIUTEIBHO-BOCCTAHOBHTENbHBIE peakuuu. CocTaBicHUE
ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO OasiaHca.

CBoOIiCTBa TPOCTHIX BEIIECTB - METAUIOB M HEMETAJUIOB, KHCIOT M COJIeH B CBETE MpEJCTaBICHUN 00
OKHCJTUTEIHLHO-BOCCTAHOBUTEILHBIX MPOIIECCaX.

IIpeaMeTHBIE PE3VJIbTATHI 00VUECHHSA:

VYyamuiicst JOJKEH ymems:

e HCMOJIb30BaTh  NPU  XAPAKTEPUCTUKE  MPEBpPAIICHUH  BEIIECTB  IOHSTHSA: «pacTBOP»,
«QIJICKTPOJIMTHYECKAS TUCCOLMAIUSY, «ITIEKTPOJIUTHI», «HEIIEKTPOIUTHI, CTEHIEHb JUCCOLAAIINN,
«CHJIBHBIC  DJICKTPOJIMTBD», «CJIAa0bl€  AJIEKTPOJUTH), «KATHOHBD», «AHHUOHBD», «KHUCJIOTHI»,
«OCHOBAHHUsI», «COJW», «HMOHHBIC PEAKIUN», «HECOJCOOPa3yIIIME OKCHJBDY, «COJCOOpa3yroIIue
OKCHJIbI», «OCHOBHBIE OKCHUJBI», «KUCIOTHBIE OKCHABDY, «CPEOHUE COJIN», «KHUCIBIE COJIN,
«OCHOBHBIE  COJIM», «TCHETHYECKUH PAI», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE —PEAKIUN,
«OKHUCIIUTEIbY, «KBOCCTAHOBUTEIbY, KOKHCIICHHUE), KBOCCTAHOBJICHUE;

e  OIKCHIBATh PACTBOPEHHE KaK (PU3UKO-XMMHUECKHUI MPOIIECC;

e WUIOCTPUPOBATH MPUMEPAMH OCHOBHBIE IOJOKEHUS TEOPUM DIIEKTPOJIMTHUYECKOW JTUCCOLIMALINY;
TEHETUYECKYIO0 B3aMMOCBSI3b MEXK]y BEIIECTBAMHU (MPOCTOE BEIIECTBO — OKCHJ — THAPOKCHUIl —
COJIb);

e XapaKTepu3OBaTh OOIIME XUMHUYECKHE CBONCTBA KUCIOTHBIX M OCHOBHBIX OKCHJOB, KHCIIOT,
OCHOBaHMM M COJIEM C TO3ULUMHA TEOPUU DIIEKTPOIUTUYECKON JHUCCOLMALMU; CYIIHOCTH
BJIEKTPOJIUTAYECKON AUCCOIMAMM BEIIECTB C KOBAJIEHTHOM MOJISIPHOM M HOHHOM XHMHUYECKOU
CBSI3bI0; CYIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI;

e IIPUBOJUTH NPUMEPHI PEAKLHM, TOATBEPKAAOIIMNX XUMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX
OKCHJIOB, KHUCJIOT, OCHOBAaHUM U COJIEH; CYIIECTBOBAHHE B3aMMOCBSI3U MEK/y OCHOBHBIMH KJIacCaMU
HEOPraHUYECKUX BELIECTB;

e KJAacCH(UIIMPOBATh XUMHUECKHE PEAKIUU IO «U3MEHEHHIO CTEIECHEW OKHUCICHHS JJIEMEHTOB,
00pa3ymoIINUX pearupyrolire BenecTBay;

e COCTaBJIITh YpPABHEHHS DJEKTPOJUTHYECKOM JUCCOLMALIMM KHUCIOT, OCHOBAHUW U  COJIEH;
MOJIEKYJIAPHBIE, MOJHbIE U COKPAIIEHHbIC HOHHBIE YPABHEHHUS PEAKIMH C YYaCTHEM 3JIEKTPOJIUTOB;
ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU, UCIONB3YSl METO/ DJIEKTPOHHOTO OaaHca;
ypaBHEHHUS PEAKIUHA, COOTBETCTBYIOIIUX IOCJIEIOBATEILHOCTH («IIETIOUKE») TMpeBpaIieHui
HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB;

e ONpENENATh OKHCIUTEIb M BOCCTAHOBHUTENb, OKHCIECHHWE W BOCCTAHOBJIEHHUE B OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUSAX;

e YCTaHABJIMBATH IPUUYMHHO-CIEIACTBEHHBIE CBS3M: KJACC BEIIECTBA — XHUMHYECKHE CBOKCTBA
BCIIIECTBA;



e HAONIOAATh W ONMHUCHIBATH PEAKIIUU MEXKAY DJIEKTPOIUTAMH C TOMOIIBID €CTECTBEHHOTO (PyCCKOTO
WJTU POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

e TPOBOJUTH OMBITHI, MOATBEPKIAIOIINE XUMHUUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX
BCIIECTB.

MeTanpeameTHbie pe3yJbTaTbl 00y4eHUs
VYyamuiicst JOJKEH ymems:

e  JleJaTh IOMETKH, BBIIIUCKH, IUTUPOBAHUE TEKCTA;

e  COCTaBJISTH JOKJIAJ;

e  COCTaBJIATH HAa OCHOBE TEKCTa IpaduKu, B TOM uncie ¢ npumenenuem cpenacts UKT;

e  BJIAJACTbh TAKUM BHUJIOM U3JIOKECHUS TEKCTA, KAK PACCYKIACHUE;

e HCNONb30BaTh TaKOM BUJ  MBICIEHHOTO (MA€ajJbHOr0) MOJCIMPOBAHUS, KaK 3HAKOBOE
MOJICJIUpOBaHKE (Ha MpUMEpEe YPaBHEHUM peaklMUil JUCCOIMAIlMM, UOHHBIX ypaBHEHUU peakIuil,
MOJTypeaKIMii OKUCICHUS-BOCCTAHOBIICHHUS);

e  pasznuYaTh KOMIIOHEHTHI I0Ka3aTeIbCTBA (TE3UC, apTYMEHTHI U (hOpMY J10Ka3aTeIbCTBA);

e  OCYLIECTBJIATH IIPIMOE UHAYKTUBHOE JI0KA3aTEIbCTBO.

JdemoHcTpanuu. VcribiTaHue BEHIECTB M UX PAaCTBOPOB Ha 3JIEKTPONPOBOJHOCTh. 3aBUCUMOCTh
3JIEKTPONPOBOJHOCTH YKCYCHOM KHUCJIOTBHI OT KOHLEHTpaluu. B3anmoaeicTBHE LHUHKA C CEpPOM, CONSTHOM
kucioTou, xiaopuaom meau (I1). 'openue maraus.

JlabGopaTopHble onbIThI. 8. Peakiiuu, xapakTepHbie ISl PAaCTBOPOB KUCIOT (COJITHOW MU CEPHOM).
9. Peakium, xapakTepHble Ui pacTBOPOB IIenovel (TuapokcuaoB HaTpus uinu kanus). 10. [lomyuenue u
CBOMCTBAa HEPACTBOPUMOI0 OCHOBaHus, Hanpumep ruapokcuaa menu (II). 11. Peakuuu, xapaktepHble ais
pacTtBopoB coiieit (Harpumep, 1 xiopuna meau (I)). 12. Peakuuu, xapakTepHble 1Jii OCHOBHBIX OKCHJIOB
(Hanpumep, ans okcuja kanblug). 13. Peakuuu, xapakTepHble JJisi KUCIOTHBIX OKCHUJOB (Hampumep, AJis
YTJIEKUCIIOTO Tra3a).

IIpakTnyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBaHUM, OKCUJIOB U COJIEH.

IIpakTnyeckas padora Ne 7. PemieHue sKcriepuMeHTaIbHbIX 3a/1a4.
IIpenmeTrHble pe3yJibTaThbl 00y4eHHS
Ydamuics JOJKEH ymems:

e oOpamarbcs ¢ J1a00paTOPHBIM 00OPYAOBAaHHEM M HArpeBaTEIbHBIMH NMPHOOPAMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;

e BBINOJHATH MPOCTEHIINE NMpPUEMbl OOpalleHus ¢ JabopaTOpPHBIM O0OPYJOBaHUEM: JIAOOPATOPHBIM
IITaTUBOM, CITUPTOBKOI;

e HaOJIOAaTh 3a CBOMCTBAMU BEIIECTB U SIBJICHUSIMH, IPOUCXOIALIMMHU C BELIECTBAMY;

e  ONMCHIBaTh XMMUYECKHI IKCIIEPUMEHT C ITOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO MIIM POJIHOTO) SI3bIKa U
SI3bIKA XUMUU;

e JIeJIaTh BBIBOJBI 110 PE3YJIBTATAM IIPOBEJCHHOTO YKCIIEPUMEHTA.

MetanpeameTHbie pe3yJbTaThl 00y4eHHs
VYyamuiicst JOJKEH ymems:

e OmpeaensaTh, HUCXOAd U3 y4eOHOM  3a7aud, HEOoOXOAMMOCTh  HEMOCPEACTBEHHOIO WU
OIIOCPEI0BAaHHOTO HAOJIIO/ICHMS,

e  CaMOCTOATEIbHO (POPMUPOBATH MPOTrPAMMY IKCIIEPUMEHTA.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKU BBIITYCKHHUKOB. :51 K YPOBHIO
IIOAI'OTOBKU BbIYCKHHMKOB
BuInyCKHUK HAVYUTCSH:

* ONMCHIBATh CBOMCTBAa TBEPABIX, MKXHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIJCHAS MX CYIIECTBEHHBIE
MIPU3HAKY;

* XapaKTepU30BaTh BEILIECTBA II0 COCTaBY, CTPOEHUIO M CBOWCTBAaM, YCTAaHABIMBAaTb IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKy TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* PacKpbIBaTh CMBICJI OCHOBHBIX XMMHUYECKUX MOHATUNA «aTOM», «MOJIEKYJIa», «XUMUYECKUU FIIEMEHTY,
«IPOCTOE BEILIECTBOY, «CII0KHOE BEIIECTBOY», «BAJICHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO CHCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEHIINX BEIIECTB C IOMOMIbIO XUMHUYECKHX (OPMYJT M CYIIHOCTh
XUMHUYECKUX PEeaKIUi ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHU;




* BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BELIECTB, a TAKXKE MAaCCOBYIO JIOJIIO
XMUMHYECKOI'0 3JIEMEHTA B COEIMHEHUAX JUISl OLIEHKH UX IPAKTUYECKON 3HAYUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, COJIN;

* KJIacCCU(DPULIMPOBATh OKCUIbI U OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTBI M COJIU 110 COCTABY;

* [10JIb30BAThCA J1a00OPATOPHBIM 000PYIOBAaHUEM M XMMHUYECKON TIOCYI0M;

* IPOBOJIUTh HECJIOXKHBIE XUMHUYECKUE OIBITHI M HAOJIIOJCHMS 3a MU3MEHEHUSIMH CBOMCTB BEILECTB B
MPOILIECCe UX MPEBPAICHUI; COONIOIATh PaBHiia TEXHUKH 0€301IaCHOCTH TPU NPOBEACHUH HAOIIOICHUN U
OIIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI M IIEIOYM, IOJb3YSACh HWHAMKATOpaMH; OCO3HABaTh
HE00XO0IMMOCTh COOJIIOJIEHHs Mep 0€30I1aCHOCTH IIPU OOPALLEHNH C KUCIOTaMU U ILeJI0YaMHu.

* pacKpbIBaTh CMBICH nepruoandeckoro 3akona . 1. Menneneesa;

* ONMCHIBaTh M XapaKTepU30BaThb TaOIMUYHYIO (OpMY MEPUOJUUECKON CHUCTEMBl XHMHUYECKHUX
3JIEMEHTOB;

* XapaKTepHU30BaTh COCTaB ATOMHBIX SJIEP U PACHPEACICHUE YUCIIA HIEKTPOHOB I10 3JIEKTPOHHBIM CII0SM
aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX [IEPUOJIOB IIEPUOINYECKON CUCTEMBI, a TAK)KE KaJUs U KaJIbLIMS;

* pa3nuyaTh BUJAbI XMMUYECKOH CBSA3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJSIPHYIO
U METaJNINYECKY1O;

* 1300pakaTh AIIEKTPOHHO-MOHHBIE (OPMYJIBI BEHIECTB, OOPAa30BAaHHBIX XWMHUYECKUMH CBS3IMHU
pasHoOro BUAA;

* BBISIBJISITh 3aBUCHMOCTb CBOWCTB BEIIECTB OT CTPOCHUS HX KPHUCTAUIMYECKUX PEIIETOK: MOHHBIX,
aTOMHBIX, MOJIEKYJISIPHBIX, METAIUTMYECKUX;

* XapaKTepU30BaTh XUMUYECKUE 3JEMEHTHl M HUX COEJAMHEHUS Ha OCHOBE IIOJIOXKEHMSI 3JIEMEHTOB B
NEPUOINYECKOI cucTeMe U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MMPOBO33PEHUECKOE 3HAUYEHUE IEPUOJUYECKOr0 3aKoHa U
NEepUOIMYECKON cucTeMbl XUMHUYecKux 3aeMeHToB [I. M. MenneneeBa; * OOBACHATH CyThb XHUMHUYECKHX
IIPOLIECCOB U UX MPUHIUNHAIBHOE OTJINYUE OT PUINYECKUX;

* Ha3bIBaTh [IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEAKLIU;

* YCTaHaBJIMBATh IPUHAUIEKHOCTh XUMHUYECKOM pPEaKIUH K ONpeAeNEHHOMY THUIIy IO OJHOMY U3
KJIaCCU()MKALMOHHBIX MPU3HAKOB: 1) 10 YMCIy M COCTaBY HMCXOJHBIX BEILECTB U HPOAYKTOB pEaKLUU
(peakiuu CoOeMHEHHUS, PA3JIOKEHHUs, 3aMEIICHUsI 1 00MeHa); 2) MO BBIICICHUIO WU MOTJIOMEHUIO TEIIOThI
(peakuM 3K30T€PMUYECKHE M 3HJOTEPMUYECKHE); 3) O M3MEHEHHUIO CTENEeHEH OKHUCICHHSI XUMHUYECKUX
AJIEMEHTOB (peakUuu OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) IO 00paTUMOCTH Ipoliecca (peakuuu
o0paTUMble U HEOOpaTHUMBIE);

* COCTaBJIATh YpPAaBHEHHUS AJIEKTPOJIUTUYECKON IUCCOLMALMU KHUCIOT, ILIEJN0Yel, cojell; MOJHbIE U
COKpaIllléHHbIE HOHHBIE YpaBHEHHMs peakuui OOMEHa; YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuumii;

* IPOTHO3UPOBATh MPOAYKTHl XMMHUYECKMX peakiuil 1mo Qopmyiiam/Ha3BaHUSM HCXOAHBIX BEILECTB;
OTIpeIEIIsATh UCXOAHbIE BEIIEeCTBAa N0 (hopMyaam/Ha3BaHUSM MIPOJYKTOB pEaKIUu;

* COCTABJIATh  YpPaBHEHUs  peaKklUi, COOTBETCTBYIOUIMX  IOCIEAOBATEIBHOCTH  («ILEMOYKE»)
MPEBPALICHUI HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBIISITD B TIPOLIECCE DKCIEPUMEHTA IPU3HAKH, CBUACTEIBCTBYIOIIME O MPOTEKAHUHM XUMHUYECKON
peaxkuuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU [10JIEW PAaCTBOPEHHOIO BEILIECTBA;

* OIPENIENATh XapakTep Cpelbl BOJIHBIX PAcTBOPOB KHUCJIOT M INEJIOYEH MO W3MEHEHHIO OKpacKu
UHIUKATOPOB;

* IPOBOJIUTh KAUYE€CTBEHHBbIE PEaKIUH, IMOATBEP)KIAIOIIUE HAJUYME B BOJHBIX DPACTBOPAX BEILECTB
OTJEJIbHBIX NOHOB

* ONpENeNATh MPUHAMIEKHOCTh HEOPIraHUYECKUX BEIIECTB K OJHOMY M3 M3YUEHHBIX KJIACCOB/TPYIIIL:
METaJIJIbl 1 HEMETAJUIBI, OKCHU/IbI, OCHOBAHHUS, KUCIIOTHI, COJIN;

* COCTaBJIATH (POPMYJIBI BEUIECTB 110 UX HA3BAHMSIM;

* OIIPENENATh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHUS YIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPraHMYECKHX COEJMHEHUN IO BAJEHTHOCTSM U CTENEHSM OKHCIIEHUS
3JIEMEHTOB, a TAK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIe PACTBOPUMOCTH KHCIIOT, OCHOBAHHUH U COJIEH;

* O0BSICHATh 3aKOHOMEPHOCTH H3MEHEHUS (PU3NYECKHMX M XUMHUYECKHMX CBONCTB IMPOCTHIX BELIECTB
(METaJIJIOB M HEMETAJIOB) M MX BBICIIMX OKCHJIOB, OOpPa30BaHHBIX 3JEMEHTAaMH BTOPOTO M TPETHETO
MIEPHUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBONCTBA, XapaKTepHbIE JJIsl TPYIII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;



* Ha3bIBaTh OOIME XMMHUYECKHUE CBONCTBA, XapaKTEPHBIE I KKIOTO0 M3 KIACCOB HEOPTaHUYECKHX
BCIIIECTB: KUCJIOT, OCHOBAHMUM, COJICH;

* MPUBOJNUTH MPUMEPHI PEAKIUN, MTOATBEPKAAOIINX XUMUUIECKHE CBOMCTBA HEOPTAHUMUECKUX BEIIECTB!
OKCHJIOB, KHCJIOT, OCHOBAaHHH U COJICH;

* OIpEACIATh BEII[ECTBO-OKUCIUTEINb u BEILECTBO-BOCCTAHOBUTEIh B OKHUCJIUTETHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUSX;

* COCTaBJIATb  OKUCJIMTEIbHO-BOCCTAHOBUTENbHBIA  OanmaHc (A1 M3YYEHHBIX  peakUuil) 1o
MPEIJIOKEHHBIM CXEMaM pPeaKIuii;

* MPOBOJIUTH J1a0OPATOPHBIC OIBITHI, MOJATBEPXKIAIONINE XHUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAVYUTHCS:

* IPaMOTHO 00paIIaThCs ¢ BEIIECTBAMU B TOBCEIHEBHOMN KU3HMU;

* OCO3HABaTh HEOOXOJMMOCTH COOJIOJCHHS TMPaBWJI JKOJOTHYECKH O€30MacHOro TOBEACHUS B
OKpYKalolllell MPUPOIHON Cpee;

* IOHUMATh CMBICT U HEOOXOJTUMOCTh COOJIIOJICHUS MPEANMUCAHUHN, IPETIAraeMbIX B HHCTPYKIIUSIX T10
UCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.;

* HCIIOJIB30BaTh IPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH MPU BBINOJIHEHUU HMCCIIEI0BATEIbCKUX
MIPOEKTOB TI0 N3YYCHHIO CBOKCTB, CIIOCOO0B TOTYyUEHUS M pACIIO3HABAHUS BEIIIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIOJIb3Ys CpEICTBA YCTHOM U NHUCHbMEHHOU
KOMMYHHKAIIUM TIpU paboTe C TEKCTaMH Yy4eOHWKAa W JOMOJHUTEIBHOW JIMUTEPATypOH, CIPABOYHBIMU
Ta0JIUllaMHi, TPOSIBIATh TOTOBHOCTh K YB@)KEHUIO HHOW TOYKH 3pEHUS MPHU OOCYXKIEHUU PE3yJIbTaTOB
BBITIOJTHEHHON PaOOoThI;

* OObEKTHBHO OIICHHBAaTh HWH(GOPMAILIMIO O BEHIECTBAX M XUMHUYECKHX IIpoleccaX, KPUTHUYECKU
OTHOCHUTHCSI K TICEBIOHAYYHOUW HWH(OpPMAIMK, HEITOOPOCOBECTHOW peKiiaMe, KaCaroMICHCs MCIOJIb30BaHUS
Pa3IMYHBIX BEIIECTB.

* 0CO3HABATh 3HAYCHHUE TCOPETHUCCKUX 3HAHUH JIJIS MIPAKTUYCECKOU JISATEIILHOCTH YEIOBEKa;

* OMUCBIBATh U3YUYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS IOTUKY CUCTEMHOT'O aHalln3a;

* MPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOIMYECKOH CHCTEMBl XHMHUYECKUX DJIEMEHTOB IS
OOBSICHEHHS U MTPEIBUICHUSI CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BuBaTh WH()OPMANMOHHYIO KOMIIETEHTHOCTh ITOCPEJCTBOM YIIyOJCHHUS 3HAHUH 00 HCTOpUU
CTAaHOBJICHUS XUMHYECKOW HayKH, €€ OCHOBHBIX TMOHATUH, MEPHUOJUYECKOro 3aKOHa Kak OIHOrO U3
BOKHEHIIINX 3aKOHOB MPUPOJIBI, a TAKIKE O COBPEMEHHBIX JOCTHKCHHUSIX HAYKH U TEXHUKH.

* COCTaBJIATH MOJICKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* PUBOJIUTH TIPUMEPHI PEAKIIHMA, TIOITBEPKIAIONINX CYIICCTBOBAHUE B3aNMOCBSI3H MEXIY OCHOBHBIMHU
KJIacCaMH HEOPTaHUYECKUX BEIIECTB;

* POTHO3UPOBATh PE3YJIBTATHl BO3JICHCTBUS PA3TUYHBIX (AKTOPOB HA W3MEHEHHE CKOPOCTH
XUMHYECKON peaKIlny;

* POTHO3UPOBATh PE3YJIBTATHI BO3JCHCTBHS PA3IMYHBIX (DAKTOPOB HA CMEIIEHHE XUMHYECKOTO
paBHOBECHS.

* MPOTHO3UPOBATH XMMHYECKHE CBOWCTBA BEIIECCTB HA OCHOBE WX COCTaBa M CTPOCHUS;

* POTHO3UPOBATh CMOCOOHOCTH BEHIECTBA MPOSBIATH OKHUCIUTENbHBIE WM BOCCTAHOBHUTEIHHBIC
CBOMCTBA C yU4€TOM CTENIEHEH OKUCIIEHUS SJIEMEHTOB, BXOSIIUX B €70 COCTAB;

* BBISIBIISITh  CYIIECTBOBAHUE TE€HETUYECKOW B3aMMOCBSI3M MEXKIY BEIIECTBAMU B pALy: IPOCTOE
BEIIIECTBO — OKCHUJl — THUAPOKCH] — COJIb;

* OPraHU30BbIBaTh, MPOBOJAUTH YUYCHHUECKHUE TPOEKTHI M0 MCCIEAOBAHUIO CBOMCTB BEIIECTB, MMEIOIINX
BOKHOE TIPAKTUYECKOE 3HAYCHUE.




Onucanne y4eGHO-MeTOAMYECKOr0, MATEPUATbHO-TEXHHYECKOr0 U HH(OPMAIHOHHOI0 o0ecreYeHust
o0pa3oBaTeIbHOIO Mpolecca.

HatypaiabHble 00bekThI. HaTypanbHble 00bEKThI, CHOIb3yEeMble B OOYYEHUN XMMHUH, BKIIOYAIOT B ce0s
KOJIJIEKIIUM MHHEPAJIOB M TOPHBIX MOPOJ, METAJUIOB M CIUIAaBOB, MMHEPAIBbHBIX YJOOpEHUH, miacTMacc,
Kay4yKOB, BOJIOKOH U T. 1. O3HaAKOMJIEHHE y4YaIIUXCs ¢ 00pa3amMy UCXOJIHBIX BEUIECTB, MMOIYPOIYKTOB H
TOTOBBIX U3/IENIUI 1T03BOJIAET MMOJIYUYUTh HAMJIAHOE MPEACTaBIEHUE 00 3TUX MaTepraliax, X BHEIIHEM BHJIE,
a TaKkkKe O HEKOTOPHIX (DM3MYECKHX CBOWCTBaX. 3HAUYMTENbHbIE Yy4eOHO-TIO3HABATENLHBIE BO3MOXHOCTH
UMEIOT KOJUIEKIMM, M3rOTOBJIEHHbIE caMuMHM oOyuaromumucs. Ilpenmersl A Takux KOJUICKLUM
COOHMpPAIOTCs BO BpEMSI SKCKYPCHIA U IPYTHX BHEYPOUHBIX 3aHITHH.
Konneknuy ucnosib3yroTcss TONBKO I O3HAKOMJIEHHUS YYAlMXCS C BHEUIHMM BUIOM M (DU3MUYECKUMU
CBOWCTBAMHM H3YYaeMBIX BEIIECTB M MaTepuayioB. [lJis NpOBEIEHUS XUMHUYECKUX OIBITOB KOJUICKIIUH
HCIOJIb30BATh HEJIb34.
XuMHYecKHe peakTHBBI W MaTepuaibl. OOpaiieHne €O MHOTUMH BEIIECTBAMU TpPeOYyeT CTPOroro
COOJIFOJICHUSI MIPABUII TEXHUKHU O€30IIaCHOCTH, OCOOCHHO NP BBIIOJHEHUU OIBITOB CAMHUMM YUalllUMUCS.
Bce HeoOxonmuMbIe Mephbl PEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTAX U UHCTPYKIUX, a
TaKXe B IOCOOUAX Ul yUUTeNeH XUMHH.
HauOosnee yacTo ucnob3yeMble peakTUBbI M MaTepUAJIbI:

MIPOCTHIE BEUIECTBA - ME/Ib, HATPHI, KalbI[UH, aTIOMUHUIN, MarHUH, jKeJ1e30, IUHK, cepa;

okcuasl — meau (I1), kanbius, sxenesa (I11), maraus;

KHCIIOTHI - COJIsSIHAsA, CepHasi, a30THAS,

OCHOBAHUS - THIPOKCH]T HATPUS, THAPOKCH]I KAIBILIUS, THAPOKCHT Oapusi, 25%-HbBIH BOIHBII pacTBOP

aMMHaKa;

5. comu - xmopuabl Hatpusa, menu (II), sxenesa(Ill); muTparel kamusi, HaTpus, cepedpa; cyibdaTs
meau(1l), sxenesza(Il), xenesa(Ill), anromMuHMs, aMMOHMSI, Kayusi, OPOMHT HATPUS;

6. opraHMyecKkHe COCAMHEHUS - KpaxMmall, MIMLIUPHUH, YKCYCHas KHCIIOTa, METHJIOBBIH OpaHKEBBIH,

benondranens, JaKMyc.

AwnE

Xumuyeckas JabopaTopHasi MoCyAa, annaparsl 1 Npudopbl. XUMHUYECKas MOCYJa MOApa3IeiseTcs] Ha
JIBE TPYIIIIBL: U1 BHIIIOJTHEHUS OMBITOB YUATUMHUCS U IEMOHCTPALIMOHHBIX OIBITOB.

[Tpubopsl, ammapaThl ¥ YCTAaHOBKH, HCIOJb3yeMble Ha YpPOKaX XHMHUHU, MOAPA3JCISIOT HAa OCHOBE
MPOTEKAIINX B HUX (PU3MUYECKUX M XUMHUYECKUX TPOIECCOB C YYACTHEM BEIIECTB, HAXOSIINXCS B PA3HBIX
arperaTHbIX COCTOSTHHSIX:

1. npuGopsl mns paboThl ¢ Ta3aMu - MOJyYEeHHE, COOMpaHWEe, OYHCTKA, CYIIKa, MOTJIONIEHUE Ta30B;
peaKIu MeX1y OTOKaMU T'a30B;

2. annapaTI)I n HpI/I60pBI IJIsA  OIIBITOB C JXHUIKUMU U TBepI[BIMI/I BC€IiecCrBaMuu - neper0HKa,
GbuIbTpOBaHUE, KPUCTATUIU3AIINS; TPOBECHUE PEAKINI MEX/Ty TBEPABIM BEUIECTBOM H KHJIKOCTHIO,
KHUOKOCTBIO U ) KUJIKOCTBIO, TBCpI[I)IMI/I BC€IICCTBAMMU.

Bue 37011 Ki1accupuKaluy HaXoAsTCs BE TPYMIbI y4eOHOI anmaparypsbl:
1). mig u3ydeHHsl TEOPETUYECKUX BONPOCOB XMMHUHM - MJUIIOCTPALUS 3aKOHA COXPAHEHUS MaccChl
BEILIECTB, JIEMOHCTpAlUsl 3JIEKTPOIPOBOAHOCTH PACTBOPOB, JIEMOHCTpalMsl ABW)KEHHUS HOHOB B
IEKTPUYECKOM I10JIE; JUI U3YUEHHSI CKOPOCTU XUMUYECKOM pEaKui U XUMUYECKOTO PaBHOBECHSI,
2). Uil WUTIOCTPALMKd XUMHUYECKUX OCHOB 3aBOJICKUX CIOCOOOB IOJYYEHHsS HEKOTOPBIX BEIIECTB
(cepHOl KHCIIOTBI, aMMHAKa U T. II.).
BcnomoratenbHylo  ponb  WUIpalOT  U3MEPUTENbHbIE W HarpeBaTelibHble  MPUOOpBI,  pa3iHyYHbIe
MPUCTIOCOOICHHUS IS BBITIOJTHEHHUS OTIBITOB.
Mopenau. O6beKTaMu MOJETUPOBAHUS B XHUMHUHU SBJISIIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIbl, 3aBOJACKHE
anmapaTtel, a TaKKe MPOUCXOAAIIME IIpoLecchl. B mpenogaBaHMM XHMHUH HCIOJB3YIOTCA MOJENN
KPUCTAJUTMYECKUX PEIIETOK alMasa, rpadura, cepsl, pocdopa, okcuna yriaepoaa(IV), noma, xenesa, meau,
marnusi. HaGopel Mozesneil aToMOB Uil COCTaBICHUS IIAPOCTEP>KHEBBIX MOJENEH MOJEKyI MPU U3y4YEeHUH
OpraHN4YeCKON XUMHH.
YueOHble moco0usi HA MeYaTHOH ocHoBe. B mporecce oOydeHUss XMMHUU HCHOJB3YIOTCS CIeIyroIue
Ta0JIMLBI TOCTOSIHHOTO JKcnoHupoBaHus: «llepumoguueckas cucrema xumuueckux snemeHtos [ .
MenneneeBay, «Tabmuua pacTBOPUMOCTH KHCIOT, OCHOBAHUH U coieily, «NEeKTPOXMMUYECKUN psif
HaIpsHKEHUN METaJNIOBY.



Jlyis opraHu3anuyd CaMOCTOSITENIBHONH paboThl 00ydYalOMIMXCs Ha YpPOKaxX HCIONB3YIOT pa3sHOOOpa3HbIe
IMIAKTUYECKUE MaTepUalbl: TETpaJAd Ha TEYaTHOW OCHOBE, KApTOYKW C 3aJaHUSMHU pa3HOW CTENEHH
TPYAHOCTH ISl U3yYEHHS HOBOT'O MaTepuaia, CaMOIPOBEPKH U KOHTPOJIS 3HAHUH ydaIIuXCsl.
JKPaHHO-3BYKOBBIE CPeICTBA 00y4eHNsl. DKPAHHO-3BYKOBBIC ITOCOOUS JEISATCS Ha TPH OOJIBIIHAE TPYIIITHL:
CTaTUYHbIC, KBa3UIMHAMUYHBIC U TUHAMUYHbIC. CTaTHYHBIMUA SKPAHHO-3BYKOBBIMU CPEJCTBAMHU OOyUYCHHS
SIBIISTIOTCSL TMa(UIIbMBI, TUATIO3UTUBBI (CIIalbl), SAMHUYHBIC TPAaHCIAPaHTHI s rpadornpoektopa. Cepuun
TPAHCHAPAHTOB MO3BOJSIOT HMMUTHPOBATH IBIKEHHE ITyTEM IOCIEIOBATEIBHOTO HAIOXKEHUS OJHOTO
TpaHCHapaHTa Ha Ipyroi. Takue cepuu OTHOCAT K KBa3HIUHAMUYHBIM SKPAHHBIM ITOCOOHSIM.
JINHaMUYHBIMA ~ JKPAHHO-3BYKOBBIMH ~ IOCOOMSIMH  SIBJISIFOTCA ~ NPOM3BEICHHUA  KHHEMaTorpada:
JTOKYMEHTaIBHOTO, XPOHHUKAJIBHOTO, MYJBTHUIUTMKAIMOHHOTO. K 93TOi e TpyIme OTHOCATCS SKpaHHO-
3BYKOBBIE CpEICTBA OOYYEHHs, JUIS MPEIbsBICHUS MHOOPMAIMM KOTOPHIX HEOOXOauMa KOMIIbIOTEpHAs
TEXHUKA.
Texunuyeckue cpeacTBa o0ydyeHusl. [I[py KOMIUIEKCHOM HCHOJB30BAaHUU CPEACTB OOY4YEHHS HEH30EkKEeH
BOIPOC O BO3MOXXHOCTH 3aMEHBI OJHOTO TMOCOOWS JpyruM, HalpUMEp JEMOHCTPAIMOHHOTO —HIIH
71a00paTOPHOTO OMBITA €0 H300paKeHneM Ha sKpane. MHdopmanus, coaepxkamascs B SKpaHHOM ocoouw,
NPEJCTaBIseT COOOH JIMIIb OTPAKCHHE PEalbHOIO MHUpPA, W IMOITOMY OHA JOJDKHA HMETh OIOopYy B
YyBCTBEHHOM OIIBITe OOy4Yaromuxcsi. B mpoTUBHOM citydae (GOpMUPYIOTCS HEpaBWIbHBIC U (OpMabHbIC
3HaHus. OcoOeHHO omacHO (OpMHUPOBaHUE HCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEICTABICHUH,
MOCKOJIBKY 3KpaHHOE MPOCTPAHCTBO W BPEMs 3HAYUTEIILHO OTIMYAOTCS OT PEabHOTO MPOCTPAHCTBA W
BpEMEHHU. DKpaHHOE TOCOOME HE MOXKET 3aMEHHUTHh COOOH pealbHbI OOBEKT B IMPOLECCE €ro MO3HAHHS
BBUJIy TOTO, YTO HE MOXKET OBITh MCTOYHUKOM YYBCTBEHHOI'O OIIBITA O CBOMCTBaX, CYIIECTBCHHBIX IPH
M3yYEeHUH XUMHH: IIBETE, 3araxe, KPUCTAJUIMYECKOM CTPOCHUH U T. 1. B TO ke Bpems mpu Halu4uu y
y4alluxcs JIOCTAaTOYHBIX UYBCTBEHHBIX 3HAHHWI Ha HEKOTOPBIX JTamax OOY4YeHHs BOCIPOHM3BEICHUEC
XUMHYECKOTO OIBITAa B JKPAaHHOM IIOCOOMU MOXET OBITh OoJiee IIeIecOO0pa3HbIM, YeM €ro TOBTOPHAS
JIEMOHCTPAIIHUSI.
I[L1anupyembie pe3ybTaThl H3yYeHUs Y4eOHOr0 mpeaMeTa.

B pesysbrare u3ydeHuss XkMUM Ha 0a30BOM YPOBHE YUCHHK JIOJIKCH
3HATH/TIOHUMATh:

e XMMHYECKYIO CHMBOJIMKY: 3HAaKH XUMHUYECKUX O3JIEMEHTOB, (OPMYJbl XHMHUYECKUX BEIIECTB,
YPaBHCHHS XUMUYCCKHX PEAKITHIA;

e BAXHEWIINE XMMHUYECKHE TIOHATHS: BEIIECTBO, XHMHUYECKHHA DJIEMEHT, aToOM, MOJEKYyJa,
OTHOCHUTEJIbHBIC aTOMHAsi U MOJICKYJISIpPHAS MacChl, HOH, aJZIOTPOIHSI, H30TOIbI, XUMHUECKas CBSI3b,
AJIEKTPOOTPHUIIATEIEHOCTh, BAJIEHTHOCTh, CTEIICHb OKMCIIEHUS, MOJIb, MOJSIpHAs Macca, MOJSIPHBIN
00beM, BeIIEeCTBA MOJIEKYJSIPHOTO M HEMOJEKYJSIPHOTO CTPOCHMS, DPACTBOPBI, DIEKTPOJIUT U
HEDJIEKTPOJIUT, AIEKTPOJIUTHYECKAS IUCCOIMAIUS, OKUCIUTENhb M BOCCTAHOBHUTEIb, OKHUCICHHE U
BOCCTAQHOBJICHHME, TEIMJIOBOM 3(p(deKkT peakuuu, CKOPOCTb XMMHUYECKOM peakluH, KaTajlus,
XHUMHAYECKOE PaBHOBECHE, YTIICPOTHBIN CKelleT, (QYHKIIMOHAIbHAS TPYIIa, H30MEPHsI, TOMOJIOTHS,;

e OCHOBHBIC 3aKOHBI XHMHH: COXPAaHEHHS MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, MEPUOANYECCKHIA
3aKOH;

e OCHOBHBIE TEOPHM XHMHHU: XHMHYECKOH CBSI3M, DJIEKTPOJUTUYECKON JHUCCOLMUAINH, CTPOCHUS
OpPraHUYeCKUX COCTUHEHUM;

e BAXHEWIIME BEUIECTBA M MaTepUalibl: OCHOBHBIC METAJUIBI U CIUIABBI; CEpHAsl, COJITHAs, a30THAs U
YKCYCHAasi KHCJIOTHI; MIETI0OYH, aMMHaK, MUHEpaJIbHbIE YIOOpEHUs, METaH, 3TUJICH, alleTUIICH, OCH30JI,
9TaHOJ, JKUPBL, MBUTA, TJIIOKO3a, caxapo3a, KpaxMal, KIeTd4aTka, OEJKH, HCKYyCCTBEHHBIE U
CHHTETHYECKHE BOJOKHA, KAYIyKH, IIIACTMACCHI;

yMeThb:

e HAa3bIBATh: 3HAKM XHMHUYECKHX JJEMEHTOB, W3yUCHHBIE BENIECTBA IO «TPHUBHAIBHOW» WA
MEKTYHAPOJHON HOMEHKJIATYypE;

e ONpeeJsiTh: BAJICHTHOCTh U CTENIEHb OKUCIICHUS! XUMHUYECKUX JIEMEHTOB, THII XMMUYECKOH CBSI3U B
COCMHEHUSX, 3apsi/i MOHA, XapaKTep CPeIbl B BOJIHBIX PAaCTBOPAaX HEOPTaHMUECKUX COCTUHEHUH,
OKHCIIUTEIb U BOCCTAHOBUTEIb, MPUHAUIEKHOCTh BELIECTB K PA3JIMYHBIM KJIACCAM OPTaHUYECKUX
COETMHEHN;

e XapaKTepH30BaTh: JJEMEHTHl MaJbIX MEPUOJIOB MO WX TOJOKECHUIO B MEPHOANYECKON CHCTEME
JN.N.MenneneeBa; oOlmMe XUMHUYECKHE CBOHCTBAa METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIAacCOB
HEOPTaHWYECKUX WM OPTaHWYECKHX COCAMHEHHWH;, CTPOEHHE M XUMHUYECKHE CBOMCTBA M3YYCHHBIX
OpPraHUYECKUX COCTUHEHUM;



O0BSICHATB: 3aBUCHMOCTb CBOMICTB BELIECTB OT UX COCTAaBa M CTPOEHMS; MPUPOAY XUMHUYECKOU
CBs3U (MOHHOM, KOBaJICHTHOM, METaJUIMYECKOW), 3aBUCHUMOCTh CKOPOCTH XWMHUYECKOW pPEaKIuu U
MIOJIOKEHHSI XMMUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

e  BBINOJHATH XUMAYECKUM OSKCHOEPUMEHT MO PACHO3HABAHMIO BAXKHEHIIMX HEOPTaHMYECKHUX
(KMCTIOpOJ, BOJOPOI, YIICKUCIBINA ra3, aMMHUaK, PaCTBOPBI KUCIOT U LIENOYEH, XJIOpUI-, CyIbdar -,
KapOOHAT-MOHBI, HIOHBl aMMOHHS) U OPTaHUYECKUX BEIIECTB;

e BBIYMCJIATBH: MACCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyse COeAMHEHUS, MACCOBYIO JIOJIIO
pPacTBOPEHHOIO BEIIECTBA B PACTBOPE, KOJMYECTBO BEILIECTBA, OOBEM WIIM MAaccy pEareHTOB WIIH
MPOYKTOB PEAKIIVH.

e TMPOBOJAUTH CAMOCTOSTENIbHBIA MOUCK XUMHYECKOW HH(POPMALMU C HCIOJIb30BAaHUEM DPA3IUUHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U Nepeaayll XUMHUECKONW HHPOpMALUu U
ee MpeACTaBICHUS B PA3INYHBIX popMax;

e  HCHOJBb30BAaTh NPHOOPETCHHbIC 3HAHUS W YMEHHS B MPAKTHYECKON [esiTeJJbHOCTH H
MOBCEeIHEBHOM KU3HH 1JIs:

e OOBICHEHMS] XUMUUECKHX SIBJICHUM, TPOUCXOSAIINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

o OIMPCACIICHUA BO3MOXHOCTH HNPOTCKAHHUA XUMHWYCCKHUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHbIX YCJIOBUAX U
OLICHKHU UX MOCIEACTBUN;

e DHKOJIOTMYECKU IPAMOTHOIO MOBEACHUS B OKPYKAIOLIEH Cpelie;

e OLICHKH BIMSHHUS XMMHUYECKOIO 3arps3HEHMs OKPY KArOLIEH Cpe/ibl Ha OpPraHMU3M 4YeJIOBEKa U JIpyTHE
YKUBbBIE OPraHU3MBbI;

e Oe3omacHoro oOpamieHHs C TOPIOYMMHU U TOKCHMYHBIMHU  BEIIECTBAMH, J1a0OPAaTOPHBIM
o0opyioBaHuEM;

e TMPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHIIEHTPALIUU B OBITY U HA IPOU3BOJICTBE;

e KPHUTUYECKON OIICHKH JOCTOBEPHOCTH XUMHUYECKOW HWH(POpMAIUHU, MOCTyHAaIOMe U3 pPasHbIX

HCTOYHHKOB.

Pexomennyemas aureparypa.

1. Jlutepartypa, ucnojb3yeMasi yuuTesaem:

- OCHOGHas TUmMepamypa
1. I'abpuensan O.C. [Iporpamma kypca xumuu s 8-11 kinaccoB 0011eo0pa3oBaTeIbHbIX yupeKaeHUH. — M.:
HApoda;

2. Tabpuensan O.C. Xumust: 8 kiacc : yueOHUK 151 001ieo0pa3oBaTeNnbHbIX yupexaeHuid. — M.: Jlpoda.

- 0ONOIHUMENbHAA TUMepamypa

3. Taopuwenssa O.C. Uzywaem xumuro B 8§ KiI.:. augaktuueckue watepuansl / O.C. TabOpuensH,
T.B. CmupHoBa. — M.: biuk mtoc

4. Xumus: 8 Kacc: KOHTPOJIbHBIE U ITpoBepouHble padoThl kK yueOHuKky O.C. 'abpuensna «Xumus. 8 kiaccy
/ O.C. T'abpuensn, I1.H. bepe3skun, A.A. Ymakosa u 1p. — M. : [Ipoda;

5. I'abpuensn O.C., BuckoOoitnukoa H.II., AmykoBa A.B. HacronbHas kHura yuurens. Xumus. 8 KiL:
Mertoanueckoe nocobue. — M.: [lpoda;

6. I'adbpuenssu O.C., PynoB H.H., TonkynoB B.M. Xumuueckuii SKCIIEpUMEHT B IIKOie. 8 kimacc. — M.:
HApoda

7. Anxumuk (http://www.alhimik.ru/) - o1uH u3 Iydmmx caiToB pyCcCKOsA3BIYHOIO XuMuieckoro MHTepHeTa
OPHEHTUPOBAHHBIN HA YUUTENS U yUYCHHKA, IPEnoaBaTess U CTyeHTa.

2. Jlutepatypa, pekoMeHAyeMasi 1JIsl y4aluXcs.

- OCHOBHAs TUMepamypa
Ia6puensu O.C. Xumus: 8 kiacc : yaeOHUK J1st 0011eo0pa3oBaTeNnbHbIX yupexkaeHuil. — M.: [Ipoda.

- 0ONOIHUMENbHAS TUmMepamypa

1. XKypHan «XuMmus B MIKOJIEM;

2. Kontpen - Xumus st Beex (http://kontren.narod.ru). - uHpOpMaMOHHO-00pa30BaTENbHBIN CAUT IS TeX,
KTO M3y4aeT XUMHIO, KTO €€ MPENoJaeT, IS BCeX KTO HHTEPECYeTCs] XUMHEH.

3. Anxumuk (http://www.alhimik.ru/) - onuH 13 Iydmmx caiToB pyCCKOSA3BIYHOIO XuMuieckoro MHTepHeTa
OPUEHTUPOBAHHBIN HA YUUTENS U yUYCHHKA, IPEnoaBaTess U CTyACeHTa.



4. DHIMKJIONEANYECKUH CIIOBAph FOHOI'O XMMHKA



