YACTHOE OBIIEOBPA3ZOBATEJIBHOE YYPEXJIEHUE
MEXKIAYHAPOJTHAA MIKOJIA AJIVIA ITPUMA»

344022, r. PoctoB-Ha-/lony, yi. Ctanucnasckoro, 165

PACCMOTPEHO COTI'JIACOBAHO
[Tegarornyeckum coBetom HOY 3am. mupekropa nmo YBP
«Mexnynapoanas mkosia AJIJIA YOV «MexaynapoaHas mkosia
ITPUUMA» AJIJIA TIPUMA»
(ITpotoxox Nel ot 21.08.2023 1.) ['onTapes /1.B.
YTBEPXJIAIO
Hupextop HOY
«Mexnaynapoanas mkona AJIJIA
TIPUMA»
I'onTapesa O.B.

(ITpuxa3z Nel ot 21.08.2023 r.)

PABOYAS ITPOI'PAMMA
Yuurens: Muwenuna Jlroomuna I'ennadvesna
Kareropus: eblculas
[Tpenmer: Xumus

Kiacc: 8

OO6pasoBarenbHasi 00JIaCTh: ecmecmeo3Hauue

Y4eOHbIii rox; 2023-2024



MNOSACHUTEJIBHAS 3AIIUCKA
Xumus. 8 Kjace

Pabouast mporpamma y4ueOHOTO Kypca 1o XUMHH IS 8 Ki1acca pa3padoTaHa Ha OCHOBE, IPUMEPHON
MIpOrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus MO XUMHH (0a30BBI YPOBEHB) U aBTOPCKOM MPOTPaMMBbI
O.C. I'abpuensna (I'abpuensa O.C. nporpamma Kypca xumuu Juist 8-11 kimaccoB o01eo0Opa3oBaTeIbHbBIX
yupexxaeauii M: ITpocsemenne,2022r).

[Iporpamma paccuntana Ha 70 dacoB (2 vaca B Hememro). JlaHHas mporpamMma KOHKPETH3UPYET
CoJep)KaHue  CTaHmapta, mJaérT pachpefelieHne  y4eOHBIX 4YacoB MO  paslenaMm  Kypca,
MOCJIEIOBATEILHOCTh M3YUYEHUSI TEM M PA3ACIIOB C YYETOM MEKIIPEAMETHBIX U MPEIMETHBIX CBS3EH,
JIOTUKHU y4eOHOTO Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH ydaluxcsl.

XuMHs, KaK OJHA U3 OCHOBOIIOJIATAOIIUX OOJACTCH €CTECTBO3HAHHUS, SBIISICTCS HEOThEMIIEMOI
4acThl0 00pa30BaHMs MIKOJbHUKOB. Kaxaplii 4EIOBEK >KMBET B MHUPE BEIECTB, MOAITOMY OH JIOJDKEH
MMETh OCHOBBI ()yHIAAMEHTAIBHBIX 3HAHUN MO XUMHUHU (XMMHUYECKasi CUMBOJIMKA, XUMUUECKHUE TTOHSATHS,
(akThl, OCHOBHBIE 3aKOHBI I TEOPUH), MIO3BOJISIONINE BHIPA0OTATh MPEICTABICHHS O COCTaBE BEIIECTB,
UX CTPOCHHH, MPEBPANICHUAX, TPAKTUUECKOM HCIIOJIB30BaHUU, a TaKkKe 00 OMacCHOCTH, KOTOPYIO OHH
MOTYT TPEACTaBIATh. M3ydass XMMHUIO, yYalllMEeCs Y3HAIOT O MaTE€pUAIbHOM €IMHCTBE BCEX BEIIECTB
OKpY>KaIoIIero Mupa, 00yCIOBIEHHOCTH CBOMCTB BEIIECTB UX COCTAaBOM M CTPOSHHUEM, [M03HABAEMOCTHU
U IpEeACKa3yeMOCTH XUMHYECKUX SBJICHHUW. V3yueHue CBOWCTB BEIIECTB M UX I[PEBPALLCHUN
CIIOCOOCTBYET Ppa3BUTHUIO JIOTMYECKOTO MBINIJICHUS, a IIpaKTU4YecKas paboTa ¢ BeIIECTBAMHU
(;1abopaTopHbIE OMBITHI) — TPYI0JII00MI0, aKKypaTHOCTH U cobpaHHOCTH. Ha mpumMepe xumuu yuaniuecs
MOJy4yaloT TMPEJACTaBICHUS O METOAaX T[O3HAHHUS, XapaKTepHBIX JUII €CTECTBEHHBIX HayK
(3KCIIEPUMEHTATHFHOM U TEOPETHUECKOM).

Henu n3ydyeHus XumMuu B 8 Kiacce:

* OCBOCHHC BaOXHCHIMUX 3HAHUH OO0 OCHOBHBIX NOHATHSAX M 3aKOHAX XHUMHH, XHMHYECKOM
CHUMBOJIUKE;

* OBJAJCHUEC YMCHUSIMH HAOII01aTh XUMUYECKUE SIBJICHUS, TPOBOIUTh XUMUUYECKUMA SKCTICPUMEHT,
MIPOU3BOJIUTH PACUETHl HA OCHOBE XMMHYECKUX (POPMYII BEIIECTB U YPAaBHEHUI XUMUYECKIX PEAKIIHIA,

* pa3BUTHE II03HABATEIBHBIX HHTEPECOB M HWHTEIUICKTyaIbHBIX CIIOCOOHOCTEH B TIpoIecce
MIPOBEACHUS XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSATEILHOTO IPUOOPETEHUSI 3HAHUI B COOTBETCTBUH C
BO3HUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTSIMU;

* BOCIHUTAHHE OTHOIICHUS K XUMHUU KaK K OJHOMY W3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUSI M DJIEMEHTY OOIIEUeTIOBEYECKOM KyIbTYpPHI;

* TNpPUMEHEHUE MOJIYYCHHBIX 3HAHMM M YMEHUU 171 Oe30MacHOT0 HMCIOJIb30BaHUS BEILIECTB U
MaTepuaioB B OBITYy, CEIBCKOM XO3MWCTBE M Ha MPOU3BOJCTBE, PEUICHUS MPAKTHYECKHX 3a71ad B
MOBCEAHEBHOM KU3HHW, MPEAYyNPEKACHUS SBJICHUH, HAHOCSIUIMX BpeI 3I0POBbI0 YEJIOBEKAa U
OKpY>Karollen cpene.

3agaum:

1.ChopmupoBaTh 3HaHWE OCHOBHBIX TTOHSATHI M 3aKOHOB XUMUHU;

2. BocnuThIBaTh 001IEYETIOBEUECKYIO KYJIbTYPY;

3. Yuute HaOIIOaTh, IPUMEHSTH MOTYYCHHBIC 3HAHUS HA TPAKTUKE.

JINYHOCTHBIMH pe3yJIbTATAMHU M3YyYCHUsI MpeaMeTa « XUMHS» B 8 KI1acce SIBIISIOTCS CICAYIONINE
YMEHUS:

® 0CO3HaBaTh €MHCTBO U LIEJIOCTHOCTh OKPY>KAIOIIETO MUPA, BO3MOXKHOCTH €r0 MO3HABAEMOCTH U
00BSCHUMOCTH Ha OCHOBE JIOCTHKCHUHN HAYKH;

® T[IOCTETICHHO BBICTPAaWBATh COOCTBEHHOE I[EIOCTHOE MUPOBO33PEHUE: 0OCO3HABAThH MOTPEOHOCTh U
TOTOBHOCTh K CaMOOOpa30BaHMIO, B TOM YHCJIE U B paMKax CaMOCTOSITEIHHOM JEATEIILHOCTH BHE
IIKOJIBI;

® OILICHUBATh >KM3HEHHBIC CUTYyallMU C TOUKH 3pEeHUsI O€30MacHOro odpasza *U3HH U COXpaHEHUSs
3I0POBBS;

® OILICHUBATh HKOJOTUYECKUN PUCK B3aUMOOTHOUIEHUH YE€TIOBEKA U IPUPO/IBI.



e (GopMHPOBATh HKOJIOTHYECKOE MBIIIJICHUE: YMEHHUE OIICHUBATh CBOIO JICATEILHOCTh U MIOCTYIKH
JIPYTUX JIOJEH C TOYKH 3PEHUS COXpPAHEHHs OKPYXKArOIIeH Cpeibl - TapaHTa KU3HU U OIaronorydus
JIIoJiek Ha 3eMiIe.

MeTtanpeaMeTHBIMH pe3yibTaTaMH HM3yYeHHS Kypca «XuMHUsS» sBiIseTcs (OpPMHPOBAaHHE
YHHUBEpCaJIbHBIX yueOHbIX neiicTBuii (YVY ).

Pecynamusnole YVJI.

® CaMOCTOSITEILHO OOHApY)KHMBaTh M (POPMYJIHPOBATH YYEOHYIO MPOOJIEMy, ONpenessaTh Ieib
y4eOHOU JesITeTbHOCTH;

® BBIIBUTATh BEPCHUU pEIICHUS IMPOOJIEMBI, OCO3HABaTh KOHEYHBIM pe3yJbTaT, BBIOMpPATh W3
MPEAIOKEHHBIX U UCKATh CAMOCTOSITEIFHO CPEACTBA JOCTHIKEHUS LIETIH;

® COCTaBJIATH (MHAMBHUIYAILHO WM B TPYIIIE) TUTAH PEIICHUS TIPOOIEMBL;

e paboTas MO IUIaHy, CBEPSITh CBOM JCUCTBHUS C IIEIBI0O MU, NPU HEOOXOJAMMOCTH, UCIPABIIATH
OIIIMOKH CAMOCTOSTENLHO;

® B JIMAJIOTE C YUYUTEJIEM COBEPIIICHCTBOBATh CAMOCTOSTEIIEHO BBIPAOOTAaHHBIC KPUTEPUH OIICHKH.

Iloznasamenvhvie YY/I:

® aHAJIM3WPOBATh, CPABHUBATH, KJIACCH(UIIMPOBATh W 0000maTh (DAKTHI U sBICHUS. BEBIIBIATH
MIPUYMHBI U CJICACTBUS ITPOCTHIX SBJICHHI.

® OCYIIECTBIIATH CPaBHEHHE, KIACCU(DUKAIINIO, CAMOCTOSTEILHO BHIOMPAsi OCHOBAHUS U KPUTEPUU
JUTSL YKa3aHHBIX JIOTHYECKUX OTePAIlHiA;

® CTPOUTH JIOTMYECKOE PACCYKIEHHE, BKIIOYAIOIIEe YCTAaHOBJICHHE MNPUYUHHO-CIEACTBEHHBIX
CBSI3EH.

® CO37aBaTh CX€MaTHUYECKHE MOJEIH C BBIJCIIEHUEM CYLIECTBEHHBIX XapaKTEepUCTUK 0OBEKTa.

® COCTaBJIATH TE3UCHI, PA3IMYHBIC BUJIBI IIJIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).

e TpeoOpa3oBBIBaTh HH(MOOPMAIIUIO W3 OJHOTO BUJA B APYTOM (TAaOIUIly B TEKCT U TIP.).

® yMeTh OMNPEAENSATh BO3MOXKHBIE HCTOYHUKHA HEOOXOIUMBIX CBEICHHM, MPOU3BOAUTH IOUCK
nH(OpMaIINY, aHATU3UPOBATH U OIICHUBATH €€ JIOCTOBEPHOCTb.

Kommynuxamusnvie YVJ:

CaMOCTOSTENbHO OPTaHU30BBIBATH YUeOHOE B3aUMOJCUCTBUE B TpymIe (OnpeAensTh o0Iue ey,
pacmpenensiTh poJiH, JOTOBAPUBATLCS APYT C APYTOM H T.1.).

[IpenMeTHBIMHU pe3yJIbTaTAMHU U3YUYCHHS MPEIMETa SBISIOTCS CIEAYIOMINE YMEHHUS:

® OCO3HaHHE POJIU BEIIECCTB:

- OIPEIEIIATh POJIh PA3TUYHBIX BEIIECTB B IIPUPOJIC M TEXHHKE;

- O0OBSCHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

® PACCMOTPEHHE XMMHUYECKHUX IPOIECCOB:

- IPUBOJIUTH TPUMEPHI XUMHUYECKUX MTPOIIECCOB B TIPUPOJIE;

- HaxOJUTh YEPThHI, CBUAETEIbCTBYIOIIME OO0 OOMIMX MPHU3HAKAX XUMHUYECKHX MPOIECCOB U HUX
pa3InuusX.

® HCIIOJIb30BaHNE XUMUYCCKUX 3HAHUH B OBITY:

— OOBSICHATH 3HAUCHHUE BEIIECTB B )KU3HU U XO3SIIICTBE YETIOBEKA.
OOBSICHATH MHP C TOYKH 3PCHUS XUMHH:

— TIEPEYHCIIATh OTJIUYUTEIbHBIC CBOMCTBA XUMUYCCKUX BEIICCTB;

— pa3nu4aTh OCHOBHBIE XUMUYECKHUE MPOIIECCHI;

- OIPEIENIATh OCHOBHBIC KJIACCHI HEOPTaHMYECKUX BEIICCTB;

- IOHUMATh CMBICIT XUMUYECKUX TEPMHHOB.

® OBJIa/ICHWE OCHOBAMH METOJOB MTO3HAHUS, XaPAKTEPHBIX IJIsl €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METOJbl XHMHUYSCKOH Hayku (HaOJfOJICHUE, CPAaBHCHHE, OSKCIICPUMEHT,
WU3MEpPEHHE) U UX POJIb B TIO3HAHUH TTPHPO/IBI;

- IPOBOJUTH XUMUYECKHE OMBITHI U KCIIEPUMEHTHI U OOBSICHSATH UX PE3yIbTATHI.

e yMEcHHE OIICHWBATh IOBEJCHHWE YEJIOBEKAa C TOYKH 3pPEHUS XHMHUYECKOW O€30MacHOCTH TI0
OTHOIICHHUIO K YEIOBEKY U MPUPO/IE:




- UCIOJIB30BaTh 3HAHMS XMMHHU TIPU COOJIOJICHUH IPABHMII MCIIOJIH30BAHKS OBITOBBIX XHMHYCCKUX
Mperaparos;

— pa3nuYaTh OMacHbIE ¥ O€30TacHbBIE BEIIECTBA.

Pabouvast mporpamma mocTpoeHa Ha OCHOBE KOHIICHTPHUYECKOTO MOJIXO0/a. DTO JOCTHTACTCS IyTEM
BBIWICHEHUS JIMJIAKTHYECKOW C€JIWHUIBI — XUMHYECKOTO JJIEMEHTA - M JaJbHEUIIEM YCIOKHEHUH W
pacuIMpeHut ee: 37IeCh TAKOBBIMU BBICTYNAIOT ()OPMBI CYIIECTBOBAHUS (CBOOOJHBIE aTOMBI, POCTHIE U
CIIO’)KHBIC BeIecTBa). B mporpaMme y4HWTHIBaeTCS pean3aliusi MEXKIPEIMETHBIX CBS3€H ¢ Kypcom
¢busuku (7 kmacc) u 6mosoruu (6-7 KIaccel), T AACTCS 3HAKOMCTBO C CTPOCHHEM aToOMa, XUMHUYECKON
OpraHm3alieil KIeTKHU U mpolieccaMu 0OMeHa BEIIECTB.

OcHoBHOI (GopMOli OpraHU3alMU yUeOHOTO IpoIlecca SBISETCS KIACCHO-ypouHas cucrema. B
Ka4yecTBE JIOTIOJHHUTENBHBIX (OPM OpraHM3alMy 00pa30BaTEIBHOrO MpOIecca HCIOIb3YeTCsl CHCTEMA
KOHCYJIbTAI[AOHHOW TIOJJICPYKKH, WHIMBHUIYaIbHBIX 3aHSATHH, CaAMOCTOSTEIbHAas paboTa ydJaluxcs ¢
MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA.

[Ipeobnanarommeit ¢opmoii  KOHTPOJS BBICTYIAIOT THUCBMEHHBIH  (CaMOCTOSATEIbHBIE |
KOHTPOJIbHBIE pabOThI) U YCTHBIH omnpoc (cobeceioBaHue).



Temamuueckoe njiaanuposanue no xumuu, 8 Kaacc,

(2 uaca 6 neoenro, écezo 68 uacoe)
YMK O.C. I'aopuenana.

Ne | HammMeHOBaHMe TeMBbI Bcero N3 Hux
n/m 4acoB
IIpakTnyeckune padoThl KonTtpoa YPOKH
bHbIE
padoThI

1. | Tema 1.Beacuue 4 0 4

2. | Tema 2. 10 |- K.p. Nel 9
ATOMBI XUMUYECKUX JICMEHTOB

3. | Tema 3. 6 K.P.Ne2 5
[IpocThie BelecTBa

4. | Tema 4. 9 K.p. Ne3 8
CoenvHeHNs XUMHYECKUX
JJIEMEHTOB

5. | Tema 5. 18 | Nel, Ne2 K.p. Ne4 15
W3meHenus1, npoucxoasinue ¢
BEII[CCTBAMH.

6. | Tema 6. 23 No3, Ne4, No5 ,No6, Ne7, Ne® Hrorosas 16
PactBOopenue. PacTBopsl. K.p. Ne5
CaolicTBa pacTBOpOB
AJIEKTPOJIUTOB.
Hroro: 70 8 5 60




COJEPKAHUE U3YYHAEMOI'O KYPCA
8 KJIACC

Tema 1. BBenenue B xummuio (6 4)

XnMusl — HayKa O BEIIECTBAX, UX CBOMCTBAX U NPEBPAILECHUSAX.

[lonsTe 0 XUMHYECKOM »3JIeMEHTE M (opmax ero CyllecCTBOBAHHS: CBOOOJHBIX aTOMax,
IIPOCTBIX U CJIOKHBIX BEIIECTBA

IIpeBpamenust BemecTB. OTMYMe XMMHUYECKUX peakUuil oT (u3nveckux sBiIeHUH. Poib
XUMHH B J)KU3HU YEJIOBEKA.

Kpatkue cBeneHuss M3 HMCTOPUM BO3HUKHOBEHMsSI M pPa3BUTHS XuMmuM. [lepuon anxumum.
[Tonsitue o ¢unocodckom kamue. Xumus B XVI B. Pazsutne xumun Ha Pycu. Pomb oTedecTBEHHBIX
YYEHBbIX B CTAaHOBJIEHHHM XMUMHUYECKOl Hayku - paborsl M. B. JlomonocoBa, A. M. Bytneposa, /. U.
Menpeneesa.

XnMuYecKas CUMBOJIMKA. 3HAKM XUMHYECKHMX 3JIEMEHTOB M INPOMCXOXKICHHE UX Ha3BaHWM.
Xumnyeckne (opmynsl. Munexkcsl u koadduunentsl. OTHOCUTENbHBIE aTOMHAs M MOJIEKYJISIpHAs
Macchl. Pacuer MaccoBOi 10JIM XUMUYECKOTO 3JIE€MEHTa 10 (popMyJie BelecTBa.

[lepropgnueckas cucrema xuMuueckux 1eMeHToB [l. 1. Menneneesa, ee cTpykTypa: Majble U
OoJsibIMEe TEPHOBI, TPYNIBI M MOArpymNIbl (r1aBHas W mobodHas). Ilepmoamueckas cucreMa Kak
CIPaBOYHOE MOCOOME AJIsl OJTyUYEHUS CBEACHUN O XUMUYECKHX JJIEMEHTAaX.

Pacuérnbie 3amauun. 1. HaxoxeHre OTHOCUTEIbHOW MOJIEKYJIIPHOW MacChl BEILIECTBA MO €ro
XuUMHUYecKoil gopmyre. 2. Brruncienne MaccoBO# TOM XMMHUYECKOTO SJIEMEHTa B BEIIECTBE IO €ro
dbopmyire.

IIpakTHyeckas padora Ne 1
[IpaBuia TexHukHu 6€30MacHOCTH MpH paboTe B XxuMudeckoMm kabunete. JlabopatopHoe o6opyaoBaHHE
1 o0OpallleHUE C HUM.

IIpakTuyeckas padora Ne 2
Habmroienue 3a ropsiieii cBeuoii.

IIpenMeTHbIe PE3VJILTATLI 00VUEHHS

Y4amuiics 10JKEH yMenb:

® JCIIOJIb30BaTh IMPH XApPaKTEPUCTHKE BEIIECTB IMOHATHS: «aTOM», «MOJICKYJIa», «XUMHUYCCKUN
3JEMEHT», «XMMHUYECKUH 3HAaK, WM CHUMBOJD), «BEIIECTBO», IIPOCTOE BEIIECTBOY», «CIOKHOE
BEIIECTBO»,  «CBOMCTBA  BEIIECTBY», «XHMHYECKUE  SIBICHUS», «DU3UYECKHE  SIBJICHUSD,
«k0d(PUIMEHTBI», «HHICKCBI», «OTHOCHUTENbHAS aTOMHAs  Macca», «OTHOCHTEIbHAS
MOJIEKYJISIpHAsi Maccay, «MaccoBasi 0TS AIIEMEHTaY,;

® 3HATh: MPEAMETHl M3yUYEHUS eCTECTBEHHOHAYYHBIX MAUCHUIUIUH, B TOM UHCIE XHUMUH;
XUMHUYECKHE CUMBOJIBI, UX Ha3BAHUS U TIPOU3HOIICHHUE;

e KiIaccu(UIMPOBATH BEIIECTBA 10 COCTAaBY HA MPOCTHIE U CIOXKHBIE;

® pa3NUYaTh: TEJA U BEIIECTBA; XUMUYECKHIA SJIEMEHT U IIPOCTOE BEIIECTBO;

® OMNUCHIBaTh: (OPMBI CYIIECTBOBAHUS XUMHUYECKHX DSJEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE
BEIIIECTBA, CIIOKHBIE BellecTBa); Tabnmunyo (opmy Ilepuomudeckold cHCTEMbI XUMHUYECKUX
9JICMEHTOB; TIOJIOKeHWE odyeMmeHTa B Ttabmune J[. WM. MenzaeneeBa, WCIOIB3ys TOHSATHUS
«TEepUON», «TPYIIa», «IJaBHas MOIATPYyMNa», «MOO0OYHas MOATPYINa»; CBOWCTBA BEIIECTB
(TBepABIX, KHUAKHUX, Ta3000pa3HBIX);

® OOBSCHSTH CYIIIHOCTh XUMHUYCCKHUX SIBJICHHH (C TOYKH 3PEHUS aTOMHO-MOJICKYJIIPHOTO YYCHUS)
U UX MPUHIHUIHAAIHHOE OTIUYHE OT (PU3NUECKUX SIBICHUIA;

® XapaKTepU30BaTh. OCHOBHBIE METOJBI HM3yUEHUS ECTECTBCHHBIX IUCIUIUIMH (HaOIIOICHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHKE); BEIICCTBO IO €ro XMMHUYECKOW (OpMyJie COTJIacHO IUIaHY:
KayeCTBEHHBIN COCTaB, TUIl BellecTBa (IIPOCTOE WM CIOXHOE), KOJUYECTBEHHBIM COCTaB,
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OTHOCHUTEJIbHAS MOJIEKYJIIpHasi Macca, COOTHOUIEHHE MAcC 3JEMEHTOB B BEIIECTBE, MAaCCOBbIC
JIOJIA DJICMEHTOB B BEIICCTBE (I CIOXKHBIX BEIIECTB); POJb XUMHUHU (ITOJOKUTEIBHYIO H
OTPHUIIATEIILHYI0) B KU3HH YEJI0BEKa, apryMEHTHPOBATh CBOE OTHOIIICHUE K ATOH MpooIieMe;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MACCOBYIO JIOJII0 XUMHYECKOTO
9JIEMEHTA B COCIMHCHMSX

® TMIPOBOJUTH HAOIFOJACHUS CBOMCTB BEIIECTB M SBJICHHUM, IPOUCXOIAIINX C BEIICCTBAMH;

e coO0IaTh TIpaBUjIa TEXHUKH O€30MMaCHOCTH TPH MPOBEACHUN HAOMIOICHUH W JTa0OpaTOPHBIX
OITBITOB.

MeTanpeamMeTHble pe3yJbTaTbl 00yUeHUs

Yyamuiicst JOTKEH ymems:
® OmpeneniaTb MNpoONeMbl, T. €. YCTaHABIMBAaTh HECOOTBETCTBUE MEXAY JKETaeMbIM U
JICCTBUTEIbHEIM;
® COCTAaBIIAAThH CIIOXHBIN TUJIaH TEKCTA;
® BJAJIETh TAKKUM BUJOM HU3JI0KEHUS TEKCTa, KaK IOBECTBOBAHUE;
® 110/ PYKOBOJCTBOM YUHUTEJIS IPOBOJUTH HEMIOCPEICTBEHHOE HAOIIIOICHUE;
® [0 PYKOBOJCTBOM YYHTENs OPOPMIIATH OTYET, BKIIOUAIONINI OMHUCaHWE HAOIIOICHUS, €ro
pe3yIbTaTOB, BHIBOJIOB;
® CIOJIb30BaTh TaKOM BHJ MBICICHHOTO (MIEAJIbHOTO) MOAETUPOBAHMS, KaK 3HAKOBOE
MOJICTHPOBaHUE (Ha TPUMEPE 3HAKOB XUMUYECKUX DIIEMEHTOB, XUMHUECKUX POPMYI);
® CIIOJIb30BAaTh TAaKOW BUJ MaTepUAIbHOIO (IPEIMETHOr0) MOJEIMPOBaHUSA, KaK (PHU3NYecKoe
MOJIeTHPOBaHUE (Ha IPUMEPE MOJECITUPOBAHKS AaTOMOB M MOJIEKYN);
MOJTy4aTh XUMHUYECKYI0 HH(DOPMAITUIO U3 PA3IMUHBIX HCTOYHUKOB;
OTpeAeTsATh OOBEKT U aCMeKT aHAJIN3a U CUHTE3a;
OTPEENSITh KOMIOHEHTHI 00bEKTa B COOTBETCTBUU C ACIIEKTOM aHaJIN3a U CUHTE34;
OCYIIECTBISTh KAUECTBEHHOE M KOJMYECTBEHHOE OMUCAaHNEe KOMIIOHEHTOB 00BEKTa;
OIPEeIeNIATh OTHOLICHUSI 00BbEKTa C IPYTUMHU 00BEKTaMH;
OTIpe/IETIATh CYIIECTBEHHbIE IPU3HAKH 0OBEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JieMeHTOB (9 u)

ATombl Kak ¢opMa CYIIECTBOBAHHUS XHUMHUECKUX dJIeMEHTOB. OCHOBHBIE CBEACHUS O
CTPOEHUM aTOMOB. J{0Ka3aTenbCTBA CIOXKHOCTU CTpoeHus: aToMoB. OnbiTel Pesepdopna. [Inanerapuas
MOJIEJIb CTPOCHHUS aTOMA.

CocraB aTOMHBIX Siiep: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHas Macca. B3auMocBs3b
MOHSTUN «IIPOTOH», «HEUTPOH», KOTHOCUTEIIbHASI aTOMHAsI Macca.

N3menenune ncia mpoTOHOB B sJIpe aTOMa - 00pa30BaHUE HOBBIX XMMHUYECKUX DJIEMEHTOB.

W3menenue uncna HEHTpOHOB B sAape aroma - oOpa3oBanue wu30TonoB. CoBpeMeHHOE
OMpEICIICHUE TOHATUA «XUMUYECKUW dJIeMeHT». WM30TOonbl Kak pa3sHOBUIHOCTH AaTOMOB OJIHOTO
XUMHUYECKOTO DJIEMEHTA.

OnekTpoHbl. CTpoeHHE 5SJIEKTPOHHBIX O0O0JOYEK aTOMOB XHMHUYECKHX 3ieMeHTOB Nel-20
nepuoamueckoin cucrembl J[. M. MenneneeBa. IloHsiTHe O 3aBEPIICHHOM M HE3aBEPUIEHHOM
3JICKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepnonnueckass cucrema xumuueckux anemeHToB [[. M. MenzaeneeBa u CTpoeHHE aTOMOB:
(bu3MYECKUil CMBICI MOPSIKOBOIO HOMEpa dJIEMEHTa, HOMepa TPYIIIbI, HOMepa epUoa.

N3meHenue uwncna SJIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aroMa XHWMHUYECKOTO
3JIeMEHTa - 00pa3oBaHUE MOJOKHUTEIbHBIX U OTPHUIATENbHBIX HOHOB. MoHBI, 00pa3oBaHHBIE aTOMaMH
METaNIOB U HeMeTauioB. [IpUYMHBI M3MEHEHHMS METaUIMYEeCKMX M HEMETANIMYECKUX CBOWMCTB B
MepUoIax U Tpymnmnax.



OO6pazoBanue OwHapHBIX coenuHeHu. [loHsiTHe 00 WMOHHOUN CBs3uM. CxeMbl 0Opa3oBaHUS
HOHHOM CBSI3H.

B3aumopeiicTBie aTOMOB XUMHUYECKUX DJIEMEHTOB-HEMETANIOB MEXIy co0oii - oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaleHTHAsI HEMOJSIpHAs XUMUYECKas CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (HOPMYIIBIL.

B3aumopeiicTBie aTOMOB XUMHUYECKUX DJIEMEHTOB-HEMETANIOB MEXIy co0oii - oOpa3oBaHUe
OMHAPHBIX COCAMHEHUH HEMETAJJIOB. DJIEKTPOOTPULIATENbHOCTh. [IOHATHE O KOBaJEHTHOHN MOJISPHON
CBA3U.

B3aumoseiicTBue aTOMOB XMMHYECKUX SJIEMEHTOB-METAIIOB MEXIYy CO00i - oOpazoBaHUE
METaJUIMYeCKUX KpucTayioB. [loHATHE 0 METaUIMUECKOM CBSI3H.

JdemoncTpanuu. Mojenn aroMOB XUMHUYECKHX dieMeHToB. [lepmonnueckas cucrema
XUMHYECKUX 31eMeHToB [l. 1. MeHaeneena.

IIpeaMeTHBIE Pe3VJILTATHI 00VUYEHUS

Yyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh NIPH XapaKTEPUCTHUKE AaTOMOB TOHSTHUS: «IIPOTOH», «HEUTPOH», «IJIEKTPOHY,
«XMMHMYECKHI  DJIEMEHT», «MacCOBOE€  YHCIO»,  «HM30TOID,  <«DJIEKTPOHHBIA  CIIOW»,
«IHEPreTUYECKUN YPOBEHBY, «3JIEMEHTHI-METAIUIB», «3JIEMEHThI-HEMETAILIBD; IPU XapaKTepuc-
TUKE BEIIECTB TOHITHS «UOHHAsl CBSA3b», «HUOHBD), «KOBAJEHTHAs HEMOJSIPHAs CBS3bY,
«KOBAJIEHTHAs MOJISIPHASL CBA3bY, «INEKTPOOTPULATEIBHOCTDY, «BAJIEHTHOCThY, «METAJNINYECKAs
CBS3bY;

® OINCHIBATH COCTaB M CTPOCHHE AaTOMOB JJEMEHTOB C NOPAIKOBBIMM Homepamu |—20 B
[Tepuoauueckoil cucteMe xumudeckux 3nemeHToB . . Menneneena;

® COCTaBIIAITb CXEMBI PACIHPEACIICHHUS DSJIEKTPOHOB IO JJEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM
000JI0YKE aTOMOB; CXEMbl OOpa30BaHMsI pa3HBIX THUIIOB XUMHUYECKOH CBS3U (MOHHOM,
KOBQJICHTHOM, METAJNTMYECKON );

® OOBSCHATH 3aKOHOMEPHOCTH HW3MEHCHHUS CBOWCTB XHMHUYCCKHX OJJIEMEHTOB (3apsIoOB siIep
aTOMOB, YMCJIA JIEKTPOHOB Ha BHELIHEM AJIEKTPOHHOM CJIO€, YUCIIO 3alOJHAEMBIX JJIEKTPOHHBIX
CJIOEB, pPaJAMYyC aroMa, »>JIEKTPOOTPULIATEIbHOCTh, METAJIMYECKUE W HEMETAJUIMYECKUE
CBOIMCTBAa) B IMepuoAax U Tpynmnax (riaaBHbIX mnoarpynmnax) I[lepuoandeckoil CHUCTEMBI
XUMHUYECKUX 31eMeHToB [[. . MeHnneneeBa ¢ TOYKU 3pEHUSI TEOPUM CTPOCHHS aTOMA;

® CpaBHUBATh CBOWCTBAa aTOMOB XMMHUYECKUX 3JIEMEHTOB, HAXOASIIMXCS B OJHOM NEPHOJE WU
rnaBHod noarpynne Ilepuonnueckoit cucrembl xumuyeckux 3iemeHToB J[. M. MenneneeBa
(3apsiioB  siep AaToOMOB, YHWCIAa DOJEKTPOHOB Ha BHEIIHEM OJJIEKTPOHHOM CJIO€, YHCIIO
3aMOJHSAEMBIX 3JIEKTPOHHBIX CIIOEB, PAANYC aTOMa, 3JIEKTPOOTPULIATENIbHOCTh, METAJUIMUYECKUE U
HEMETAINTMYECKHE CBOMCTBA);

® 1aBaTh XapAaKTEPUCTUKY XMMHUUYECKHUX 3JIEMEHTOB 110 UX MOJIOKEeHUIO B [leproanyeckoil cucrteme
xuMuueckux anemeHToB JI. M. MeHneneeBa (XUMHYECKUM 3HAK, MOPSIKOBBIM HOMEp, TIEPUOI,
TpyIina, MOATPyIIa, OTHOCUTENbHAS aTOMHAas Macca, CTPOEHHUE aToMa — 3apsjl sjipa, YHCIIO
MIPOTOHOB M HEUTPOHOB B sijipe, OOIIee YHUCIO AJIEKTPOHOB, PACHPENCICHHUE 3JIEKTPOHOB IO
AIIEKTPOHHBIM CIIOSIM);

®  OMNpENCNATh THI XUMHUECKOU CBSI3U MO (hOpMyJie BEIIeCTBa;

® [PHUBOAUTH MPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU XUMUYECKOMN CBSI3U;

® XapakTEepU30BaTh MEXaHU3Mbl OOpa30BaHUSI KOBAICHTHOW CBs3M (OOMEHHBII), HOHHOW CBS3H,
METaJUIMYECKOU CBS3H;

® yCTaHaBJIUBATh IPUUYUHHO-CJICICTBEHHBIE CBSI3U: COCTAB BEILIECTBA — THUI XUMHUYECKOU CBSI3U;

® COCTaBIAThH (hOPMYJIbI OUHAPHBIX COEAUHEHUN MO BaJIEGHTHOCTH;

® HAXOIUTh BaJCHTHOCTH 3JIEMEHTOB 110 (hopMyJic OMHAPHOTO COCAMHCHHUS.

MertanpeameTHble pe3yJabTaTbl 00y4eHuUs!

Yyamuiicst JOTKEH ymems:



e (opmynHpoBaTH TUIIOTE3Y MO PEUICHUIO MPOOIIeM;

® COCTaBIIATH IUIAH BBITIOJHEHUS YI€OHOW 3aa4u, PEUICHUS TPOOIEeM TBOPUYECKOTO U TIOMCKOBOTO
XapakTepa, BHITOJTHEHUS TPOEKTa COBMECTHO C YUUTEIIEM;

® COCTaBIIATh T€3UCHI TEKCTA;

® BJIAJICTh TAKUM BUJOM HU3JI0KEHUS TEKCTa, KaK ONMCAHUE;

® CIOJIb30BaTh TaKOM BHJ MBICICHHOTO (MIEAJbHOTO) MOAETUPOBAHMS, KaK 3HAKOBOE
MOJIeTHPOBaHUE (Ha IPUMEPE COCTABJICHUS CXeM 00pa30BaHUs XMMHUECKOM CBSI3N);

® CIIOJIb30BAaTh TAaKOW BHUJ MaTepUAIbHOTO (IIPEIMETHOr0) MOJAEIHMPOBAHMS, KaK aHajIoroBOe
MOJIETUPOBAHUE;

® JCMOJIb30BaTh TaKOW BHJ MAaTE€pUAIbHOTO (MIPEIMETHOI0) MOJICIMPOBAHMS, KaK (DU3UUECKOE
MOJIeTMpOBaHuUE (Ha IpUMEpE MOJIeNIel CTPOSHHS aTOMOB);

® OmnpeneNaTh OOBEKTHI CPAaBHEHUS U ACTIEKT CPaBHEHUSI OOHEKTOB;

® BBINOJHATH HEMOJIHOE OJHOJNHENHOE CPABHEHUE;

®  BBINOJHATH HETIOJHOE KOMIUIEKCHOE CPAaBHEHHE;

®  BBINOJHATH [I0JHOE OJHOJIMHEHHOE CPABHEHUE.

Tema 3. IlIpoctbie BemecTBa (5u)

[lonoxeHne METAIJIOB U HEMETAJUIOB B NEPHUOJUYECKOM CUCTEME XMMHYECKUX 3J1eMeHTOB /l.
N. Menneneesa. Baxxneliure npocTbie BELIECTBA - METAJLIBL: JKEJIE€30, aTIOMUHUM, KAJIbLIMHA, MarHum,
HaTpuii, kanuil. O0mue pusndeckue cBoiicTBa METaJIOB.

Bakneiimme npocTthlie BelIecTBa - HEMETaJIbl, 00pa30BaHHbBIE aTOMaMH KUCIOPO/ia, BOJIOPOAa,
azota, cepsl, (ocdopa, yraepomga. CrocoOHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB K OOpa30BaHUIO
HECKOJBKHX IMPOCTHIX BEIIECTB - AJUIOTPOIHUs. AJUIOTPONHBIE MOAU(UKALMK Kuciaopoaa, pochopa u
0JioBa. MeTauin4yeckue U HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENIBHOCTD JIE€IEHUS
MPOCTHIX BEIIECTB HA METAJIJIBI 1 HEMETAJLJIBL.

[Toctostnnast ABoranapo. KonnuectBo BemiectBa. Monbs. Momsipaas macca. Momsipablii 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eIMHUIBI KOJMYECTBAa BEUIECTBA — MHJUIUMOIb U KHUJIOMOJIb,
MUJUTUMOIIIpPHAs. U KUJIOMOJIIpPHAs MAacChl BEIIECTBA, MHJUITMMOJISPHBIA U KUJIOMOJSPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

PacueTel Cc wuCnonb30BaHHEM MOHATHH «KOJHMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM Ta30BY, KIIOCTOSIHHAS ABOTaIpOY.

PacuerHble 3anauu. 1. Berarncinenue MOISPHON MacChl BEIIECTB MO XUMHYECKUM (HOpMyIIam.
2. PacueTsl C WCMONB30BAHMEM TOHSATHUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIN
00BEM ra3oB», «IIOCTOSTHHAs ABOTaApO».

JeMmoHcTpanuu. HekoTopble METaIbl 1 HEMETAJUIBI KOJIMYECTBOM BemiecTBa 1 Moib. Mojenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE pe3ybTaThl 00VUECHUS
Yyamuiics J0JKEH YMemy.
® 1CHOJIb30BaTh IIPM XAPAKTEPUCTUKE BEIIECTB MOHATHUSA: «METAUIbD», «IUIACTUYHOCTHY,
«TETUIONPOBOJIHOCTBY, «AJIEKTPONPOBOJHOCTBY, «HEMETAIB), «AJIOTPOMUSL», «AJIOTPOIHBIE
BHUJIOM3MEHEHHUS, HITH MOJTU(DUKAIIAN;
® ONKCHIBATH IOJIOKEHUE JJIEMEHTOB-METAJUIOB M 3JEMEHTOB-HeMeTaluioB B Ilepmonnueckoi
cucreMe XumMudeckux 3semeHToB [1. . Menneneena;
e KIaccUuUIUPOBATH MIPOCTHIE BEIIECTBA HA METAJUIBI 1 HEMETAJLIBI, DJIEMEHTHI;
® OINpEeAeNATh NPUHAMIEKHOCTh HEOPTraHUUECKUX BEIIECTB K OJHOMY U3 M3YyYEHHBIX KJIACCOB —
MeTaJlIbl 1 HEMETAILIBI;
® JI0Ka3bIBaTh OTHOCUTEIBHOCTb JI€JIEHUS MMPOCTHIX BEUIECTB HA METAJLIbI U HEMETAJLIIBL,
®  XapaKTepU30BaTh O0IIHE (HU3HUECKHUE CBOMCTBA METAIIIOB;
® YCTaHaBJIUBaThb NPHYMHHO-CIEICTBEHHBIC CBA3M MEXJy CTPOCHHEM aroMa M XUMHUYECKOH
CBA3BIO B IPOCTHIX BEILIECTBAX — META/NIaX U HEMETAJUIAX;




e OOBSICHATH MHOTOOOpa3ne MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIHUS;

® OINKCHIBATH CBOMCTBA BEIIECTB (HA MPUMEPAX MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAIIIOB);

e coOmoaaTh MpaBWIa TEXHUKH O€30MaCHOCTH MPU MPOBEACHUM HAOMIOIEHUNH W 71ab0paToOpHBIX
OTIBITOB;

® JHCIIOJB30BAaTh IIpHW PCIICHHMHM PAaCUCTHBIX 3aJad IIOHATHA. «KOJHUYCCTBO BCIICCTBaA», «MOJIb»,
«IOCTOSIHHAsT ABOTQJIpO», «MOJIAPHAs Macca», «MOJISIPHBIA OOBEM Ta30B», «HOPMAJIbHBIC
YCIIOBUSY;

® TIPOBOJUTH PACUETHI C HCIOIB30BAaHUEM MOHATHI: «KOJIMYECTBO BEIIECTBAY», «MOJISIPHASI Maccay,
«MOJISIPHBIN 00BEM T'a30BY, KIOCTOSTHHAST ABOTA/IPOY.

MeTaHpe}lMeTl—[ble Pe3yJabTaThbI oﬁyqe}mﬂ

Yyamuiics JOJKEH ymems:
® COCTaBJIATh KOHCIIEKT TEKCTA;
®  CaMOCTOSITENBHO UCIOIB30BaTh HEMOCPEICTBEHHOE HAOIIOICHUE;
®  CaMOCTOSITENBHO O(QOPMIIATH OTYET, BKIIOYAIOUIMI OonucaHue HaONIOAEHMS, €ro pe3yJbTaToB,
BBIBOJIOB;
®  BBINOJHATH OJHOE KOMIIJIEKCHOE CPAaBHEHHE;
®  BBINOJHATH CPABHEHUE 110 aHAIIOTHH

Tema 4. CoenumHeHHsI XUMHYECKHX dJieMeHTOB (16 u)

Crenenp okucienus. OnpeeneHrue CTeleHn OKUCICHHS 3JEMEHTOB 110 XUMUYECKOU (popmyJie
coenuHenus. CocTtaBienrne Gopmya OMHAPHBIX COSAMHEHMM, 00U cmoco0d nx Ha3bpiBaHUsA. buHapHbIe
COEIMHEHUS: OKCHJIBI, XJIOPUIbI, cynbhuabl u np. CocraBienue ux ¢popmyd. [IpeacraBurenu oKCHI0B:
BOJIa, YIVIEKMCIBIA ra3 W HeramieHas u3BecTb. lIpencraBurenu JeTydyux BOJOPOIHBIX COCAMHEHUM:
XJIOPOBOJIOPOJ M aMMHaK.

OcHoBaHMs, WX COCTaB W Ha3BaHWUA. PacTBOpMMOCTH OCHOBaHWMI B Boje. Tabmuia
pPacTBOPUMOCTH TUAPOKCUIOB M coJiei B Boje. [IpencraBurenu menoyei: ruip OKCUIAbl HATPUS, KIS U
kanpuus. [loHsATHe 0 KauecTBeHHBIX peaknusax. MHaukaropel. M3MeHeHHE OKpacKu HHAMKATOPOB B
LIEJIOYHOM Ccperie.

Kucnotel, ux coctaB u HazBaHus. Knaccudukamus kuciot. [IpeacraBurenu KUCIOT: CepHas,
COJIIHAsI U a30THasl. VI3MeHeHHne OKpacKH MHAUKATOPOB B KUCIOTHOM CpeJie.

Conu kak Ipou3BOJHBIE KUCIOT U OCHOBaHUM. 1IX coctaB u Ha3BaHus. PactBopumocTh coiiell B
Bojie. [IpencraButenu cosneit: XJIOpua HaTpus, KapOoHAT U pocdaT KabITusl.

AMop(HBIE U KpUCTAITTNYECKHUE BELIECTBA.

MeXMOJIEKYJIIIpHBbIE B3aMMOAEHCTBHS. THUIBI KPUCTAJUIMYECKUX PELICTOK: MOHHAs, aTOMHAas,
MOJIEKYJISIpHAsE U METaJUIMuecKas. 3aBUCHMOCTb CBOMCTB BEUIECTB OT THIIOB KPHCTAUIMYECKUX
PELIETOK.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa st
BELIECTB MOJIEKYJIIPHOT'O CTPOEHHUSI.

Uucteie BemecTBa U cMecH. [IpuMepsl )kUIKUX, TBEPAbIX U ra3000pa3HbIX cMmeceil. CBolcTBa
YHCTBIX BEHIECTB M cMeceil. Mx coctaB. MaccoBass u oObeMHasi TOIM KOMIIOHEHTa cMecu. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSTHS JI0JIS.

Pacuérunie 3agaun. 1. Pacuer MaccoBOil 1 0OBEMHONM MOJIEH KOMIIOHEHTOB CMECH BEIIECTB.
2. BeruncieHre MaccOBOM JIOJIM BEHIECTBA B pACTBOPE 10 M3BECTHOM Macce paCTBOPEHHOTO BEUIECTBA U
Macce pacTBoputes. 3. BorunuciaeHne Macchl paCTBOPSIEMOIO BELLIECTBA U PACTBOPUTENS, HEOOXOJUMBIX
JUIsL TIPUTOTOBJICHUS OINPEIEICHHOW MacChl pacTBOpa C HM3BECTHOM MAaCCOBOMW JIOJE€M PacTBOPEHHOIO
BEILIECTBA.

Jemoncrpanun. OOpasipl OKCUIOB, KUCIOT, OCHOBAaHUH U cojeil. MoJenn KpUCTaNIMYeCKuX
pEIIeTOK XJIopuIa HaTpus, anmasa, okcusa yriaepoaa (IV). CrocoOsl pazneneHus cMece, TUCTUIUISIIIS
BO/IBI.



JlaGopaTopHble omnbIThbl. 1. 3HAKOMCTBO ¢ oOOpaslaMM BEIIECTB pa3HBIX KJIaccoB. 2.

Paznenenne cmecen.

IIpakTHyeckass padora Ne 3.AHanu3 MOYBBI U BOJIBI.
IMpakTuyeckas padora Ne 4.[IpurotoBieHue pacTBopa caxapa ¢ 3aJJaHHOM MacCOBOM J0JeH

pPacTBOPEHHOI'O BEIECTBA.
IIpeaMeTHbIE Pe3VJIbLTATHI 00VYEHHUS

VYyamuiics NOKEH ymems.:

WCIIOIB30BATh MPU XapAKTEPUCTUKE BEIIECTB MOHITHS: «CTETICHh OKHCIICHHS, «BaJCHTHOCTHY,
«OKCUJIBI», «OCHOBAHHS», «IIEIOUN», «KAUECTBEHHAsl PEAKIHs», «UHIUKATOP», «KHUCIOTHD),
CKUCJOPOJCOAEPKAIUE KHUCIOTB), «OECKUCIOPOJIHBIE KHUCIOTBhDY, «KHCIOTHAsi Cpeaay,
«IIeNOYHasl cpefa», «HEeWTpalbHas cpeaa», «wmkaina pH», «comm», «amopdHble BemiecTBay,
«KPUCTAIUTMYECKHE BEIECTBA», «KPUCTAJUIMUECKas pEeIIeTKa», «UOHHAs KpUCTAJUIMYecKas
pelieTkay, «aTOMHas KPUCTAUIMYECKas peLIeTKa», «MOJEKYJspHas KpUCTalInuecKas
pelIeTKa», «MeTaJIINYecKasi KpUCTANINYEeCKas PELIeTKa», «CMECH»;

KIIaCCU(HUIIUPOBATH CIOKHBIE HEOPTaHWYECKUE BEILECTBA IO COCTAaBY Ha OKCHJIbI, OCHOBAHUS,
KHCJIOTBI U COJIM; OCHOBAHUS, KUCJIOTHI M COJM IO PacTBOPUMOCTH B BOJAE; KHUCIOTHI IO
OCHOBHOCTH U COJIEP’KaHUIO KHCIIOPO/Ia;

ONpEeNeNsITh MPUHALICKHOCTh HEOPraHWUYECKUX BEIIECTB K OAHOMY M3 H3YUYEHHBIX KJIacCOB
(oxcHuBL, TeTyYue BOAOPOIHbBIE COCTUHEHHS, OCHOBAHHUS, KUCIIOTHI, COJIH) TIO (hopMyJIe;
OINHCHIBATh CBOMCTBA OTHAEIBbHBIX NMPEACTaBUTEICH OKCHUIOB (HAa MpPHUMEPE BOJBI, YIIIEKUCIIOTO
ra3a, HerameHOM U3BECTH), JE€TYUUX BOJAOPOJHBIX COEAUHEHUN (Ha mpUMepe XJIOPOBOJAOpOAa U
aMMHUakKa), OCHOBaHHMI (Ha MpUMepe TUIPOKCHIOB HATpHs, Kalus M KaJblHs), KACIOT (Ha
IpUMepe CEepHOM KHUCIOTHI) W cojiell (Ha mpuMepe XJIopuaa HaTpus, KapOoHaTa KajbIus,
¢docara kanpIus);

OTIPEIEISITh BAJICHTHOCTh M CTETICHh OKHMCIICHHS JIEMEHTOB B BEIIECCTBAX;

COCTaBJIATh (DOPMYJBI OKCHAOB, OCHOBAHHM, KUCIOT U COJIEH MO BAJEHTHOCTSM M CTEMEHAM
OKHUCJICHUS 3JIEMEHTOB, a TaKXKe 3apsijiaM HOHOB, YKa3aHHBIM B Ta0JIUIIE pACTBOPUMOCTH KUCIIOT,
OCHOBAHHI H COJICH;

COCTaBJISITh HAa3BaHUS OKCUIOB, OCHOBAaHWM, KHUCIOT M COJIeH; CpaBHUBATh BAJIEHTHOCTb WU
CTENIEHb OKUCJICHUS; OKCUIbI, OCHOBAHUSI, KUCJIOTHI U COJIH 1O COCTaBY;

MCIOJIb30BaTh TAOJIUILy PACTBOPUMOCTH JJIsl OTIPEACTICHUS] pACTBOPUMOCTH BEIIECTB;
YCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEKIAY OKCHIIOM M THAPO-KCHIIOM M HA00OpOT; MPUINHHO-
CIICICTBEHHBIC CBS3M MEXIy CTPOCHHEM aToMa, XHWMHYECKOM CBS3bI0 W THIIOM
KPUCTAJUIMYECKOU PEIIETKA XUMUYECKUX COCTUHEHUI;

XapaKTepu30BaTh ATOMHBIC, MOJICKYJISIPHbIE, HOHHBIE METAUIMYECKUE KPUCTATUIMUECKUE
pEIIEeTKH; Cpely pacTBOpa C MOMOIIbI0 mIKaisl pH;

MPUBOJUTH TPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMH KPUCTAIUIMUYECKOU PEIIETKH;

MPOBOJUTH HAOMIOJEHMs] 3a CBOMCTBAMH BEIIECTB M SBJICHUSIMH, TPOUCXOISAIIMMHU C
BEILIECTBAMH;

coOJTI0IaTh TTpaBMiIa TEXHUKU O€30MaCHOCTH MPU MPOBEACHUH HAOIIOACHHH U OIIBITOB;
UCCIIEIOBaTh Cpeoy pacTBOpa C TOMOINBIO HWHIWUKATOPOB; SKCIEPUMEHTAIBHO pPa3Iuyarh
KHCJIOTBI U LIEI0YH, OJIb3YSICh HHANKATOPAMU,

UCIOJIb30BAaTh MpPHU PEIIEHUWH pacyeTHBIX 3ajad MOHSITHS «MaccoBas [JOJs DJJIEMEHTa B
BEIIIECTBE», «MaccoBas [OJi1 PAcTBOPEHHOTO BEIIECTBa», «OO0bEMHas JOJiA Tra3000pa3HOro
BEILIECTBAY;

MPOBOJNUTH PacUeThl C HCIOJB30BAHHEM TIOHSATHI «MaccoBas IIOJIsI JIEMEHTa B BEIIECTBEY,
«MaccoBasi JI0JIsl PACTBOPEHHOTO BEIIIECTBAY, «00bEMHAsl I0JIsi Ta3000pa3HOTO BEIIECTBAY.

MeTanpeameTrHbie pe3yJbTaTbl 00yUeHUs



Ydamuucs JOKEH yMemy.

® COCTaBJIATH Ha OCHOBE TEKCTa TAaOJIUIIBI, B TOM uncie ¢ npumeHenueM cpeacts UKT;

® 110/ PYKOBOJCTBOM YUYHUTEJS IPOBOJUTH OMOCPEAOBaHHOE HAOIIOCHHE

® [0/ PYKOBOJCTBOM YYHTENs OQOPMIISATH OTYET, BKIIOYAIOIIMNA OMUCAHHE KCIICPUMEHTA, €ro
pe3yJIbTaTOB, BHIBOJIOB;

® OCYIIECTBIATh HHIYKTUBHOE 0000meHne (0T eIUHUYHOTO JOCTOBEPHOIO0 K oOmemy
BEPOSITHOCTHOMY), T. €. OIIPEJC/IATh OOIIKE CYIIECTBEHHBIC MPU3HAKU JIBYX U 00Jiee 00BEKTOB H
(buKcUpoBaTh X B (POpME MOHATHUS UITH CYIKICHUS;

® OCYIICCTBIIATH JICAYKTUBHOE 0000IIeHNE (IMOABEACHHUE SAMHUIHOTO JOCTOBEPHOTO IOJ OOIIee
JOCTOBEPHOE), T. €. aKTyaIM3UpOBaTh MOHATHEC WU CYXKICHHE, U OTOXICCTBISITH C HHUM
COOTBETCTBYIOIIIME CYIIECTBEHHbBIE MPU3HAKHI OHOTO UM 0oJiee 0OHEKTOB;

® ONpENENATh aCIEKT KIacCU(PUKAIUH;

® OCYIIECTBJIATH KIacCU(PUKALHUIO;

® 3HATh U UCIOJIb30BATh PA3IMYHBIC (DOPMBI MPEACTABICHUS KIacCHPUKAIIH.

Tema 5. H3meHeHusi, npoucxoisiinue ¢ Bemecrsamu (12u)

IlonsTHe SABIICHUM KaK M3MEHEHUM, IIPOUCXOSAIIMX C BEIECTBAMU. SIBJICHMs, CBS3aHHBIC C
W3MEHEHHEM KPHUCTAJUIMUYECKOTO CTPOEHMsI BEIIEeCTBA IPH IOCTOSHHOM €ro cocTaBe, (U3NYECKUe
apiieHUsA. DuU3nveckue SABICHUSA B XUMHUM: TUCTWILALMSA, KPUCTAJIIM3aLUs, BhIIIApMBAHUE U BO3TOHKA
BEIIIECTB, LIEHTpU(yTUpOBaHHeE.

SIBneHus, CBA3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, - XUMUYECKUE peakuuu. [Ipu3Haku u
YCIOBMSI NPOTEKaHUs] XUMHUYeCKuX peakuuil. [loHsTHE 00 5K30- M HHAOTEPMHUECKUX PEAKIMSIX.
Peakuuu ropeHMsi Kak 4acTHBIM ciydail 3K30TEPMUYECKUX DPEAKIUI, MPOTEKAIOIIMX C BbBIACICHUEM
CBETA.

3aKOH COXpaHEHHMSI MAcCChl BEIIECTB. XHWMHUYECKHE YpaBHEHHS. 3HAYEHUE HHACKCOB M
k03 uurenToB. CocTaBieHne YPaBHEHUH XUMUUYECKUX PEaKIHii.

Pacuersl mo xuMmMuyeckuMm ypaBHEHMAM. PemeHue 3azad Ha HaxOKJIECHHE KOJIUYECTBA
BEIIECTBA, MacChl WJIM O0ObEeMa MPOAYKTa pPEaKUHMH MO KOJIMYECTBY BEIIECTBA, Macce WIH 00beMy
HCXOJIHOI'O BEIlleCTBa. PacyeTsl ¢ UCIIOIB30BAHUEM MTOHATUSA «IOJIsD», KOT1a HCXOJAHOE BEIIECTBO 1aHO B
BHJIE PACTBOPA € 3aJaHHOW MACCOBOM J0JIEH PACTBOPEHHOI'O0 BELIECTBA WJIM COJAEPKUT OIPEACICHHYIO
JTOJTEO TIPUMECEH.

Peakuun pasnoxenusd. Ilonatue o ckopocTH xumudeckux peakuuid. Karamuzaropsl.
DEepMEHTBL.

Peakuun coenunenus. Karanutuueckue W HekaTaluTHdeckue peakiquu. OOpaTtuMmble U
HEoOpaTHMBbIE PEAKIIHH.

Peakuuu 3amerieHus. DNEKTPOXUMUYECKUH Pl HAIPSDKEHUH METaIOB, €r0 MCIOJIb30BAHUE
JUISL IPOTHO3UPOBAHUS BO3MOYKHOCTH IIPOTEKAHUS PEAKLMN MEXIY METAJUIaMU U PaCTBOPAMM KHUCIOT.
Peakuyy BBITECHEHHSI OHUX METAJUIOB U3 PACTBOPOB UX COJIEHM IPYIrMMH METaJLIaMU.

Peakiun oOmena. Peakuum HeliTpanusanuu. YclaoBUsS NpOTeKaHHs peakuuid oOMeHa B
pacTBopax 0 KOHIIA.

Tunel XuMudeckux peakiuil (o NpU3HAKY «UUCIO M COCTAB MCXOJHBIX BELIECTB U MPOIYKTOB
peaKun») Ha IpUMepe CBOWCTB BOJIbL. Peakius pa3inokKeHus - 3JIeKTPOoIu3 BoJbl. Peakuuu coequHeHus
- B3aMMOJCMCTBUE BOABI C OKCHJIAMHM METAUIOB M HeMeTauioB. IloHsTme «ruapokcuasl»y. Peakuuun
3aMEUICHMS - B3aMMOJCHCTBHE BOJBI C WICJIOYHBIMHM M INEJIOYHO3EMEIBbHBIMU MeTauiamu. Peaknuun
oOMeHa (Ha mpuMmepe ruAposn3a cyibduaa aTlOMUHNS U KapOu/ia KaJlbIus).

Pacuérnblie 3amaun. 1. Beluucienne no XMMUYECKUM YpaBHEHUSIM MacChl WM KOJUYECTBA
BEILIECTBA 10 U3BECTHOM Macce WA KOJUYECTBY BEIIECTBA OJJTHOTO U3 BCTYIMAOIINX B PEAKIINIO BEIIECTB
WINM IPOAYKTOB peakiuu. 2. Beuncnenne Maccol (KOJMYECTBa BellecTBa, 00beMa) MpoayKTa peakiui,
€CJIM M3BECTHA Macca MCXOJHOTO BEIECTBA, COAEPIKALLETO OIPENEICHHYI0 IO NpumMecei. 3.
Boruncnenne maccbl (KomudecTBa BellecTBa, 00ObeMma) MPOJIyKTa pPEaKIMH, €ClId H3BEeCTHa Macca
pacTBOpa M MaccoBasi 10JI1 paCTBOPEHHOTI'O BEILECTBA.



IIpeaMeTHLIE Pe3VILTATHLI 00VUEHN .

Yyamuiics J0JKEH yMemy.
e KIacCUPUIUPOBATH XUMUUCCKUE PEAKIIUH 110 YHCITY U COCTaBY MCXOIHBIX BEIIECTB U MPOIYKTOB
peakiuy; TerIoBoMy 3¢ (deKTy; HalpaBICHUIO IPOTEKAHMS PEAKIIMHU; YUYaCTHIO KaTaln3aTopa;
® HCIIOJB30BaTh TAOIUIy pacCTBOPHMOCTH IS OIPEASICHUS] BO3MOXKHOCTH MPOTEKAHUS PCaKIIHit
0OMEHa; DJIECKTPOXMMHUUYCCKHI PsI HaNpsHKEHUH (aKTUBHOCTH) METAJUIOB ISl OMPEICIICHHS
BO3MOXKHOCTH TMPOTEKAHUsI PEaKIMi MEXJIy MeTaulaMd W BOJHBIMH pPAacTBOpaMU KHUCIOT U
COJICH;
e HabII0IaTh M ONMUCHIBATH MPU3HAKK U YCIIOBUS TEUCHUS XUMHYCCKUX PEAKIIUH, JeNIaTh BBHIBOIBI
Ha OCHOBaHUH aHaJIM3a HAOJIIOJACHHH 3a DKCIICPUMEHTOM;
® I[IPOBOJUTH PacyeThl MO XUMHYECKHUM YPAaBHEHUSIM Ha HAXOXJIECHHE KOJIMYECTBA, MACChl WU
o0beMa MpOaYyKTa pEeaKIuu IO KOJUYECTBY, Macce MWIM O0ObEMY MCXOIHOTO BEIIECTBA; C
HCTIOJIb30BAHUEM TIOHSATHS <JIOJIsD», KOTJIa HMCXOJHOE BEIIECTBO JIaHO B BHJIE pacTBOpa C
3aJJaHHOM MAacCOBOM JI0JIE PAaCTBOPEHHOTO BEHIECTBA HWJIM COJEPKHUT OINPEICICHHYIO OO
MpUMeCei.
MeTanpeamMeTHble pe3yJbTATbl 00yUeHUs

Yyamuics J0JKEH yMemy.

® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM yucie ¢ npumeHenueM cpeacts MKT;

® CaMOCTOSITENIBHO OQOPMIIATH OTYET, BKIIOYAIOIINI ONMUCAaHHE SKCIIEPUMEHTA, €r0 pe3ysbTaToB,
BBIBOJIOB;

® CIOJIb30BaTh TaKOM BHJI MBICIEHHOTO (MJEAJIbHOIO) MOJAEIUPOBAHMS, KaK 3HAKOBOE
MOJIeTUpOBaHUE (Ha IpUMEPE YPABHEHUH XUMUYECKUX PEaKIuii);

e paznauyath 00BEM U COJAEPIKAHNE OHSTHI;

® pa3IMyaTh POJOBOE U BUIOBOE MMOHATHS,

® OCYULIECTBJIATH POJOBHUI0BOE ONPEACICHUE TOHITHH.

Jemoncrpauun. [lpumepsl Qusnyeckux siBIeHUil; a) 1uiaBieHue napaduHa; 0) auddysus
JTYUIUCTBIX BEUIECTB C ropsllel JTaMIOYKd HakaiduBaHus. [IpumMepbl XUMHUYECKUX SIBJICHU: a) TOpEeHUE
Maruusi; 0) B3aUMOJICHCTBHE COJITHOW KHCIOTHI C MPaMOpOM WJIM MEJIOM; B) MOJY4YEHHE THAPOKCHIA
meau (I1); T) pacTBOpeHHE MOTYYEHHOTO THAPOKCHIA B KUCJIOTaX; 1) B3aumoaercTBre okcuaa meau (1)
C CepHOM KHUCIIOTOW MpU HArpeBaHHWM; €) pa3lioKeHHWE MepMaHTaHaTa Kallus; k) B3auMOJIEHCTBUE
pa30aBICHHBIX KUCTIOT C METAJUTAMH.

JlaGoparopHubie onbITbl. 3. CpaBHEHHME CKOPOCTH HCIAPEHHS BOJABI M COUpPTA IO
MCYE3HOBEHHIO UX Kareb Ha QUIbTpOBaNIbHOM Oymare. 4. OKuCIeHHE MU B TUIAMEHU CITIUPTOBKH UITU
ropenku. 5. [lomyTHeHHE W3BECTKOBOM BOJBI OT BBLABIXa€MOro yriekucioro rasza. 6. Ilomyuenue
YIUIEKUCIIOrO T'a3a B3aMMOJICHCTBHEM COJIbI M KHCIIOTHL. 7. 3aMEIlleHHEe MEAN B PAaCTBOPE XJIOPHUAA MEAU
(IT) >xene3om.

IpakTuyeckass padora Ne S.IIpuzHaku XUMUYECKUX PEAKIIH.

IIpeaMeTHBIE PE3VILTATHI 00VUEHMNS

VYyamuiicst 10JKEH ymems:

e oOpamarbcs ¢ Ja0OpaTOpPHBIM OOOpPYJOBaHMEM M HarpeBaTelbHBIMH NpHOOpaMH B
COOTBETCTBHUH C MPABHIAMH TEXHUKH 0€30MaCHOCTH;

® BBINOJHATH MPOCTEHIITE MPHEMBI padOTHI ¢ JAOOPATOPHBIM OOOPYIAOBAHHEM: JTAOOPATOPHBIM
LITaTUBOM; CIIUPTOBKOM;

e HaOIIOIaTh 32 CBOMCTBAMU BEIIECTB U SBJICHUSIMH, IPOUCXOISAIIMMHU C BEIIECTBAMH,

® ONHMCHIBATh XUMHYECKUM SKCIEPUMEHT C MOMOIIBI0 €CTeCTBEHHOrO (PYyCCKOrO WJIM POJIHOIO)
SI3BIKA U SI3BIKA XUMHUU;



® JIeJaTh BBIBOJBI 110 PE3yJIbTaTaM MPOBEACHHOTO YKCIIEPUMEHTA;
® TOTOBUTH PACTBOPHI C ONIPEICIICHHON MacCOBOM JIOJIEH pacCTBOPEHHOTO BEIIECTBA,
® TIPUTOTOBHUTH PACTBOP M PACCUMTATH MACCOBYIO JIOJIO PACTBOPEHHOT'O B HEM BEIIECCTBA.

MeTanpeuMeTHMe peE3yabTaThbl oﬁyqe}mﬂ

Yyamuiics JOJIKEH ymems:
CaMOCTOSITEIILHO HCIIOJIB30BATh OMIOCPEIOBAHHOE HAOIIOICHUE.

Tema 6. Teopus 3JIEKTPOJMTHYCCKON AMCCOUMALUM M CBOMCTBA KJIACCOB HEOPraHM4YeCKHX
coequHenmii (22 u)

[TonsiTre 00 AJAEKTPOIUTHUECKON JUCCOLUANUMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHL. MexaHu3M
JUCCOLIMAIIMU JIEKTPOJIUTOB C PA3JIMUYHBIM THUIIOM XHMHUUYECKOW CBs3U. CTENEeHb AJIEKTPOIUTHUYECKOM
mucconrauu. CUITbHBIE U CIIa0BIEe AJIEKTPOIUTHI.

OCHOBHBIE TOJIO)KEHUSI TEOPUHM DJIEKTPOJIUTHUYECKOM Jucconunanuu. MoHHbIE ypaBHEHHs
peakiuii. YciaoBusl MPOTEKAHUS PEAKIHH OOMEHa MEXAy SJEKTPOJIUTaMU A0 KOHIIA B CBETE MOHHBIX
MIPEACTABICHUMN.

Krnaccudukanus HOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccuduxanus. [luccoumanus KHCIOT W WX CBOWHCTBA B CBETE TEOPHUH
JJIEKTPOJIUTUYECKON AMCCOLMANMU. MOIEeKynspHble ¥ HMOHHBIE YPAaBHEHUS pPEAKUUN KHCIIOT.
B3anmoneiicTBue KHUCIOT € METAUIAMH. OJEKTPOXMMHYECKUUA Pps  HANPSOKEHUA  METaslIoB.
B3anmMopeiicTBue KUCIOT ¢ OKCHAaMHU METaIOB. B3auMoaeicTBUE KUCIOT C OCHOBAHUSIMHU - PEAKLUs
HedTpanu3anuu. B3anmmoneiictBue KUCIOT ¢ coisiMu. Vcmonb3oBaHWEe TaOMUIBI PACTBOPUMOCTH ISt
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux knaccudukanus. Jluccoruaius OCHOBAaHUN M UX CBOWCTBAa B CBETE€ TEOPUU
3JIEKTPOJIUTUYECKON Aucconuannu. B3anmonencTBrue OCHOBaHUM C KUCIOTAMH, KUCIOTHBIMU OKCUAAMU
u comsiMu. Mcnonb3oBaHue TaONMIBI PACTBOPUMOCTU JUISI XapaKTEPUCTUKH XHUMHYECKHUX CBOMCTB
OCHOBaHUM. Pasznoxenue HEPaCTBOPUMBIX OCHOBaHUU npu HarpeBaHUMU.
Conu, ux xinaccu(uKanus U JUCCOIUAINS PA3IMYHBIX TUIIOB coseil. CBOMCTBA COJIel B CBETE TEOPHHU
3JIEKTPOJIUTUYECKON aucconuanuu. B3auMoaencTeue cojield ¢ MeTaJulaMH, YCIOBUS MPOTEKAHUS 3TUX
peakiuii. B3aumopeiictBue coneil ¢ KUCIOTaMH, OCHOBaHUSMHU U cojsiMH. Mcmonb3oBaHue TaOIUIIbI
PacTBOPUMOCTH JIsl XapaKTEPUCTUKU XUMUUECKUX CBOMCTB COJIEH.

O06o0meHue cBeeHu 00 OKCHIax, UX KIacCU(PUKAIMN U XUMUYECKUX CBONCTBAX.

'eHeTnyeckue psAapl METAUIOB M HEMETAJUIOB. ['eHeTuyeckas CBA3b MEXIy KilaccaMu
HEOPraHUYECKUX BEIECTB

OKHCIIUTENEHO-BOCCTAHOBUTENbHBIC peakiuu. OKUCIUTENb U BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHUE.

Peaknuu moHHOrOo OOMEHa W OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHHE
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO OallaHca.

CBoOIiCTBa MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJUIOB, KUCJIOT M COJICH B CBETE MPEACTABICHUN 00
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCaX.
IIpeaMeTHbIE Pe3YIbTATHI 00VUEHUS:

Yyamuiics JOJKEH ymems:

® UCIOJb30BAaTh IMpPU  XAPAKTEPUCTUKE NPEBPALICHHUN  BEHIECTB  IMOHATHUA:  «PacTBOPY,
«QJIEKTPOJINTHYECKAST  JUCCOLUALHUS»,  «DJIEKTPOIUTBD,  «HEIIEKTPOIUTBI»,  «CTEIEHb
JVICCOITUAIINIY, «CUJIBHBIE JJIEKTPOIUTBI», «CIaOble AJIEKTPOIUTHD», «KATHOHBDY, «AHHOHBDY,
«KHUCIIOTBI», «OCHOBAHMS», «COJIN», «HUOHHBIE PEAKIHUN», «HECOJEO0Pa3yIOIUe OKCHIBD,
«cosie00pa3yrolfe OKCHJIbDY, «OCHOBHBIE OKCHUIBD), «KHCIOTHBIE OKCHIBD), «CPEIHHUE COJN,
«KHCJIIBIE COJIN», KOCHOBHBIE COJIN», KTEHETUUYECKUU PAL», KOKUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peaKuum», «OKUCIUTEIb), «BOCCTAHOBUTENDY, KOKUCIEHUE), «BOCCTAHOBJIEHUEY;



OMKCBIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUUECKHI TIPOLIECC;

HWIITIOCTPUPOBATDH npuMepamMu OCHOBHBIC IIOJIOKCHU A TCOPHUHU BHGKTPOHI/ITI/I‘ICCKOﬁ
JUCCOIMAINH; TEHETUYECKYIO0 B3aMMOCBSI3b MEX]y BEIIECTBAMH (TIPOCTOE BEHIECTBO — OKCHU/I
— TUJIPOKCHUI — COJIb);

XapaKTCpU30BaTh 06IJ_[I/IG XUMHUYCCKUC CBOﬁCTBa KHCJIIOTHBIX W OCHOBHBIX OKCHAOB, KHCIIOT,
OCHOBAaHMH W COJIEd C TO3UIMKA TEOPUHM HJIEKTPOJIUTUYECKON [IUCCOLMAIMH; CYIIHOCTh
AMEKTPOIIUTUYECKON UCCOLMALIMY BEIIECTB C KOBAJCHTHOW MOJSIPHOM M MOHHOM XMMHYECKOM
CBSI3bI0; CYIITHOCTh OKMCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

MPUBOJUTH TPUMEPHl PEAKIHK, TMOATBEPKIAIOIMNX XUMHYECKHE CBOMCTBA KHCJIOTHBIX H
OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBAaHMI M COJIeH; CYyIIECTBOBAaHME B3aUMOCBS3H MEXKIY
OCHOBHBIMH KJIaCCaMH HCOPTaHUYCCKHUX BCIICCTB,

KJIacCU(DUITMPOBATh XMMHUYECKUE PEAKIMKM 10 «M3MEHCHHUIO CTEICHEH OKHCIICHHUS DJIEMEHTOB,
00pa3yOIIUX pearupyroIIre BeIECTBa;

COCTaBJISITh YPABHEHHUs JJEKTPOJUTUYECKON JHCCOLMALMM KHCJIOT, OCHOBAaHHM M COJEH;
MOJICKYJIIpDHBIC, TIOJIHBIE M COKpAIEHHBIE MOHHBIC YPAaBHEHHS pEaKIHil ¢ ydacTHeM
SHGKTpO.HI/ITOB; ypaBHCHI/IH OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ, I/ICHOJIB3YSI METO/
JJIEKTPOHHOTO OajlaHca; YpaBHEHHS PEAKIHH, COOTBETCTBYIOIIUX IIOCIIEIOBATCIHHOCTH
(«1emoyke») mpeBpalieHuii HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB;

OTIPE/ICNIATh OKUCIIUTENIh U BOCCTAaHOBUTEIIb, OKHCJICHHE W BOCCTAHOBJICHHE B OKHCIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIINSX;

YCTaHABJIMBATh IMPUYMHHO-CIICJCTBEHHBIE CBS3M: KJIAacC BEIIECTBA — XHWMHYECKHE CBOMCTBA
BCIIECTBA;

HaOMIOJaTh W OMKCHIBATh PEAKIIMH MEXIy OJJICKTPOJUTAMH C IOMOIIBI0 €CTECTBEHHOTO
(pyccKoTro Wi POAHOTO) SI3bIKA U S3bIKA XUMUH;

MPOBOJUTH  OTBITHI, TOATBEP)KIAIONIME XHWMHUYECKHE CBOMCTBA OCHOBHBIX  KJIACCOB
HEOPTraHUYECKHUX BEIECTB.

MeTaHpe}]MeTHble Pe€3yJabTaThI Oﬁy‘leﬂl/lfl

Yyamuiics J0JKEH yMems.

JeJIaTh TIOMETKH, BBIIMCKH, IUTUPOBAHNE TEKCTA,

COCTAaBJIATH JOKJIAL;

COCTaBJISITh HA OCHOBE TeKCTa rpaduKku, B TOM 4Hciie ¢ mpuMeHeHueM cpeacts UKT;

BJIAJICTh TAKUM BHUJIOM U3JIOKCHUS TEKCTA, KAK PACCYKICHUE;

UCIOJIb30BAaTh TAakOW BHJ MBICIEHHOTO (MIEaJbHOT0) MOJEIMPOBAHUSA, KaK 3HAaKOBOE
MOJIeTUPOBaHKe (Ha MpUMepe YpaBHEHUH peakluil AUCCOLUaliy, HOHHBIX YPaBHEHUH peakiui,
MI0JIypEaKIMH OKUCIIEHUSI-BOCCTAHOBIIEHU);

pa3ianyaTh KOMIIOHEHTHI JOKa3aTeNbCTBA (TE3UC, apryMEHThI U GOpMy J10Ka3aTeIbCTBA);
OCYLIECTBJIATH IIPAMOE UHAYKTUBHOE 10Ka3aTEIIbCTBO.

JemoncTpanum. VcnbiTanne BemecTB U UX pacCTBOPOB Ha 3JIEKTPOIIPOBOTHOCT. 3aBUCUMOCTD

AJIEKTPONPOBOJIHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTpauu. B3anMonelicTBre IMHKa C CEpO, COJITHON
kucaoroi, xinopunom meau (II). 'openune maruus.

JlaGopaTopHble onbIThbl. 8. Peakiuu, xapakTepHbIe AJISI PACTBOPOB KHCIOT (COJITHOW WIIH

cepHoit). 9. Peakuuu, XapakTepHble A5l pacTBOPOB Miesoueil (IrMApOKCHIOB HaTpus wiau kamus). 10.
[TonyyeHnue u cBOMCTBAa HEPACTBOPUMOIrO0 OCHOBaHUs, Hanmpumep ruapokcuaa meau (I1). 11. Peakuun,
XapakTepHble Ul pacTBOPOB cousiel (Hampumep, st xiuopuna Meau (I1)). 12. Peaknuu, xapakrepHbie
JUI. OCHOBHBIX OKCHUJIOB (Hampumep, Ui OKcujaa Kanpius). 13. Peakium, XxapakTepHble 1151 KUCIOTHBIX
OKCHJIOB (Harpumep, AJis yIIEKUCIIOro rasa).

IIpakTuyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBaHUM, OKCUJIOB U COJIEH.
IpakTHyeckas padora Ne 7. PenieHne sKkcriepruMEHTaNbHBIX 33/1a4.



IIpenmeTHbIe pe3yJibTAThI 00y4eHUsI

Yyamuiicst JOTKEH ymems:

oOpamatecsi ¢ JabopaTOpHBIM O0OpYIOBaHHMEM U HarpeBaTelbHBIMU TIpuOOpaMu B
COOTBETCTBHUH C MPABMIAMH TEXHUKH 0€30MaCHOCTH;

BBINIONIHATh ~ MPOCTEHIIME TpUeMbl  oOpaiieHuss ¢  JabopaTOpHBIM  000PYIOBaHUEM:
1ab0paTOPHBIM MITATUBOM, CTUPTOBKOM;

HaOJIIOaTh 32 CBOMCTBAMHU BEIIECTB U SIBJICHUSMHU, TPOUCXOISIIIUMU C BEIICCTBAMHU;

OMKCHIBATh XMMHYECKUN JKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
SI3bIKA U SI3BIKA XVMHH,

JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEACHHOIO HKCIIEPHUMEHTA.

MeTaHpe}lMeTHble peE3yabTaThbl Oﬁy‘leﬂl/lﬂ

Yyamuiicst JOJKEH ymems:

OTpeNeNATh, HCXOId W3 Yy4eOHOM 3ajgadyM, HEOOXOIUMOCTh HEMOCPEACTBEHHOTO WU
OTOCPEI0BAaHHOTO HAOJIIOICHHS;
CaMOCTOSATENbHO (POPMHUPOBATH MPOTPAMMY HKCIIEPUMEHTA.



KanenpapHo — TemaTrnyeckoe miianumposanue no xumum no nporpamme O.C.I'abpuensina
(2 yaca B Heneq10, Beero 70 yaca)

Hara | Ne | Cogepxanue ITosTOpen | lomamnee
YpP | MpOorpaMMHOro MaTepuaJjia ue 3aa-HHue 3ananns, popmupyrommue YYJ{
OK Hcnons3o
a peryJis- MO3HABA | KOMMYHH- JIMYHOCTH Ba-HHE
1o THBHbBIE - KaTHBHbIE 153 UKT
TE TEJIbHBbI
Me (¢
Tema 1. BBeienue B xumnio (4 4acoB)
05.09 duznyeckue 1, yop. 4 dopmu- dopmu- DopMu-poBaHUE dopmu-
Ipeamer xumun.. J{.0.Nel ., 31, ymp P P PMHID P
. CBOIiCTBA, poBaHue poBaHue yMeHus paboTaTh B | poBaHHE
1. Kpatkuii ouepk HCTOpPHUH XHMHH.
¢usnueckoe TIOHSATHS O yMEHHs napax, OTBe4aTh Ha | MHTEpeca K
Bemecraa.
TEJIOo XHMHH U ee HaOJIOaTh | BONPOCHI YUUTEINS, | HOBOMY
06.09 Ousnueckue | 82, 3 POJH B KU3HA , IIe7aTh YMEHHE HCIIONb30- | MpeaMe-Ty. Bupryans
TMpespamenns Bemects. Porb cBoOiicTBa YeJI0BeKa BBIBOJIBI BaTh XUMHYECKUH Has
2. N npu A3BIK, YMEHHE 6
’ npoBeneHn | paboTaThb ¢ 1rabopatop
1 OTBITOB, | XHMHYEC-KOMN 30!
12.09 3HaKU XUMUUYECKHUX JIEMEHTOB. Atom c.174 yMeHus HOCYI0ii. Ipesenra
3. [Tepuoanueckas cucrema paboTats ¢ s
Meunneneea JI.1. KHHUTOH U C
13.09 4 Xumuueckue GopMyJIbL. 84 nepuoanye
) OtHocurenbsHble AT 1 Mr Macchl. CKOH
CUCTe-MOH.
Tema 2. AToMbI XUMHYECKHX 3J1eMeHTOB (7 4acoB)
19.09 ATOMBI XUMHYECKHX JIEMEHTOB. AtoMm. 86,7 dopmu- dopmu- Dopmu-poBaHUE dopmu- Ipe3enTa
5. OCHOBHBIE CBEJICHHUS O CTPOCHHUN Crpoenue poBaHue poBaHue YMEHHS CIyIIaTh poBaHue s
aTOMOB SApa aToMa TIOHATHIA O YMCHUS YUHTEIs], BECTH HHTepeca
20.09 OneKTpoH 8, 9¢.52ynp.2 | cTpoe-HUH aboTaTh C | AWAJIOT C YUUTEIEM | K KOHKpET-
V3MeHeHHs B COCTaBE si/iep aTOMOB p 38, yip P p . A y P Tpesenta
6. [Mepuon. aToma, KHUTOH, U IpYTUMHA HOMY
XUMHYIECKUX 3JIeMEeHTOB. M30TOTEI. . ous
['pymma XUMHYECKOH YMEHUS yYalMH-CS. XUMHYECKOMY
26.09 7 CtpoeHue AIeKTPOHHBIX 000JI0YCK CBSI3U U €€ HWHTETPUPO 3JIeMEeH-TY,
' aTOMOB BUZAX. BaTh TIOUCK
03.10 W3meHeHne gncia 3JIeKTPOHOB Ha 3HaHUA U3 JOTIOTHUTEbH
8 BHelHeM E-ypoBHe aToMoB usuxy B ou
XUMHYECKHX DJIEMEHTOB. XHMHIO. uHpOpMaLUH
0410 |o. Xumunueckas cBsi3b. MoHHas §11, ynp.2¢.66 0 HEM. [Ipe3enTa
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XHUMHUUECKas CBSI3b. s
10.10 6 812 IIpesenTa
10. | KoBajeHTHas XUMUYECKAs CBA3b.
s
11.10 11 | KoBaneHTHas HOJApHAs CBA3b. 7
17.10 12 Meranuyeckas XUMU4YecKas CBsi3b. | 8
18.10 9 §4-12 HpegeHTa
13, O06006111EHKE 10 TEME <<ATOMLI IToBTOPHTH s
XMUMHYECKHUX COCANHECHUID) OCHOBHbIE
HOHSITHSI TEMBI
31.10 KonTpoabHas pagora Ne 10
14, 1«ATOMBI XUMHUYECKHX
COETMHEHU I
Tema 3. ITpocThie BemecTBa (6 4acoB)
01.11 15 [IpocThie BemecTBa-MeTaIIbI. 1 | ®usnueckue | 8§13 dopmu- YmMenue YMeHue Ognasie-Hue Ipe3enTa
Amtorponusi. CBO¥iCcTBa poBaHue paboTaTh C | COTPYAHUYATH C HaBBIKA-MHU s
HOHSITHS O y4eOHH- YUYUTEJIEM B ITOUCKE | VIS IPAKTHU-
MeTaj-jax, KOM, u cbope YeCcKoi
07.11 16 KonungectBo Bemiectsa. Mouib. 2 | OrHocurens | §15, ymp.1-3 HeMeTaax, JlononHATe | MEdOpMALHH, JeATEIb-
Monspras macca. Hasd aToMHas KOJIMIECTBE JBHOM CIyIIaTh €ro. HOCTH.
u BeIIeCT-Ba. JUTEPATYP
MOJICKYJISIPH oif.niepHon
ast MacChl Haec-Koit
08.11 17 MostsipHBIi 00BEM ra3os. 3 | Konmnuectso | §16, ymp.1, 2 CHCTE-MOIL.
BeleCTBA
1411 18 Pemenue 3amay mo remam: 4 | KoanuectBo | §15, 16 ymp.
«Monspuwlil 00vem 2az08, BEIIIECTBA, 4-5,¢.85
KOJIUYeCma0 8euiecmea. MOJISIpHAS
Macca,
MOJISIPHBIN
00BeM,
MOCTOSTHHAS
ABorazpo
15.11 19 [ToaroToBKa K KOHTPOJILHOM 5
pabote
21.11 20 Konrtpoasnas padora Ne 2 6
«IIpocThie BelecTBay
Tema 4. CoeqHeHUs] XUMHYECKHUX JIeMeHTOB (9 yacoB)
22.11 1 §17, ynp.1,2 ®dopmupoBaHue | YMeHue YMenue paboTarthb Ymenue Ipe3enTa
21. | Crenenp OKHCIICHHS HOHATHUS O paborarh ¢ | B mapax, B IPYIIax, | UCHOIb-30BaTh st
28.11 22. | BuUHapHbBIE COEMHEHHS: OKCUIBI U | 2 §18, ymp.1 4 | CTeHeHH yueomui- orpetath Ha SHAHITLE




JICTY4YHe BOJIOPOJIHBIC COSAMHEHHUSL. OKHCJIC-HUS,
29.11 23 BunapHsie coeMHEHNS: OKCUIBI U | 3 §19, ynp.4-5 KJIaCCOB
JICTY4He BOJIOPOJIHBIC COSANHEHHUSL. COCTUHCHHUIA,
05.12 24. | OcuoBanus. J1.0.Ne3 4 §20, ynp.3,5 YHCTHIX BEILCCT-
06.12 25. | Kucnotsl. JI.o.Ne4 5 821 Bax I CMCC3IX.
12.12 26. | Comm. JI.o.Ne,5 6 §21, ynp.2,3
13.12 7 [ToBTOpHTH
27. | Comn. OCHOBHBIE
TTOHSATHS TEMBI
19.12 28 | TloaroroBka KOHTpOJILHOH pabote | 8
20.12 Kounrtpoasnasi pa6ora Ne 3 9
29 «CoeMHEHUS XUMUIECKUX
9JIEMEHTOBY
Tema 5. U3meHeHust, mpoucxoasmiue ¢ Bemecrsamu (18 yacon)
26.12 1 | Arom. 8§22
Mornekyna
Kpucramimdeckne pemerku. duznueckoe
30.
J1.0.Ne5 TEJIO.
duznueckue
CBOWCTBA
27.12 2 | Cmecu. 823
31 YucThle BEIIeCTBA U CMECH. Yuernie
JI.0.Ne6
BeIECTBA
10.01 32 MaccoBas 10151 KOMIIOHEHTOB 3 C.181
CMeCH.
11.01 OObeMHas 107151 KOMIIOHEHTOB 4 | Cwecu. 324, ynp. 2, 4,
CMECHL Yucteie 7
BEIIECTBA
17.01 duznveckre M XUMHYECKUE 5
34
siBJIcHHS B XuUMHH. JI.0. No7
18.01 35. | Xumuueckue peakuun. J1.0.Ne8 6 C. 185
24.01 7 dopmu-
poBaHue
TIOHATHH O
XUMUUECKUH IPAKTHKYM XUMHYE-CKUAX
36 I1.p Nel « T.b. IlpaBuia paOboTs! ¢ peakiu-sax, ux
XUMHIECKIM 000PYIOBaHUCM» TUTIAX; YMEHHS
MUCATh PEAKIIHH
U paccTaB-JisiTh
ypaBHe-HHUE B

KOM,
yMEHHUE
COTIOCTABI
SATh,
paboTath ¢
bopmyaam
u.

BOTIPOCHI YIUTEIIS.

OBITY.

YMeHue Bectu
Janor, paboTate B
napax, paboTaTh ¢
YUUTEIIEM.

YMeHue
UHTETPUPOBAT
b TIOJTyYEHHbIE
3HAHUS B
MPaKTHU-
qeCcKoi
JKM3HH.

IIpesenta
s




XUMHYCCKUX

peaxuu-sx.
25.01 37 IL.p. Ne2 «IIpu3HaKu XUMHYECKUX 8
peakuun»
31.01 38 XuMuueckue ypaBHEHHs. 3aKOH 9 [Ipe3enTa
" | coxpaHeHUs MacCHI BEIIECTB. g
01.02 39 | XuMHUeCKHE YpAaBHEHHUS 10
06.02 40. | Peakuuu pasnoxenus J1.0.Ne6 11 §13-24
07.02 Peaxiuu paznoxenus, coequuenus | 12 | CrocoOsr §25, ymp. 3
41. | d.0.Ne7 paszaencHus
cMecer
13.02 Peaxiiu pazmoxxenwust, coequnenus, | 13 826
42.
3amemienust J1.0.Ne8
14.02 43. | Peakuus oomena. JI.0.Ne9 14 §27, ynp. 2-3
20.02 15 | KomuuectBo | §28, ymp. 2,3
BEIIeCTBA.
44, PacueTsl o XMMUYECKUM Mouspras
YpaBHCHHUSM. Mmacca.
MonspHslit
00beM
21.02 45 Pemenue 3anau Ha pacueTsl o 16 829-30 ymp. 1-
XUMHYIECCKIM YPaBHCHUSIM. 2;
27.02 46 O06o06mmenue o teme «M3menenus, | 17
MIPOMCXOISAIIHC C BEIICCTBAMIDY
28.02 KonTpoasnas padora Ne 4 18
47. «VI3MeHeHUsI, TTPOUCXOIAIINE C
BEIICCTBAMID)
Tema 6. OcHOBHBIE KJIAacChl HEOPraHMYECKHX coeqnHenmii (21 yacoB)
05.03 1 Honnas 834 HpegeHTa
CBSI3b. s
KoBanentHa
48. | OBP s
HETIOJISIpHAS
U TIOJIIpHAS
CBsI3b. JOHBI
06.03 49. OBP 2 Kucnora ?32 356, yup. Hpe3eHTa
, 4, nus
12.03 50 IL.p.Ne3 «YcnoBus npoTeKkaHus 3 §43 ymp. 1,7

XUMHYCCKUX peaKHHﬁ J10 KOHIIa».




IIpesenra
U

IIpeszenTa
st

IIpesenTa
s

IIpesenTa
s

13.03 4 | OcHoBaHHne §37,ymp.2, 5
51. | Nonnsie ypaBHenus. JI.0.Ne9 C.237
19.03 5 832,37
52. | VoHHbIC ypaBHCHHSI. C.240
20.03 Kucnotsl, uX Knaccudukamys u 6 §38, ymp. 3,4
53. .
cBoiictsa. JI.o.Nel10
02.04 7 [oBTOpHTH
IT.p.Ned «CBoiicTBa KUCIIOT B CBETE MOHATHE 00
54.
TDOI». HOHHBIX
peakuusx
03.04 OcHoBaHUs, UX KIacCuPUKAIIS U 8 §39, ymp. 3, 5
55 .
cBoiicta. JI.o.Nel 1
09.04 IT.p. Ne5 «CBoiicTBa OCHOBaHUIT 9 TosTopus
56 OCHOBHbIE
cete TOM».
HOHSITHUSI TEMBI
10.04 57 Counn, ux KaccuuKanus 1 10 §41 ymp. 2,5
cpoiicta. JI.O.Nel12
16.04 58 I1.p.Ne6 «CBoiicTBa coJeii B CBeTE 11
TOI».
17.04 59 Oxkcuibl, UX KiacCHu(DUKAIUS U 12 §40 ymp. 3
CBOMCTBA.
23.04 60 Oxkcuibl, uX KiacCu(DUKAIUS U 12 §40 ymp. 3
CBOMCTBA.
24.04 61 IT.p. Ne7 «CBoiicTBa OKCHIOB 13
cere TOI».
30.04 62 I'eneTnueckas cBsA3b MEXKAY 14 §42, ynp. 2-4
KJIaccamy BEIIEeCTB.
07.05 63 IT.P Nel10 «Pemenue 15 C.242
" | 9KCIIepUMCHTAIBHBIX 32/1a9».
08.05 64 [ToarotroBka K KOHTPOJILHOM 16
" | pabote
14.05 17 [oBTOpHTH
65 KonTpoasnas padora Ne 5 TIoHsATHE 00
" | «XuMH4ecKue CBOHCTBA BEIIECTB HMOHHBIX
peakuusx
15.05 66 Pemienue 3a7a4 Bcex TUIIOB 1O 18
" | xypey 8 knacca
21.05 19
67. | OboGueHue mo Kypey 8 kiacca




22.05 68 [MoprperHas ranepes BEITUKUX 20 IIpesenta
" | XUMHKOB. s

28.05 69 IMopTpeTHas Tamepest BETUKUX 21 IIpesenta
XUMHKOB s

29.05 70 IMopTperHas ranepes BEITUKUX IpesenTa

XHMHKOB

st
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	Регулятивные УУД:
	Познавательные УУД:
	Коммуникативные УУД:
	Календарно – тематическое планирование по химии по программе  О.С.Габриеляна
	(2 часа в неделю, всего 70 часа)

