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8 ki1acc (2 yaca B Hegemio, Beero 68 yacos) YMK O.C.I'adpuenssn ®I'OC
MOSICHUTEJIbBHAS 3AITUCKA

PaGouast mporpamma y4eOHOro Kypca mo XuMuH s 8 kiacca pazpadorana Ha ocHoBe @I'OC BTOpPOTO MOKOJIEHUS, TPUMEPHON MPOTpaMMBbl
OCHOBHOTO 0011ero oOpasoBanusi mo xumun (0a30BbI ypoBeHb) U aBTOpcKoil mporpammbl O.C. T'aGpuensna (I'abpuensn O.C. mporpamma Kypca
xumun Juist 8-11 kimaccoB 001meoopazoBaTenbHBIX yupexaeauit M: JIpoda,2018r).

[Iporpamma paccuutana Ha 68 4yacoB (2 yaca B Henenio). JlaHHast mporpaMma KOHKPETHU3UPYET COJAEp)KaHUe CTaHAapTa, Ja€T pacrpenesieHue
y4eOHBIX YacoB IO pa3jeiaM Kypca, MOCIIeJOBATeIbHOCTh M3YUYEHHUS TE€M M Pa3elioB C YYETOM MEXIIPEIMETHBIX M MPEAMETHBIX CBA3EH, JOTHKU
y4eOHOT0 mpoliecca, BO3paCTHBIX 0COOCHHOCTEH yJaluxcsl.

XUMHUS, KaK OJJHA U3 OCHOBOIOJATAIOIINX 00JaCTei eCTEeCTBO3HAHMUS, SIBJISIETCS HEOTHEMIIEMOMN YacThlo 00pa30BaHUs MIKOJLHUKOB. Kaxkablii
YeJIOBEK KMBET B MHUPE BEIIECTB, IOITOMY OH JIOJDKEH MMETh OCHOBBI (DYHJAMEHTAIbHBIX 3HAHUHA MO XUMUHU (XMMUYECKas CUMBOJIHMKA, XUMUYECKHE
MOHATHS, (AKThl, OCHOBHBIE 3aKOHbI W TEOpPUHU), MO3BOJISIONINE BBIPAOOTATh MPEICTABICHHUS O COCTAaBE BEIIECTB, MX CTPOCHHH, MPEBPAIICHUSX,
MPAKTUYECKOM HCIOJIB30BAHUH, & TAaKXKe 00 OMACHOCTH, KOTOPYIO OHM MOTYT IpPEJICTaBlATh. M3yudas XUMHIO, yJaluecs Y3HAIOT O MaTepUaIbHOM
€IMHCTBE BCEX BEILECTB OKPYXAIOIIET0 MHUPa, 00YCIOBIEHHOCTH CBOICTB BEIIECTB UX COCTABOM U CTPOEHHEM, ITO3HABAEMOCTU U IPEICKa3yeMOCTH
XUMHAYECKHX ABICHUN. 3yueHne CBOWCTB BEIIECTB U MX MPEBPAIEHUI CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHHS, a IpaKTHUecKas padora ¢
BemecTBaMu (1abopaTOpHBIE OMBITH) — TPYAOIMIO0NIO0, aKKypaTHOCTH U coOpaHHOCTH. Ha mpumepe XMMHUHM ydamyecs MOJIy4aroT MPECTaBICHUS O
METOAX MO3HAHUS, XapaKTePHBIX I €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U TEOPETUUYECKOM).

Pabouas nmporpamma yuyeOHOro Kypca XMMUU JUIsl 8 Kjlacca COCTaBlieHa Ha OcHOBe [IpuMepHOi mporpaMmbl OCHOBHOTO OOIIero o0pa3oBaHUs
1o xuMuH (0a30BBII YPOBEHb) U MPOTPaMMBbI Kypca XUMHH JIJIsl yJaruxcs 8 KiaccoB 001ieoopa3zoBarenbHbIX yupexaeHuii apropa O. C. I'abpuensHa
(2010 ronma).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HEJIEII0), B TOM YHCJIE HAa KOHTPOJIbHBIE pa0OThI- 4 yaca, MpaKTUYECKHe paboThl —7 4acoB.

CogepxaHuie MporpaMMbl HaIpaBJiIeHO HAa OCBOCHHE YUAIIUMUCS 3HAHUM, YMEHUI 1 HaBBIKOB Ha 0a30BOM YPOBHE.

Ienn n3ydyeHust xumuu B 8 Kiacce:
* OCBOCHHE BaKHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHH, XUMHUYECKOH CUMBOJIHUKE;

* OBJIQJICHHE YMEHUSMHU HaONIOJaTh XUMHUYECKHE SBJICHUS, IPOBOJAUTH XUMHUUYECKHI 3KCIEPUMEHT, TPOU3BOJUTH PACUEThl HA OCHOBE XMMHUYECKUX
(dhopMyJ1 BEIIECTB M YPAaBHECHUN XUMHUYECKUX PEaKIIUi;

* pa3BUTHE [O3HABATEJIbHBIX HWHTEPECOB U HUHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B TMpoliecce TMPOBEACHUS XMMHYECKOTO OSKCIIEpUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHHsI 3HAHUM B COOTBETCTBUHU C BO3HUKAIOIIUMU KU3HEHHBIMU MOTPEOHOCTSIMY;

* BOCNHTaHHE OTHOIIECHHUS K XMMHH KaK K OTHOMY U3 (pyHIaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0IIeYeI0BEYECKON KYIbTYPHI;

* TMPUMEHEHHUE MOJNYYCHHBIX 3HAHMA M yMEHHUH [uig 0€30MacHOTr0 HCIOJb30BAHMS BEIIECTB M MAaTEpUATOB B OBITY, CEIbCKOM XO3SHCTBE M Ha
IMMPOU3BOACTBC, PCHICHUA MNPAKTHYCCKUX 3ada4d B HOBCCHHGBHOﬁ JKU3HU, MPCAYNPCIKIACHUA HBHCHHﬁ, HAaHOCAIIUX BpPCA 3HO0OPOBBIO UYCIIOBCKa H
OKpY>Karollen cpere.

3agaun:



1.ChopmupoBaTh 3HaHHE OCHOBHBIX TIOHATUN U 3aKOHOB XUMUMU;
2. BocnuteiBaTh 00111€4€T0BEUYECKYIO KYIBTYPY;
3. Yuutp HabM0AaTh, MPUMEHATH MOJTYYEeHHBIC 3HAHUS Ha TPAKTHKE.

JINYHOCTHBIMM pe3yIbTaTaMM H3yUYeHUS NpeameTa « XUuMus» B 8§ Kiacce SBISI0TCA CIEeIYIOIINEe YMEHHUS:

® 0OCO3HABaTh EIUHCTBO M IEJIOCTHOCTh OKPYKAIOIIEr0 MHpPa, BO3MOXKHOCTH €r0 MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHXKCHUU
HayKH;

® [IOCTENEHHO BBICTPAWBATh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM
YUCJIC U B paMKax CaMOCTOSITEIILHOU JACATCIIbHOCTH BHEC IIKOJIBI,

® OLICHMBATD KU3HEHHBIE CUTYAIlMU C TOUKH 3peHHsI Oe30macHoro o0pas3a >KM3HU U COXPaHEHHUsI 3710POBbS;

® OLIEHMBAThH HKOJIOTMYECKUN PUCK B3aUMOOTHOILIEHUH YeJoBeKa U MPUPOIbI.

¢ GOpMUPOBATH SKOJOTUYECKOE MBIIUICHHE: YMEHHE OLEHUBATh CBOIO JAEATENIbHOCTh U MOCTYIKU APYTUX JIIOJEH C TOUKHU 3pEHUs] COXPAaHEHUs
OKPY’KAIOIIIEH CPeIbl - TapaHTa KU3HH M OJIaronoyqus JIIoAeH Ha 3eMIie.

MeTtanpeAMeTHBIMH PE3yJIbTaTaMU U3yUCHHsSI Kypca «XUMUs» SBIsIeTCsl JOPMHUPOBAHUE YHUBEPCANbHBIX y4eOHbIX neiictuit (YVY ).

Peeynamusnvie YY1
® CaMOCTOSITEIILHO OOHAPYKUBATh U (POPMYITUPOBATH YIEOHYIO TPOOIEMY, ONIPEEIATh eTb YIeOHOH e TeIbHOCTH;
® BBIJIBUTaTh BEPCUH PEIICHUS TPOOIEMbI, OCO3HABATh KOHEUHBIN Pe3yNbTaT, BHIOMPATh U3 MPEATIOKEHHBIX U UCKAaTh CAMOCTOSITEIILHO CpPEICTBA
JOCTIDKEHUS 1IETIH;

® COCTABJISITh (MHAWBUIYAJTbLHO WIH B TPYIINE) TIJIaH PEIICHUS IPOOJIEMBI;
e paboTasi 1o IJIaHy, CBEPATH CBOU JACUCTBUS C LENBIO U, PH HEOOXOAUMOCTH, HCIIPABIISTH OMIMOKU CaMOCTOSITEITHHO;
® B TUAJIOI'C C YUUTCIICM COBCPUHICHCTBOBATHE CAMOCTOATCIBLHO BBIpa6OTaHHBIe KPUTCPUU OLICHKH.

llosnasamenvrvie YYII:

® AHAIM3UPOBATH, CPABHUBATH, KJIACCH(UIMPOBATH M 00001IaTh (haKThI U SBICHUS. BBIABIATE IPUUUHBI U CIIEICTBHUS NPOCTHIX SBICHHUMH.

® OCYIIECTBIISTH CPaBHEHHUE, KIACCH(PHUKALINIO, CAMOCTOSTEIIEHO BRIOMPAst OCHOBAHHS M KPUTEPHH IS YKa3aHHBIX JJOTMYECKUX OTIEPaLIHiA;

® CTPOMTB JIOTHYECKOE PAacCyXIeHHE, BKIIIOYAIONIEe YCTAHOBICHNE IPHYMHHO-CIICICTBEHHBIX CBA3EH.

® CO3/1aBaTh CXEMAaTHYECKHE MOJICIH C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTA.

® COCTaBIISITh TE3UCHI, PA3ITMYHBIC BUIBI IIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

e MpeoOPa3oBBIBATH MHPOPMALIMIO M3 OAHOTO BHJA B IPYToil (TabauIly B TEKCT H IIp.).

® YMETh OMNpPEENATh BO3MOXHBIE MCTOYHUKHM HEOOXOIMMBIX CBEJCHUH, MPOU3BOIUTH MOMCK MH(OPMAIUHU, aHAJIM3UPOBATh U OIICHUBAThH €&
JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:




CaMOCTOSITeTPHO OpPTaHW30BHIBATh Y4eOHOE B3aWMOJACHCTBHE B rpymme (OMpeaemnsTh OOINUe LN, PaclpeaesTh POJH, JOTOBApUBATHCS APYT C
JIPYTOM H T.1.).

IIpeaMeTHBIMU pe3yabTaTAMM H3YUYCHHUS IPEIMETA SIBJISIOTCS CIEAYIONINE YMEHUS:
® OCO3HAHME POJIU BEILECTB:
- OTIPE/ICTATH POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHSITH POJIb BEIIECTB B X KPYTOBOPOTE.
® PACCMOTPEHUE XUMHYECKUX MPOIECCOB:
- IPUBOAMTH PUMEPHI XUMUYECKHX TPOLIECCOB B IPUPOJIE;
- HaXOJHTh YEPThI, CBUACTEIBCTBYIONINE 00 OOIIMX MPU3HAKAX XHMHYECKHIX MPOIIECCOB U MX Pa3IIUUUsIX.
® UCMOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:
— 00BSCHATH 3HAYCHHE BEIIECTB B KU3HU M XO3SHCTBE YEIOBEKA.
OOBSACHATH MUP C TOUKU 3PEHUS] XUMUU:
— MEePEUYUCIISATh OTIIMYUTEIBHBIC CBOMCTBA XUMUYECKUX BEIICCTB;
— pa3iauyaTh OCHOBHBIC XUMHYECKHUE MPOLIECCHI;
- OTIPE/ICIISITh OCHOBHBIE KJIACCHI HEOPTaHMUYECKUX BEIIECTB;
- MIOHUMATh CMBICT XUMHUYECKUX TEPMUHOB.
® OBJIaJICHUE OCHOBAaMH METOIOB [TO3HAHUS, XapaKTEPHBIX /ISl €CTECTBEHHBIX HAYK:
- XapaKTeprU30BaTh METO/Ibl XUMUYECKOH HayKH (HaOJII0ICHNE, CPABHEHHUE, IKCIICPUMEHT, U3MEPEHHE) 1 UX POJIb B IO3HAHUU TIPUPOJIBI;
- IPOBOJIUTH XUMHUECKUE OTBITH 1 SKCIIEPUMEHTHI U OOBSCHITH UX PE3YIbTATHL
® yMEHHE OIICHUBATh MOBEJCHUE YEIOBEKa C TOUKU 3pPEHUSI XUMUYECKOM 0€30aCHOCTH MO OTHOIICHUIO K YEJIOBEKY U IMPUpPO/IE:
- UCTIOJIH30BATh 3HAHMSI XMMHUU TIPU COOJTIOJICHUN TIPABWIT UCTIOIB30BaHUS OBITOBBIX XUMHUECKUX TIPENapaToB;
— pa3nuuaTh omacHble U 0€30MacHbIC BEIIECTBA.

PaGouas mporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPHMYECKOTO MOJAXO0Ja. DTO JAOCTUIAETCS MyTEeM BBIUJICHEHUS NUIAKTUYECKOW EIUHUIIBI —
XMUMHAYECKOT0 3JIEMEHTA - U JaJbHEHIIIEM yCI0KHEHUN U PAaCIIMPEHUN €€: 3/1eCh TAKOBBIMHU BBICTYNAIOT (DOPMBI CYIIECTBOBAHUS (CBOOOIHBIE aTOMBI,
MIPOCTHIC W CJIOXKHBIE BEIIECTBa). B mporpamMmMe yduTHIBaeTCS pead3alius MEXKIPEIMETHBIX CBs3el ¢ KypcoM ¢usuku (7 kimacc) u ouomorun (6-7
KJIacChl), T/I€ AAeTCs 3HAKOMCTBO C CTPOCHUEM aTOMa, XUMUYECKOM opraHu3anueil KIeTKU U MpoleccaMi 0OMEHa BEIECTB.

OcHoBHO# (hopMOIl opranuzanuu y4eOHOro mporecca sBIsieTcs KJIacCHO-ypouHas cuctema. B kauecTBe JOMOMHUTEIBHBIX (OPM OpraHU3aIiU
00pa3oBaTEeNBHOrO IMpoIlecca HCIONb3YeTCsl CHCTEMa KOHCYJIbTALIMOHHOM TOANCPKKH, WHIMBHIYaJIbHBIX 3aHATUH, CaMOCTOATENbHas padoTta
yUaluXcsl ¢ UCIOJIB30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[IpeobGnanatomeld GopmMoil  KOHTPOJIS BBICTYHAIOT IHCbMEHHBIH  (CaMOCTOATENbHBIE M KOHTPOJBbHBIE PAa0OTBI) W YCTHBIM OIPOC
(cobecenoBanue).
HcxoaHbIMH JOKYMEHTAMH [IJIsl COCTABJIEHHUS IPUMepa padoyeil mporpaMMbl SBHJINCH!
1. TIlpuka3z MunoOpuayku ot 17.12.2010r. Ne 1897 «O6 yrBepxknenuu u BBeaeHuu B Aeiicteue ®I'OC OOO»



2. Tlpuxa3z Muno6pnayku ot 17.05.2012 Ne 413 «O06 yrBepxxkaennu 1 BBeneHuu B aericteue ®I'OC cpeanero( noyiHoro) oomero
00pa3zoBaHMs»

3. Tucemo MunuctepctBa obpazoBanus u Hayku P® ot 19 ampens 2011r. Ne03-255 «O BBeneHnu (heaepaibHBIX TOCY1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB OOIIETO 0OpPa30BAHMS

4. Tlpuxa3z Muno6puayku Poccun ot 7 utons 2012 r. Ne 24480 «O06 yrBepxxaeHuH (heaepalbHOro TOCYyJapCTBEHHOTO 00pa30BaTeIbHOTIO
CTaHAapTa CpeAHEro (MOJIHOTO) 00IIero 00pa3oBaHMUs»

5. denepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAApTa OCHOBHOTO 00ITIero oOpazoBanus (Mpruka3 MUHHUCTEPCTBAa 00pa30oBaHUs U

Hayku Poccuiickoit @enepannu ot 17 gexabpst 2010 r. Ne 1897)
6. IlpuMepHbIe MpOTrpamMMBbI IO YI€OHBIM MIpeaMeTaM (eaeparbHOro 0a3uCHOTo y4eOHOTO MIaHa.

3a ocHOBY paboueil mporpaMMsbl B3siTa porpamma Kypca xumun s 8-11 kiaccoB obmeo0pazoBaTenbHbiX yupexaenuit (aprop O.C. ['abpuensn),
pekoMeHioBaHHas JlemaprameHTOM 00pa3oBaTeNbHBIX TMPOrpaMM U CTaHAApTOB oOmero oOpa3oBaHuss MwuHHCTepcTBa o0Opa3oBaHus PO,
ornyOnMkoBaHHas u3natenscTBoM «Jpoda» B 2010 romy.
[Ipemyaraembie MaTepuaiabl pa3paboTaHbl Ha OCHOBE aBTOpCcKoi mporpammbl O.C.I'abpuensna, cooTBercTBytomeld deneparbHOMY KOMIOHEHTY
I'ocynapcTBeHHOro cTaHmapra ooOmero oOpa3oBaHUS U JOMyIIEHHOW MuHHCTEpCTBOM oOpa3zoBaHus M Hayku Poccuiickoit ®eneparuu
(O.C.I'abpuensu [Iporpamma kypca xumuu 11 8-11 kmaccoB o01eo0pa3oBaTeNbHBIX YUPESKICHUHN — 2-€ U3/IaHue, TepepadboTaHHOE U JOTIOTHEHHOE —
M.: JIpoda, 2010.).
ABTOpPCKO# ITporpaMMe COOTBETCTBYET YUCOHHK: «XUMUS § KIacc
B aBTOpCKYIO IpOrpaMMy BHECEHBI CIIEYIOIINE U3MEHEHUS:
1.¥YBean4eHo yuciao 4acoB HA U3YUYECHHUE TEM:
«BBenenne» 5 4acoB BMeCTO 4 4acoB 3a CUET BKIIFOUEHUS PaKTHIeCKUX padoT Nel u No2.
Tema 3 «CoennHEHHUs] XUMHUYECKHUX JIEMEHTOBY 110 15 9acoB BMecTO 12 4acoB 3a cueT BKIIOUCHHS TPaKTHIECKUX paboT Ne3 u Ne5.
Tema Ned «3MeHeHus, TPOUCXOASIINE C BemecTBaMu» 12 yacoB BMecTo 10 4acoB 3a cUeT BKIIOUSHUS MPAKTUYECKON paboThr Ned.
Tema Ne6 «PactBopenue. PactBopbl. CBOMCTBA pacCTBOPOB AJICKTPOIUTOBY» 22 yaca BMECTO 18 4acoB 3a cueT BKIIIOUCHHUS MPAKTUUECKUX padoT Ne§,
9. IlpakTuueckas padora Ne6,7 UCKITIOUYEHBI, T.K. OTBITHI U3 3TUX Pa0OT MOBTOPSIOTCS B MIpakTHYECKON paboTe Ne§.
Takum o0pa3zom, mpakTHuueckue paboThl, COCTABIAIOIINE TEMY 5 U TeMy 7, paclpeneseHbl Mo APYruM TeMaM Kypca B COOTBETCTBUU C M3y4aeMbIM
MaTepHuaioM (Hymeparus npaktiuueckux padot no yueOnuky O.C. I'abpuensna 2013r. uznanus)
2.YBeJIM4€eHO YUCIIO YacOB Ha M3y4YeHUe BBeneHust st u3ydeHus nHCTpykTaxa no Th mpaBwit moBeneHust 1 paboThl B KaAOMHETE XUMUH. Y MEHbIIIEHO
YHCIIO YacOB Ha M3y4YEHHE TeMBbI | «ATOMBI XMMHUYECKHUX 3JIeMEHTOB» ¢ 10 "acoB 10 7 4acoB, T.K. MOHATHE 00 M30TOMAX pacCMaTPHUBAETCS HA YPOKE
«OCHOBHBIE CBEJICHHS O CTPOCHHHM aTOMOBY». YBEJIHYEHO YMCIIO 4acoB Ha m3ydeHue Tembl Ne3«CoenMHEHUs XUMHYECKUX JJIEMEHTOB» B CBS3H C
TPYAHOCTSMU B PEIICHUM 3a/lad HAa HAXO0XKJIEHHE MAacCOBOW JIOIM BEUIECTBA. YBEJIHMYEHO YHUCIO 4acoB Ha u3yueHue Tembl Nod «lI3meHeHwus,
MPOUCXOJAIIME C BEIIECTBAMU», T.K. BKIIOYEHA TEMA O MOHITHUM CKOPOCTH XMMHYECKOM pEaKkIMH W BO3HUKAIOT 3aTPYAHEHUsS MPU pacyeTax Io
YPaBHEHMSIM XUMUYECKUX peakluii. YBeJIH4eHO Yucio 4acoB Ha u3zydyeHue teMel NeS« PactBopenue u pactsopsl. OBP», T. K.mpoBoauTCs romosas
K.p. 32 Kypc 8 KJlacca 1 BO3HUKAET HEOOXOIUMOCTh CHCTEMHOTO 0000IIIEHHS BCETO y4eOHOTO MaTepHraia U3y4eHHOTO 3a TOJI.



3.3 aBTOpCKOW HpOrpaMMbl MCKJIIOYEHA YacTh Y4e€OHOIro Marepuana, KOTOPbIM OTCYTCTBYET B 00S3aTEIbHOM MUHHMYME COJIEPXKaHHsS OCHOBHBIX
00pa30oBaTeNbHBIX MPOrPaMM JJIsi OCHOBHOM IIKOJBI, TaKK€ HCKIIIOUEHBI HEKOTOpPbIE JEMOHCTPAILMOHHBIE OIBITHI M J1JAOOpaTOpHBIE PabOThl M3-3a
HE/I0CTAaTKa BPEeMEHH Ha UX BBIIOJIHEHHE MIPU 2 Yacax B HEJIENI0, TaK Kak aBTOPCKas porpamma rpeycMaTpuBaeT 2/3 yaca B HEJIeIo.

KoHnkpeTrHble TpeOOBaHMsI K YPOBHIO IOATOTOBKHU BBIITYCKHUKOB OIPEEIIEHBI AJIs KQXKI0TO YPOKa U BKJIKOYEHBI B IOYPOYHOE IUIAHUPOBAHHUE.

B noypounom mutanupoBanuu B rpade «M3ygaemble BOIPOCH» KYPCHBOM BBIIETICH MaTepHall, KOTOPBIA MOJIEKHUT W3YUYECHHUIO, HO HE BKIIOYAETCS B
TpeboBaHus K YPOBHIO IOJATOTOBKH BBIITYCKHHUKOB.

Temamuueckoe naanuposanue no xumuu, 8 Knacc,
(2 uaca 6 neoeio, 6cezo 68 uacoe)
YMK O.C. I'abpuenana.

Ne | HammeHOoBaHMe TeMBbI Bcero N3 Hux
n/n 4acoB
IIpakTnyeckue padoThl KonTpoa YPOKH
bHbIE
padoThI
1. | Tema 1.BBenenue 6 Nel,Ne2. ITpuémbl obparienus ¢ 1a60paTopHbIM 000PYAOBAaHHEM U 4
HaOJIIOJICHUE 32 TOPSAIIEH CBEYOM.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XMMHUYECKUX 3JIEMEHTOB
3. | Tema 3. 5 5
IIpocTeie BemecTBa
4. | Tema 4. 16 | Ne3. Ouucrka 3arpsi3HeHHON TOBAPEHHOM COMHU K.p. No2 13
CoenvHeHnss XUMUYECKUX Ne4. [TpurotoBiieHue pacTBopa caxapa ¢ 3aJJlaHHOH MacCOBOM J0Jen
3JIEMEHTOB pacTBOPEHHOTO BEIIECTBA.
5. | Tema 5. 12 NoS5. Tlpr3Haku XUMHUYECKUX PEAKLIUM. K.p. Ne3 10
N3meneHns, IpouCcXoIsIue ¢
BEIIECTBAMH.




6. | Tema 6. 22 Ne6.CpoiicTBa KUCIIOT, OCHOBAaHHH, OKCHIOB M COJICH. Hroropas 19
PactBopenue. PacTtBopsl. Ne7. PemieHne dKkCiepuMEHTaIbHBIX 3a1a4. K.p. Ne4
CaoiicTBa pacTBOpOB
3JEKTPOJIUTOB.
Hroro: 68 6 4 58

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KVIACC

Tema 1. BBenenue B xuMuio (6 1)

XuMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHsATHE 0 XUMHUYECKOM IEMEHTE U (JOPMAX €ro CYLIECTBOBAHMS: CBOOOIHBIX aTOMax, MPOCTHIX U CIIOKHBIX BELECTBA

[IpeBpamenus BemiecTB. OTIMYHE XUMUUECKUX PEAKIIUKA OT GU3UUECKUX SIBJICHUH. PO XUMUU B )KU3HH YEJIOBEKA.

KpaTkue cBeneHus u3 UCTOpUM BO3HUKHOBEHUS M pa3BUTHA xumuu. Ilepuon anxumun. [lonarue o ¢punocopckom kamue. Xumus B XVI B.
Pazutue xumun Ha Pycu. Posib OTE€UeCTBEHHBIX YUYEHBIX B CTAHOBJIEHUM XMMHUYECKOH HaykH - pabotel M. B. Jlomonocosa, A. M. byrneposa, /1. U.
Meneneesa.

XUMHUECKasi CHUMBOJIMKA. 3HAKM XMMHUYECKHX OJIIEMEHTOB W MPOHCXOXJAECHHWE HUX Ha3BaHuH. Xumudeckue Qopmynsl. HHAEKCH U
KodppuuneHTsl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJISIpHasi Macchl. PacueT MaccoBOM JOIM XMMHUYECKOTO 3JIeMEHTa 10 (hOpMyJie BEIIECTBA.

[Mepuoandeckast cucreMa xumudeckux siaemeHToB [, V. MeHneneeBa, ee cTpyKTypa: Malibie M OONbBIINE MEPUObI, TPYIIBI U MOATPYIIIEI
(rnmaBHas u moboyHas). [leproanueckas cuctemMa Kak CipaBOYHOE TOCOOME JUISI TOTYUEHUS CBECHUI O XUMUYECKUX 3JIEMEHTAX.

PacuétHble 3agaun. 1. HaxoxaeHne OTHOCUTENLHON MOJICKYJISIPHOM MaccChl BEHIECTBa IO €ro XuMHuueckoil (opmyne. 2. Brruucinenue
MacCOBOM J0JIM XUMUYECKOTO 3JIEMEHTa B BEIIECTBE 10 ero (popmyie.

IIpakTnyeckas padora Ne 1
[TpaBuna TexHUKN 0€30MACHOCTH MpH padoTe B XUMHUUYECKOM kabuHeTe. JlabopaTopHoe o0opyaoBaHre U 0OpaIeHue C HUM.

IIpakTyeckas padora Ne 2



HaGmoienue 3a ropsimeii CBE4Oi.

IIpenmeTHLIE PE3VALTATHI 00YYeHHS

VYyanuiicst TOKEH ymems:

UCIOJIb30BATh MPU XAPAKTEPUCTHKE BEUIECTB TOHATHUS: «aTOM», «MOJIEKYJa», «XUMHUYECKUN DJIEMEHT», «XMMHUYECKHI 3HaK, WU CHUMBOI»,
«BELIECTBO», «IIPOCTOE BEILECTBO», «CJIOKHOE BEILIECTBO», «CBOWCTBA BEIIECTBY, «XUMUYECKHE SIBJICHUS», «(DU3HUYECKHE SIBICHUS,
«K03((DULIUEHTBI», «UHIEKChD», «\OTHOCHTEIIHHASI AaTOMHAsI MACCay, «OTHOCUTENbHASI MOJICKYJISIPHASI MAcCay, «MaccoBasi JIOJIs SJIEMEHTay;

3HATh: MPEIMEThI U3yUEHHS €CTECTBEHHOHAYYHBIX TUCIUIUINH, B TOM YHCIIE XUMUN; XUMHUUECKHE CUMBOJIbI, UX Ha3BaHUS U MPOU3HOILIEHUE;
KJIacCU(UIIUPOBAThH BEIIECTBA MO COCTaBY HA MPOCTHIE U CIIOKHBIE,

pa3nanyaTh: TENa U BEIIECTBA; XUMHUUECKH 3JIEMEHT U MPOCTOE BEIIECTBO;

OMHCHIBaTh: (POPMBI CYIIECTBOBAHUS XUMHUYECKHUX JJIEMEHTOB (CBOOOJHBIE aTOMBI, TIPOCTHIE BEIIECTBA, CIOXKHBIC BEIIECTBA); TAOIUUHYIO
dbopmy Ilepuoamueckoil CUCTEMBl XMMHYECKHX JJIEMEHTOB; MOJIOKeHHE dieMmeHta B tabnume J[. VM. MenpaeneeBa, MCHONIB3ys TOHSTHS
«IEPUOIY», «TPYIIay, «TJIaBHAs MOATPYIINay, «1000UYHAs MOATPYIIAY; CBOMCTBA BEIIECTB (TBEPABIX, )KUIKHUX, Fa3000pa3HbIX);

OOBSICHATh CYIIHOCTh XUMHUECKUX SIBICHHH (C TOYKM 3PEHUS AaTOMHO-MOJIEKYJSIPHOTO YYEHHUS) M WX NPUHIMIUAIBHOE OTIWYHE OT
(bU3NYECKUX SIBICHUI;

XapaKTepU30BaTh: OCHOBHBIE METOJIbI U3yYEHUS! €CTECTBEHHBIX AUCIHMIUIUH (HaOMI0IeHNe, SKCIEPUMEHT, MOJEIMPOBAHKE); BEIIECTBO MO €ro
XUMHUYECKON (QopMyJie COrjlacHO IUIaHY: KaueCTBEHHBIN COCTaB, TUI BellecTBa (IIPOCTOE WM CJIOXKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEIIbHASL MOJIEKYJISIpHAsl Macca, COOTHOLIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIE JIOJIM 3JIEMEHTOB B BEILECTBE (IJI CIOKHBIX
BELIECTB); POJIb XUMUH (TIOJIOKUTENBHYIO U OTPUIIATEIBHYIO) B KH3HU YEJIOBEKa, ApIryMEHTHUPOBATh CBOE OTHOLIEHHE K 3TO npolieme;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA M MACCOBYIO JOJIK0 XUMUYECKOT0 3JIEMEHTA B COEIUMHEHUSX;

MIPOBOJIUTH HAOJIOICHNSI CBOWCTB BEILIECTB U SIBJICHUMN, IPOUCXOIAIINX C BELIECTBAMH;

co0Jro1aTh MpaBuiIa TEXHUKHU O€30MaCHOCTH MPU IPOBEIEHUH HAOIIOCHUN U TaOOPaTOPHBIX OIBITOB.

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

VYyamuiicst JOJIKEH ymems:

OTIPEACIISATH IPOOJIEMBI, T. €. YCTAaHABIUBATH HECOOTBETCTBHE MEXK/IY JKETTAEMBIM U JICHCTBUTEIHHBIM;

COCTaBJISTh CIIOKHBIN IJIaH TEKCTa;

BJIa/IETh TAKUM BUJIOM H3JI0)KEHUS TEKCTa, KaK IOBECTBOBAHMUE;

M0J1 PYKOBO/ICTBOM YUYUTEJIS TPOBOJAUTH HETIOCPECTBEHHOE HAOIIOICHUE;

[0J1 PYKOBOJICTBOM yUuUTENS 0OPMIISTH OTUYET, BKIIFOUYAIOLIUI ONMCcaHUe HAOII0ACHUSI, €r0 Pe3yIbTaTOB, BEIBOIOB;

WCIIOJIB30BaTh TAaKOH BHJ MBICJICHHOTO (HMIICAIbHOTO) MOJACTHPOBAHUS, KaK 3HAKOBOE MOJICIMPOBaHUE (HAa TpUMEpe 3HAKOB XMMHUYECKHX
AJIEMEHTOB, XUMHYECKUX (popMyi);



® UCMOJB30BaTh TAKOM BUJ MaTepHAIbHOIO (IIPEIMETHOT0) MOACIUPOBAHMA, KaK (U3HUECKOEe MOACIHUPOBaHMUE (HA MPUMEPE MOJCTUPOBAHHUS
aTOMOB M MOJIEKYN);

MOJy4aTh XMMUYECKYI0 HH(POPMALIUIO U3 PA3TUYHBIX HCTOUHUKOB,

OTIpeNIeNIATh OOBEKT U acleKT aHaJh3a U CUHTE3a;

OIpeIeNIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C ACMIEKTOM aHAIM3a U CHHTE3a;

OCYIIECTBIISATh KAUECTBEHHOE U KOJINYECTBEHHOE OMMCAHNE KOMIIOHEHTOB OOBEKTa;

OIpEeIeNIATh OTHOICHUS 00BEKTA C IPYTUMHU O0BEKTAMU;

OIPEJIeNIATh CYIIECTBEHHBIC IPU3HAKU 00BEKTA.

Tema 2. ATOMBI XUMHYECKHX IJIEMEHTOB (7 1)

ATtombl Kak (opma CyIIEeCTBOBaHUS XUMHUYECKUX 3JeMEHTOB. OCHOBHBIC CBEJEHHUS O CTPOCHHH aToMOB. JloKa3aTenbCTBa CII0XKHOCTH
ctpoenust atroMoB. OnbiThl Pe3epdopaa. [lmanerapraast Mojens CTpOeHUS aToma.

CoctaB aTrOMHBIX sJep: HPOTOHBI M HEUTpoHbl. OTHOCUTENbHAs aTroMHas Macca. B3auMOCBS3b MOHATHH «IIPOTOH», «HEHUTPOH»,
«OTHOCHUTENbHASI aTOMHAsI Maccay.

N3menenue gncia mpoTOHOB B SAPE aTOMa - 00pa30BaHNe HOBBIX XUMUYECKUX IJIEMEHTOB.

M3MmeHeHne 4ncia HEUTPOHOB B sipe aroma - oOpa3oBaHHe H30TOMOB. COBpPEMEHHOE OMpeNeeHHE MOHSITHS «XUMHUYECKUN DIIEMEHT.
N3oTorbl Kak pa3HOBUAHOCTH ATOMOB OJTHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE JJIEKTPOHHBIX 000JIOYEK aTOMOB XMMHYECKHX 37eMeHTOB Nel-20 mepuommueckoir cuctembl J[. 1. Menneneesa.
[TonsiTHe 0 3aBEpUICHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (SHEPreTUYECKOM YPOBHE).

[Tepmonnueckas cuctema xumudeckux snemeHToB J[. M. MeHnmeneeBa m cTpoeHHE aTOMOB: (DU3WYECKUN CMBICT TOPSIKOBOIO HOMEpa
3JeMEeHTa, HOMEepa IpyIIibl, HOMepa NepHuoa.

M3MeHeHne yuclia 3J€KTPOHOB HAa BHEIIHEM DJJIEKTPOHHOM YpPOBHE aTOMa XHMMHYECKOrO 3JIeMEHTa - OO0pa30BaHME IMOJOXKHUTEIbHBIX U
OTpUIATENLHBIX HOHOB. MIOHBI, 00pa30BaHHbBIE ATOMAaMU METAIJIOB U HEMETAIUTOB. [I[pUYMHBI N3MEHEHHUST METATNYECKIX U HEMETAJIUTMYECKUX CBOWCTB
B [IEPUOJAX U TpyMIax.

O6pa3oBanue OuHapHBIX coenuHeHui. [lonaTre 06 noHHOM cBs3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3aumoneiicTBue aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETANIOB MEXay co00i - oO0pa3oBaHHE JBYXAaTOMHBIX MOJEKYN MPOCTHIX BEIIECTB.
KoBasieHTHast HENOJsIpHAs XUMUYECKas CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3anMopeiicTBHe aTOMOB XHUMHUYECKHX JJEMEHTOB-HEMETANIOB MEXKIy Co00i - oOpa3oBaHHe OWHApHBIX COCIMHEHHH HEMETAJUIOB.
DNEeKTpOOTpULIATENbHOCTh. [IOHSITHE O KOBaJIGHTHOM MOJIIPHOM CBSI3H.

B3anMozeiicTBie aTOMOB XHUMHYECKHX JJIEMEHTOB-META/UIOB MEXIy Cco00H - o0Opa3oBaHHE METAUTMYECKUX KpUCTALIOB. [loHsTHE O
METAJLUINYECKOMN CBSA3H.

JdemoncTpannu. Mojenn aTOMOB XMMUYECKHUX 3JIeMeHTOB. [lepuoanueckas cuctema xumudeckux siaeMenToB JI. V1. Menpaeneena.
IIpeaMeTHBIE Pe3YJbTATHI 00YUEHUS




VYyamuiicst JOJKEH ymems:

WCIIONBb30BaTh MPU XAPAKTEPUCTUKE ATOMOB MOHATHUSA: «IPOTOH», «HEHUTPOHY», (BJIEKTPOH», «XUMHUYECKHH 3JIEMEHT», «MacCOBOE YHCIIO»,
«HA30TOI», <AJIEKTPOHHBIM CIION», «IHEPreTUYECKUM YPOBEHBY», <(QIEMEHTBI-METAIIbD), <OJIEMEHTBI-HEMETAIUIBD); IPU XapaKTEPUCTHUKE
BEILIECTB MOHATHS «MOHHAS CBS3b), «MOHBI», «KOBAJEHTHAsI HETIOJISIPHAS CBS3bY, «KOBAJEHTHAS MOJISIPHAS CBS3bY, «AJIEKTPOOTPULIATEIIBHOCTDY,
«BAJICHTHOCTBY, «METAIINYECKAS CBSI3bY;

OMUCHIBaTh COCTAB U CTPOEHHE aTOMOB 3JIEMEHTOB C MOPSAKOBbIMU HoMepamu 1—20 B [leprnonnueckoid cucteMe XUMMUYECKUX 3JIEMEHTOB /I,
H. Menneneena;

COCTaBJISITh CXEMbI paclpe/IesIeHUs HIEKTPOHOB I10 3JIEKTPOHHBIM CJIO0SM B JIEKTPOHHOU 000JI0YKE aTOMOB; CXEMbI 00pa30BaHUs Pa3HbIX THIIOB
XUMHUYECKOH CBS3U (MOHHOM, KOBAJICHTHOM, METAJTTUYCCKOMN );

OOBSICHSITh 3aKOHOMEPHOCTH HW3MEHEHHsS CBOWCTB XWMHYECKHX OJJIEMEHTOB (3apsA0B sIep aTOMOB, 4YHCIa JJIEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIO€, YUCJIO 3aMOIHSAEMBIX 3JIEKTPOHHBIX CJIOEB, PaIlyC aTOMa, 3JIEKTPOOTPULIATENBHOCTh, METANINYECKHE U HEMETAINTNYECKUE
CBOICTBA) B mepuojax W rpynmnax (TjaBHbIX noarpymnmax) Ilepuogudyeckoi cucteMbl xuMmuueckux siaemeHToB J[. M. MenaeneeBa ¢ Touku
3pEHUsI TEOPUU CTPOCHUS aTOMa;

CPaBHUBATH CBOMCTBA aTOMOB XMMHMYECKHUX 3JIEMEHTOB, HAXOAIIUXCSA B OAHOM MEPUOAE WIM IaBHOM noarpymnme [lepuoandeckoil cuctemsl
xumuueckux saemMeHToB J{. . MenneneeBa (3aps10B siiep aTOMOB, YKCia JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIOE, YHCIIO 3aMOJIHSIEMbIX
3JIEKTPOHHBIX CJIOEB, PAJNYC aTOMa, 3JIEKTPOOTPULIATEIbHOCTh, METAINTIMYECKUE U HEMETAJUTMYECKUE CBOMCTBA);

JaBaTh XapaKTEPUCTUKY XMMHYECKUX JIEMEHTOB IO UX NOJIokeHHIo B [lepmoanueckoil cucreme xumuueckux snemeHToB . 1. Menneneesa
(XMMHYeCcKull 3HaK, MOPSAKOBBIA HOMED, MIEPUO/I, TPYIIIa, MOATPYIINa, OTHOCUTEIbHA aTOMHAsl Macca, CTPOeHHE aToMa — 3apsij siipa, YUCio
MIPOTOHOB U HEUTPOHOB B sApE, 00IIee YUCIIO IEKTPOHOB, PACIPEICTICHHE HIEKTPOHOB 10 JIEKTPOHHBIM CIIOSIM);

OTIpEeAEIATH TUI XUMHUYECKON CBS3H 10 (OpMYyJie BEIIECTBA;

MPUBOAUTH IPUMEPHI BEUIECTB C Pa3HBIMU TUIIAMU XUMUYECKOH CBSI3H;

XapaKTepu30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM CBsA3M (OOMEHHBIN), HIOHHOM CBSA3H, METAJUINYECKOHN CBSI3H;

YCTaHABIMBATh MPUYNHHO-CJICJICTBEHHbBIE CBA3U: COCTAB BEUIECTBA — TUIl XUMUYECKON CBS3U;

COCTaBJIATH GOPMYJIIbI OWHAPHBIX COSAMHEHUN TI0 BaJICHTHOCTH;

HaXOJUTh BAIGHTHOCTB AJIEMEHTOB 1O (hopMyJie OMHAPHOTO COSTUHEHUS.

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

VYyamuiicst JOJIKEH ymems:

(bOopMyIHpPOBaTh TUIIOTE3Y MO PEIICHUIO TPOOIIeM;

COCTaBJIATh IJIaH BBIMOJIHEHUs Y4eOHOM 3a/1auM, pelIeHus po0ieM TBOPUECKOTr0 U MOMCKOBOTO XapaKTepa, BBIMOIHEHHS POEKTa COBMECTHO C
YUUTETEM;

COCTAaBJISITh TE3UCHI TEKCTA;



® BIAJCTh TAKHM BHJIOM H3JI0OKCHHS TEKCTa, KaK OMICAHNCE;

® CIIOJIb30BAaTh TAaKOW BHUJ MBICICHHOTO (MIEalbHOT0) MOJENIMpPOBAHMS, KaK 3HAKOBOE MOJEIMpPOBaHUE (HAa MpPHUMEPE COCTABIECHUS CXEM
00pa3oBaHMs XUMHYECKOU CBSI3N);

® ICIIOJI30BATh TAaKOW BUJ MaTEPHATHLHOTO (IIPEIMETHOTO) MOICTUPOBAHNS, KaK aHAJOTOBOE MOJICIIMPOBAHIE;

® ICIIOJIB30BATh TAKOW BUJ MaTepUaIbHOTO (MPEAMETHOT0) MOJCTUPOBAHUS, KaK (PU3NIECKOe MOJCIUPOBAHKE (HA TIPUMEpPE MOJIEICH CTPOCHHUS
aTOMOB);

® OmNpenensTh 0ObEKTHl CPABHEHUS U aCIEeKT CPaBHEHUSI OOBEKTOB;

®  BBINOJIHATH HEMOJHOE OJIHOJIMHEHHOE CPaBHEHHUE;

®  BBINOJHATH HEMOJHOE KOMIUIEKCHOE CPAaBHEHUE;

®  BBINIOJIHATH TIOJHOE OJTHOJIMHEHHOE CPaBHEHHUE.

Tema 3. Ilpocthie BemecrBa (Su)

[TonoxxeHne MeETaIOB M HEMETA/VIOB B MNEPUOAMYECKOM cucteme xumudeckux snemeHtoB [I. M. MenneneeBa. BaxHeiimne mnpocTeie
BEIIECTBA - METAILIBL: KeJIe30, ATFOMUHUMA, KaabIMil, MAarHUHA, HATpuid, kKanuii. O0mmme Gu3nueckue CBOMCTBA METaJIIOB.

Baxwneilimue mnpocThle BellecTBa - HEMETalibl, oOpa3oBaHHBbIE aTOMaMHU KHCIOpOJa, BOAOpOJA, a3oTa, cepbl, Qocdopa, yriepona.
CrocoOHOCTh aTOMOB XHUMHYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJIBKHX MPOCTBIX BEIIECTB - AJIOTPONHS. AJUIOTPONHBIE MOAU(DHUKAIIH
Kkucinopona, pocdopa u onoBa. Meramuinyeckue 1 HEMETaUIMYECKHUE CBOMCTBA MPOCTHIX BemlecTB. OTHOCUTEIBHOCTD J€JIEHUSI TPOCTHIX BEIIECTB Ha
METaJUIbl U HEMETAIIBI.

[TocTostarast ABoranpo. KonudectBo BemectBa. Monb. MomsipHas macca. MosipHbIii 00beM Ta3000pa3HbIX BemiecTB. KpaTHble eTWHMIIBI
KOJIMYECTBA BEIIECTBA — MUJUITMMOJb M KUJIOMOJIb, MIJUTUMOJISIPHAS  KUJIOMOJISIPHAs. MAcChl BEIIECTBA, MUJUTUMOIISIPHBIA U KUJIIOMOJISIPHBIA 00bEMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ HCMIONB30BaHUEM MOHSITHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN 00bEM ra30B», «IIOCTOSTHHAS ABOTaIPO».

Pacyernble 3agaum. 1. Beryucienne MOJSIpHONW MacChl BEHIECTB MO XUMHYECKUM (opMynaMm. 2. PacueTsl ¢ HCMOIB30BaHUEM TMOHSATHI
«KOJTMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIA 00BEM Ta30BY, «IIOCTOSTHHAST ABOTaAPOY.

JemoncTpanun. Hekotopble MeTaibl U HEMETaTbl KOJMYECTBOM BellecTBa 1 Moib. Moienb MOJISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.
IIpeaMeTHBIE Pe3YJIbTATHI 00VUEHHS
VYyamuiicst JOJIKEH ymems:

® JCIOJIb30BaTh IMPH XapaKTEPUCTHKE BEIIECTB MOHITHUS: «METAJUIb», «IJIACTUYHOCTBY, «TEIUIONPOBOJHOCTEY, <BJIEKTPOMPOBOTHOCTHY,
«HEMETAJLTBI», «aJUIOTPOIUS», «aJUIOTPOITHBIC BUIOM3MEHEHUS, HITH MOTU(DUKALINNY,

® ONNCHIBATH IOJIO)KEHHE DJIEMEHTOB-METAUIOB M JJIEMEHTOB-HeMeTauioB B [lepmoanueckoil cucreme xumudeckux isyemeHto J[. W.
MeHnpeneena;

e iIaccu(UIUPOBATH MPOCTHIC BEIIECTBA HA METAJLIBI U HEMETAIUIBI, DJIEMEHTBI;

®  OMNpEAeNITh NPUHAATEKHOCTh HEOPIraHMUYECKUX BEIIECTB K OJTHOMY M3 M3yUEHHBIX KJIACCOB — METAJLJIbI U HEMETAJLIIBL;




® JI0Ka3bIBaTh OTHOCHTEIBHOCTD JIJICHHS IPOCTHIX BEIIECTB HA METAJUIBI U HEMETAJLIBL;

® XapakTepus3oBaTh o0IMEe GU3NIECKUE CBOMCTBA METAJLIOB;

YCTaHaBIMBATh NPUYUHHO-CIEICTBCHHBIE CBSI3U MEXJy CTPOEHHEM aToMa M XHMHYECKOM CBS3bI0 B NPOCTBHIX BEIIECTBAX — MeTallax U

HeMeTalax;

O0BSICHATH MHOT000Opa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIHS;

OIMCHIBATh CBOMCTBA BEUIECTB (HAa MpUMEpax MPOCTHIX BEHIIECTB — METAJJIOB U HEMETAIIJIOB);

co0JII0IaTh MpaBUiIa TEXHUKH O€30MTaCHOCTH MPU POBEIEHUH HAOMIOCHUI 1 Ta00paTOPHBIX OIBITOB;

UCIOJIb30BATh MPHU PEIICHUHM PACUYETHBIX 3a/1au MOHSATHS: «KOJMYECTBO BEIIECTBA», «MOJbY, «IIOCTOSHHAS ABOTagpo», «MOJSIpHAs Maccay,

«MOJISIPHBIN 00BEM ra30B», KHOPMAJIbHBIE YCIOBUAY;

® TIPOBOJIUTH PAacyeThl C UCIOJIb30BAHUEM IOHATUH: «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Maccay, «MOJISIPHBIM 00BEM ra3oB», «IOCTOSHHAs
ABoraapo».

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics OJKEH ymems:

COCTaBJISATh KOHCIIEKT TEKCTA;

CaMOCTOSITENIbHO UCIOJIb30BaTh HEMOCPEACTBEHHOE HAOIOICHHE;

CaMOCTOSITENILHO O(POPMIIATH OTUET, BKIIOYAIONIUI ONMCaHue HaOIIOJCHHS, €T0 PE3YIbTAaTOB, BEIBOJIOB;
BBITIOJIHATH MOJTHOE KOMIUIEKCHOE CPaBHEHUE;

BBINOJIHATh CPABHEHNUE 10 aHAJIOTHH

Tema 4. CoeauHeHUsI XHMHYECKHUX 3J1eMeHTOB (16 u)

Crenenb okucienus. OnpeneneHne CTENeHN OKUCISHUS DIEMEHTOB 10 XUMHUECKoi dopmyie coenunenus. CocraBienue GopMyl OMHAPHBIX
COCIMHEHMH, 00N crioco0 MX Ha3bIBaHWs. BUHApHBIE COEAMHEHUS: OKCUIBI, XJIOPHIbI, cynbhuasl U ap. CoctaBienue ux Gopmyi. [Ipencraburenu
OKCHJIOB: BOJa, YIJIEKUCIIBIN a3 U HeralieHast u3BecTb. [IpefcTaBuTenu IeTydnx BOJOPOIHBIX COSIMHEHHI: XJIOPOBOJOPO] U aMMHAK.

OcHoBaHMsI, MX COCTaB M Ha3BaHWs. PacTBOPUMOCTH OCHOBaHW B Boje. TaOiMia pacTBOPUMOCTH THAPOKCHIOB M COJIEH B BOJIE.
[IpencraBurenu uienouyei: THAPOKCUABI HATpUsl, Kanusd W Kaublusa. [loHATHE O KaduecTBEHHBIX peakuusx. Muaukatopsl. M3meHeHHE OKpacku
WHJIMKATOPOB B LIETOYHOU Cpelie.

Kucnotel, ux cocraB u HazBanus. Knaccudukanus kucior. [IpeacraBurenyt KHCIOT: CepHas, CONSIHAs W a30THas. V3MEHEHHE OKpacKH
WHIUKATOPOB B KUCIIOTHOM Cpejie.

Conu Kak Ipou3BOIHBIE KMCIOT U OCHOBaHMMU. VX cocTaB u Ha3BaHus. PacTBopuMocTh coseli B Boze. [IpencraBurenu comneil: XJaopua HaTpus,
kapOoHaT u ¢ocdaT KaabIus.

AMopbHBIE 1 KPUCTATUIMYECKHE BEIIECTRA.



MexxMoneKyspHble B3auMOAeHCTBUSL. THIIBI KPUCTANIMUECKUX PEIIETOK: HOHHAs, aTOMHAs1, MOJIEKYJIsIpHAas U MeTajinyeckasi. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAIUINYECKHUX PEIIETOK.

BemiectBa MONIEKYISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa JIJIsl BELIECTB MOJIEKYJISIPHOTO CTPOCHHUS.

YucTeie BemecTBa W cMecH. [IpuMepbl KUIKUX, TBEPABIX U Ta3000pa3HbIX cMmecedd. CBONCTBAa YHCTBHIX BEmIeCTB M cMmecel. Mx cocras.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa CMecHu. PacueTsl, CBS3aHHBIE C UCIIOJI30BAHUEM TTOHSITHSI TOJIS.

Pacuéruble 3amaun. 1. Pacyer MaccoBoil 1 0OBEMHON TOJIEH KOMIIOHEHTOB CMECH BeElIeCTB. 2. BBIUMCIEHHE MAacCOBOU TOIM BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA M MAacCE PacTBOPUTEINS. 3. BriuncieHne Macchl pacTBOPSIEMOTO BELIECTBA U PACTBOPUTEIS,
HEOOXOUMBIX JUIsl IPUTOTOBIICHUSI OTIPEACIICHHON MacChl pacTBOpa C M3BECTHOW MacCOBOM J0JIEH PACTBOPEHHOTO BEIIECTBRA.

JemoncTpanuu. OOpa3ubl OKCHIIOB, KUCIOT, OCHOBAaHHWHA M coseid. MoJenu KpUCTANIMYECKUX PELIETOK XJIOPUAA HAaTpHs, aliMasa, OKCHaa
yriepoaa (IV). CriocoOsl pazienenus cMeceid, TUCTUIUISINS BOIBI.

JlaGopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 00pa3IiamMy BEIIECTB pa3HBIX Ki1accoB. 2. Pa3aenenue cmeceit.

IIpakTyeckas padora Ne 3.04ncTKa 3arpsA3HEHHON IOBAPEHHOMN COJIN.
IIpakTnueckasi padora Ne 4.IIpurorosiieHre pacTBopa caxapa ¢ 3aJJaHHOW MacCOBOM JI0JIEl paCTBOPEHHOI'O BEIIECTBA.
IlpenmeTHble pe3yJIbTaThl 00YUeHHS

VYyammiics OJKEH ymems.:

® CIIOJIb30BAaTh NPU XapaKTEPUCTUKE BEIIECTB TMOHATUSA: «CTENEHb OKUCICHUS», «BAJIEHTHOCTB», «OKCHIbI», «OCHOBAHUS», «IIEIIOUN,
«KQUeCTBEHHAsl PEAKIIHS, «MHIUKATOPY», KKUCIOTHI», «KUCIOPOICOACPIKAIINE KUCTOThD, «OECKUCIOPOAHBIE KUCIOThI», «KKHCIOTHAS CPElay,
«UIENIOYHAS Cpefiay, «KHeUTpanbHas cpefay, «imkana pH», «comny, «amopdHbIe BEIIEeCTBa», «KPUCTALTHISCKUE BEIIECTBAY, «KPUCTATUTMYECKAs
pelieTka», «MOHHas KPHUCTAJUIMYECKas pEelIeTKay, «aTOMHas KPUCTAIMYECKas pEeLIeTKa», «MOJEKYyJsSpHas KpUCTAITMYecKas pelieTKay,
«METaJNINYeCcKasi KPUCTAJUTHUECKAS PEIIETKAY, «CMECH;

e iIaccu(UUIUPOBATH CIOXHBbIE HEOPTaHUYECKHE BEIIECTBA 110 COCTaBY Ha OKCHJIbI, OCHOBAHHUS, KUCIOTHI U COJH; OCHOBAHUS, KUCIOTHI U COJHU
[0 PACTBOPUMOCTHU B BOJIC; KMCIIOTHI IO OCHOBHOCTH U COJICPKAHUIO KHCIOPOa;

® ONpeneNsITh MPUHAUIEKHOCTh HEOPraHMYECKMX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIaccOB (OKCHIBI, JETy4YHe BOJOPOJHBIE COCTUHEHUS,
OCHOBaHMSI, KUCIIOTHI, COJIN) TI0 hopMmyIie;

® ONUCHIBATH CBOMCTBA OTACIBHBIX MPEICTABUTENICH OKCUAOB (Ha MpUMEpe BOIBI, YIJIEKUCIOTO Ta3a, HErameHOW W3BECTH), JIETY4HUX
BOJOPOJHBIX COCIMHEHUH (Ha MpuUMepe XJIOpPOBOJIOPOJAa M aMMHAaKa), OCHOBaHWH (Ha MpUMepe TUAPOKCUIOB HATPHUS, Kadus U KalbIus),
KHUCJIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U COJIeH (Ha MpuMepe XJIopua HaTpus, kapooHarta Kaibius, pocdara KambIus);

® ONpEIeNITh BAICHTHOCTh U CTETICHb OKUCIICHUS YJIEMEHTOB B BEIIECTBAX;

® COCTaBIATH (HOPMYIIBI OKCHJIOB, OCHOBAHHA, KHCIIOT U COJICH MO BaJICHTHOCTSM M CTEIMIEHSM OKHUCIICHHUS DJIEMEHTOB, a TaKXKe 3apsaaM HOHOB,
YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJICH;

® COCTaBIIATH Ha3BaHUS OKCHJIOB, OCHOBAaHUH, KUCJIOT U COJIEH; CPABHUBATh BAJICHTHOCTb U CTEIIEHb OKUCIICHUS; OKCHU/IbI, OCHOBAHHUS, KUCIIOTHI U
COJIU TI0 COCTaBY;

®  ICIIOJI30BATh TAOJHUILy PAaCTBOPUMOCTH JIsI OTIPECIICHUS] PACTBOPUMOCTH BEIIIECTB;



® YCTaHABIIMBAaTh I'€HETUYECKYIO CBS3b MEXKIY OKCHUIOM M TUAPO-KCHIOM M HA00OPOT; MPUUMHHO-CIICICTBEHHBIE CBSI3U MEXIY CTPOCHHEM
aToMa, XUMHYECKOH CBSA3bI0 M THIIOM KPHCTAJUINYECKON PEIIEeTKH XMMUYECKUX COCTUHEHUI;

XapaKTepu30BaTh aTOMHBIE, MOJICKYJIIPHBIC, HOHHbIE METAJUINYECKHE KPUCTANTMYECKUE PEIIETKH; CPEAy pacTBOpa ¢ MOMOIIBIO Kaibl pH;
MPUBOAUTH IPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAUTMYECKON PEIIETKH;

MIPOBOJIUTH HAOJIOICHNS 32 CBOMCTBAMHU BEIIECTB U SIBICHUSIMH, TIPOUCXO/SIIMME C BEIIECTBAMH;

co0Jr01aTh MpaBuiIa TEXHUKHU O€30MTaCHOCTH MPU MPOBEICHUH HAOIIOJCHUN U OIIBITOB;

HCCIIEIOBATh CPely PacTBOpa C MOMOIIBIO HHIAMKATOPOB; SKCIIEPUMEHTAIFHO PA3INYaTh KUCIOTHI U MIEJI0YH, OJIb3YICh HHANKATOPAMH;
MCIOJIb30BATh MIPU PEILICHUH PACUETHBIX 3a/1a4 MOHATHS «MaccoBast 10JIs SJIEMEHTA B BEILIECTBEY, «MACCOBasi JI0Jsl pACTBOPEHHOTO BEILECTBAY,
«o0BeMHas J10J11 Ta3000pa3HOTO BEIIECTBAY,

® TIPOBOJUTH PACUYEThl C HCIOJIH30BAHUEM MOHSATHI «MaccoBas JIOJi 3JIEMEHTa B BEILIECTBE», «MaccoBas JIOJIS PACTBOPEHHOTO BEILECTBAY,
«00BeMHas 1011 ra3000pa3HOTO BEIIECTBAY.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics OJKEH ymems:

COCTaBJISITh HA OCHOBE TEKCTa TaOJHUIIbI, B TOM YHucIe ¢ mpuMenennem cpeacts UKT;

MO/ PYKOBOJICTBOM YUYHUTENS TIPOBOJIUTH OTMIOCPEIOBAaHHOE HAOIIOICHHE

O] PYKOBOJACTBOM yUUTENS OPOPMIISTH OTUET, BKITFOYAIONTUH OMMCAaHUE IKCIIEPUMEHTA, €T0 PE3YJIbTaTOB, BHIBOJIOB;

OCYIIECTBJISAITh HWHIYKTUBHOE 00001IeHHE (OT E€AMHUYHOTO JIOCTOBEPHOTO K OOIIEMY BEPOATHOCTHOMY), T. €. ONpPEAeNsATb OOIue

CYIIIECTBEHHBIC MTPU3HAKHU JABYX U 00Jiee 00bEKTOB M (PUKCHPOBATH UX B (hOPME MOHSTHS WIIH CY>KICHHS;

® OCYUIECTBIATH JACTYKTUBHOE 00001IeHNe (TTOABEIEHUE STUHUYHOTO TOCTOBEPHOIO MO/ 00IIee TOCTOBEPHOE), T. €. aKTYaIH3UPOBATh MOHSATHE
WIH CYXJIEHUE, U OTOXKACCTBIIATH C HUIM COOTBETCTBYIOIIHE CYNIECTBEHHBIC TIPU3HAKU OJTHOTO WK 00Jiee 0OBEKTOB;

® ONpENeNITh aCMeKT KIAaCCU(PUKAIINU;

®  OCYIIECTBIATH KJIACCU(DUKAIIHIO;

® 3HATh U UCMOJBL30BATh PA3IMYHBIC (DOPMBI MIPEICTABICHUS KIACCH(PUKAIINH.

Tema 5. U3MeHeHus, npoucxoasiuue ¢ Bemecrsamu (12y)

[lonsTHE sABJIICHMM KaK W3MEHEHUH, MPOUCXOIAIIUX C BEIIECTBAMH. SIBIIEHUsA, CBA3aHHBIE C MU3MEHEHHEM KPHUCTANIMYECKOTO CTPOCHUS
BEIIIECTBA NPH MOCTOSIHHOM €ro cocTase, pusndeckue spieHus. OU3nuecKkue SBICHHUsS B XUMHUHU: TUCTUIUIALMS, KPUCTAUIU3ALMs, BbIIapUBAHUE U
BO3TOHKA BEILIECTB, IEHTPU(PYTHPOBAHUE.

SIBneHuMs1, CBSI3aHHBIE C N3MEHEHHEM COCTAaBa BEILECTBA, - XUMUYECKUE peakuyu. [Ipu3Haku U yClOBUS NMPOTEKAHUA XUMHUYECKUX PEaKLUi.
[Tonsatue 00 5K30- ¥ PHIOTEPMUUYECKHUX PEaKIMAX. Peakiuyu ropeHust Kak YaCTHBIA CIydail 95K30TepPMUYECKUX PEaKIHii, MPOTEKAIOIIUX C BhIICICHUEM
CBeETa.



3aKOH COXpaHEHHUsI MacChl BEIECTB. XMMHUYECKUE YpaBHEHUs. 3HAUCHHE UHAEKCOB U K03 puireHToB. CocTaBieHUe ypaBHEHUNH XUMUYECKUX
peaKkuuid.

PacueTnsl mo xuMudeckum YPaBHCHUAM. Pemtenue 3aJa4 Ha HaXO0XKACHHUEC KOJHUYCCTBaA BCIIICCTBA, MAaCChl HMJIN OG’bGMa MNpoaAyKTa pCakuuu I10
KOJMYECTBY BEILleCTBA, Macce WM 00bEMYy MCXOJIHOTO BellecTBa. PacyeTsl ¢ MCHOIb30BaHUEM MOHATHUS «I0JIS», KOTJa UCXOJHOE BEUIECTBO JaHO B
BHJIE PAaCTBOPA C 3a/IaHHOM MAacCOBOM J0JIel PACTBOPEHHOI'O BEILIECTBA UM COACPKUT ONPEEICHHYIO 00 TPUMECEH.

Peakuuu paznoxxenus. [loHsTue o CkopocTr XuMuueckux peakiuil. Karanuzaropel. DepMeHTHI.

Peakuuu coenunenus. Katanutuueckue u HeKaTaauTuyeckue peakuuu. O0paTumble 1 HEOOPAaTUMBIE PEAKIUH.

Peakuuu 3amemieHusi. DNEKTPOXUMUYECKUN pAJl HAOpPSDKEHUH METaIOB, €ro HMCIHOJb30BaHUE J/JIsi MPOTHO3MPOBAHMS BO3MOXKHOCTHU
IIPOTEKAHU PEaKLMii MEXKy METAJJIAaMU U PACTBOPAMHM KUCJIOT. Peakiuu BEITECHEHUS OJHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTHMMU METAJJIAMU.

Peakiiun oOmena. Peakiinu HeWiTpanu3anuu. Y CJI0BHUS TPOTEKaHUS Peakiiii o0OMeHa B pacTBOpax /10 KOHIIA.

Tumbl XUMHUYECKUX peakiuil (10 MPU3HAKY «YHMCIO W COCTaB MCXOJHBIX BEIIECTB M MPOJIYKTOB PEAKIIMM») HAa MPHUMEPE CBOMCTB BOJBI.
Peakuust pasnmokeHus - 3JEKTPOiM3 BoAbl. Peakiuu coeauHEeHHs - B3aUMOJAEWCTBHE BOABI C OKCHIAMU MeETAJIOB M HeMeTamwioB. [loHsTue
«CUAPOKCHUOBDY. PeaKI_II/II/I 3aMCIICHUA - B3aI/IMO,Z[eI‘/JICTBI/I€ BOAbI C IICJIOYHBIMU U HMICJIOYHO3CMCIIbHBIMU MCTaJIJIaMH. PeaKI_II/II/I O6M€Ha (Ha npuMepe
TUAPOIN3a CyIb(uaa aTFOMUHUS U KapOuIa KaabIus).

PacuéTrHbie 3aavuu. 1. Belunciienue o XUMHUYECKUM YpaBHCHHUAM MACChl UJIM KOJINYCCTBA BCUICCTBA I1O U3BECTHOM Macce WU KOJIMYCCTBY
BEIIECTBAa OJIHOTO M3 BCTYMAIOIIMX B PEAKIUIO BEIIECTB WM MPOAYKTOB peakiuu. 2. Berunciaenue maccsl (KOJMYECTBa BEIIECTBA, 00beMa) MPOIyKTa
peaKkiy, €CIM U3BECTHA MAcCa UCXOAHOTO BEUIECTBA, COACPIKAIIETO ONPECICHHYIO AOJI0 NpuMeceil. 3. Beuncnenrne Macchl (KOJIMYECTBA BEIIECTBA,
o0BbemMa) MpOoyKTa peakiluu, €clii U3BECTHA Macca pacTBOpa U MaccoBasi 10J1sl pACTBOPEHHOTO BEILIECTBA.

IIpeaMeTHBbIE Pe3YJIbTATHI 00YVUECHUS:

VYyamuiics NOJKEH ymems:
e iaccu(UUUPOBATh XMMHUYECKHE pPEAKIMH IO YUCIY U COCTaBy MCXOJHBIX BEIIECTB M MPOAYKTOB peakiuu; TerioBoMmy 3ddexty; Ha-
MIPABJICHUIO MPOTEKAHUSI PEAKIIMH; YYACTHIO KaTalu3aTopa;
® ICIIOJI30BATh TAOJIUIlY PACTBOPUMOCTH JJIs ONIPEICTICHISI BO3MOKHOCTH MPOTEKAHUS PEAKIIUi 0OMEHa; NIEKTPOXUMUIECCKUN P HAPSHKEHUI
(aKTUBHOCTH) METAJUIOB I OMPECIICHNS BOZMOXKHOCTH MPOTEKAHUs peaklUi MeX/1y METaJulaMU U BOJHBIMHU PaCTBOPAMU KUCJIOT U COJIEH;
e Ha0NIOMaTh W ONMUCHIBATh MPU3HAKU W YCIOBHUS TEYCHHUS XMMUYECKUX pPEaKIIMid, JeNaTh BBIBOABl Ha OCHOBAHWH aHANIM3a HAONIOJACHUN 3a
SKCIIEPUMEHTOM;
® [IPOBOJUTH PACUETHI IO XUMUYECKUM YPaBHEHUSAM Ha HaXOXKJEHHE KOJINYECTBA, MACChl WIIM 00beMa MPOJIyKTa PEaKIMK MO KOJUYECTBY, Macce
Wi 00bEMY HMCXOJIHOTO BEUIECTBA; C HCIOJBb30BAaHHWEM IOHSTHUS «JI0JI», KOIrJa MCXOJHOE BEIIECTBO JaHO B BUJE pacTBOpa C 3aJaHHOMN
MAaCCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA WIIM COJEPKUT OMPEACIEHHYIO IO IPUMECEH.
MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

VYyamuiicst JOJKEH ymems:
® COCTaBJIATh HA OCHOBE TEKCTA CXEMbI, B TOM 4yucie ¢ npuMenennem cpeacts UKT;
®  CaMOCTOSITENHHO OPOPMIIATH OTUET, BKIIOYAIOIINN OMIMCAHNUE YKCIIEPUMEHTA, €T0 PE3YJIbTaTOB, BHIBOJIOB;



® UCMOJb30BaTh TAKOW BUJ MBICICHHOTO (MI€IBHOT0) MOJCIMPOBAHM, KaK 3HAKOBOE MOJECIMPOBaHUE (HA MpUMEpe YPaBHEHUNH XMMUYECKUX
peakmuii);

® pa3nu4ath 00BEM U CO/Ep)KaHHUE MMOHATUH;

® pPa3IMYaTh POJOBOE M BUIOBOE IMOHATHS,

® OCYUIECTBJIATH POJJOBUAOBOE OIIPEIEICHUE TOHATHI.

JdemoncTpanuu. ITpumepsl Qusnueckux siBICHUH; a) IUIaBleHHe napaduHa; 0) mudQy3us DYMIMCTHIX BEIIECTB C TOPALICH JIaMIIOUKU
HakanuBaHus. [IpuMepbl XUMHUYECKUX SIBJICHUN: a) TOpEHUE MarHus; 0) B3aUMOJCICTBUE CONSIHON KUCIOTHI ¢ MPaMOPOM WJIM MEJIOM; B) IOJy4yeHUE
ruapokcuaa meau (II); r) pacTBopeHue MOIy4YEHHOro THAPOKCHAA B KUCIOTax; 1) B3auMmopeiictBue okcuna menu (II) ¢ cepHoil kucimoToit mpu
HarpeBaHuu; €) pa3jaoKeHUe MepMaHTraHaTa Kajius; 5K) B3auMOIeiCTBHE Pa30aBIEHHBIX KUCIOT C METaJUIaMHU.

JladopaTopublie onbIThl. 3. CpaBHEHHE CKOPOCTH HUCIIAPEHUS BOJBI M CIIHPTA MO0 MCYE3HOBEHMIO MX Karelb Ha QPuiIbTpoBaibHOM Oymare. 4.
Oxucnenue MCIU B IUIAaMCHU CHHUPTOBKU HWJIA TOPCIIKH. 5. HOMYTHGHI/IG HU3BECTKOBOU BOABI OT BBIABIXACMOI'0 YIJICKHCJIOTO Trasa. 6. HonyquHe
YTJIEKUCIIOTO Ta3a B3auMOJICHCTBUEM CObI M KMCJIOTHI. 7. 3aMenienne Meau B pactBope xiopuaa meau (11) sxenezom.

IIpakTyeckas padora Ne S.IIpu3HaKu XMMHUECKUX PEAKIIUM.

IIpeaMeTHbIE PE3YILTATHI 00VUEHHSI:

VYyammiics OJKEH ymems.:
e oOpamarbcs ¢ 1a0opaTOpPHBIM 00OPYIOBAHUEM M HarpeBaTeIbHBIMU TPHOOPAMH B COOTBETCTBHH C TIPABMIIAMH TEXHUKH 0€30TIaCHOCTH,
®  BBIMNOJHATH MPOCTEHINIHE MPHUEMBI pabOTHI ¢ Ta00OpPaTOPHBIM 000PYIOBAaHUEM: JTAOOPATOPHBIM IITATUBOM; CTUPTOBKOM;

Ha0JI0/1aTh 32 CBOMCTBAMHU BEILLECTB U SIBICHUSMHU, TPOUCXOISIIMMU C BEIIECTBAMU;

OIMCHIBATh XUMUYECKUH SKCTIEPUMEHT C TOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POIHOTO) S3bIKA U S3bIKA XUMUH;

JieNaTh BBIBOJBI IO PE3YJIbTaTaM IPOBEACHHOTO SKCIIEPUMEHTA;

TOTOBUTH PACTBOPBI C ONPEIEICHHON MaCCOBOU J10JIEW paCTBOPEHHOI'O BELIECTBA;

MIPUTOTOBHUTH PACTBOP M PACCUUTATH MACCOBYIO JIOJIIO PACTBOPEHHOT'O B HEM BEILIECTBA.

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

VYyamuiicst JOJIKEH ymems:
CaMOCTOSITENILHO HCIIOIh30BATh OMOCPEIOBAHHOE HAOIIOICHHUE.

Tema 6. Teopus 3JIeKTPOJUTHUECKON TUCCONMALNM U CBOIICTBA KJIACCOB HEOPraHUYECKHUX coeJMHeHui (22 u)



[TonsiTHE 00 AIEKTPOIUTUYECKON AUCCOIHMAIMH. DJICKTPOIUTHI M HEIIEKTPOIUTHL. MEXaHU3M AMCCOIHAINH SJIEKTPOIUTOB C PA3TMYHBIM
THUIIOM XUMHUYECKOH CBsA3U. CTENEeHb dJEKTPOIUTHUSCKON auccorualui. CHIIbHBIE U CJIa0bIe 3JIEKTPOJIHTHI.

OcCHOBHBIE TOJOXKEHUSI TEOPUH AJIEKTPOIIUTUICCKON Auccoruaryi. VIoHHbIE YpaBHEHHS peakiuil. Y CIOBHS MPOTEKAHUS PEaKIMH OOMEHa
MEXKY JIEKTPOJIUTAMHM 10 KOHIIA B CBETE MOHHBIX MPEACTaBICHUI.

Krnaccudukanmst HOHOB U UX CBOHCTBA.

Kucnotel, ux knaccudukanus. ucconumanus KUCIOT U UX CBOMCTBA B CBETE TCOPUHU AJICKTPOJUTHUYCCKON AMCconMani. MoJeKysipHbIe U
VMOHHBIE YPAaBHEHHUs PEaKIUil KUCIO0T. B3anuMopelicTBUe KUCIOT ¢ MeTaulaMU. DJIEKTPOXUMUYECKUH psijl HAIpsDKEHUM MeTauioB. B3aumoneicTBue
KUCJIOT C OKCHJAMH METauioB. B3amMojelcTBHE KHUCIOT C OCHOBAHUSAMM - peaklus HeUTpanau3aluu. B3auMoaeicTBHE KHCIOT C COJISMH.
Hcnonb30BaHue TabIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUYECKIX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaccudukanus. Jluccommanuss OCHOBaHMH M HMX CBOHCTBA B CBET€ TEOPUU DJICKTPOJIUTHYCCKON JHCCOIUAIINH.
B3aumopeiicTBue OCHOBaHMIA C KUCIOTaMH, KUCIOTHBIMH OKCHJIAMH M COJiiMU. Mcmonb3oBaHWE TaONHIBI PACTBOPUMOCTH JII XapaKTEPUCTHKHU
XUMHYECKUX CBOMCTB OCHOBAHHII. Paznoxenue HEPaCTBOPHUMBIX OCHOBaHHI1 npu HarpeBaHuH.
Comu, wx kimaccupUKanUs W JUCCOIMAIUS PA3IMYHBIX TUNOB cojeil. CBOWCTBa cojleil B CBETE TEOPHH JIEKTPOTUTHYECKOW TUCCOIUAIUH.
B3anmopeiicTBue coseid ¢ MeTalylaMH, YCJIOBUS MPOTEKaHUA ATUX peakuuil. BzamMopelcTBue cojieid ¢ KUCIOTaMH, OCHOBAaHUSIMH U COJISIMHU.
Hcnonb3oBaHue TabIUIBI PACTBOPUMOCTH JIJISl XaPaKTEPUCTUKH XUMUIECKIX CBOMCTB COJICH.

O06o00menre cBeieHni 00 OKCHAaX, X KJIacCU(UKAIIUN U XUMHUYECKUX CBOMCTBAX.

['eneTnyeckue psabl METAJUIOB U HEMETAILIOB. [ eHeTHYeCKast CBsI3b MEXK/y KJacCaMU HEOPTaHUYECKHUX BEIECTB

OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE peakinK. OKUCIUTENh M BOCCTAHOBUTENb, OKHCICHUE U BOCCTAHOBJICHHUE.

Peaknyi MOHHOTO OOMEHAa M OKHCIHMTEIHLHO-BOCCTAHOBUTENBbHBIE peakiuu. COCTaBICHHE YpPaBHEHUI OKHCIMTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOIOM JIEKTPOHHOTO OayiaHca.

CpoiicTBa MPOCTHIX BEIIECTB - METAJIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPEICTABICHUI 00 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.
IIpenMeTHBIE PE3YJIbTATHI 00YVUEHHUA:

VYyamuiicst JOJIKEH ymems:

® UCIIOJb30BaTh NPHU XapaKTEPUCTUKE NPEBPALUICHUIN BELIECTB IOHATHUSA: «PACTBOPY», «AJEKTPOJIUTHYECKAS NUCCOLMALHMS, <«AJIEKTPOJUTHDY,
«HEIEKTPOJIUTEIY), «CTEIEHb JUCCOIHMAIMNY, «CUIBHBIC OSJCKTPOIHTH), «CIIa0ble SICKTPOIUTH», «KATUOHBI», «AHUOHBI», «KHUCIOTHIY,
«OCHOBAHHUSI», «COJIN», KMOHHBIE PEAKIMN», «HECOIC00pa3yIoNe OKCUIBD, «COJIC00PA3YIOIIINE OKCHIB», KOCHOBHBIE OKCHIBI», «KUCIOTHBIC
OKCHJIBD», «CPEIHHE COJIN», «KHUCIBIE COJIN», «OCHOBHBIE COJIN», «TE€HETHYECKUU pPAI», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUN,
«OKHUCIIMTEIIbY, K<BOCCTAaHOBUTEIEY, «OKHCIICHHUEY, «BOCCTAHOBIICHHEC;

® ONUCHIBATh PACTBOPECHHE KaK (PU3UKO-XUMHUUYECKUHN TPOIIECC;

® WJUIIOCTPUPOBATH TNPUMEPAMH OCHOBHBIE TOJOKEHUS TEOPUU DICKTPOJUTHYECKOM JTUCCOUMAIMU; TEHETHYECKYI0 B3aUMOCBS3b MEXKIY
BEIIECTBaMH (ITPOCTOE BEIIECTBO — OKCHJI — THIAPOKCHI — COJIb);

® XapaKTepu30BaTh OOIIME XUMHUYECKHE CBONCTBA KHCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHHMHA W COJEH C TMO3UIUNA TEOPUH
3JIEKTPOJIUTAYECKON AUCCONMALINU; CYIIHOCTh JIEKTPOJIUTUYECKON TUCCOLMALMUA BELIECTB C KOBAJECHTHOW IMOJSPHON U MOHHOW XUMHYECKOU
CBSI3b10; CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIL;



MPUBOAUTH MPUMEPHI PEAKIUH, MOATBEPKAAIOIMINX XUMUYECKUE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAHUM U COJICH;
CYLIECTBOBAHHME B3aMMOCBSI3U MEXy OCHOBHBIMH KJIaCCAMH HEOPTaHMYECKUX BEIIECTB;

KJ1acCU(UIIUPOBATh XMMUYECKHE PEAKIIUHU 110 «M3MEHEHHIO CTENICHEeH OKHUCIICHUS JIEMEHTOB, 00pa3yIoLINX Pearupykoiie BEIIeCTBaY;
COCTaBJIATh YPABHEHMSI AJIEKTPOJIMTUYECKON JUCCOLMALMM KHCIOT, OCHOBAaHUI U COJIEH; MOJIEKYJISIPHBIE, [TOJIHBIE U COKPAILCHHBIE HOHHBIE
YPaBHEHHMsI PEAKLUI C y4aCTHEM AJIEKTPOJIUTOB; YPAaBHEHHS! OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUi, MCIONb3Yysd METOJ 3JEKTPOHHOIO
OanaHca; ypaBHEHUS! PEaKIIMii, COOTBETCTBYIOIIMX MOCIEAOBATEIBHOCTH («IIEMOYKE») MpEBpallleHUii HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB;

OTIpEeEISATH OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX;

YCTaHABIIMBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U: KJIACC BEILECTBA — XUMHUYECKUE CBOWCTBA BEUIECTBA;

Ha0JII0/1aTh ¥ OMHUCHIBATH PEAKIIUU MEXKY IEKTPOIUTAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 MIIM POJIHOTO) S3bIKA U S3bIKAa XUMHH;
MIPOBOAUTDH OMBITHI, MOATBEPKIAIOLINE XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEIIECTB.

MeTanpeaMeTHble pe3yJabTAThI 00yUeHUs

VYyamuiicst JOJKEH ymems:

JieJIaTh [IOMETKH, BBIIUCKU, IUTUPOBAHUE TEKCTA;

COCTABJIATH JOKJIAL;

COCTaBIISITh HA OCHOBE TeKCTa rpaduku, B TOM uucie ¢ npuMmeHennem cpeacts UKT;

BJIAJICTh TAKUM BUJOM H3JI0KEHUS TEKCTA, KaK PaCCyKIECHUE;

UCTOJb30BAaTh TAKOH BHJ MBICJICHHOTO (HMI€aJIbHOTO) MOJEIMPOBAHHUS, KaK 3HAKOBOE MOJEIMpPOBaHHE (Ha MpUMeEpEe YpaBHEHHM peakuuit
JUCCOLMAIMHI, HIOHHBIX YPaBHEHUM peaklui, MOIypeaK Uil OKMCIEHUA-BOCCTAHOBIICHNU );

pa3nuyaTh KOMIIOHEHTHI JOKa3aTeabCTBA (T€3HC, apIyMEHThI U (OpMY J0KA3aTeNIbCTBA);

OCYLIECTBJIATH MIPAMOE UHAYKTUBHOE 10KA3aTEIbCTBO.

JeMoncTpanum. VcnpiTaHne BEIIECTB U UX PACTBOPOB Ha AJIEKTPOMPOBOIHOCTh. 3aBUCUMOCTH 3JIEKTPONPOBOJIHOCTH YKCYCHOM KHCIOTHI OT

KOHLIEHTpaluu. B3anMopelicTBre HUHKa ¢ Cepoid, CONAHOM KucioToi, XaopuaoM meau (I11). 'openue marnus.

JlabopaTropHblie onbIThl. 8. Peakiinu, xapakTepHbIe sl paCTBOPOB KHUCIIOT (COJISTHON MM CepHOM). 9. Peakiium, xapakTepHbIe 11 PAaCTBOPOB

menoven (rugpokcuioB Hatpust win kanus). 10. [loaydeHue u cBoiicTBa HEpaCTBOPUMOTO OCHOBaHUsI, HanpuMmep ruapokcuaa meau (I11). 11. Peakuuwy,
XapakTepHBIC U1 paCTBOPOB coJiel (Hampumep, 1yt xiopuaa meau (I1)). 12. Peaknuu, xapakTepHbie 11 OCHOBHBIX OKCHIIOB (HampuMep, JJI OKCHIa
kanpius). 13. Peakuuuy, XxapakTepHble 1711 KUCIOTHBIX OKCHIOB (HalpuMep, AJIs YIJIEKUCIIOTo rasa).

IIpakTnyeckas padora Ne 6. CBoiicTBa KUCJIOT, OCHOBaHU, OKCUIOB U COJICH.
IIpakTnyeckas padora Ne 7. Pemenue skciepuMeHTaIbHbIX 3a/1a4.



IIpenmeTHble pe3yJbTaThl 00y4eHHs

VYyammiics 1OJKEH ymems.:
e oOpamarbcs ¢ 1a0opaTOPHBIM 000OPYIOBAHUEM M HarpeBaTeIbHBIMU TPHOOPAMH B COOTBETCTBHH C MIPABMIIAMH TEXHUKH 0€30TaCHOCTH,
BBINOJIHATH MPOCTEHINNE PUEMbI 0OpalleHus ¢ 1adopaTopHbIM 000pYIOBaHUEM: TAOOPATOPHBIM ILITATUBOM, CTUPTOBKON;
HaOII0AaTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUSAMH, IIPOUCXOISIINUMHU C BEIIECTBAMU;
OIMCHIBATh XUMHUYECKUH IKCTIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POIAHOTO) S3bIKA U S3bIKA XUMUH;
JieNIaTh BBIBOJIBI TIO PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHble pe3yJabTAThI 00yUeHUs

VYyamuiicst JOJIKEH ymems:
® ONpEeNeNsTh, UCXO U3 y4eOHOH 3a1auu, HEOOXOAUMOCTh HETIOCPEICTBEHHOTO UITH OMTOCPEIOBAHHOTO HAOIIOICHIS;
®  CaMOCTOSITENHHO (POPMUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHMUSA K YPOBHIO ITOAI'OTOBKH BbIITY CKHUKOB.

BbINYCKHUK HAYVUHMTCSH:

* OMHCHIBATH CBOMCTBA TBEPBIX, KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIICISS UX CYIIECTBEHHBIC TPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHUI0O W CBOMCTBAM, YCTAHABIMBATH IMPHUYUHHO-CICICTBEHHBIC CBA3U MEXKIYy JaHHBIMHU
XapaKTEePUCTUKAMHU BEIIECTBA;

* PAaCKpBIBaTh CMBIC] OCHOBHBIX XHMHYECKHX IOHSITHUA «aTOM», «MOJEKYJIa», «XUMUYECKUU BJIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOKHOE
BEILIECTBOY, «BAJIEGHTHOCTBY, UCIIOJb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEUIUX BEIIECTB C MOMOIIBI0 XUMHUYECKHX (POPMYN M CYIIHOCTh XUMHUYECKHX PEAKIIMA C MOMOINBI0 XUMHUYECKUX
YPaBHEHUN;

* BEIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChbl BEIIECTB, a TAKKE MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA B COCAUHECHUSX
JUTSI OLIEHKHU UX MPAKTHYECKOM 3HAUYMMOCTH;

* CPaBHUBATH 10 COCTABY OKCHUJIbI, OCHOBaHUS, KUCIOTBI, COJIH;

* KJIacCU(UIUPOBATH OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI M COJIA TIO COCTAaBY;

* MI0JIL30BATHCS JTAOOPATOPHBIM O0OPYAOBAHMUEM U XUMHUYECKOM TOCYI0M;

* POBOJIUTh HECIIOKHBIE XMMUYECKUE OIBITHl U HAOIIOJEHUS 32 M3MEHEHHUSMHU CBOMCTB BEIIECTB B IMPOIECCEe UX MPEBpaIleHUi; coOI0aaTh
MpaBujia TEXHUKH O€30MaCHOCTH TPH MPOBEACHUN HAOIIOACHHUI U OIBITOB;




* pa3IUYaTh SKCHEPUMEHTAIBHO KHUCIOTHI U IIEIO0YH, TOIB3YSICh MHIUKATOPAMHU; OCO3HABATH HEOOXOAUMOCTh COONIOACHHS Mep 0€30MacHOCTH
MpH 0OpaIeHNH ¢ KUCIO0TaMU U IIEI0YaMH.

* pacKpbIBaTh CMbICH Nepuoauyeckoro 3akona J[. . Menpeneesa;

* ONUCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO (POpPMY MEPUOINUECKON CUCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTepr30BaTh COCTAB aTOMHBIX SIIEP M pacHpe/ie]ICHUE YnCia 3JEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
MIEPUOJIOB MTEPUOANYECKON CUCTEMBI, a TAKKE KaJlus U KaJIbLIMS;

* pa3JIMyaTh BUJbI XMMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSIPHYIO, KOBAJICHTHYIO HEMOJSPHYIO U METAININYECKYIO;

* U300pakaTh NIEKTPOHHO-UOHHBIE (DOPMYIIBI BElIECTB, 00pa30BaHHBIX XUMUYECKUMHU CBSI3IMU Pa3HOTO BHUJIA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BELIECTB OT CTPOEHUS UX KPUCTAUIMYECKHUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUTUYECKUX;

* XapaKTepu30BaTh XMMHUYECKUE DJIEMEHTHl U MX COCAMHEHHS] Ha OCHOBE TOJIOKEHUS 3JIEMEHTOB B MEPUOIAMYECKON cHCTeMe M O0COOeHHOCTen
CTPOEHHUSI UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE MEPHUOJUYECKOrO 3aKOHA M MEPUOAMYECKON CHCTEMbl XMMHUYECKHX 3JIEMEHTOB
1. . MenneneeBa; * 00bICHATH CyTh XUMHUYECKHIX MPOIECCOB U UX MPUHIUIHAIBEHOE OTJINYNE OT (PUINIESCKUX;

* Ha3bIBaTh [IPU3HAKYU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKLIUI;

* YCTaHABJIUBATH MPUHAAIC)KHOCTh XUMUYECKON peaklliu K ONPEIeIEHHOMY TUITY 110 OJHOMY U3 KJIaCCU(UKAIMOHHBIX TPU3HAKOB: 1) MO YHCITy U
COCTaBY UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIUH (pEeakLUy COSAUHEHUS, PA3IOKEeHHs], 3aMEIIEeHUs U 0OMeHa); 2) M0 BbIACICHUIO WK MOTJIOMICHUIO
TEIUIOTHl (peakuuu SK30TEPMHUYECKHE U JHAOTCPMUYECKHUE); 3) IO HM3MEHEHUIO CTeMEHEH OKWCICHHS XHUMUYECKUX DJJIEMEHTOB (peakiuu
OKHCITUTETFHO-BOCCTAHOBUTEIBHEIE); 4) TI0O 00paTUMOCTH TIporiecca (peakiuy 00paTUMbIe U HEOOpaTUMBIC);

* COCTaBJISATh YPABHEHUS JJIEKTPOJUTHUYECKONW IUCCOUMALMUA KHUCIOT, LIEJIOYEH, COJICH; MOJIHbIE U COKPAIIEHHBIE MOHHBIE YPAaBHEHHUS PEAKLIMI
oOMeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOIYKTHl XUMHUYECKUX peakuuid Mo QGopmyaam/Ha3BaHHUSIM HCXOJIHBIX BEIIECTB; OMPEICNSITh HMCXOJIHBIC BEIIECTBA IIO
(dhopmynamM/Ha3BaHUSIM TPOAYKTOB PEAKITUH;

* COCTaBJISATh YPAaBHEHUSI PEAKIMH, COOTBETCTBYIOUIUX IMOCIEI0BATEILHOCTH («IIETOYKE») MPEBpPALICHUN HEOPTraHMYECKUX BEILIECTB PA3IMUHBIX
KJIACCOB;

* BBISIBJISITH B MIPOLIECCE SKCIIEPUMEHTA IPU3HAKH, CBUIETEICTBYIOIINE O MPOTEKAHUU XUMHUECKOU peaKiniy;

* IPUTOTOBJISITH PACTBOPHI C ONPEIETEHHON MaCCOBOM J10JIE paCTBOPEHHOIO BEIIECTBA;

* OIPEACIIATh XapaKTep Cpeibl BOJAHBIX PACTBOPOB KUCIOT U IIEJI0UEH 10 M3MEHEHHUIO OKPACKU MHIUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKLINH, TOATBEPKIAIOIINE HAJTUYME B BOJHBIX PACTBOPAX BEIIECTB OTJEIbHBIX HOHOB

* OMPENIENSITh MPUHAJICKHOCTh HEOPTAaHMUECKUX BEIIECTB K OJJHOMY U3 M3YUCHHBIX KJIIACCOB/TPYIII: METAJUIBI U HEMETAILIBI, OKCHJIBI, OCHOBAHUS,
KHUCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYITBI BEIIECTB 11O MX HA3BAHHSIM;

* OIPEAEIIATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (POPMYITBI HEOPTAHHYECKUX COCTUHEHHH 10 BAJICHTHOCTSIM U CTEIICHSIM OKHCIICHUS JIEMEHTOB, a TAKXKE 3apsaM HOHOB, YKa3aHHBIM
B TaOJIMIIE paCTBOPUMOCTH KHUCIIOT, OCHOBAHUN U COJICH;



* OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (PU3NYECKUX M XUMHYECKHX CBOICTB MPOCTBHIX BEIIECTB (METAJUIOB W HEMETAIOB) U UX BBICIINX
OKCHJI0B, 00pPa30BaHHBIX IEMEHTAMHU BTOPOI'O U TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHBIE JJIS TPYII OKCUAOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XUMUYECKHE CBOMCTBA, XapaKTEpHBbIE IS KaXKJOr0 U3 KIaCCOB HEOPTaHNYECKUX BEILIECTB: KUCIOT, OCHOBAaHUM, COJIEH;

* [IPUBOJUTH IIPUMEPBI PEAKLINI, TOATBEPKAAIOIIMX XUMUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUH U COJIEH;

* OIIPEACIIATH BELIECTBO-OKUCIUTEID U BELECTBO-BOCCTAHOBUTEND B OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKLIMAX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENLHBIN OaaHC (U M3YYEHHBIX PEaKIIii) O MPeaIOKEHHBIM CXeMaM PeaKLnii;

* [IPOBOJIUTH J1JAOOPATOPHBIE OMBITHI, TOATBEPXKIAIOIINE XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIECTB;

BLINYCKHHK MOJYYUT BO3MOKHOCTh HAVUHTHCS:

* IPaMOTHO 00paIIaThCs C BEMIECTBAMU B TTOBCETHEBHOMN KHU3HU;

* 0CO3HABaTh HEOOXOAMMOCTH COOJIFOICHUS TTPABHIT SKOJIOTHYECKN OE€30ITaCHOTO IMOBEICHUS B OKPYKAOIICH TIPUPOJTHOM Ccpejie;

* IOHUMATh CMBICT U HEOOXOJUMOCTH COOJOJIEHUS] MPENNUCAHUM, TpEeAsiaraéMbIX B WHCTPYKIUSAX IO HCIIOIH30BAHHUIO JIEKAPCTB, CPEICTB
OBITOBOI XUMHH H JIP.;

* HCIIOJIB30BATh TPUOOPETEHHBIC KITFOUEBHIE KOMIIETEHTHOCTH MPH BHITIOJTHEHUH MCCIIE0OBATEIBCKUX MPOSKTOB M0 U3YYCHHUIO CBOMCTB, CIIOCOOOB
MOJIYYCHUS U PacIiO3HABAHUS BEIICCTB;

* pa3BHBATh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD, HCIIOJIB3Yys CPEICTBA YCTHOW U MUCHhbMEHHONW KOMMYHUKAIIMH MPU padoTe C TEKCTaMH Y4eOHUKA
1 JIOTIOJTHATEIbHOW JTUTEPATyPOH, CIPABOYHBIMH TAOJIMIIAMH, TTPOSIBIIATH TOTOBHOCTD K YBOKECHUIO HHON TOYKH 3PEHUS MPHU OOCYXKICHHH PE3yJIbTaTOB
BBITTOJIHEHHON pabOThI;

* OOBEKTHBHO OIICHWBAaTh MH(POPMAIMIO O BEIIECTBAX M XUMHUYCCKHUX MPOIECCaxX, KPUTUYCCKH OTHOCHUTHCS K IICEBOHAYYHOH HH(OpMAIIHH,
HEZ0OPOCOBECTHON peKiaMe, KacarolIecs UCIIOIb30BAHMSI PA3TIMYHbIX BEIIECTB.

* 0CO3HABATh 3HAYCHHUE TCOPETHYCCKHUX 3HAHUH JIJIS IPAKTHUCCKOH IeITEeIbHOCTH YeI0BEKa,;

* OMUCHIBATH M3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSIS IOTUKY CHCTEMHOTO aHalln3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX IEPUOJUYCCKON CHCTEMBbl XHMHYECKUX 3JIEMEHTOB JUIS OOBSCHCHHS W TPEIBUICHHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BHBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIIyOJICHHS 3HAHWH 00 UCTOPUM CTAHOBJICHUS XMMHYECKOH HAyKH, e€ OCHOBHBIX
MOHATHIA, IEPUOAMYECKOT0 3aKOHA KaK OJHOTO U3 BAKHEHUIIINX 3aKOHOB MPUPOJIBI, a TAKIKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKH U TEXHUKH.

* COCTABJIATh MOJICKYJISIPHBIC ¥ ITOJTHBIC HOHHBIC YPAaBHEHUS MO0 COKPAIIEHHBIM HOHHBIM YPAaBHECHUSM;

* IPUBOJIUTH MIPUMEPHI PEAKIUH, MTOATBEPIKAAOIINX CYIIIECTBOBAHNE B3aMMOCBS3H MEKy OCHOBHBIMH KJIACCAMU HEOPTAHUYECKUX BEIIECTB;

* MPOTHO3UPOBATH PE3YIbTATHl BO3JACHCTBHS Pa3IUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHYCCKOH PEaKIIvH,

* MPOTHO3UPOBATH PE3YIBTATH BO3JACHCTBHS PAa3TUYHBIX (DAKTOPOB HA CMEIICHNE XUMHUYECKOTO PABHOBECHSI.

* POTHO3UPOBATH XMMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHS,

* POTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTENBHBIE WJIH BOCCTAHOBHUTENBHBICE CBOWCTBA C YYETOM CTEMEHEH OKHCICHHUS
3JIEMEHTOB, BXO/IAIIUX B €TI0 COCTAB;

* BBISIBIISITH CYIIECTBOBAHHME TEHETHUECKON B3aMOCBSI3H MKy BEIIECTBAMU B PSIY: POCTOE BEIIECTBO — OKCHJI — THIPOKCHJ — COJIb;




¢ OpraHru30BbIBATh, MIPOBOANUTH YUCHUYCCKUC IIPOCKTHI IO UCCIICAOBAHUTIO CBOICTB BCIICCTB, MMCIOIIUX BAKHOC MPAKTUYCCKOC 3HAUYCHUC.

Iloypounoe naianuposanue no xumuu, 8 Kuacc,
(2uaca ¢ neoento, ececo 68 uacoe), YMK O. C. I'abpuenana

Ne Ne ConeprxkaHue nmporpaMMHOIO Ko | IloBTOpenue Jomaruee
ypoKa | ypoka | MaTepuana - 3ananust, popmupyromme Y'Y [ 3a/laHue
o o 4ec Hcnonb3oBa-
npea- | TeMe TBO peryiisi- | mo3HaBa- | KOMMYHH- | JJUYHOCT nue UKT
METyY Ja- TUBHBIE | TEJIbHbIE | KATUBHBIC | HbIE
COB
1 1 BBonHsblil nHCTpYKTaX 110 Th 1 @usnueckue | Gopmu- | Popmu- | Gopmu- ®opmu- §1, ynp. 4
pu paboTe B KaOMHETEe XUMHH. CBOMCTBA, pOBaHME | pOBaHUE | pOBAHHE poBaHUe
[Ipeamer xumuu. BemniecTsa. ¢dusznueckoe | MOHATHS | YMEHUS | YMCHHS HUHTEpeca
TEJIO o xumuu | HabOmonma | pabotath | K
2 2 [IpeBpawenus Beuiects. Poiib 1 dusnueckue | U ee Th, B Iapax, HOBOMY | BupryanbHas §2,3
XUMHH B J)KU3HU YeJIOBEKa. CBOICTBa poau B JeNaTh OTBEUYaTh | IpeaMe- | 1abopaTopust
3 3 IIpakTnyeckne padornr: Nel. 1 Atom KU3HU BBIBOJBI | HA Ty. [Ipesentanus | c.174
«Tpuémpl yeroBeKa | pu BOIIPOCHI
oOpareHus ¢ 1abopaTOPHBIM MpoBeAe | yuuTens,
000pyI0BaHUEM) HUHU yMeHUe
4 4 [lepuonnueckas cucrema 1 ONBITOB, | UCIOJIB30- §4




XUMHUYECKUX AeMeHToB J[. 1. yMEHUs | BaTh
Menpeneesa. 3Haku paboTaTh | XMUMHUYECK
XUMHUYECKHX DIIEMEHTOB. C KHUIOHN | U S3BIK,
5 Xumuueckue GOpMyIbl. Haumensiiee uc yYMEHHE §5 ynp. 1,4
OtHOCHUTENBHAS aTOMHAS 1 oOmree nepuoan | paborath
MOJIEKYJISIpHAsI Macca. KpaTHoe, YEeCKOM c
aTowm, CHUCTe- XUMHYEC-
MOJIEKYJIa MOH. KOU
MOCY0M.
6 IIpakTnyeckne padornr: Ne2. C.180
«Habmonenue 3a ropsumieit
CBEUOIN»
7 OCHOBHBIE CBEJICHUS O AToM. ®opmu- | opmu- | Dopmu- ®opmu- | [Ipezenramua | §6,7
CTpoeHHH aToMOB. V30TOIbI CrtpoeHue pOBaHHE | pOBaHUE | POBAHHE poBaHme
spa aTomMa MOHATUH | YMEHHS | yMEHUS MHTEpeca
8 CTpoeHue AIIEKTPOHHBIX DJIeKTpOH o cTpoe- | paboraTh | ciymarb | K Ipesenramus | §8,9¢.52ynp.2
000JI0YEK aTOMOB. [Tepuon. HUHU C yYUTENs, | KOHKPET-
I'pynma aToma, KHUIOH, | BECTH HOMY
9 Hounrl. UoHHasg xuMuueckas XAMHYCC | YMCHMUS aualior ¢ XUMHUYEC §10 ymp. 5
CBSA3b. KO UHTETPU | YYUTEIEM | KOMY
10 KoBasnenTHasa cBA3b. CBA3M U | pOBATh U IpYTUMH | 3JIEMEH- | [Ipe3eHrarnus | ¢.62
11 Merannuueckass XuMHUecKas ee 3HAHUA yJyalmumu- | Ty, [IpesenTanus §11, ynp.2¢.66
CBSI3b. BUJIAX. u3 csl. TIOUCK
12 O06001IeHNEe U CHCTEMATU3ALIHS usuku AONOJHHU | TIpesentanus | §4-12 Ilosroputs
3HaHUH 10 TeMe: KATOMBI B TeIbHOM OCHOBHBIC
XUMHUYECKHUX DJIIEMEHTOBY XUMHUIO. uHpopma HOTTHA TEMET
13 KonTpoabHnas padora Nel no ouHu o
TeMe: «Amombl XUMUYLECKUX HEM.
I/IEMEHMOBY
14 [TpocTeie BelecTBa-METAILTH. Ousnyeckue | Dopmu- | YMeHue | YMeHue Omnanme- | IIpesenrtamus | §13
CBOICTBa poBaHme | paboTaTh | COTPYIHU | HUE
15 [TpocTeie BelecTBa-HEMETAILTEL. dusnyeckue | NOHATHA | C 4aTh ¢ HaBbIKa- §14, ymp.3
AnnoTrponusi. CBOICTBa 0 METaI- | y4eOHU- | yduTelneM | MU s
16 KomunuectBo Bemectsa. Moib. OtHocuTeNRH | JaX, KOM, B IIOMCKE | IPaKTH- §15, ynp.1-3
MonsipHas macca. as aTOMHas U | HEMETal | JONOIHU | U cOope YECKOM




MOJICKYJISIpHA | JIax, TENBHOM | MHGOpMAIl | AeATeNb-
ST MACCBI KOJIM4YeC | IUTepary | uu, HOCTH.
17 4 MossipHbIii 00BEM T'a30B. 1 KomnuectBo | TBe pOJi.TIepH | CITyIIaTh §16, ynp.1, 2
BeIIeCTBA BEIIECT- | OJu4ec- | ero.
18 5 Pemenue 3agau no remam: 1 KonnuectBo | Ba. KOM §15, 16 ynp. 4-
«Monspuviii 06vem 2azo8, BEILIECTBA, CHUCTE- 5,
KOJIUYeCma0 8eujecmea. MOJISIpHAs MOJA.
Mmacca,
MOJISIPHBIN
00BeM,
MOCTOSTHHAS
ABoraapo
19 1 CreneHb OKUCIIEHUS. 1 @opmup | YMmenue | YmeHue VYmenue | Ilpesenraumsa | §17, ynp.1,2
20 2 Baxneiimue kinaccel OnHapHbIx | 1 OBaHHE paborarh | paboTaTh | UCIIONb- §18, ynp.1 ,4
coequHeHni. OKCHIIBIL. MOHATHS | C B Mapax, B | 30BaTh
21 3 OcHoBaHus1. 1 0 y4eOHM- | Ipynmax, | 3HaHUS B §19, ynp.4-5
22 4 Kucnorsl 1 CTCIICHU | KOM, OTBCYaTh OBITY. §20, ynp.3,5
23 5 Comu 1 OKHCIIe- | yMCHHE | Ha §21
24 6 CocrasiieHue GopMyI1 Coieil. 1 Hus, COIOCTAaB | BOIPOCHI §21, ymp.2,3
25 7 O6o06mmeHue u cucreMatusanus | 1 KJIacCoB | JIATb, yauTeIA. HogTopuTs
3HaHUi 1o TeMe «Baxxueime coenuHe | paboTath OCHOBHBIC
KJIacChl OMHAPHBIX COCTUHEHUI HUH, ¢ HOTIHTHA TEMEL
26 8 AmopdHbIe ¥ KprcTauInIecKue | 1 AToM. 4UCTBIX | popmyra Ipesenramus | §22
BemecTBa. THUITBI Mounekyna BCIICCT- | MA.
KPUCTAUTHYECKHUX PEIIETOK dusnyeckoe | BaXH
Teno. CMECsIX.
Puznueckue
CBOICTBA
27 9 YucTele BEIECTBA U CMECH. 1 CwMmecHu. §23

Yucrrie




BEIECTBA

28

10

IIpakTnyeckas padora Ne3.
«O4ncTKa 3arpsi3HEHHON
IMOBAPEHHOM COJINY
Hucrpykrax Th

29

11

MaccoBas 10J191 KOMIIOHEHTOB B
CMECH.

Cwmecu.
Yucteie
BEIIECTBA

30,31

12,13

Pemrenue 3agaq Ha HaX0KICHUE
MAacCCOBOHU JIOJIM KOMIIOHCHTOB
CMECH.

32

14

IIpakTnueckas padora Ne4.
«IpuroroBieHue pacTeopa
caxapa C 3aJlaHHOW MacCOBOU
JI0JIE paCTBOPEHHOTO
sewectsay Mucrpykrax Th

33

15

O0001IeHrEe U CUCTEMAaTU3ALIHS
3HaHUH 110 TeMme: «CoequHEeHNs
XUMHUYECKUX DIIEMEHTOBY.

34

16

KonTtpoabsnas padora Ne 2 o
TeMe «CoeqUHEHN XUMUYECKUX
AJIEMEHTOBY

C.181824, ymp.
2,4,7

C. 185

§13-24
IToBTOpUTH
OCHOBHBIE
TTOHSATHS TEMBI

35

duznyeckue SIBJICHUSI B XUMHU.

Croco0sl
pasnencHus
cMecel

36

XUMHYECKUE SIBICHUS.
XUMHUYECKUE PEAKIIUH.

37

3aKOH COXpPaHEHUSI MACChI
BEIleCTBa. XUMHUYECKHE
YpaBHEHHS.

38,39,
40

4,5,6

PacuéTel M0 XUMHUYECKHUM
YpPaBHEHUSM.

KomnnuectBo

BELICCTBA.
MousipHas
Macca.

®opmu-
poBaHUE
MOHSATHH
0
XUMHUC-
CKHX
peakuu-
SIX, X
THIIaX;
YMEHHUS
Mn1caTh
peakuuu

Ymenue
paboTtath
C
y4eOHH-
KOM,
epHoOIu
YECKOM
CHUCTe-
MO,
aJIrOpUT
MOM
paccras-

Ymenue
BECTH
JIUAJIOT,
pabortatb
B Mapax,
pabortath
c
YUUTEJEM.

YMenue
HWHTETPH
poBaTh
MOJTy4eH
HBIC
3HAHHUA B
MIPaKTH-
JecKou
JKU3HH.

IIpe3senranus

§25, ymp. 3

§26

[IpezenTanus

§27, ynp. 2-3

§28, ymp. 2,3




MonsipHbIit u JICHUS
o0beM paccraB- | K03 du-
41,42 | 7,8 TuUnbl XUMUYECKUX PEAKIUN. JATh [IUEHTOB §29-30 ynp. 1-
ypaBHe- | B 2;
43 9 CKOpOCTh XMMHUYECKUX HHE B XAMHUYEC §31-32 ymp.
peakuuii. Katanuzaropsl. XUMHUYEC | KUX 2,6
44 8 IIpakTuyeckas padora Ne5. Kux YpaBHC- C.183
« IIpu3HaKu XUMHYECKUX pCaKnuu- | HUAX;
peakuuii» Macrpykrax Th AX. yMeHue
45 9 O00011IeHIE U CUCTEMATHU3ALIMS Peakmun HHTETPHU §25-32
3HaHUM 1Mo Teme «H3meHenus, pa3yIoKeHus, poBaTb [ToBTOpUTH
npoucxoosuue ¢ 8euecmeamin. COCTUHEHUS, SHaHUA OCHOBHBIE
oOMeHa, u3 MOHSITHS TEMBI
3aMEIICHUS ¢usnkn
46 10 KonTpoabHnas padora Ne3. o B
Teme «H3menenus, XUMHUIO.
npoUCXooauue ¢ 8euecmeamun).
47 1 PacTBOpeHue kak pu3nNKo — Honnas ®opmu- | Gopmup | Dopmupo | Gopmup | [Ipesentanms | §34
XUMHUYECKHN nporiecc. Tumsl CBS3b. poBaHUE | OBaHHUE BaHHE OBaHUE
pactBopoB. IIoBTOpHBIN KoBaneHTHast | mOHATUI | yMEHUS | yMEHUS YMEHHUS
UHCTpYyKTax 1o T.b. HETIOoJIsIpHAst | O paborath | paboTaTh | UHTETPH
U TIOJISIpHAst | pacTBO- | C WHJUBUJlY | pOBaTh
cBa3b. MoHbl | pax, y4eOHUK | QJIbHO U B | 3HAHUA O
48,49 |23 DNEeKTPOTUTHYCCKAS Kucnora JIEKTPO- | OM, napax, pacctBo- | Ilpesentanus | §35-36, ymp. 1, 4,
muccormarus (3/]) u treopust JUTUYEC | QITOPUT | COTPYIAHHU | pax, 5
e)i| KO MaMu 4arthb C KHUCJIIO-
50 4 HonHbIe ypaBHEHUS PEaKIIHA OcHoBaHue AUCCOLM | COCTABJIC | yYUTENEM, | TaX, Ilpezentammst | §37, ymp.2, 5




51

VYcnoBus npoTeKaHus
XUMHYECKUX PEAKIIUN MEKIY
pacTBOPAMHM JIEKTPOIUTOB 10
KOHIIa

52-53

Kucnotsr B cBeTe TO/]

54-55

OcHoBanus B cBete TOJ]

N |

56

Oxcuipl, uX K1accupuKamus u
CBOWCTBA.

57

Conu, ux cBOMCTBA.

58

['enernueckas cBsA3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COCTUHEHUM.

59

13

IIpakTnueckas padora Ne6.
«CBoiicTBa KMCJIOT, OCHOBAaHHH,
OKCHJIOB U COJIEI».
Hucrpykrax Th

60

14

O06o001IeH e U cucTeMaTU3alus
3HaHUi 1o Teme: «PacTBopenue
U pacTBOPBI».

61,62

15,16

OKHUCIIUTENBHO-
BOCCTAHOBUTEIIBLHBIE PEAKITUN
(OBP).

63

17

CBoiicTBa MPOCTHIX U CI0KHBIX
BemiecTB B cete TOJl u OBP

64

18

IIpakTnyeckas padora Ne7.
Pemenue skcriepuMeHTaNTbHBIX
3aaa4 o teme: «OBP»
Hucrpykrax Th

65

19

O0001IeHrEe U CHUCTEMAaTU3 AU
3HaHui o teme «PacTBopeHue.
PactBopnl. CBOMCTBA PaCTBOPOB

aluu,
HOHHBIX
ypaBHe-
HUSX,
KHCJIIO-
Tax,
OCHOBa-
HUM,
COJIfIX,
OKCHJIOB,
OKHCJIN-
TEIbHO-
BOCCTaHO
BUTEIb-
HBIX
peakuu-
SIX.

HUS
HOHHEIX
ypaBHEH
il 1
paccTaHo
BKH
kod(pdu-
IIMEHTOB
B
OKHCJIIH-
TEIbHO-
BOCCTaHO
BUTCIIb-
HBIX
peaKkuuu-
X,

yYMEHHUE
3a/1aBaTh
BOIIPOCHI.

OCHOBa-
HUSX,
COJISIX U
OKCHIaX
B
MOBCE/I-
HEBHYIO
JKU3Hb.

C.237

[IpezenTanus

§32,37

ITpesenTanus

§38, ynp. 3, 4
5

3
§39, ymp. 3,
§40 yrp. 3

§41 ymp. 2,5

[Ipesenranus

§42, ynop. 2-4

C.241

IToBTOpUTH
MTOHSATHE 00
HMOHHBIX
peaKIusx

§43 ymp. 1,7

IToBTOpPUTE
HOHSATHE 00
HOHHBIX
PEaKIHSIX

C.242

IToBTOpPUTH
OCHOBHBIE
HIOHSITHS TEMBI




3JIEKTPOJIUTOB, NOHHBIE
ypaBHeHust, OBP».

66 20 HUToroBasi KOHTPOJILHAA 1
padora Ne4 3a kypc xumunu 8
KJjlacca
67,68 | 21,22 | AHanu3 UTOrOBOM KOHTPOJIIBHOU | 2 C.244

pabortel. [lopTpeTHas ranepes
BCIIMKHUX XNMHUKOB.

Onucanue y4eOHO-MeTOAUYECKOI0, MATEPUAIBLHO-TEXHHYECKOT0 U MH(OPMAIMOHHOT0 00ecreyeHus1 00pa30BaTeJILHOIO0 Mpoiecca.
Harypaabnbie 00bekThl. HaTypanbHbie 00BEKTHI, HCIIONB3yeMbIe B O0YYECHUH XUMUU, BKIIOYAIOT B c€0sl KOJUIEKIIMA MUHEPAJIOB M TOPHBIX MOPO/I,
METAJIJIOB U CIUIABOB, MUHEPAIbHBIX yI0OPEHH, MIacTMacC, KaydyKOB, BOJIOKOH U T. 1. O3HaKOMJIEHHE yJalluxcsi ¢ 00pa3liaMy UCXOIHBIX BEILECTB,
MOJIYIIPOAYKTOB Y TOTOBBIX M3/ETHI TTO3BOJISET MOJYUYUTh HATNIATHOE TPEJCTaBlIeHne 00 3TUX MaTepuanax, UX BHEIIHEM BHJIE, & TAKKE O HEKOTOPBIX
¢bu3nyecKkux CBOWCTBax. 3HAUUTENbHbIE Y4eOHO-IIO3HABATEIbHbIE BO3MOXKHOCTH HMEIOT KOJUIEKIIMH, M3TOTOBJICHHBIE CaMUMHU OO0Yy4aroUIMMHUCS.
[TpeameTs! 11s TaKUX KOJUICKITUH COOMPAIOTCS BO BPEMs DKCKYPCHH U APYTHX BHEYPOUHBIX 3aHSATHH.

Komnneknuu HCMONB3YIOTCS TOJNBKO IS O3HAKOMIICHHUS YYAIIMXCS C BHEIIHHUM BUAOM U (DM3MYECKUMH CBOHCTBAMHU HM3y4aeMBIX BEUIECTB U
MaTepuainoB. JlJig mpoBeIeHUsI XUMUYECKUX OMBITOB KOJJIEKLIUU UCTIOIb30BaTh HEIb3sl.
XumMuyeckue peakTUBbI U MaTrepuajbl. OOpaiieHne co MHOTUMH BEIIECTBAMHU TPEOYET CTPOTOro COOIO/IEHUS MPaBUI TEXHUKH OE30MacHOCTH,
0COOEHHO MPH BBIIIOJIHEHUH OIMBITOB CAMUMHU ydaluMucs. Bce HeoOxoumMble Mephl MPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTaX U
WHCTPYKIHUAX, a TAK)KE B TOCOOMSIX JJIsI YUUTEICH XUMHUH.
Haubonee yacto ucnoipzyemblie peakTUBBI U MaTepUabl:

1) mpocTblie BeniecTBa - Me/ib, HATPUM, KAJIbLIUNA, aTIOMUHUM, MarHui, xeje30, HUHK, Cepa;

2) oxcunbl — meau (1), kanbius, xenesa (I11), maraus;

3) KHCIIOTHI - COJIsSIHAsA, CepHasi, a30THAs;

4) OCHOBaHUS - TUAPOKCHU HATPHS, THIAPOKCU KAJbIHSL, TUIPOKCH T 6apust, 25%-HbIil BOAHBIN pacTBOp aMMHAaKa;

5) comu - xnopuasl Hatpus, meau (1), sxkenmesza(Ill); auTparer kamus, Hatpus, cepedpa; cynbdarer meau(Il), xkenesa(ll), xeneza(lll), anromuuus,

aMMOHUS, Kanusi, OpOMUJ] HATPUS;

6) opraHuyeckue COeAMHEHHUs - KpaxmaJ, INIMIHUPUH, YKCYCHas KHCJI0Ta, METHIIOBBIM OpaHXKeBBbIi, (heHoNdTaaenH, JaKkmyc.
XuMuueckasi 1a00paTopHas mocyaa, annaparsl U NMpuOopbl. XUMUYecKas MOCyAa MOAPA3ACNsAeTCs Ha JBE TPYNIbI: JJisi BHIIOJHEHUS OIBITOB
YUaIUMHUCS U IEMOHCTPAIIMOHHBIX OIBITOB.
[Tpubopsl, anmapaTel U YCTAaHOBKH, UCTIOJIB3YEMbIe HAa YPOKaX XHMHH, IMOAPA3JCISIIOT HA OCHOBE MPOTEKAIINUX B HUX (DU3MUECKUX U XUMHUYECKUX
MIPOLIECCOB C YYAaCTUEM BEIIECTB, HAXOSAIINXCS B Pa3HBIX arperaTHbIX COCTOSHUSIX:

1) mpuGopsr 1ist pabOTHI € Ta3aMHu - IOTyYeHUE, COOMpPAHUE, OUUCTKA, CYIIIKA, TOTJIOICHUE Ta30B; PEAKIIMH MEX Iy TOTOKaMH T'a30B;




2) ammapaThl ¥ PUOOPHI IS ONBITOB C YKHUJIKHUMH M TBEPIBIMU BEIIECTBAMHU - MIEPETOHKA, (DUIBTPOBAHUE, KPUCTATUTM3AIINS; TIPOBEACHHUE PEaKIUit
MEX1Y TBEPJbIM BELIECTBOM U KHUAKOCTBHIO, KUAKOCTHIO U KUAKOCTHIO, TBEPIBIMU BEIIECTBAMHU.
Bre 3710i1 kiaccudukanyum HaxXoa9TCs B TPYIIbI Y4eOHO! anmaparypsl:
1). g u3yyeHus: TEOPETUUECKUX BOIIPOCOB XUMHUU - WILTIOCTPAIIHS 3aKOHA COXPAHEHMsI MacChl BEIIECTB, IEMOHCTPAIIHS JIEKTPOIPOBOIHOCTH
pacTBOpPOB, JAEMOHCTPALUS ABM)KCHUS HOHOB B JJICKTPUUYECKOM TIOJIE; HJIS M3YyYEHHUS CKOPOCTH XHMMHUYECKOW PEaKIUH W XUMHUYECKOTO
paBHOBECHS;
2). AJis WILTIOCTPAIIMHA XUMHUYECKIX OCHOB 3aBOJICKMX CIIOCOOOB MOTYYECHHSI HEKOTOPBIX BEIIECTB (CEPHON KUCIOTHI, aMMHUAKa U T. I1.).
BcenomoraTenbHyI0 posib UTPaloT U3MEPUTENbHBIEC U HarpeBaTeIbHbIe MPUOOPHI, pa3INdHble MPUCTIOCOOIEHUS ISl BBIMOJIHEHUS OIBITOB.
Moaenau. O0beKTaMu MOACITUPOBAHUS B XUMUU SBIISIOTCS aTOMBI, MOJIEKYJIBI, KPUCTAILIBI, 3aBOJICKHE allapaThl, a TAKXKe MPOUCXOISIINE TPOIECCHI.
B npenonaBaniy XMMHUM UCTIOJIB3YIOTCSI MOJICTTH KPUCTALTHISCKUX PEIIETOK alMasa, rpadura, cepsl, pocdopa, okcuaa yraepona(lV), nona, xenesa,
Mean, Maraus. Habopel Mozeneit aToMOB JIJIsl COCTaBJICHHUSI MIAPOCTEPIKHEBBIX MOJICTICH MOJIEKY MPU U3YYCHUU OPTaHUYECKON XUMUH.
YueOHble mMocoOus Ha Me4yaTHOH OCHOBe. B mporiecce 0Oy4eHHS XMMUU HCIONB3YIOTCS CIEAYIOIIME TAaOMHIIBl MOCTOSHHOTO SKCIIOHUPOBAHUS:
«Ilepuognyeckas cucrema xumuueckux siemeHToB J[. . MenaeneeBa», «Tabmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHHH M COJeH», «IIEKT-
POXMMHWYECKUH PsiJl HANIPSHKEHUH METAILIIOBY.
Jlis opraHuzaluyd CaMOCTOSATENbHOW paboThl 00yYaromMXcs Ha ypOKax HCIHOJB3YIOT pa3HOOOpa3Hble IUAAKTHYECKHE MaTepHallbl: TeTpaau Ha
MEYaTHON OCHOBE, KapTOUKH C 33JaHUSMU Pa3HOW CTEMEHW TPYAHOCTH I M3YyUEHHUs HOBOTO MaTepuaja, CaMONPOBEPKHM U KOHTPOIS 3HAHUU
yUaluXxcsl.
JKPaHHO-3BYKOBbIE€ CpPeACTBA 00y4YeHHsl. DKPAHHO-3BYKOBBIC MOCOOUS NEISATCS HA TPU OOJBINHE TPYIIbI: CTATUYHBIC, KBa3WJMHAMHYHBIC H
nuHamuuHble. CTaTUYHBIME SKPaHHO-3BYKOBBIMH CPEJICTBAMU OOYUYEHHUS SBISAIOTCS AUAPUIBMBI, AUATO3UTUBEI (CJIali/Ibl), €AMHUYHbIE TPAHCIIAPAHTHI
s rpadonpoekropa. Cepun TpaHCHIAPAHTOB MO3BOJSIOT UMUTHPOBATH JIBIKEHUE ITYTEM TOCIIEIOBATEIBHOIO HAIOKECHHS OJHOTO TPAaHCIIApaHTa Ha
npyroii. Takue ceprn OTHOCAT K KBa3UJUHAMHYHBIM SKPAaHHBIM [TOCOOUSIM.
JIMHAMUYHBIMH SKPAaHHO-3BYKOBBIMH TOCOOWSAMHU SIBIISIIOTCA MPOU3BENEHUs KHUHeMarorpada: IOKYMEHTAJbHOT0, XPOHUKAIbHOIO, MYJIbTHILIU-
kanuoHHOro. K 93TO# e Tpynme OTHOCSATCS SKPaHHO-3BYKOBBIE CpEACTBA OOydYeHUs, [UIS MpenbsSBICHUS HH(DOpPMAUU KOTOPBIX HEoOXoauma
KOMITbIOTEpHAs TEXHUKA.
TexHuyeckue cpeacTBa odydeHusi. [Ipy KOMIIEKCHOM HCTIOJIB30BAaHUU CPEACTB OOyueHUS HEM30EKEH BOMPOC O BO3MOXKHOCTU 3aMEHBI OJHOTO
MOoCcOOMsl APYruM, HANpUMEp JIEMOHCTPAIIMOHHOTO MWK JabOpaTOpPHOTO OIbITa €ro M300pakeHWeM Ha 3kpaHe. MHdopmanus, conepxamiascs B
9KpaHHOM TMOCOOWH, TMPEICTaBISIET COOOW IIWIIL OTPAKEHHE PEaThbHOIO0 MHpA, W MO3TOMY OHA JIOJDKHA HUMETh OMOPY B YYBCTBEHHOM OIIBITE
oOyvaroruxcsi. B mpotuBHOM citydae (GopMupyroTcsi HempaBwibHbIE W (opMmanbHbie 3HaHHUSI. OCOOCHHO OmMacHO (OpMUPOBAHWE HMCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPECTABICHUN, IIOCKOJIBKY YKPAaHHOE MPOCTPAHCTBO U BPEMsl 3HAYUTEIILHO OTJIMYAIOTCS OT PEAIbHOTO MPOCTPAHCTBA
U BpeMEeHH. DKpaHHOE TT0coOHe He MOKET 3aMEHUTh cO00H pearabHbIH 00BEKT B MPOLIECCE €ro MO3HAHUS BBUIY TOTO, YTO HE MOKET OBITh HCTOUHUKOM
9YBCTBEHHOT'O OIBITA O CBOMCTBAaX, CYIIECTBEHHBIX MPU U3YUYCHUU XUMHH: I[BETE, 3aMaxe, KPUCTAIUIMYECKOM CTPOSHUH U T. 1. B TO ke BpeMs mpu
HATHMYUU Y YYaI[UXCsl JTOCTATOYHBIX UYBCTBEHHBIX 3HAHWN HA HEKOTOPBIX 3Tamax OO0y4eHHWsS BOCIPOHM3BEICHHE XMMUYECKOTO OMBITa B 3KPAHHOM
mocoOUM MOXET OBITH OoJIee 11eIecO00pa3HbIM, UEM €ro MMOBTOPHAsS AEMOHCTPAIIHS.

I[InanupyemMble pe3ybTaThl H3yYeHHS] YUeOHOT0 NIpeaMeTa.



B pe3ynbrare u3ydeHus XUMUU Ha 6a30BOM YPOBHE YUEHHK JOJIKEH
3HATh/TIOHUMATh:

® XMMUYECKYI0 CUMBOJIUKY: 3HAaKH XUMUYECKUX JIEMEHTOB, OPMYJIbI XUMUUECKUX BEIIECTB, YPAaBHEHUS XUMHUECKUX PEAKLINH;

e BAXHEHIIME XMMUYECKUE NTOHATHUS: BEIIECTBO, XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHAsl U MOJIEKYJIIpPHAsl MacChl, HOH,
QJUIOTPOIIHSL, U30TOIIbI, XUMHUUYECKAs CBSA3b, DJIEKTPOOTPULIATEIILHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIICHUS], MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00beM, BEIIEeCTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS!, PACTBOPBI, JEKTPOIUT U HEANEKTPOJIUT, HIEKTPOIUTUIECKAs JUCCOLMALN,
OKHCIIUTENIh M BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHME, TEIUIOBOM A(PQEKT peaklnu, CKOPOCTh XMMHUYECKOH peakuuu, KaTalus,
XMMHYECKOE paBHOBECHUE, YTIIEPOIHBIN CKelleT, (PYHKIMOHAIbHAS TPYIIa, H30MEpHsl, FTOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XUMUU: COXPAHEHUs MACCHI BEILIECTB, IOCTOSHCTBA COCTABA, IEPUOANYECCKUIN 3aKOH;

OCHOBHBIE€ TEOPUM XUMHH: XUMHUUECKOU CBSI3U, MIEKTPOIUTUYECKON JUCCOLUALNH, CTPOCHUS OPraHUYECKUX COCIUHEHNN;

BA)KHEHIIIME BEIECTBA M MATEPUAJIbl: OCHOBHBIE METAJIbI U CIUIABBI; CEpHas, COJIsIHAs, a30THAas M YKCYyCHasl KUCIIOTHI; LIEJIOYH, aMMHUAK,
MUHEpaJIbHbIE YIO0OpEeHMs, METaH, STWJICH, alleTHJICH, OCH30J, 3TaHOJ, XHUPBI, MbLIa, TJIIOKO3a, caxapo3a, Kpaxmaj, KJIeTdarka, Oelku,
UCKYCCTBEHHBIC U CHHTETUYECKUE BOJIOKHA, Kay4yKH, IIJIaCTMACCHI;

YMeThb:

e Ha3pIBATh: 3HAKU XMMUYECKUX JIEMEHTOB, H3yYEHHBIC BEUIECTBA 10 «TPUBUAIIBHONY WM MEXKAYHAPOJHOW HOMEHKIIATYPE;

® Ompeie/siTh: BAJCHTHOCTh U CTCIICHb OKUCIICHUS XMMHYECKUX HJIEMEHTOB, TUIl XUMHYECKOW CBSI3M B COCNMHEHHUAX, 3apsA] MOHA, XapakKTep
Cpelbl B BOAHBIX PACTBOPAX HEOPraHMYECKHUX COCIUHEHUM, OKUCIIUTENb U BOCCTAHOBUTEIND, IPUHAIIEKHOCTD BEIECTB K PAa3JINYHBIM KJIaccaM
OPraHUYeCKUX COCIUHEHUM;

® XapaKTepHU30BaTh: 3JEMEHThl MaJbIX NEPUOJIOB MO MX IMOJOXKEHUI0 B nepuonudeckoil cucreme Jl.M.MenneneeBa; o0mue XMMHUYECKHE
CBOMCTBAa METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKHUX COCAUHEHUHN; CTPOCHUE U XUMHUYECKHE CBOMCTBA
U3Y4YECHHBIX OPraHUYECKUX COCINHEHUM;

e OOBSICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HUX COCTaBa W CTPOEHMS; NPUPOJLY XHUMHUYECKOH CBSI3M (MOHHOH, KOBAJEHTHOM,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLMU U MOJIOKEHUS XMMUYECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

®  BBINOJHATH XUMHUYECKUI HKCIEPUMEHT 10 PACHO3HABAHUIO BAKHEMIINX HEOPraHWYECKUX (KUCIOPOJ, BOJIOPOJ, YIVIEKUCHbIN Ia3, aMMHaK,
pacTBOPBI KUCIIOT U LIENI0YEH, XJIOpUA-, cyab(aT -, KapOOHAT-UOHBI, HOHBI AMMOHHS) U OPIrAHNYECKUX BEILECTB;

e BBIYMCJIATH: MAaCCOBYIO JIOJI0 XMMHMYECKOTO 3JeMEHTa Mo (OopMyle COSAMHEHHs, MacCOBYIO JIOJII0 PAaCTBOPEHHOTO BEIIECTBA B PaCTBOPE,
KOJINYECTBO BEUIECTBA, 00BbEM HIIM MACCy PEareHTOB WU MPOIYKTOB PEaKIHH.

® MPOBOANTbL CaMOCTOATENbHBIN MOUCK XMMUYECKOH MH(POPMALIUU C UCIIOIb30BAHUEM PA3JINYHBIX HCTOYHUKOB (HAYYHO-ITOMYJIAPHBIX M3AaHUM,
KOMIIBIOTEPHBIX 0a3 aHHBIX, pecypcoB MHTepHeTa); NCHOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUHU JUIsl 00pabOTKM M meperayd XMMUYECKOH
uH(pOpMAaILIUY U €€ TIPEACTABICHUS B Pa3IMUHBIX (popmax;

®  HCHOJIB30BATH NPHOOPETEHHBIC 3HAHUS U YMEHHS B IPAKTHYECKOM NeATEJIbHOCTH U NOBCEIHEBHOM KU3HHU 1JIs:

OOBSICHEHUS] XUMHUECKUX SIBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY U HAa IPOU3BOJICTBE;
OIpEeIEICHUS BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX IIPEBPALICHUN B PA3JIMYHBIX YCIOBUAX U OLICHKU UX IOCIEICTBUN;



9KOJIOTHYECKH TPaMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH cpere;

OLIEHKY BJIMSIHUSI XUMUYECKOTO 3arPsSi3HEHUST OKPYIKAIOIIEH Cpe/ibl Ha OPTaHU3M YeJIOBeKa U IPYTHeE )KUBbIE OPraHU3MEI,
0e30macHOT0 OOpaIeHHs C TOPIOYMMHU U TOKCUYHBIMU BEIIIECTBaMH, JIA0OPATOPHBIM 00OPYI0BAHHEM;

MIPUTOTOBIICHHSI PACTBOPOB 3a/IaHHON KOHIICHTPAIMH B OBITY ¥ Ha TIPOM3BOJICTBE;

KPUTHYECKON OLIEHKHU JIOCTOBEPHOCTH XUMHYECKOW WH(POPMAIINH, IIOCTYTAIOIIEH U3 pa3HBIX HCTOYHHKOB.

JOKyMEHTHI:

7. Tlpuxa3z MunoOpnayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxneruu u BBeneHuu B aeiicrsue ®I'OC OO0»

8. Tlpuxaz MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepknenun u BBenenuu B nerictue ®I'OC cpegnero( mosHoro) oomiero
o0pa3oBaHU»

9. Ilucemo MunucrepcTBa oobpazoanust u Hayku P® ot 19 anpens 201 1r. Ne03-255 «O BBeaeHuu dheaepaibHBIX TOCYIapPCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB 00IIEr0 00pa30BaHUs»

10. IIpuka3z Munob6puayku Poccun ot 7 utons 2012 r. Ne 24480 «O06 yrBepx)aeHuH (eaepaibHOTO rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJIapTa cpelHero (TIOJHOr0) 00IIero 00pa3oBaHUs)

11. ®enepanbHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOTrO 0011ero o0pa3oBaHus (puka3z MuHUCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit @enepannu ot 17 gexabpst 2010 r. Ne 1897)

12. IIpumepHBIC TPOTpaMMBbI IO YI€OHBIM TIpeaMeTaM GeepabHOro 0a3MCHOTO YYeOHOTO IJIaHa.

Pexomennyemas aureparypa.
1. Jlureparypa, ucnojib3yeMasi yqyurejemM:

- OCHOBHAs IUmMmepamypa

1. l'abpuensu O.C. IIporpamma kypca xumuu 11 8-11 kimaccoB o01ieo0pa3oBaTenbHbIX yupexkaeHuid. — M.: JIpoda;

2. Tabpuensn O.C. Xumust: 8 kiacc : yueOHUK 115 0011eo0pa3oBaTenbHbIX yupexaeHuid. — M.: JIpoda.

- 0ONOIHUMENbHAS TUMepPamypa

1. l'abpuensu O.C. M3yuaem xumurio B 8 KiI.: nunaktudeckue marepuaisl / O.C. 'abpuenss, T.B. CmuproBa. — M.: bauk mmtoc

2. Xumus: 8 Kiacc: KOHTPOJIbHBIE U TIpoBepouHbIe paboThl K yueOHuky O.C. 'abpuensna «Xumus. 8 xnacey» / O.C. I'abpuensn, I1.H. bepeskun, A.A.
VYmakosa u ap. — M. : [lpoda;

3. I'abpuensn O.C., BuckoOoiitnukosa H.I1., SlmykoBa A.B. HacronpHas kaura yuurens. Xumus. 8 ki1.: Metoauueckoe nocobue. — M.: Jlpoda;

4. T'adbpuensn O.C., Pynos H.H., Tonkynos B.M. Xumudeckuii skciepuMeHT B mikoJjie. 8 kiace. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - oguH W3 JYYIIMX CAWTOB PYCCKOS3BIYHOIO XHMHYECKOro VHTepHETa OpUEHTHPOBAHHBIA HAa YUYHUTENS U
yU€HHKa, IpernojaBaTes U CTyIeHTA.



2. Jluteparypa, peKOMeHayeMas 1Jisl y4aluxcs.
- OCHOBHas 1umepamypa
la6puensu O.C. Xumus: 8 kiacc : yaueOHUK 11 001eo0pa3oBaTeNbHbIX yupexkaeHuil. — M.: [lpoda.
- OONOIHUMeNbHAA TUumepamypa
1. XKypHan «Xumus B IIKOJIEY;
2. Kontpen - Xumus s Bcex (http://kontren.narod.ru). - mHGOpMAIMOHHO-00pa30BaTEIbHBINA CAUT ISl T€X, KTO U3y4aeT XMUMHIO, KTO €€ MPEeroacT,
JUTSL BCEX KTO MHTEPECYETCs] XUMUEH.
3. Amxumuk (http://www.alhimik.ru/) - onuH W3 Jy4mHMX CaWTOB PYCCKOS3BIYHOTO XUMHUYECKOro MHTEpHETa OpHUEHTHPOBAHHBIM HA YUHUTENS H
YYEHHUKa, TIPeroaBaTelis U CTYICHTA.
4. DHIMKIIONIEIUYECKU CITOBAPh FOHOTO XUMHKA

3. Meaunapecypcsl.
— CD «Heopranuueckasi XuMusi», U3AaTEIIbCTBO «Y YUTEINb)
— CD «llIxoma Kupwmina u Medoaus», U31aTeIbCTBO «Y YUTEIb)
— Xwuwmmus. [IpocBemenne «Heoprannyeckas xuMusi»,. 8 kiace. (Ha 2-X TUCKaXx)
—  Xwuwmmus (8-11 kmacc). Bupryansnas nabopatopust (yaeOHOE 2JIEKTPOHHOE U3/IaHKE)
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