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8 kiace (2 yaca B Hepenro, Beero 68 yacos) YMK O.C. I'adpueassn ®I'OC
MNNOACHHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma y4eOHOT0 Kypca 1o XUMHUH Juist 8 kiacca pa3paborana Ha ocHoBe GI'OC BTOpOTro MOKOJICHHUS, TPUMEPHO TPOTPaMMBbl OCHOBHOTO 00IIIEr0 00pa3oBaHus
o xumun (0a30BbIi ypoBeHb) U aBTOpckoit mporpammel O.C. INabpuensaa (I'abpuensa O.C. mporpamma Kypca xumuu it 8-11 kimaccoB 001meo0pazoBaTeIbHBIX YUpekaeHnH M:
Hpoda,2010r).
IIporpamma paccunrana Ha 68 dacoB (2 waca B Hezemro). JlaHHas MporpaMMa KOHKPETH3UPYET COJCp)KaHHE CTaHAapTa, DaéT pachpenesicHne yIeOHBIX 4acoB 110 pasJenaM
Kypca, TI0CIeJ0BaTEIbHOCTD N3YUCHNS TEM U Pa3/ieNioB ¢ YIETOM MEXIIPEAMETHBIX U MIPEIMETHBIX CBA3EH, JIOTHKH y4eOHOTO IIpoIecca, BO3PaCTHBIX OCOOCHHOCTEH yJaIuXcCsl.
XuMusi, Kak OfHa W3 OCHOBOIIOJATAOMINX O0JacTed €CTECTBO3HAHUS, SBISIETCS HEOTHEMJIEMOM YacThbi0 0Opa30BaHWS MIKONBHUKOB. KaXIplil 4eloBEK KHUBET B MHpE
BEIIECTB, TIO3TOMY OH JOJDKEH MMETh OCHOBBI (D)yHAAaMEHTAJIbHBIX 3HAHUHM MO XUMHH (XMMHYECKass CHMBOJIMKA, XMMHUYECKHE TOHATHS, (DaKThl, OCHOBHBIC 3aKOHBI U TEOPHH),
MO3BOJISIIOINUE BHIPA0OTATh MPEACTABICHUS O COCTaBE BEIECTB, UX CTPOCHUH, NMPEBPAILCHUSIX, NPAKTHYECKOM HCIIOJIB30BaHHH, a TAaKXKe 00 OMACHOCTH, KOTOPYIO OHH MOTYT
NpeACTaBISITh. M3ydas XuMuIo, ydauiuecsl y3HaloT 0 MaTepHaIbHOM EAMHCTBE BCEX BELIECTB OKPY)KAIOIETO MUPa, 00YCIOBIEHHOCTH CBOMCTB BELIECTB MX COCTABOM U CTPOCHHUEM,
MO3HABAEMOCTH U TIPEJICKa3yeMOCTH XUMHUYECKUX SIBICHUN. [3yueHne CBOMCTB BELIECTB M UX MpEBpAIleHUH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHHS, a MPaKTHUECKast
pabora ¢ BemecTBamMu (JIaOOpaTOpPHBIE OMBITHI) — TPYAOJIIOOUIO, aKKypaTHOCTH M coOpaHHOCTH. Ha mpumepe XMMUM ydallpecs: MOJIy4yaroT NpeICTaBICHUS O METOJax IO3HaHUs,
XapaKTepHBIX JJIsl ECTECTBEHHBIX HAYK (IKCIEPHUMEHTAILHOM H TEOPETUUECKOM).
Pabouast nporpamma y4eOHOTO Kypca XMMHH JUTsl 8 Kilacca cocTaBiieHa Ha ocHOBe [IpuMepHOi mporpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus 10 XUMHHU (0a30BbId YPOBEHb)
U TIPOTpaMMBI Kypca XFMHH JJIS yIaruxcst § KiraccoB o0meo0pa3oBaTenbHbIX yupexaenuii aBropa O. C. ['abpuensaa (2010 roxa).
IIporpamma paccunrana Ha 68 4acoB (2 yaca B HEZIEJI0), B TOM YHCIIC HAa KOHTPOJIbHBIE pa0OTHI- 4 yaca, MPaKTHIECKUE PabOTHI —7 4acoB.
ConeprkaHue IPOrpaMMBbl HaIIPaBJICHO HA OCBOCHNE YYAIIUMHUCS 3HAHUH, YMEHUH 1 HABBIKOB Ha 0a30BOM YPOBHE.
Henu n3ydyeHust XumMuu B § Kiacce:
* OCBOEHHE BaKHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHAX U 3aKOHAX XMUMHUH, XUMUIECKOH CHMBOIIUKE;
* OBJAJCHUE YMECHHUSIMH HaONIOIAaTh XUMHUIECKUE SIBICHNUS, IPOBOJUTH XUMHUIECKUI KCIIEPUMEHT, IPOU3BOIUTE PACUYETH HA OCHOBE XMMHUYECKHUX ()OPMYII BEIIECTB U ypaBHEHUH
XUMHUUYECKHUX PEaKIHii;
* pa3BUTHE NO3HABATEIbHBIX HHTEPECOB M MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH B IpoIecce MPOBEACHUS XUMHYECKOTO 3KCIIEPHUMEHTa, CaMOCTOSATEILHOTO NIPUOOPETEHNUs 3HAHUH B
COOTBETCTBHMHU C BO3HUKAIOIIUMH )KU3HEHHBIMH MOTPEOHOCTSIMHU;
* BOCHHTaHME OTHOLICHUS K XUMHH KaK K OTHOMY U3 (hyHJaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS M DJIEMEHTY O0I11€4eI0BEYECKOH KyIbTYphI;
* NpPUMEHEHHE IOJIyYCHHBIX 3HAaHMW W yMEHHH Jjsi Oe30MacHOr0 HMCIMOJb30BAaHMS BEIIECTB M MAaTEPHAIIOB B OBITY, CEIbCKOM XO3SWCTBE M Ha IMPOM3BOJCTBE, PELICHHS
NPaKTHYECKUX 3a/1a4 B IOBCEAHEBHOM XKHU3HH, NPEAYNPEKIASHNS SIBICHNUIH, HAHOCAIINX BPE 3J0POBBIO YeJIOBEKa U OKPY KaroIIeH cpeie.
3apaun:
1.ChopMupoBaTh 3HaHHWE OCHOBHBIX TIOHATUH M 3aKOHOB XUMUH;
2. BocnuThIBaTh O0IIEYETIOBEUECKYIO KYIBTYPY;
3. Yuurh HaOMI0aTh, IPUMEHSTH MOJTyUYCHHbIC 3HAHUS Ha MTPAKTHKE.
JIMYHOCTHBIMH Pe3yJIbTATAMM H3YyUCSHUS MpeMeTa «XUMHs» B 8 Kiacce SIBISIOTCS CIEIYIOINe YMEHUS:
® 0CO3HABaTh €IMHCTBO M [EJIIOCTHOCTh OKPYKAIOIIET0 MUPa, BO3MOYKHOCTH €r0 [M03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)KEHUH HAYKHU;
® [IOCTENIEHHO BBICTPAaUBAaTh COOCTBEHHOE LIEIIOCTHOE MHPOBO33PEHHE: OCO3HABAaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOO0Opa30BaHMIO, B TOM 4HCIE M B paMKax
CaMOCTOSATENLHOM AEATEIbHOCTH BHE IIKOJIBI;
® OILICHMBAThH KU3HCHHBIE CUTYAIlMH C TOUYKHU 3peHHs O€3011acHOro 00pa3a XKHU3HU U COXPAHEHUS 3/10POBBS;



® OIICHUBATb SKOJIOTUUECKUIN PUCK B3aUMOOTHOIIEHUH YEI0BEKa U MPUPOIBL.
e (hOpMHPOBaTh HKOJIOI'MYECKOE MBIIUICHHE: YMEHUE OLIEHUBATH CBOIO AESATEIBHOCTh M IIOCTYIKU IPYTUX JIIOAEH ¢ TOUKH 3pEHHS COXPaHEHHs OKPYKaIOIIei Cpebl - rapaHTa
JKM3HU M OJIaronoryuus JroJiei Ha 3emie.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMH U3y4eHHs Kypca «XUMus» sBisieTcs: popMUpOBaHHE YHUBEPCAIBHBIX YueOHbIX nevicteuil (VY [I).

Pecynamuenvie YVII.
® CaMOCTOATENEHO 0OHAPYKUBATh U (POPMYITHPOBATH YICOHYIO TIPOOIEeMy, OTIPEIEIATh b YIeOHOH e TeThHOCTH;
® BBIJJBUTaTh BEPCHH PELICHUS MTPOOIEMBI, 0CO3HABATh KOHEUHBIH PE3YNbTaT, BRIOUPATh U3 MPEITIOKECHHBIX  UCKaTh CAMOCTOSITENBHO CPENCTBA AOCTIDKEHHS IICTIH;
® COCTaBJIAThH (MHAMBHUIYaIbHO WIIH B TPYIIIIE) IUTAH PEIICHHUS IIPOOIIEMBL;
® paboTas 10 MIIaHy, CBEPATH CBOU JCHCTBHS C LIEJBIO H, IPH HEOOXOANMOCTH, UCTIPABIISITH OMINOKH CaMOCTOSITEIBHO;
® B JINAJIOTE C YUUTEJIEM COBEPILEHCTBOBATH CAMOCTOSTEIBHO BEIPAOOTaHHBIE KPUTEPUH OLICHKH.

llosnasamenvuvie YV/I:

® aHAJIM3HMPOBATh, CPABHUBATH, KIACCH(UIMPOBATh 1 0000MaTh (GaKThI U SBJICHHUS. BBISBIATS NPUYNHBI U CIEICTBUS MPOCTHIX SBICHUMH.

® OCYLIECTBIISITh CPaBHEHHUE, KJIACCU(HUKALINIO, CAMOCTOSTENILHO BEIOMpast OCHOBAHHS Y KPUTEPUH ISl YKa3aHHBIX JIOTHUECKHUX OTIEPaIiid;

® CTPOUTH JIOTHYECKOE PACCYXKICHUE, BKIIOYAIOIIEe YCTAHOBICHUE IPHINHHO-CIICICTBCHHBIX CBA3CH.

® CO3/1aBaTh CXEMAaTUYECKHE MOJEIH C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

® COCTaBIIATh TE3HCHI, PA3INYHbIC BHIBI IUIAHOB (IIPOCTHIX, CIOXHBIX U T.IL.).

® 1IpeoOpa3oBEIBATh HHPOPMALIUIO W3 OJHOTO BUAA B APYTOH (TAOJMITy B TEKCT H TIp.).

® YMETh ONPE/CIIATH BO3MOXKHBIE HCTOYHHKY HEOOXOJUMBIX CBEICHHUIT, MPOM3BOUTH MOMCK HH(POPMALIMH, AHATU3UPOBATh U OLICHUBATh €€ TOCTOBEPHOCTb.

Kommynuxamuenwvie YYJI:

CaMOCTOSTEIFHO OPTraHN30BEIBATH YUCOHOE B3aMMOJICHCTBHE B IpyIe (OIpeneaTh O0IHE HETH, PACTIPEAEIISITh POJIH, JOTOBAPUBATECS APYT C IPYTOM H T.11.).

IIpeamMeTHBIMM pe3yJIbTaTaAMU U3YUYEHUsSI IPEAMETA SIBIISIIOTCS CIIELYIOIINE YMEHMUS:
® OCO3HaHME POJIN BEILECTB:
- OIIPEIEISITh POJIb PA3JINYHBIX BELLECTB B IIPUPOJIE U TEXHUKE;
- OOBSICHATB POJIb BEIIECTB B X KPYTOBOPOTE.
® PACCMOTPEHHE XUMHYECKUX IPOLIECCOB:
- IPUBOJUTD IPUMEPBI XMMUYECKUX IIPOLIECCOB B IIPUPOLIE;
- HAXOJIUTh YEePThI, CBUCTEJILCTBYIONINE 00 O0MNX MPU3HAKAX XUMHUUECKHUX MPOLECCOB U MX PA3ITHUHSIX.
® JICIIOJIb30BaHNE XMMUYECKUX 3HAHUH B OBITY:
— OOBSICHAITH 3HAUCHHE BEIIECTB B )KU3HH U XO3HCTBE UEJIOBEKA.
® OOBSCHATH MUP C TOUKH 3PEHUS XUMHH:
— MEePEUUCIIATh OTINUUTENbHBIE CBOMCTBA XMMUYECKHX BELIECTB;
— pas3nyaTh OCHOBHbBIE XUMUYECKUE IPOLIECCHI;
- OIPEIENISITh OCHOBHBIE KJIACChI HEOPTaHUYECKUX BELIECTB;
- [IOHUMAaTh CMbICJI XUMUYECKUX TEPMUHOB.
® OBJIA/ICHUE OCHOBAaMU METOJOB [TI03HAHUS, XapAKTEPHBIX 1JIs ECTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/IbI XUMHYECKON HayKH (HaOroieHne, CpaBHEHHE, SKCIIEPUMEHT, N3MEPEHNE) 1 UX POJIb B TO3HAHUH MIPHPOIBI;
- IPOBOJIUTH XMMHUYECKHE OTIBITHI ¥ SKCTIEPUMEHTHI U OOBSACHITH UX PE3YIbTaTHI.
® YMEHHE OIIEHMBATH ITOBEJCHUE YEJIOBEeKa C TOUKH 3PEHHUS] XUMUYECKON 0€30MacHOCTH MO OTHOIIEHHUIO K YEJIOBEKY H IPUPOJIE:
- UCTIOJIb30BATh 3HAHMSI XUMHU TIPH COOJIIOICHUH MTPABUJI HCIIOIb30BaHNS OBITOBBIX XMMHUECKHUX MPEIapaToB;
— pa3nuyaTh ONacHble M OE30I1acHbIE BEIIECTRa.



PaGouas nporpamma NocTpoeHa Ha OCHOBE KOHIIGHTPHUYECKOTO MOAXOAA. DTO JOCTHraeTcsl MyTeM BBIWICHEHUS JUIAKTHUYECKOW €AMHHIBI — XMMHYECKOTO JJIEMEHTa - U
JaTbHEHIIEM YCJIO)KHEHMH M PACHIMPEHMH €e: 3[1eCh TaKOBBIMHM BBICTYHAIOT (POPMBI CyLIECTBOBaHHs (CBOOOIHBIE aTOMBI, NPOCTHIE M CJIOXKHBIC BewiecTBa). B mporpamme
YUHMTBIBACTCS peasiu3anusi MeXIIPEAMETHBIX cBsA3el ¢ KypcoM ¢u3uku (7 kiacc) u 6uosnornu (6-7 Kilaccel), Te JaeTcst 3HAKOMCTBO C CTPOSHHEM aTOMa, XMMHYECKOH opraHu3anuei
KJIETKU M TIpolieccaMy OOMeHa BEILECTB.

OcHoBHOH (popMoit opraHm3aIMy YIeOHOTO IpoIiecca SBISETCS KIacCHO-ypOUYHasi CIcTeMa. B KauecTBe JNOMONMHUTENBHBIX (POPM OpraHU3aIIH 00pa3oBaTeIbHOTO MpoIiecca
UCTIONB3YETCS CHCTEMa KOHCYJIBTAMOHHOW MOANCP)KKH, WHAWBUIYaNbHBIX 3aHATHH, CaMOCTOSATENbHAs padoTa ydallMXCs C HCIIOIb30BAaHHEM COBPEMEHHBIX WH(OPMAIMOHHBIX
TEXHOJIOTHIA.

[Ipeobnamaromeit GopMoil KOHTPOIS BEICTYIAIOT TUCEMEHHBIN (CaMOCTOSTEIbHBIE U KOHTPOIBHBIE pabOTHI) U YCTHBIN Ompoc (cobecenoBaHme).
HcxoaHbIME JOKYMEHTAMH /151 COCTABJIEHUSI MPUMepa padoyeli MPOrpaMMbl SIBUJINCH!
1. Tpuxa3 MunoOprayku ot 17.12. 2010r. Ne 1897 «O6 ytBepxkaennu u BBeaeHnu B neiicteue ®I'OC OO0y
[Tpuka3z MunoOprayku ot 17.05.2012 Ne 413 «O06 yrBepxnenun u BBenenuu B neiicreue ®I'OC cpennero( monHoro) odmiero o0pazoBaHus»
3. Ilucemo MunuctepcTBa obpazoBanus u Hayku PO ot 19 anpenst 201 1r. Ne03-255 «O BBeneHnu (eaepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB
o011ero 00pa3oBaHus»
4. Tlpuka3z Munoo6puayku Poccun ot 7 utonst 2012 r. Ne 24480 «O0 yTBepkaeHUH (ellepalibHOTO FOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaH/AapTa CPeHETo (IIOJIHOTO)
o011ero 00pa3oBaHus»
5. ®deaepanbHOro rOCYIapCTBEHHOIO 00pa30BaTEIBHOTO CTAaHAAPTa OCHOBHOIO 00IIero oopasoanus (mprka3 MuUHHCTEpPCTBA 00pa3oBaHus U HayKu Poccuiickoit
deneparun ot 17 nmexabps 2010 r. Ne 1897)
6. IlpumepHbie nporpaMMsl 110 YUeOHBIM IIpeAMETaM (eeparbHOro0 6a3ucHOro y4yeOHOro IiaHa.

3a ocHOBy pabodyell mporpamMMbl B3siTa Hporpamma Kypca xumuu s 8-11 kiaccoB oOmieoOpaszoBarenbHbIX ydpexxaeHuid (aBrop O.C. ['abpuensH), pekoMeHIO0BaHHas
JlemapTaMeHTOM 00pa30BaTEIbHBIX MPOrPaMM M CTAHIAPTOB 00IIero oopasoBanust MunucTepcTBa 00pa3oBanus PD, onyoinkoBanHas u3aatebeTBOM «JIpoda» B 2010 romy.
[Ipennaraemble MaTepuanbl pazpaboTaHbl Ha ocHoBe aBTopckoi mporpammbl O.C.I'abpuensHa, cooTBercTByomed denepanbHOMYy KOMIOHEHTY ['0CynapcTBEHHOTO CTaHAapTa
oOmiero oOpa3oBaHusi M JOMyIIeHHOH MuHHCTEpCTBOM oOOpa3oBaHuss W Hayku Poccuiickoin @enepauun (O.C.I'abpuensn Ilporpamma kypca xumuu mist 8-11 kiaccos
00111e00pa30BaTeIbHBIX YUPSKICHUN — 2-¢ u3anue, nepepaboranHoe u gononHenHoe — M.: [lpoda, 2010.).
ABTOpCKOI IpOTpaMMe COOTBETCTBYET YICOHHK: «XUMHS 8 Kaccy»
B aBTOpCKYIO MpOrpaMMy BHECCHBI CIICAYIOLINE H3MEHEHNS:
1.YBeau4eHo 4ncIio 4acoB HA U3YYEHHE TEM:
- «BBenmenme» 5 9acoB BMeCTO 4 4acoB 3a CUET BKIIOUCHHS MPaKTHIecKuX padot Nel m No2.
- Tema 3 «CoenrHEHHUS XUMIYECKHUX JIEMEHTOBY» 110 15 4acoB BMecTO 12 4acoB 3a cUeT BKITFOUCHUS IMPAKTHISCKUX padoT N3 u NeS.
- Tema Ne4 «l3mMeHeHUs, MPOUCXOIAIINE C BenecTBaMu» 12 yacoB BMecTo 10 4acoB 3a cyeT BKIIFOUCHUS MPAKTHYSCKON paboThl N4,
- Tema Ne6 «PactBopenue. PactBopbl. CBOWCTBa pacTBOPOB AJIEKTPOIUTOBY» 22 yaca BMeCTO 18 4acoB 3a cuer BKIIIOUeHHs npakTudeckux padot Ne§, 9. [paktuueckas pabora Ne6,7
HCKJIIOYEHBI, T.K. OIBITHI M3 3THX PadOT MOBTOPSIOTCS B IPAKTHYECKOH padore Ne8.
Takum o6pa3oM, mpakTHUecKue paboThl, COCTABIIIONME TEMYy 5 M TeMy 7, pacHpeiesieHbl MO APYTMM TeMaM Kypca B COOTBETCTBHH C H3Yy4aeMBIM MaTepHajioM (HyMmepauus
npakTuyeckux padot mo yueonuky O.C. I'abpuessiaa 2013r. uzganus)
2.YBeJHM4YEHO YKCIIO YacOB Ha U3yueHHe BBenenus 1 uzydenus uncrpykraxa no Th npasui noseneHus u paboTsl B KaOMHETE XMMHUM. YMEHBIIEHO YHCIIO YaCOB HAa U3Y4EHHE
TeMbl | «ATOMBI XMMHUYECKHX 3JIEMEHTOB» ¢ 10 yacoB 10 7 4acos, T.K. IOHATHE 00 W30TOIAX paccMaTpuBaeTcs Ha ypoke «OCHOBHBIC CBEACHHS O CTPOSHUH aTOMOBY. Y BeJIH4eHO
qHCII0 YacoB Ha m3ydeHHe TeMbl Ne3«CoennHeHnsT XUMUYECKUX 3JIEMEHTOB» B CBSI3HM C TPYIHOCTSIMM B PEIICHWH 3aJlad Ha HaXOXJICHWE MAacCOBOM JIOJM BEIIECTBA. YBeJHYEHO
YHCIIO YacoB Ha n3yueHHe TeMbl Ned «/3MeHeHUsI, NPONUCXOISIIHE C BEIECTBAMMUY, T.K. BKIIIOUEHA TeMa O HOHITHH CKOPOCTH XUMHUYECKOH peakIiMy M BO3HUKAIOT 3aTPYAHEHUS TIPH
pacderax 10 ypaBHEHHUSIM XMMHUYECKHX PEaKIWil. YBeJWYeHO YKCIO YacoB Ha u3ydeHue TeMbl NeS« PactBopenue u pactBopel. OBP», T. k. mpoBoaurcst rojoBas K.p. 3a Kypc 8
KJIacca M BO3HHKAET HEOOXOAMMOCTh CHCTEMHOTO 0000IIeH s BCET0 y4eOHOro Marepualia H3y4eHHOro 3a To/I.
3.13 aBTOpCKOI MPOrpaMMbl UCKIIFOUSHA YacTh y4eOHOT0 MaTepHaia, KOTOPBIH OTCYTCTBYET B 0053aTEIbHOM MHUHUMYME COJIepKaHHsI OCHOBHBIX 00pa30BaTeIbHBIX IIPOrpaMM JIist
OCHOBHO¥ IIIKOJIBI, TAK)Ke UCKIIIOYEHBI HEKOTOPBIE JEMOHCTPALMOHHBIE OIBITHI M JJAOOpaTOpHBIE PaOOTH! N3-3a HEJOCTATKa BPEMEHH Ha X BBINIOJIHEHHUE MPH 2 Yacax B HEAETIO, TaK
KaK aBTOpCKas MporpamMmma fpeaycMaTpuBaet 2/3 gaca B HE/IENIO.
KonkperHsle TpeOOBaHKSA K YPOBHIO IOATOTOBKHM BBITYCKHUKOB OMPEHEIICHBI U KaXI0TO YPOKa W BKIIFOUYEHBI B IOypOYHOE TNIAHUPOBAaHUE.
B moypounom mnmanmpoBaHumM B Tpade «lI3yuaemble BOIIPOCH» KYpPCHBOM BBIIEIEH MaTepHall, KOTOPHIA IMOJUIEKHUT M3YYEHHIO, HO He BKIIOYaeTcs B TpeOoBaHHSA K YPOBHIO
MOJIrOTOBKH BBITYCKHHKOB.

N



Temamuueckoe nianuposanue no xumuu, 8 Kuacc,
(2 uaca 6 neoenro, écezo 68 uacoe)
YMK O.C. I'abpuensana.

Ne | HammeHoBaHHMe TeMbI Bcero N3 Hux
n/n 4acoB
IIpakTuyeckue padoThI Kountpoan YPOKH
HbIe
padoThI
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémsl obpatenus ¢ 1a00paTopHBIM 000PYIOBaHUEM U 4
HAOJTIOJICHNE 32 TOPSIIEH CBEUOM.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHUECKUX 3JICMEHTOB

3. | Tema 3. 5 5
IIpocTele BelecTBa

4. Tema 4. 16 Neo3. AHanu3 TOYBEI U BOJIEI. K.p. Ne2 13
CoenuHeHus: XUMHUYECKUX Ne4. TIpurotoBneHue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOU JoJien
3JIEMEHTOB PacTBOPEHHOT'O BEILIECTBA.

5. | Tema 5. 12 Ne5. ITpH3HAKM XUMHYECKUX PEAKIUI. K.p. \e3 10
W3menenus, mpoucxonsimue ¢
BELIECTBAMHU.

6. Tema 6. 22 Ne6.CroiicTBa KUCIOT, OCHOBAHHI, OKCHJIOB U COJIEH. HUrorosas 19
PactBopenue. PactBoprl. CBoiicTBa Ne7. Pemenue skcriepuMeHTaNBHBIX 3a71ad. K.p. Ned
pPacTBOPOB 3IEKTPOJIUTOB.
Hroro: 68 6 4 58




COJEPXAHUE U3YYAEMOI'O KYPCA
8 KIIACC

Tema 1. Beenenue B xummuio (6 4)

XuMHus — HayKa O BEIIECTBAX, MX CBOHCTBAX U NMPEBPAIICHHSIX.

[ToHsATHE 0 XMMUYECKOM 3JIEMEHTE U (popMax €ro CymecTBOBAHHA: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BEIIECTBA

[IpeBpammenns BemecTs. OTINYNE XUMHUIECKAX PEAKIUN OT (PU3NYECKUX SIBICHUI. POIb XUMHHN B )KHU3HN YeIOBEKa.

KpaTkue cBegeHns 13 HCTOPHH BO3HIUKHOBEHUS U pa3BuTus xuMud. [lepuon anxumun. [lousTie o punocodckom kamue. Xumust B X VI B. Passutne xumun Ha Pycu. Pois
OTEYECTBEHHBIX YUCHBIX B CTAHOBIICHIH XUMUYECKO# Haykw - paboTsl M. B. JlomonocoBa, A. M. bytieposa, /I. 1. Menneneena.

XuMH4eckas CUMBOJIMKA. 3HAKH XMMHYECKHX DJIEMEHTOB M NPOHCXOXKACHHE MX Ha3BaHMH. XuMudeckue Qopmyibl. MHaekcel u koddduuuenTsl. OTHOCHTEIbHBIC
aTOMHas ¥ MOJIEKYJISIpHast Macchl. PacueT MaccoBO# JOJIM XMMUUYECKOTO 3JIEMEHTa 110 (hOpMYyJie BEIeCTBa.

[epuonudeckas cucrema xumuueckux snemeHToB J[. M. MeHaeneeBa, ee CTpyKTypa: Mayibie W OOJBIIME MEPHOMBI, TPYIMIbI U MOATPYIIbl (TJIaBHAS U MOOOYHAs).
[lepromuyeckas cucTeMa Kak CIPaBOYHOE MOCOOHUE IS TOJIYUYCHHUS CBEICHHUIA O XMMUYECKHUX JJICMEHTAX.

Pacuérnblie 3amauyun. 1. HaxoxneHne OTHOCHTENFHONH MOJEKYJISIPHOM MacChl BEIISCTBA IO €ro XMMHUYEeCcKoH (opmyre. 2. BerunciieHre MaccoBOH JOIH XUMHYECKOTO
JJIEMEHTa B BEIIECTBE IO €ro GopMyIre.

IpakTnueckas padora Ne 1
[IpaBmia TexHUKH 0€30IIacHOCTH MU paboTe B XuMIYecKoM kadbuHeTe. JlabopatopHOe 000pyHOBaHIE U 0OpaIleHIe C HAM.

IpakTnuyeckas padora Ne 2
Habmronenue 3a ropsmeii cBe4oit.

IIpenMeTHBIE Pe3YIbTAThI oﬁvqeﬂml

VYyanuiics 10KeH ymems:
®  HCIOJIb30BATh IPH XapaKTEPHUCTHKE BEIIECTB MOHATHA: «aTOM», «MOJIEKYJIay, «XUMHUUECKUH IEMEHT, «XUMHUYECKUI 3HAK, HIH CHMBOID), «BEIIECTBOY, KIIPOCTOE BEIECTBOY,
«CIIOKHOE BEIIECTBOY», «CBOMCTBA BEILECTB», «XUMHYECKHE SBICHHS», «(pU3MUeckue SBICHUSD», «KOI(DGUIUEHTH», «UHACKCHD», «OTHOCHTENIbHAsI aTOMHAas Maccay,
«OTHOCHTENTbHAS! MOJIEKYJIIPHAs Maccay, «MaccoBas OIS HJIEMEHTay;

3HATh: MPEIMETHI H3YUCHUS €CTECTBEHHOHAYUHBIX TUCIUIUIMH, B TOM YHCJIE XUMUH; XUMHUECKHE CUMBOJIBI, X HAa3BaHUS M IIPOU3HOIICHNE;

KJIacCH(UIIMPOBATh BEIIECTBA 10 COCTABY Ha MPOCTHIC U CIIOXKHBIE;

pas3yMuarh: Teja ¥ BEIeCTBA; XUMUYECKHH 3JIEMEHT U IIPOCTOE BEIECTBO;

OTIMCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHIECKUX AJIEMEHTOB (CBOOOHBIE aTOMBI, IPOCTHIE BELIECTBA, CIIOXKHBIE BEIIECTBA); TabinuHyIo ¢hopMy [leproaunaeckoi cucTeMbl
XMMHUYECKHX 3JIEMEHTOB; MOJ0KeHHe deMeHTa B Tabumie . V. MenneneeBa, HCHONB3YsI MOHATHS «IEPHO», «TPYIIIa», «IIaBHAs IMOATPYIIay, «T000YHAS TTOATPYIIay;
CBOHCTBA BEUIECTB (TBEPIBIX, )KUAKHX, ra3000pa3HbIX);

® OOBSCHATH CYIHOCTh XUMHUYECKHUX SIBJIICHUH (C TOYKH 3pEHUS] aTOMHO-MOJIEKYJISIPHOTO YYEHUsI) U UX MPUHIMITHATIBHOE OTINYKE OT PU3MYECKUX SBICHHH;

®  XapaKTepH30BaTh: OCHOBHBIE METOJABI M3y4YCHHS E€CTECTBEHHBIX IUCLUIUINH (HAaONIOeHHWE, SKCIEPUMEHT, MOJEIHPOBAHME); BEUIECTBO IO €r0 XMMHYECKOH (opmyie

COTJIaCHO IUIaHy: Ka4eCTBEHHBIH COCTaB, THI BEIIECTBa (IPOCTOE WIIM CIIOKHOE), KOJMYECTBEHHBIH COCTaB, OTHOCHTEIbHAS MOJEKYJISIpHAS Macca, COOTHOIICHHE Macc
JJIEMEHTOB B BEIIECTBE, MACCOBBIC JIOJNM HJIEMEHTOB B BemIeCTBE (A CIOXKHBIX BEIIECTB); PONb XUMHH (MOJOXHUTEIBHYI0 M OTPHIATENHHYIO) B JKH3HH YEIOBEKa,
apryMEeHTHPOBAaTh CBOE OTHOIIEHHE K ATOI Ipobieme;

®  BBIYHCIIATH OTHOCHTEIBHYIO MOJEKYJIIPHYIO MacCy BEIIECTBAa U MACCOBYIO JIOJIF0O XHMHUYECKOTO 3JIEMEHTa B COEAMHEHHSIX;

® TIPOBOJUTH HAOJIIOAEHHS CBOMCTB BELIECTB U SIBJICHUH, IPOUCXOISIINX C BEIIECTBAMH;

e co0mronaTh NpaBuiIa TEXHUKN O0€3011aCHOCTH NPH NPOBEJICHNH HAOII0IeHNi 1 Ta00paTOPHBIX OIBITOB.



MetanpeaMeTHbIe pe3yJbTAThI 00y4eHUs

VYyamuiics HOJIKEH ymems.:
®  OIpEENATh NPOOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBUE MEXKTY HKEIACMbIM U ICHCTBUTEIILHBIM;
COCTABIISITH CIIOKHBIN IJIaH TEKCTA;
BJAIETh TAKUM BHJIOM H3JIOKEHHUS TEKCTa, KAK IOBECTBOBAHMUE;
I0J] PYKOBOJICTBOM YUYHTEIS IIPOBOIUTH HEMOCPEACTBEHHOE HAOIIOACHHE;
I0J] PYKOBOJICTBOM yUHTENs O(OPMIISITE OTUYET, BKJIIOYAIOIINIT ONMCaHNE HAOMIOACHUS, €T0 PE3yIbTaTOB, BEIBOAOB,;
HCTIONH30BATh TAKOH BHA MBICJIICHHOTO (MACAIIFHOTO) MOAEIHPOBAHMS, KaK 3HAKOBOE MOJCIMNPOBAHHUE (Ha IIPHMEpe 3HAKOB XUMUUECKUX IEMEHTOB, XUMUYECKUX (POpMyYI);
UCIIONIb30BaTh TAKOH BHJ MaTepUalIbHOTO (TIPeIMETHOT0) MOACINPOBAaHNUS, Kak (hH3HYECKOe MOJIETIMpOBaHue (Ha IpHIMEpe MOAEINPOBAHUS aTOMOB M MOJIEKYJI);
MOJTy4aTh XUMHYECKYIO HHPOPMAIMIO U3 PA3TMYHBIX HCTOYHHKOB;
OIIpEeNeNsITh OOBEKT U aCIEKT aHaIN3a U CHHTE3a;
OTIPEJETsITh KOMIOHEHTH! 00BEKTa B COOTBETCTBUH C aCIIEKTOM aHaIN3a M CHHTE3a;
OCYIIECTBIISITH KAUECTBEHHOE 1 KOJIMYECTBEHHOE ONMCAHUE KOMIIOHEHTOB 00BEKTa;
OTIPENETIATh OTHOIIECHNS 0OBEKTA C APYTUMHU 00BEKTaMH;
OTIPEIETIAT CYIECTBEHHBIE IPH3HAKN OOBEKTA.

Tema 2. ATOMBI XMMHYECKHX 3J1eMeHTOB (7 u)

AToMBI Kak (opMa CYIIECTBOBAHUS XUMHUYCCKUX 3JIeMeHTOB. OCHOBHBIC CBEICHHS O CTPOCHHH aTOMOB. JloKa3aTeiabcTBa CIIOKHOCTH CTPOCHHS aTOMOB. OIBITHI
Pesepdopna. [InanerapHas MOi€NIb CTPOCHUS aTOMa.

CocTaB aTOMHBIX SiIEp: TPOTOHBI U HEUTPOHBL. OTHOCHUTEIBLHAS aTOMHAs Macca. B3auMOCBS3b MOHATUH «IIPOTOHY, KHEUTPOH», OTHOCUTEIbHASI aTOMHAs Maccay.

H3MeHeHue yyciia NPOTOHOB B SIJIpe aToMa - 00pa30BaHHE HOBBIX XUMHYECKUX DJIEMEHTOB.

V3meHeHue 4ucina HEHTPOHOB B sipe atoMa - o0Opa3zoBaHHe M30TONOB. COBPEMEHHOE ONpeNelieHUE MOHATHS «XUMHYECKUH 3JeMeHT». M30Tomnbl Kak pa3sHOBHIHOCTH
aTOMOB OJHOTO XMMUYECKOT'0 2JIEMEHTA.

OnexTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 000JI0UYEeK aTOMOB XUMHUYECKHX deMeHTOB Nel-20 mepmoamueckoit cuctemsl J[. Y. MenneneeBa. IloHsiTHe O 3aBepUIeHHOM W
HE3aBEPIICHHOM JJIEKTPOHHOM CII0€ (JHEPTeTUIECKOM YPOBHE).

Ilepuonnveckas cucreMa XuMuaeckux diaeMeHToB JI. Y. MeHaeneeBa 1 cTpoeHHE aTOMOB: (PH3UUSCKUI CMBICI TIOPSIIKOBOTO HOMEpa 3JeMeHTa, HoMepa TPYIITbI, HoMepa
nepuoza.

M3MeHeHre Ynciia 3JeKTPOHOB HA BHEIIHEM 3JICKTPOHHOM YpPOBHE aToMa XMMHYECKOTO JJIeMEHTa - 00pa30BaHHE MOJOXHUTEIBHBIX M OTPHLIATEIBHBIX HOHOB. OHBI,
00pa30BaHHBIC ATOMaMHU METAJIOB U HEMETAIUTOB. [IpHYMHBI H3MEHEHHSI MEeTAJUTMIECKUX W HEMETAUTMYECKUX CBOUCTB B IIEPHOIAX U TPYIIIaX.

O6pa3zoBanue OMHAPHBIX coequHeHui. [TorsiTre 06 noHHOM cBs3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3anmopelicTBre aTOMOB XMMHYECKHX 3JE€MEHTOB-HEMETAIOB MEXIy coboil - oOpa3oBaHHE IABYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBajeHTHas HemoJspHas
XUMHUYECKast CBSI3b.

DEKTPOHHBIC U CTPYKTYPHBIC (POPMYIIBL.

B3anmoelicTBue aTOMOB XMMUUYECKHX 3JIEMEHTOB-HEMETAINIOB M1y cO00H - 00pa3oBaHie OMHAPHBIX COEAMHEHUH HEMETAIUIOB. DJIEKTPOOTPHLIATEIbHOCT. [loHATHE O
KOBAJIEHTHOM TOJISIPHOM CBSI3H.

B3anMoeiicTBie aTOMOB XHMHUYECKUX AIEMEHTOB-METALIOB MEXTy COOOH - 00pa30BaHUE METAIUIMIECKUX KPUCTAILIOB. [IOHITHE O METaITHUECKOM CBA3H.

JdeMoncTpauun. Mozenu aToMOB XUMUYECKUX 3J1eMeHTOB. [lepuonnyeckas cucremMa xumuueckux snemeHToB 1. . Menneneesa.
IIpeaMeTHbIe pe3yabTaThbl 00Y4YeHUs!

VYyamuiicst OJIKEH ymemb.:
®  HCHOIb30BATh IIPU XapaKTEPUCTUKE ATOMOB MOHATHA: «IIPOTOH», HEUTPOHY, (3JIEKTPOH», «XUMUUECKUHN JIEMEHT», «MAaCCOBOE YUCI0», «I30TOI», «IJIEKTPOHHBII CII0»,
«QHEPreTUYECKUH YPOBEHBY», «QJIEMEHTHI-METAIIBI», «3JIEMEHTHI-HEMETAIUIB»; IPH XapaKTEPUCTHKE BEIIECTB IOHATHS «HWOHHAS CBA3BY», «HOHBI», «KOBAJCHTHAs



HETOJSIpHasl CBA3b), «KOBAJICHTHAS MOJIAPHAS CBA3bY, (IJIEKTPOOTPULATEIBHOCTDY, «BAICHTHOCTbY, «METAJIIMYECKas CBA3bY;

®  ONHCHIBATh COCTaB U CTPOCHUE aTOMOB 3JIEMEHTOB ¢ NOpaaAKkoBbIMU HOMepamu 1—20 B [lepuonuueckoii cucreme xumuueckux snemMenToB [l . Menneneesa;

®  COCTaBJIATH CXEMbI PACHpeesICHUs] JIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM B JJIEKTPOHHOH O00OJIOYKE aTOMOB; CXEMbI OOpa3OBaHUs pa3HbIX THIIOB XMMHYECKOW CBSI3H
(MOHHOI1, KOBAJICHTHO, METAJUTMYECCKOH);

e  OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUUECKHUX 3JIEMEHTOB (3aps/I0B AIEp aTOMOB, YHCIA 3JIEKTPOHOB Ha BHEITHEM HJICKTPOHHOM CIIO€, YUCIIO 3aII0JIHSIEMBIX
JIEKTPOHHBIX CJIOEB, PAINYC aTOMa, IEKTPOOTPHLATEIbHOCTh, METAIMIECKAE M HEMETAIMIECKIE CBOWCTBA) B MEpPHOAaX M Ipynmnax (MIaBHbIX moarpynmax) Ilepumo-
JUYECKON CUCTEMBbI XUMHUYECKUX 31eMeHTOB J[. M. MeHaeneeBa ¢ TOUKH 3pEHUSI TEOPUHU CTPOCHUS aTOMA;

e  CpaBHMBAThH CBOWCTBA aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOIALIMXCS B OJHOM IEPUOE WM INIaBHOM noAarpymne Ilepuoauyeckoil CHCTEMBI XUMHYECKHX 311eMEeHTOB [I. .
Menzeneesa (3apsaoB siep aTOMOB, UYHCNIA 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CIIOE€, YHCIIO 3alOIHAEMBIX 3JIEKTPOHHBIX CJIOEB, PAINyC aTOMa, 3JIEKTPOOTpPHIA-
TEJIbHOCTb, METAJUTMUECKHUE ¥ HEMETAIUTNUECKHIE CBOMCTRA);

e  aBaTh XapaKTEpUCTUKY XMMHUYECKUX VIEMEHTOB IO UX HojoxeHHo B Ilepuomudeckoil cucreme xumuueckux sneMeHToB JI. M. MenpeneeBa (XuMHueckuil 3HaK,
MOPSAKOBBIM HOMED, MEepPHOA, IpyINa, NOATrpyIa, OTHOCUTEIbHAs aTOMHAsl Macca, CTPOGHHE aTOMa — 3aps] A]pa, YUCIO IPOTOHOB U HEHTPOHOB B A1pe, obliee YHUCiIo
3JIEKTPOHOB, pacHpeAeIeHHe JEKTPOHOB M0 3JIEKTPOHHBIM CIIOSIM);

®  OMpEeeNsTh TUI XMMUYECKOH CBS3U 10 (hopMyJie BEIIECTBA;

° MPUBOJAUTH NPUMEPHI BEHICCTB C PAa3HBIMU TUIIAMU XUMHUYECKOH CBsA3U,

®  XapaKTepH30BaTh MEXaHMW3MBbI 0OPa30BaHMS KOBAJICHTHON CBA3M (OOMEHHBII), HOHHON CBS3H, METAJUTMUYECKOH CBS3H;

®  YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3H: COCTaB BELIECTBA — THII XUMUYECKON CBS3H;

®  COCTaBIATH (pOPMYIIbI OMHAPHBIX COSAMHEHHUH N0 BaJICHTHOCTH;

®  HaxOOWTh BAJIEHTHOCTH JIEMEHTOB 110 (hopMyre OMHAPHOTO COEANHEHUS.

MeTal’[peHMeTH])Ie pe3yJabTaThl Oﬁy‘{e]{l/lﬂ

Yyanmiics JOJIKEH ymemy:
e  (QopMyIHUPOBATH TMIIOTE3Y MO PEIICHHIO MPOOIIEM;
COCTaBJIATH TUIAH BBITIOJHECHUS YUeOHOH 3a1au, PEIICHHUS MPOOJIEM TBOPUYSCKOTO U MMOMCKOBOTO XapaKTepa, BBIMOJIHEHHSI TPOSKTa COBMECTHO C YUUTEIIEM;
COCTaBJIATh TE3UCHI TEKCTA;
BIIAJICTh TAKUM BHJIOM H3JI0OKCHHUS TEKCTa, KaK OMUCAHUE;
HCTIOJIB30BaTh TAKOH BH] MBICIICHHOTO (MICaTBHOTO0) MOJCINPOBAHISI, KaK 3HAKOBOE MOJCITUPOBaHUE (HA IIPUMEPE COCTABICHUS CXEM 00pa30BaHUS XUMHUYECKOU CBSI3H);
HCTIOJB30BaTh TAKOH BH] MaTepHUANBEHOTO (TIPEIMETHOTO) MOICIMPOBaHU, KaK aHAIIOTOBOE MOJCITHPOBAHUE;
HCTIOJB30BaTh TaKOH BH] MaTEpUAIEHOTO (TIPEIMETHOTO) MOJISIUPOBaHU, KaK (hH3MIecKoe MOACTHPOBaHUE (Ha IPUMEpe MOJIENICH CTPOCHHS aTOMOB);
OTIpEeNIeATh OOBEKTHI CPABHEHUS H aCTIEKT CPaBHEHHSI 00 BEKTOB;
BBITIONTHSATH HETIOJTHOE OJTHOJIMHEHOE CPaBHEHHE;
BBITIONTHATH HETIOJTHOE KOMIUIEKCHOE CpaBHEHHUE;

BBITIOJIHATH MOJIHOE OJJHOJIMHEIHOE CpaBHCHHUC.

Tema 3. IIpocrteie BemectBa (54)

ITonoxeHne MeTalsIOB U HEMETAJIOB B MEPUOJUYECKON cucTeMe XxumHuueckux snemeHToB [[. M. MenaeneeBa. Baknelnne npocTble BELIECTBA - METAJUIbL: JKele30,
TFOMHUHUH, KaJbIIU{, MATHUN, HATpUH, Kanuit. O0mrue pu3nvyeckre CBOHCTBA METAJLIOB.

Bakneiimme npocTeie BemecTBa - HEMETAIUIBI, 00pa30BaHHBIC aTOMaMH KUCIOpPOJa, BOJOPOa, a30Ta, cephl, pocdopa, yraepoma. CiocoOHOCT, aTOMOB XHMHUYECKHUX
AJIEMEHTOB K 00pa30BaHHIO HECKOJIBKUX IMPOCTHIX BEHIECTB - AJUIOTPONHUS. AJUIOTPOIHBIE MOTU(PHKAIMU KUCIOponaa, gochopa u onoBa. MeTaulMyeckue M HEMETaJUTMICCKHE
CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTD JEJIEHUS TPOCTHIX BEIIECTB HA METAJUIBI M HEMETAJIIBL.

IToctosirnass ABoranpo. KommuecTBo BemectBa. Mosb. MossipHass Macca. MOJSIpHBIN 00beM ra3000pa3HBIX BeliecTB. KpaTHble e€QUHMIIBI KOJMYECTBa BEIIECTBA —
MUWUIMMOJIb 1 KWJIOMOJIb, MUJIJIUMOJISIpHAA U KUJIOMOJIApHAA MaCChl BEIICCTBA, MI/IHHI/IMOHﬂpHI:Jﬁ u KHJ'IOMOJ'I?{pHI:-Iﬁ O6’BCMBI F8.3006p8.3HI)IX BCIIICCTB.



«MOJIAPH

PacueTsl ¢ HCIOJIB30BaHUEM MOHATHH «KOJIUYECTBO BCLICCTBA», «MOJIsIpHAd Macca, ((MOHﬂpHLIﬁ 00BeEM ra3oB», «IIOCTOAHHaA ABoraszo».

PacuerHblie 3agavM. 1. BrluncieHue MOJ'IHpHOﬁ MacCChl BCHICCTB II0 XHMMHWYCCKUM (bOpMyJ'IaM. 2. PacdeThl ¢ MCHOJIb30BAaHHEM IIOHATHH «KOJIUYECTBO BCIICCTBA»,
as Mmaccay, ((MOJ'IHpHLIﬁ 00BeM ra3oB», KIIOCTOSAHHas ABOFa[[pO».

IleMOHCTpaIII/II/I. HeKOTOpLIe METaJJZIbl 1 HEMCTAJLJIbl KOJIMYCCTBOM BCLICCTBA 1 MOmB. MO[[CJ'IB MOJIAPHOTO o0bema ra3oo6pa3H},Ix BCIICCTB.

IIpeaMeTHbIE pe3VabTAThl 00YYeHHS

VYyamuiicss JOIKEH ymems.

HCTIONB30BaTh TPH XapaKTEPUCTHKE BEIISCTB TOHATHA: «METAJIB», «IUIACTUYHOCTBY», «TEIUIONPOBOJHOCTEY, <«AJIEKTPOIPOBOTHOCTEY, «HEMETAJUIBD», «aJUIOTPOIHSY,
«aJUTOTPOTHBIC BHIOM3MEHEHUS, MIIA MOIU(PHUKALIAN,;

ONMCHIBATH MOJIOKEHUE 3JIEMEHTOB-METAJIOB U 3JIEMEHTOB-HEMETAIIOB B [leproanueckoil cucreme xumuueckux snemeHTos J1. . Menneneesa;

KJIacCH(UITPOBATH IIPOCTHIC BEIIECTBA HA METAJUTHI M1 HEMETAJLIbI, JIIEMEHTHI,

ONpEENATh MPUHAJIC)KHOCTh HEOPTaHMUECKHUX BEIIECTB K OJHOMY M3 U3YUEHHBIX KJIACCOB — METAJIbl U HEMETAILIIBL;

JIOKa3bIBaTh OTHOCUTEIBHOCTD JAETECHUS MPOCTHIX BEIIECTB HA METAJIBI U HEMETAILIIBL;

XapaKTepU30BaTh 00IIKEe PU3NUCCKUE CBOMCTBA METAILIIOB;

YCTaHABJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBA3H MEXKIY CTPOEHHUEM aToMa M XUMHUUECKON CBS3bIO B MPOCTHIX BEILIECTBAX — METaJUIax ¥ HeMeTalax;

00BSICHITH MHOTOOOpa3ue MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK ajuIOTpPOIIHS;

OTHUCHIBATH CBOMCTBA BEIleCTB (HA MPUMepax MPOCTHIX BEIIECTB — METAJUIOB U HEMETAILIOB);

coOroIaTh MpaBHiIa TEXHUKU 0€30TIaCHOCTH MPH MIPOBEACHNH HAOIIOACHUH 1 1a00PaTOPHBIX OTBITOB;

WCTIONB30BaTh MPH PEIICHNH PACUCTHBIX 3a[ad MOHATHA: «KOJWYESCTBO BEIISCTBA», «MOJbBY, CIIOCTOSHHAS ABOTagpoy», «MOJSpHAs Maccay, «MOJSIPHBIH O00BEM Tra3o0By,
«HOpPMAJIEHBIC YCIIOBUSY;

MIPOBOJIUTH PACUYETHI C MCTIONBF30BAaHUEM ITOHATHH: «KOJHYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBI 00BEM Ta30BY, «IIOCTOSIHHAST ABOTAAPOY.

MeTal’[peHMeTH])Ie pe3yJabTaThl Oﬁy‘{e]{l/lﬂ

Yuanmiicss JOJIKEH ymenmby:

COCTaBJIAATh KOHCIICKT TCKCTA,

CaMOCTOATEIIbHO UCII0JIB30BATh HEMMOCPECACTBEHHOC Ha6mo;:[eHne;

CaMOCTOATECIIBHO Oq)OpMJIﬂTL OTYCET, BKJ'IIO‘IaIOH.[I/Iﬁ OIIMCAHUEC Ha6J'I}OZ[€HI/I$I, €TI0 pe3yJIbTaTOB, BBIBOJOB,
BBITIOJHATD IMMOJTHOC KOMINICKCHOC CPABHCHUC,

BBITIOJIHATH CPABHCHUEC 110 AHAJIOTUH

Tema 4. CoeamHeHUs] XHMHYECKHUX dj1eMeHTOoB (16 u)
Crenenp okucieHust. Onpe/e/icHHe CTCMEeHH OKHCICHUS JJIEMEHTOB M0 XMMHUYeCKOil (opmyie coemuneHus. CocrtaBieHue (GopMmysl OMHAPHBIX COCIHHEHH, 00N

cnoco0 ux Ha3bIBaHUWs. BUHApHBIE COEIMHEHUs: OKCHIbI, XJIOpuabl, cyabduisl u ap. Cocraienue ux ¢opmyi. IlpencraBurenn OKCHIOB: BOJA, YIJIEKUCIBIN a3 M HeralieHas

HU3BCCTh.

IIpencraBurenu JeTyuyux BOAOPOIHBIX COEIUHEHUI: XJIOPOBOAOPO U aMMHUAK.
OcCHOBaHMs, UX COCTaB M Ha3BaHHs. PacTBopuMocTs ocHOBaHUil B Bozie. Tabnuiia pacTBOPUMOCTH THAPOKCHIOB | couieil B Boze. [IpeacTaBuTeny menoden: ruipoKCHIbI

HaTpuUA, Kajaud U KaJdblus. IToHsiTHE 0 KaYECTBEHHBIX peaKkuax. I/IH)II/IKaTOpBI. WNsmenenne OKpaCKu UHIUKATOPOB B IHCHO‘IHOﬁ cpence.

KaJIbIys.

Kucnotsl, ux cocraB u Ha3BaHus. Kitaccudukanus xucnot. [IpeactaBureny KUCIOT: CepHAst, COJITHAs M a30THAS. VI3MeHeHNe OKpacKy HHINKAaTOPOB B KUCIOTHOM cpee.
Conm KaKk NMpOM3BOAHBIE KHMCIOT M OCHOBaHWH. VX cocTaB u Ha3BaHus. PactBopumocts coseil B Boxe. IlpencraBurenn coseif: xiopua HaTpusi, kapOoHat u Qocdar

AMOp(I)HI)Ie 1 KPpUCTAJITIMYCCKHUC BCIICCTBA.
MC)KMOJ'ICKyJ'IHpHBIe B3aHMOI[€I>iCTBPIH. Tunsr KPUCTAJNIMYCCKUX PCHICTOK: MOHHAs, aTOMHAas, MOJICKYJISIpDHASA U MCTAJLIMYCCKad. 3aBUCHMOCTH CBOMCTB BC€IICCTB OT TUIIOB

KPUCTAJNIMYECKUX PEHICTOK.

BeHIeCTBa MOJICKYJIAPHOT'O U HEMOJICKYJISIPHOI'O CTPOCHUS. 3aK0H IIOCTOSHCTBA COCTaBa JUTA BEHICCTB MOJICKYJIAPHOI'O CTPOCHUA.



Uuctele BemiecTBa M cMecH. IIpuMepbl )KUAKHX, TBEPABIX M Ta3000pa3HbIX cMmeceil. CBoicTBa YHMCTHIX BewecTB M cMeceil. MIx cocraB. MaccoBas u oObeMHast 10JIU
KOMITOHEHTa cMecH. PacueTsl, CBsI3aHHbBIE C UCIOIb30BAaHUEM HOHSTHS JI0JIS.

Pacuérnbie 3agaun. 1. Pacyer MaccoBoil 1 00beMHOMN J0JICii KOMIIOHEHTOB CMECH BELIECTB. 2. BblunciieHne MaccoBOH /107 BELIECTBA B PACTBOPE MO M3BECTHOM Macce
pPacTBOPEHHOTO BELIECTBA M MAacce pacTBOpUTENsL. 3. BblumciieHMe Macchl pacTBOPSIEMOro BELIECTBA W PACTBOPUTENSI, HEOOXOAMMBIX Ul MPUTOTOBJIECHHUS OIPENEIICHHOH MacChl
pacTBOpa ¢ U3BECTHOW MacCOBOW J0JIEN paCTBOPEHHOTO BELLECTBA.

Jdemoncrpanuu. OOpas3mbl OKCHIOB, KHCJIOT, OCHOBAHWN M cojie. Moaenn KpUCTAUTMYECKHX PEHIeTOK XJIOpuAa HaTpus, anMasa, okcuaa yriepona (IV). CmocoOsr
paszieneHns CMecet, TUCTHIUIALMS BOJBI.

JlaGopaTopHbie onbITHI. 1. 3HAKOMCTBO ¢ 00pa3liaMy BEUIECTB Pa3HBIX KiIaccoB. 2. Paznenenue cmeceii.

IpakTuyeckass padora Ne 3.AHaN3 MOYBHI U BOZBI.
IIpakTnyeckas padora Ne 4.IIpurorosneHue pacTBopa caxapa ¢ 3aJJaHHOW MaccOBOM 0JIeil paCTBOPEHHOIO BEIECTBA.
IIpeaMeTHBbIE Pe3VALTATHI 00YUCHUS

VYyamuiics JOIKEH ymems.
®  CIOJB30BAaTh IIPU XapaKTEPUCTHKE BEIIECTB IOHITHUA: «CTENEHb OKUCICHUS», «BAJCHTHOCTBY», «OKCHUIBI», «OCHOBAHMS», «IICIOYN», «KAYECTBEHHAs pEaKIUi»,
CUHAMKATOP», «KHUCIOTBI», «KUCIOPOACOAEPIKAIINE KUCIOTBDY, «OECKUCIOPOIHBIC KHCIOTBI», «KHCIOTHAs Cpelay, «IIeJIOYHas Cpefa», «HeHTpalbHas cpelay, «IIKajaa
pH», «comm», «amMopdHBIE BEMIECTBa», «KPHCTAJUIMUECKHIE BELIECTBA», (KPUCTAIITMIECKAs PEIIETKA», «HOHHAS KPUCTAJUINYECKasl PElIeTKa», «aTOMHasi KpHCTaJUTNdecKast
PEIIETKay, «MOJICKYIISIPHAsT KPUCTAIIIMIECKAS PEIIETKAY, «METALINIECKas KPUCTAIUIMIECKAs PELIETKa, «CMECH»;
e  KIaccH(pUIMPOBATH CIOXKHBIE HEOPTAaHWIECKHE BEIECTBA [0 COCTABY HAa OKCHABI, OCHOBAHUS, KUCIOTHl U COJIM; OCHOBAHHSA, KHCIOTHl M COJH II0 PACTBOPUMOCTH B BOJE;
KHCJIOTHI TI0 OCHOBHOCTH U COJIEPXKAHHUIO KHCIOPOAA;
®  ONpENETATh NMPHUHAUICKHOCTh HEOPIAaHNUECKUX BEIIECTB K OJHOMY M3 M3YYCHHBIX KJIACCOB (OKCHABI, JICTYYHE BOJOPOAHBIC COCANHEHHS, OCHOBAHHS, KHCIOTBI, COJIN) IO
opmyue;
®  ONHCHIBATh CBOMCTBA OTAEIBHBIX NMPEICTABUTENIEH OKCHIOB (Ha MpUMEpe BOJBI, YIIEKHUCIOro ra3a, HeraleHoH N3BECTH), JIETYUYUX BOJOPOIHBIX COSAMHEHHH (Ha mpuMepe
XJIOPOBOZOPO/a M aMMHaKa), OCHOBaHMH (Ha MpHUMepe TMAPOKCHIOB HATpHUs, KaJnsA U KaJIbIUsA), KACJIOT (Ha MpUMEpe CepHOIl KUCIOTHI) M coiell (Ha ImpuMepe XJIopuaa
HaTpusl, kKapOoHaTa Kanblys, Gpocdara KanbIys);
®  ONpeAeTsATh BAJICHTHOCTH M CTETIEHb OKHCIJICHUS 3JIEMEHTOB B BEIIECTBAX;
®  COCTaBJIATH (POPMYJIBI OKCHIOB, OCHOBaHHMMW, KHMCJIOT M COJIEH 1O BaJECHTHOCTSIM U CTENEHSIM OKHCIICHHsS 3JIEMEHTOB, a TAaKKe 3apsi/iaM HMOHOB, YKa3aHHBIM B TaOJIHIle
PacTBOPUMOCTH KHCIIOT, OCHOBAaHHH U COJIEH;
®  COCTaBIATH HA3BaHWS OKCHJIOB, OCHOBAaHMH, KUCIIOT U COJICH; CPAaBHUBATH BAJIEHTHOCTH U CTEIIEHb OKHCIIEHUS; OKCU/IbI, OCHOBAHHS, KHCJIOTHI U COJIH 110 COCTaBY;
®  HCIIOJIb30BATh TAOJIMILY PACTBOPHMOCTH AJIsI OTIPEETICHHUS PACTBOPHMOCTH BEIIIECTB;
YCTaHABIMBATh TCHETHUYECKYIO CBS3b MEXIY OKCHAOM M T'MIPO-KCHIOM U HaoOOpOT; NPUYMHHO-CIICICTBEHHBIE CBA3M MEXKAY CTPOCHHEM aTOMa, XMMHUYECKON CBS3BIO U
THUIIOM KPHCTAJUTMYECKOH PEeIIeTKN XUMUYECKUX COSTMHEHNH;
XapaKTepU30BaTh aTOMHEIE, MOJIEKYJISIPHBIE, HOHHBIE METAJUINYECKHE KPUCTAIINUECKHE PEIIETKH; CPEeIy PacTBOpa ¢ MOMOIIBIO Kaisl pH;
MIPUBONUTH IPHUMEPHI BEIECTB C Pa3HBIMU THIIAMH KPUCTAJUINYECKOH PEIIeTKH;
IIPOBOJIUTH HAOJIFOAEHUS 3a CBOIICTBAMH BELIECTB U SIBICHUSIMH, IIPOUCXOAAIINMH C BEIIECTBAMU;
co0JII0/1aTh NMpaBUJIa TEXHUKH 0€30M1aCHOCTH NPY MPOBEICHUH HAOIIOICHUH U OIIBITOB;
HCCIIEIOBATh CPELy PACTBOPA C OMOIIBI0 HHANKATOPOB; 3KCIIEPUMEHTAIBHO Pa3InyaTh KUCIOTH U MIETIOYH, OIb3YACh HHANKATOPaAMHU;
UCTIONIB30BaTh TNPH PEIICHUH PACUYETHBIX 3aJad IOHATUS «MaccoBas JIOJI DJIEMEHTa B BEILECTBE», «MaccoBasi JIOJsl PAacCTBOPEHHOTO BEIECTBA», «O0ObEMHas JOJIs
ra3000pa3HOTO BEIIECTBAY;
®  [POBOJUTH PACUETHl C UCIIOJIb30BAHMEM IOHATHH «MaccoBasi OISl SJIEMEHTA B BEIIECTBE», «MaccoBasi JI0JIsl PACTBOPEHHOTO BELIECTBa», «0OBEMHas! 10JIs1 ra3000pa3HOTro
BEIIECTBAY.

MetanpeaMeTHbIe pe3yJbTAThI 00y4eHUs



VYyamuiics HOJIKEH ymemb.:

®  COCTaBJIATH HAa OCHOBE TEKCTa TaOJIHIBI, B TOM 4yHcIe ¢ npumeHennem cpeacts UKT;

® 107 PYKOBOJCTBOM YYHTEJIsl IPOBOJUTH OIIOCPEIOBAHHOE HAOII0JeHNE

® 107 PYKOBOJCTBOM y4HTEJIsl OOPMIISTH OTYET, BKIIIOUAIOIINI OMMCaHNE SKCIIEPUMEHTA, €r0 Pe3yJIbTaToB, BBIBOJIOB;

®  OCYIIECTBJIATH MHIYKTHBHOE 0000meHNE (0T €AMHUYHOTO JOCTOBEPHOTO K OOIIEMY BEPOSTHOCTHOMY), T. €. ONpPEAeaTh OOIIHe CYIIeCTBEHHBIC MIPU3HAKH IBYX M Oojee
00BEKTOB U (PUKCHPOBATH UX B (DOpME MOHATHS WU CY)KICHHUS,

®  OCYNIECTBIIATH JEAyKTHBHOE 00OOIIEHHE (MOIBEJCHNUE EIMHUYHOTO JOCTOBEPHOTO IIOA O0Iiee IOCTOBEPHOE), T. €. aKTyalH3HpOBaTh IOHATHE WINM CYXACHHE, U
OTOKAECTBISITH C HUIM COOTBETCTBYIOIUE CYIIECTBEHHbIE ITPU3HAKH OJHOTO MK 00jee 0OBEKTOB;

®  ONpEAETAThH ACHEKT KIACCH(UKALINY;

®  OCYLIECTBIISITH KJIACCH(DUKAINIO;

®  3HaTh M UCIIOJIL30BATh PA3IMYHbIE (POPMBI IIPEICTABICHUS KIacCUPHUKALIIH.

Tema 5. HW3meHeHHus, npoucxoisiue ¢ Bemecrsamu (12u)

IlonsaTue ABIEHUN KaKk U3MEHEHUM, IPOUCXOMAUIUX C BEUICCTBAMMU. SIBJICHUS, CBA3AHHBIC C U3MECHEHUEM KPUCTAJUIMYECKOrO0 CTPOCHUS BEUIECTBA IIPU IOCTOSIHHOM €ro
cocTaBe, puznueckue sBieHns. Pu3ndeckue SBICHUS B XUMHUN: TUCTUILIALUS, KPUCTAIIM3aLHs, BHIIApHUBAaHIE U BO3TOHKA BELIECTB, ICHTPU( yrUpOBaHHE.

SIBneHMs, CBSI3aHHBIC C M3MEHEHHEM COCTaBa BELIECTBA, - XMMHYECKHE peakuuu. IIpu3HAKM W yCIOBUS NPOTEKaHMS XMMHUYECKHX peakiuid. [loHsTne o6 3Kk30- M
JHIOTEPMHYECKHX peakUusaX. Peakninu ropeHus Kak 4acTHBIN Clydai 9K30TEpPMHUYECKUX PEaKIUil, IPOTEKAIONINX C BBIIEICHUEM CBETA.

3aKOH COXPaHEHHMS MacChl BEIIECTB. XUMHUYECKHE YpaBHEH!Us. 3HaUCHNE NHICKCOB B K03 ¢uunenToB. CocTaBlIeHNE YPAaBHCHUH XMMUYECKIX PEAK UM,

PacueTsl o XuMHYIeCKUM ypaBHEHUSIM. PemeHne 3a1a4 Ha HaXOXICHHE KOJIMYECTBA BEIIECTBA, MAacChl HIIM 00beMa MPOAYKTa PEaKIUH 110 KOJIHYIECTBY BEIIECTBA, Macce
Wi 00bEMy HCXOIHOTO BEIIecTBa. PacueTsl ¢ MCIIOIB30BAaHUEM MOHSTHUS «IOJIS», KOT/Ia HCXOIHOE BEIIECTBO AaHO B BHJIE PACTBOPA C 3aJaHHOW MAacCcOBOH J0JICH pacTBOPEHHOTO
BEIIECTBA WU COAEPIKUT ONPEAEICHHYIO JOTI0 IPUMECEIL.

Peaxiuu pasnoxxenus. IloHsTie o ckopocTr Xxumuueckux peakuuii. Karanuzatopsl. @epMeHTHI.

Peaxunu coeaunenns. Kataautuueckue u HeKaTamuTHueckue peakiuu. O0paTuMblie ¥ HeOOpaTUMbIE PEaKIHH.

Peakiuu 3amenieHus. DJIEKTPOXUMMUYECKHHM pSAA HANpPsDKCHUH METAlIOB, €r0 HCIOIb30BaHME Ui NPOTHO3HUPOBAHMSA BO3MOXHOCTH TPOTEKaHHS PEaKIUd MexIy
MeTaJlIlaMU ¥ pacTBOpaMu KUCJIOT. Peakiiuy BLITECHEHMSI OJHUX METAJIJIOB U3 PACTBOPOB UX COJIEH IPYrUMHU METaUIaMU.

Peaxuuu ooMeHa. Peakiinu HeiTpanuzanuu. Y CIOBUS IPOTEKAHUS peakInii 0OMEeHa B pacTBOpax J0 KOHIIA.

THITBI XUMUYECKNX PEAKIHH (TT0 MPU3HAKY «UHCIIO M COCTaB UCXOAHBIX BEHIECTB M MPOIYKTOB PEakIMn») HA IIPHIMEpPEe CBOMCTB BOABI. Peaknus pa3inoxeHus - 3JIeKTposIn3
BOABI. Peakiuy coeqHEHNs - B3aUMOJIEICTBHE BOJBI C OKCHIAMH METAJUIOB M HeMeTasuoB. [loHaTHe «ruapokcuaby. Peakiyun 3amenenust - B3auMOJIEHCTBHE BOJBI C IETOYHBIMU U
IIEI0YHO3eMENIbHBIMU MeTalaMi. Peakiun oOMeHa (Ha mpuMepe rupoiin3a Cynb(uia aTIOMUHAS U KapOua KabIus).

Pacuérnbie 3agaun. 1. BeluncneHne no XMMHYECKMM YpPaBHEHHMSAM MAacChl MM KOJUYECTBA BELIECTBA MO M3BECTHOM Macce MM KOJIMYECTBY BEIIECTBA OJHOTO M3
BCTYNAIOIIAX B PEAKIMIO BEIECTB WJIM IPOIAYKTOB peakiyu. 2. BrraucieHne macchl (KOJIMYECTBAa BELIECTBA, 00beMa) MPOJYKTa PEakIHH, €CIM HM3BECTHa Macca MCXOIHOTO
BEIIIECTBA, COJIEPIKAIIETO ONPEACICHHYIO JIOJ0 puMecei. 3. Brrunciienne Macchl (KOJIMYecTBa BEIECTBa, 00beMa) NPOIyKTa Peakliy, €CII U3BECTHA Macca pacTBOpa M MaccoBast
J10JI1 PACTBOPEHHOI'O BELIECTBA.

IIpeaMeTHbIe pe3yabTAThI 00YYECHMS

VYyanuiics JoJIKeH ymemy:

e  IacCHPpUINPOBATh XUMHUYECKUE PEAKIHHU IO YHCIY W COCTaBY MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKINH; TEIUIOBOMY 3(()eKTy; HANpaBICHUIO MPOTCKAHUS PEaKIVH;
YYacTHIO KaTalau3aTopa;

®  HCIOJB30BATh TAOIHITY PACTBOPUMOCTH JIsl ONIPEICIICHIS] BO3MOKHOCTH MPOTEKAHMS PEaKInii OOMEHa; NEKTPOXUMIYCCKUH PSJT HAPSHKEHUH (AKTUBHOCTH) METAJLIOB ISt
ONpeesIeHUs] BOBMOKHOCTH MPOTEKaHUsI peakLUi MeX 1y METaJUIaMU U BOJHBIMH PAaCTBOPAMU KUCJOT U COJIEIH;

e  Ha0IIOJATh U ONKCHIBATH MPU3HAKU M YCIOBHS TCUCHIS XUMHYCCKUX PEAKIUH, IeNaTh BEIBOIBI HA OCHOBAHUY aHAIHM3a HAOIIOICHUI 32 SKCIICPUMECHTOM;

®  IPOBOJUTH PACYETHI MO0 XUMHYCCKHM YPAaBHEHHSM HAa HAXOXKICHUE KOJIMYECTBA, MACCHI WA 00BbeMa MPOAYKTA PEaKIUH IO KOJIHMYECTBY, Macce WIH 00BEeMY HUCXOIHOTO
BEILECTBA; C UCTOJIb30BAaHUEM MOHITHSI «JI0JIsD», KOI/Ia UCXOJAHOE BEIECTBO AAHO B BHJIE pacTBOpa C 3aJJaHHOW MAaccOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA WK COIAECPIKUT
OIPE/ICJICHHYO JIOJII0 IPUMECEH.



MetanpeaMeTHbIe pe3yJbTAThI 00y4eHUs

VYyamuiics HOJIKEH ymems.:
®  COCTaBIATH HA OCHOBE TEKCTa CXEMBI, B TOM 4HUCIIe ¢ IpuMeHeHueM cpeacts UKT;
CaMOCTOSATENFHO OPOPMIIATH OTUET, BKIFOUAIOIIUH OMICAHIE SKCIIEPUMEHTA, €T0 Pe3yIbTaTOB, BEIBOJIOB;
HCTIONIB30BATh TAKOH BH MBICJIIEHHOTO (MAEAIFHOT0) MOACIMPOBAHMS, KAK 3HAKOBOE MOAEINPOBAHHUE (Ha IPHMEpPEe YPAaBHEHUI XUMUYECKUX PEAKIIUi);
pas3nuyaTh 00beM U COJIepIKaHHE TIOHATHH;
pas3nuyaTh poJOBOE M BUAOBOE MOHATHS;
OCYIIECTBIISITH POAOBHIOBOE ONPE/IEICHHUE TIOHATHH.

Jdemoncrpamuu. [Ipumepsl dusnueckux sBIeHHH; a) IuaBneHue napaduHa; 0) nuddy3us AYMKMCTHIX BEIIECTB C ToOpslied JIaMIOYKW HakainuBaHus. IIpumepsl
XMMHUUYECKHX SIBJICHUI: a) TopeHre Maruus; 0) B3aMMOAEHCTBUE COJISTHOM KHCIIOTBI C MPaMOPOM WJIM MeJIoM; B) mosrydenue rugpokcuna meau (11); r) pactBopenue moiaydeHHOro
THIpPOKCH/IA B KUCIOTax; 1) B3aumojeiictBue oxcuaa Menu (1) ¢ cepHOM KHCIOTOH IpH HarpeBaHWM; €) pa3loKeHUE MepMaHraHaTa Kauus; )K) B3auMoJeicTBHE pa30aBlIeHHBIX
KHCJIOT ¢ MEeTaJIaMH.

JlaGopaTopHble onbIThI. 3. CpaBHEHUE CKOPOCTH UCTIAPEHHS BOJIBI U CIIUPTA T10 HCYE3HOBEHHIO MX Karlelib Ha QUIIbTpoBanbHOM Oymare. 4. OKUCIIeHHE MEH B IIIAMEHU
CIHMPTOBKHM WX Topesku. 5. [loMyTHeHHEe M3BECTKOBOW BOJBI OT BBIABIXAEMOTO yIJIEKHCHOro rasa. 6. [lomydeHue yriieKMcioro rasa B3aMMOJECHCTBHEM COJBI M KHCIOTHL 7.
3amemenne Menu B pactBope xiopunaa meau (1) sxenesom.

Hpakrnueckas padora Ne S.IIpuzHaku XUMHUUECKUX PEAKLIUM.

IIpeaMeTHBIE Pe3YIbTATHI 00VUEHHS .

Yyanmiics JOJIKEH ymenmy:
e  oOpaimaThes ¢ 1TabOPaTOPHBIM 00OPYIOBAHUEM M HArPEBATEIBHBIMY MIPUOOPAMU B COOTBETCTBUH C MIPABUIAMU TEXHUKH O€30MACHOCTH;
BBIMOJIHATH MPOCTCHIIIE TPUEMBI PA0OTHI € JTAOOPATOPHBIM 000PYIOBAHUEM: JTAOOPATOPHBIM IITATHBOM; CIIUPTOBKOA;
HaOJII01aTh 32 CBOMCTBAMHU BEILIECTB U SIBIICHUSMH, TPOUCXOISIIUMU C BEIIECTBAMU;
ONHUCHIBATH XUMHUYECKUN IKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3bIKA U S3bIKA XMUMHUH;
JIeNaTh BEIBOJBI II0 Pe3yNIbTaTaM IPOBEICHHOTO SKCIICPUMEHTA;
TOTOBHTH PACTBOPEI C OTIPENIEIIEHHON MacCOBOH JTOJIEH pacTBOPEHHOTO BEIIECTBA;
MIPUTOTOBHUTH PACTBOP U PACCUUTATH MACCOBYIO JOJIO PACTBOPEHHOTO B HEM BEIIIECTBA.

MeTtanpeamMeTHble pe3yabTaThl 00y4eHUs1

VYyuammiics JoJIKeH ymemy:
CaMOCTOSTENIFHO HCIIOJIB30BaTh OIIOCPEOBaHHOE HAOIIIOICHHE.

Tema 6. Teopus MIEKTPOJTUTHUECKOIH AUCCONMMALMM U CBOMCTBA KJIACCOB HEOPTraHUYECKUX coequHeHuii (22 y)

[NonsaTne 00 3IEKTPOIUTUICCKON AUCCONUAIMH. DICKTPOIUTHl U HEIJICKTPOIUTHL. MeXaHU3M JUCCOIUAINU SJICKTPOJIUTOB C PA3IMYHBIM THIIOM XHMUYECKOH CBS3U.
CreneHp AIEKTPONUTHYECKON aucconuary. CHIIbHBIC U CIa0bIe JICKTPOIUTEL.

OCHOBHBIC TIOJIOKCHUS TCOPHH JJICKTPOIUTHYCCKON Iucconmanuu. VoHHBIE YypaBHEHUs peakiuid. YCIIOBHS MPOTEKAHUS PEaKIHU OOMEHA MEXIy JJICKTPOJHUTAMH O
KOHIIA B CBETE€ MOHHBIX MPEACTABIECHUH.

Knaccudukarus HOHOB ¥ UX CBOMCTBA.



Kucnotsl, ux xinaccudukanus. Jucconmanysi KUCIOT U UX CBOMCTBA B CBETE TCOPUH ICKTPOTUTHICCKON TUCCOIMAIIUN. MOJICKYIIIPHBIC M MOHHBIC YPaBHEHUS PEAKIIUH
KHUCIIOT. B3anMopelcTBrUe KUCIOT ¢ MeTaJIaMH. DJIEKTPOXUMUYECKUHN Psii HanpsHKEeHU MeTallioB. B3anMopelicTBUe KUCIOT C OKCHAaMU METauloB. B3auMmoaeiicTBre KUCIOT ¢
OCHOBAHHSIMH - PEaKLUs HEUTpanu3anuu. B3auMoaelcTBrie KUCIOT ¢ CosiMU. Mcronb30BaHue TaOJIUIBI PACTBOPHUMOCTH TS XapaKTEPUCTUKNA XUMUYECKUX CBOWCTB KUCIIOT.

OcHoBanwusl, ux knaccupukanys. Juccounanyiss OCHOBAaHHN U UX CBOIMCTBA B CBETE TCOPUU JCKTPOIUTHICCKON TUCCOIUANNY. B3auMOAeiCTBIE OCHOBAHUH C KUCIOTAMU,
KHUCJIOTHBIMH OKCHIaMH ¥ COJSIMU. Vcronp30Banne TaONHIBI PACTBOPUMOCTH IS XapaKTEPUCTHKN XUMHUECKIUX CBOWCTB OCHOBaHWH. Pa3nokeHrne HepacTBOPHUMBIX OCHOBAHUH PH
HarpeBaHUU.
Conu, uxX KIacCUPUKAIMA W AUCCOLMHUANNS PA3IMYIHBIX THIIOB coseil. CBOHCTBa colieil B CBeTe TEOPUH IICKTPOIUTHICCKON NUCCOIMaNni. B3anMopaeiicTBre cojeil ¢ MeTamiamu,
YCIIOBHSL TIPOTEKAaHUS STHX peakiuid. B3amMopeicTBrue comnelt ¢ KUCIOTaMH, OCHOBaHUSMH U COMSIMH. Vcronp30BaHne TaOIUIBI pACTBOPUMOCTH ISl XapaKTePUCTHKH XUMHUECKUX
CBOMCTB COJICH.

O6o06menne cBeneHmii 00 OKCHAAX, UX KiIacCH(UKAIINN U XUMHUIECKUX CBOMCTBAX.

T'eneTnueckue psiibl METAJUIOB U HEMETAJUIOB. | eHeTHuUecKast CBSI3b MEX/Ty KJIacCaMU HEOPTaHUYECKUX BELIECTB

OKHCIUTENbHO-BOCCTAHOBUTENbHBIEC peaki. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHUE.

Peakiuu vOHHOTO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CoCTaBlIeHHE YpaBHEHUH OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX pEaKUUid METOI0M
3JIEKTPOHHOTO OanaHca.
CBOICTBa MPOCTHIX BEIECTB - METAJIOB U HEMETAJJIOB, KUCIIOT U COJICH B CBETE MPEICTABICHUNA 00 OKHCIMTEIFHO-BOCCTAHOBUTENBHBIX Mporeccax. IIpeIMeTHbIe pe3yabTAThI

odyueHms:

VYyamuiicst JOIKEH ymems.
®  UCHOJb30BaTh NPHU XapaKTEPUCTHKE MPEBPAIICHUM BEIIECTB MOHATHS: «PACTBOP», «IJIEKTPOJUTHUECKASI IUCCOLMALUA», «AIEKTPOIUTH», «HEIIEKTPOIUTHI», «CTEIECHb
JVICCOIIHAITII, «CHIIBHBIC IIEKTPOIIUTHI», «CIa0bIe AIEKTPOIHUTED», «KATHOHBI», AaHUOHBD, KKACIOTBI», K\OCHOBAHUSY, «COIN», «HOHHBIC PEAKIINNY, «HECOICO0pasyromune
OKCHIIBI», «COJICOOpa3yIOUINe OKCHIBI», «OCHOBHBIC OKCHIBD», «KHUCJIOTHBIC OKCHIABI», «CPEOHHUE COJM», «KUCIBIC COJI», «OCHOBHBIC CONN», «TCHETHUCCKUH psm»,
«OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINNY, KOKUCIHUTEIb), «BOCCTAHOBUTEINDY, «OKUCIEHHUEY, «BOCCTAHOBICHUEY;
®  ONHCHIBATH PACTBOPCHHE KaK (HU3UKO-XUMHUYCCKHIA IPOIIECC;
®  WUIIOCTPUPOBATH MPUMEPAMU OCHOBHBIE MOJIOKESHHS TEOPUH DIEKTPOIUTHUYECKON JUCCOIMAINH; TeHETUUECKYIO B3aUMOCBSI3b MEXIy BellecTBaMH (IPOCTOE BEIIECTBO —
OKCHUJ — THUAPOKCU — COJIb);
®  XapakTepu30BaTh OOIIHE XUMUYECKHE CBOMCTBA KHUCIOTHBIX U OCHOBHBIX OKCHJOB, KHCIOT, OCHOBAHMH M COJIEH C MO3UIMI TEOPUU DJICKTPOIUTUYECKON JUCCOIMAIINM;
CYIIHOCTb 3JIEKTPOIUTHUECKOMN IUCCOLMAIMY BEMIECTB C KOBAJIEHTHOM MOJIAPHON M MOHHOW XMMHMUYECKOM CBSI3bI0; CYIIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKIIUi;
®  [PUBOJUTH NPUMEPHI PEAKLMMA, MOATBEPKIAIOLIIMX XUMHUUECKHE CBOMCTBA KHUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHUCIIOT, OCHOBAHUH U COJIEH; CYLIECTBOBAHUE B3aUMOCBS3H
MEXAYy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BELIECTB;
®  KIACCH(PHUINPOBATh XMMUICCKHE PEAKIUH IT0 «M3MECHEHUIO CTENICHEH OKHICIICHHS JIEMEHTOB, 00Pa3yIOMIUX PearupyroIIne BEIIECTBAY;,
®  COCTaBJISITh yPaBHEHUS 3JIEKTPOIUTHUECKON AUCCOLMAIIMY KUCIIOT, OCHOBAaHUM U COJIEH; MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAILlEHHbIE HOHHBIE YPABHEHUS PEAKIUU C y4aCTHEM
ANEKTPOJINTOB; YPAaBHCHHS OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi, UCIIONB3Ys METOX JJICKTPOHHOTO OalaHca, YpaBHCHHS pPeaKIWi, COOTBETCTBYIOIIUX IOCIIe-
JIOBATENLHOCTH («IIETIOYKE») MPEBPAIIEHUH HEOPTaHUIECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
OIPEAEIIATh OKUCINUTENb U BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBJIEHNE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX;
YCTaHaBIIMBAaTh IPUUMHHO-CJIEICTBEHHBIE CBS3M: KJIAaCC BELIECTBA — XUMHUYECKUE CBOMCTBA BEIIECTBA;
HaO0JII0/IaTh ¥ OMUCHIBATH PEAKIIUU MEXTY DJIIEKTPOIUTAMHU C TIOMOIIHIO €CTECTBEHHOTO (PYCCKOTO MUJIM POJIHOTO) A3BIKA U S3bIKA XHUMHH;
TPOBOJIUTH OIIBITHI, MOATBEPKAAIONINE XUMHUUECKHUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.

MetanpeaMeTHbIe pe3yJbTAThI 00y4eHUs

VYyamuiicst OJIKEH ymemby.:
e  JlenaTh MOMETKH, BBIMUCKH, IUTUPOBAHUE TEKCTA;
®  COCTaBIATH JOKJAL;
®  COCTaBJTH Ha OCHOBE TeKcTa rpaduky, B TOM 4mcie ¢ npumeHeHneM cpencts MKT;



BIIAJIETh TAKUM BHJIOM U3J0XKEHUS TEKCTa, KaK paccykJICHHE;
UCIIONIb30BATh TAKOW BHJ MBICJIEHHOTO (M1€ajIbHOT0) MOJICIIMPOBAHUS, KaK 3HAKOBOE MOZEINpPOBaHUE (Ha NpUMEpE ypaBHEHHUH peakMi TNCCOLMANH, HOHHBIX YPaBHEHUH
peaKLuii, IoJTypeakiuii OKMCICHHUS-BOCCTAHOBIICHHS);

pas3ynyaTh KOMIOHEHTHI I0Ka3aTeNbCTBA (TE3HC, apIYMEHTHI B ()OPMY JO0Ka3aTeNbCTBA);

OCYIIECTBIIAITH MPSMOE HHAYKTHBHOE JI0Ka3aTEIbCTBO.

JeMoHcTpanuu. VcnpITaHHEe BEIIECTB M HMX pPAacTBOPOB HA 3JIEKTPONPOBOAHOCTb. 3aBHCHUMOCTH 3JIEKTPOIIPOBOAHOCTH YKCYCHOH KHCIOTBI OT KOHLEHTPAIUH.

BsanmMopeiicTBre IIHKA ¢ cepol, consHON Kucmotoi, xaopumom meau (II). operne maraus.

JlaGopaTopHble onbIThI. §. Peakmum, XapakTepHbIe UIS pacTBOPOB KHCIOT (COMSHON WM cepHOi). 9. Peakunu, xapakTepHbIe AJIs paCTBOPOB IIeN0Yei (THIPOKCHIOB

HaTtpus wnn kamus). 10. [lomydenne u cBOHCTBa HEpACTBOPUMOTO OCHOBaHUS, HarpuMep ruapoxcuna mean (II). 11. Peakmum, xapakTepHble Ui pacTBOPOB COJIeH (Hampumep, Ui
xnopuna meau (II)). 12. Peakimu, xapakTepHble Ui OCHOBHBIX OKCHAOB (Hampumep, A okcuza kanplus). 13. Peakunu, XxapakTepHble AJs KUCJIOTHBIX OKCHIOB (HampuMmep, s
YIJIEKHUCIIOTo rasa).

IIpakTnyeckas padora Ne 6. CBolicTBa KUCIIOT, OCHOBAHUH, OKCHJIOB U COJIEH.
IIpakTnuyeckas padora Ne 7. Pemenue sxcriepuMeHTaIbHBIX 3a7ay.

IIpeameTHbIE pe3yabTaThl 00y4eHHsI

VYyamuiicst JOIKEH ymems.

oOparaThesi ¢ 1abopaToOpHBIM 000PYAOBaHUEM U HarpeBaTeIbHBIMU MPUOOPAaMH B COOTBETCTBHU C IIPAaBUIIAMHU TEXHUKH 0€30MaCHOCTH;
BBINIOJHATH MTPOCTEHINKE TIPHEMBI 00paIeHUsI ¢ Ta0OpaTOPHBIM 000PYI0BaHUEM: JIAOOPATOPHBIM IITATUBOM, CTUPTOBKOH;

Ha0JII01aTh 32 CBOMCTBAMH BEILIECTB U SBICHUSAMH, IPOUCXOSIIUMHU C BEILIECTBAMM;

OIUCHIBATH XUMUYECKHUI IKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) SI3bIKA U S3bIKa XUMUH;

JIeTIaTh BBIBOABI M0 Pe3yIbTaTaM MPOBEAEHHOTO IKCIIEPUMEHTA.

MetanpeamMeTHble pe3yabTaThbl 00y4eHus!

VYyamuiicst JOIKEH ymems.

OTIPENETATh, NCXOIS N3 YIeOHOH 3a1a4un, HEOOXOAMMOCTh HETIOCPEICTBEHHOTO WIIM OTIOCPEI0BAHHOTO HAOIIOACHHS;
CaMOCTOATENLHO (POPMHUPOBATH IPOrPaMMy SKCIIEPUMEHTA.

TPEBOBAHUA K YPOBHIO ITIOJAI'OTOBKH BBIITY CKHHUKOB.

BBINYCKHHUK HAYYHTCSH:

* OTIIMCHIBAThH CBOMCTBA TBép]lI)IX, KHUIOKHX, F33006pa3HBIX BCIIECTB, BBIACIIAA UX CYHICCTBCHHBIC ITPU3HAKHU,
¢ XapakTE€prU30BaTh BEIIECTBA 110 COCTABY, CTPOCHUIO 1 CBOﬁCTBaM, yCTaHaBJIMBATh NPUYMHHO-CJICACTBEHHBIC CBA3YU MCKY MTaHHBIMHU XapaKTCPUCTUKaMH BEIICCTBA,
¢ paCKpbIBaTb CMBIC]I OCHOBHBIX XHMHWYECKHX MMOHSATHI «arom», «MOJICKYJa», «XUMHYECKHI QJIEMCHT), «IPOCTOC BCIICCTBO)», «CJIO0XHOEC BEHICCTBO», «BAJCHTHOCTH),

HCIOJIb3Ysd 3HAKOBYIO CUCTEMY XUMHU,

* 1300pakaTh COCTAB MPOCTEHINX BEIIECTB C MOMOIIBI0 XUMHUIECKUX (POPMYI U CYIITHOCTh XUMHUYECKUX PEAKIINN C MOMOIIBI0 XUMUYECKUX YPAaBHEHHIA;
* BBIUUCIIATh OTHOCHTENBHYIO MOJEKYISIPHYIO H MOJIIPHYIO MaccChl BEIIECTB, a TAK)KE€ MAaCCOBYIO JOJII0 XUMHUECKOTO 3JIEMEHTA B COCUHEHUSX JUI OLIEHKU UX MPaKTUYECKOU

3HAYUMOCTH,

¢ CpaBHHMBAThH I10 COCTAaBy OKCHU/Ibl, OCHOBAaHUsI, KUCJIOThI, COJIN;



* KJIacCU(pUIMPOBATh OKCUIBI M OCHOBAHHS MO CBOMCTBAaM, KHCIIOTHI U COJIM IO COCTaBY;

* [10J1b30BaThCS JTA00PATOPHBIM 000PYIOBaHUEM U XMMUYECKOH MOCY10H;

* IPOBOAUTH HECJIOKHBIE XUMHYECKUE OMBITH U HAOJIIOJCHUS 32 U3MEHEHHSIMU CBOWCTB BELIECTB B IIPOLIECCE MX NPEBPAILEHNUI; COOII0NATh NMPpaBUila TEXHUKH 0€3011acHOCTH
NP MTPOBEJICHUH HAOJIIOICHUIT U OTIBITOB;

* pa3IMYaTh KCIEPUMEHTAIBHO KHUCIIOTHI U MIETIO0YH, MOIb3YACh HHANKATOPAMH; OCO3HABATh HEOOXOANMOCTE COOMIOICHHS MEP OE30ITaCHOCTH MPH OOPAIIEHUHN C KUCJIOTaMH U
HIeJI0YaMH.

* pacKpbIBaTh CMBICI IIeproanYecKoro 3akoHa . 1. Menneneena;

* ONMCHIBATH M XapaKTEPH30BaTh TAOINIHYIO (pOPMY IEPHOIUIECKOI CHCTEMBI XMMHUYECKHX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SAAEP M PACIPEENICHHE YUCIA 3JIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKUX DJIEMEHTOB MaJbIX MEPHOIOB NMEPHOANIECKON
CUCTEMBI, a TAK)Ke KaJlisl U KaJbLus;

* pa3NIu4aTh BUAbl XMMUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJIPHYIO, KOBAaJEHTHYIO HETIOJIAPHYIO U METAJUIMYECKYIO;

* 1300pakaTh AJIEKTPOHHO-NOHHBIE (DOPMYIIBI BEIECTB, 00pPa30BaHHBIX XUMUYECKUMH CBSI35IMU Pa3HOTO BUJIA;

* BBISIBJIATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAJUINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYISPHBIX, METANINUYECKUX;

* XapaKTepU30BaTh XMMUUECKHE 3JIEMEHTHI M UX COSIMHEHHSI Ha OCHOBE ITOJIOXKEHUS SJIEMEHTOB B NIEPUOIMYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHSI UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAUCHHE MEPUOMYECKOr0 3aKOHA U TEPHOJMYECKOM CHCTEMBl XUMUUYECKHX dieMeHToB JI. 1. MenneneeBa; * 00bIACHITH
CYTh XMMUYECKHX MTPOIIECCOB U X MPHHIMITUATIBHOE OTINYUE OT (HPU3UIECKUX;

* Ha3bIBATh IPU3HAKU U YCIOBHS NPOTEKAHUS XUMUYECKUX PEAKLINN;

* yCTaHABJIMBATh MPUHAICKHOCTh XUMHUYECKOH PEAKINH K ONPEAEIEHHOMY THITY 10 OTHOMY U3 KIacCH()MKAIIMOHHBIX NPU3HAKOB: 1) 110 YHCIy M COCTaBY HCXOIHBIX BEIECTB
U TPONYKTOB pEakIuM (PeaknWd COCIUHEHHS, DPA3I0KEHWs, 3aMEUICHHs M OOMEHa); 2) M0 BBLACICHHWIO WIM TMOIJIOMEHHWIO TEIUIOTHl (PEaknuM SK30TEpPMUYECKHE U
SHIOTEPMHYECKHE); 3) MO M3MEHEHHUIO CTENCHEH OKHCICHMS XMMHUYECKHX AJIEMEHTOB (pEakmuy OKHCINTEIbHO-BOCCTAHOBHUTENBbHBIE); 4) 0 0OpaTHMOCTH Tpolecca (peakiuu
o0paTUMBbIe I HEOOpATUMEIE);

* COCTaBJISITh YPAaBHEHUSI 3JICKTPOJIMTUYECKOW JHCCOLMAIIMU KHUCJIOT, IIENOYeH, COJel; MOJHble W COKpAall€HHbIE WOHHBIE ypPaBHEHMs peakluid OOMEeHa; ypaBHEHHUs
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIUM;

* IPOTHO3UPOBATH TMPOAYKTHI XUMHYECKUX PEeaKLuil Mo (opMysaM/Ha3BaHUSIM MCXOJHBIX BEIECTB; ONpPEICISITh UCXOJHbIE BEIIECTBA MO (opMyrnamM/Ha3BaHUSAM NPOAYKTOB
peakuuy;

* COCTaBJIATh YPaBHEHUS PEaKINii, COOTBETCTBYIOIIMX ITOCIEA0BATEIbHOCTH («IIETI0UKE)) IPEBPallCHIH HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB;

* BBISIBJIITD B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUACTEILCTBYIOIINE O IPOTEKAHUN XUMUUYECKON PEaKIIUH;

* IPUTOTOBIISITH PACTBOPEI € ONPENENEHHON MacCOBO oIl paCTBOPEHHOTO BEIIECTBA;

* OMpEAEIATh XapaKTep CPelbl BOAHBIX PACTBOPOB KUCIIOT M LIEJIOUEH 10 U3MEHEHHIO OKPACKU UHJIUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKIUH, OATBEPKJAIOIINE HATUYHE B BOJHBIX PACTBOPAX BEIIECTB OTAEIBHBIX HOHOB

* OIIPEIEIISITH IPUHA/IIEKHOCTh HEOPTaHNIECKUX BELIECTB K OJTHOMY M3 N3y4YEHHBIX KJIACCOB/TPYIIN: METa/UIbl M HEMETaJUIbl, OKCHIIbI, OCHOBaHMS, KHCJIOTHI, COJIH;

* COCTABIISITH (POPMYJIBI BEIIECTB MO MX Ha3BaHMUSM;

* ONpEAEHIATh BAICHTHOCTh U CTENIEHb OKUCICHHS JJIEMEHTOB B BELIECTBAX;

* COCTaBJISITh (POPMYJIbI HEOPTAaHWYECKUX COCAMHEHUIT 10 BAJICHTHOCTSIM M CTETIEHSIM OKHCJICHUsI 3JIEMEHTOB, a TaKke 3apsJaM MOHOB, yKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH
KHUCJIOT, OCHOBAHUH U COJIEH;

* OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHUsSI (PU3NYECKMX M XUMHYECKHUX CBOMCTB INPOCTHIX BEIIECTB (METAJUIOB M HEMETAJUIOB) M HX BBICIIMX OKCHIIOB, 00Opa30BaHHBIX
3JIEMEHTaMU BTOPOTO U TPETHETO NIEPUOJIOB;

* Ha3bIBAaTh OOIINE XUMHYECKHE CBOMCTBA, XapaKTePHBIE AJIS TPYII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBAaTh OOIIHE XUMHYECKHE CBOMCTBA, XapaKTEPHBIE AJIS KKJOT0 M3 KJIACCOB HEOPraHMYECKHUX BEIIECTB: KUCIOT, OCHOBAaHHH, COJIEH;

* IPUBOAUTH IIPUMEPHI PeaKLUi, NOATBEPKIAIOIIUX XUMUIECKUE CBOMCTBA HEOPraHUYECKHUX BELIECTB: OKCHJOB, KUCIIOT, OCHOBAHUH U COJIEH;

* OMPEAEISATH BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX;

* COCTABIISITh OKUCIUTEIEHO-BOCCTAHOBUTENBHBIH OajlaHC (1J1s1 N3yYeHHBIX PEAKIMi) 110 MPE/IIOKEHHBIM CXeMaM peaKLunii;

* IPOBOAUTH JTA0OPATOPHBIE OIIBITHI, TOITBEPKAAIOIINE XMMHUUECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKNX BEILECTB;

BbINYCKHHK MOJIYYMT BO3MOKHOCTh HAYUMTHCS




* IPaMOTHO O0paIaThCs ¢ BEIECTBAMU B ITOBCEHEBHOM )KU3HM;

* 0CO3HaBaTh HEOOXOANMOCTD COOJIIOICHHS IIPABMII DKOJIOTUYECKH OE30I1aCHOTO MOBEACHHSI B OKPY’KaIOIIEH MPUPOIHOIL cpene;

* IOHMMATb CMBICI ¥ HEOOXOIUMOCTh COOIOICHUS ITPEAITMCAHUM, IPEJIaraeMbIX B MHCTPYKIHUAX 0 UCIIOJIB30BaHUIO JIEKAPCTB, CPEACTB OBITOBOH XUMHUH U JIP.;

* UCIIOJIb30BATh NIPUOOPETEHHBIE KIIIOUEBBIC KOMIIETCHTHOCTH IIPH BBIIIOJIHEHUH UCCIIEI0BATEIbCKUX MPOEKTOB M0 N3YyYEHHUIO CBOWCTB, CIIOCOOOB MOJIyYEHUS M PACIiO3HABAHHS
BEILIECTB;

* pa3BHBaTh KOMMYHHKAaTHBHYIO KOMIETEHTHOCTH, HCIIOJIB3YSI CPEICTBA YCTHOH M IHCBMEHHONW KOMMYHHUKAIMM IIpH paboTe C TEKCTaMU ydeOHHKa M JOMOJIHHUTEIbHOU
JIUTEPaTypOH, CIPAaBOYHBIMHU TaOJIHIIAMH, IIPOSIBIISITH TOTOBHOCTh K YBaKCHUIO HHOM TOYKH 3PEHUS NIPH 00CYKACHUH Pe3yIbTaTOB BBIMIOIHEHHON PaboTHI;

* 00BEKTUBHO OIICHMBATh WH(POPMAIMIO O BEUIECTBAX M XUMHYECKHX IIPOIECCaX, KPUTUUECKH OTHOCHTHCS K ICEBIOHAYYHOW MH(OpMAaluH, HEZOOPOCOBECTHOH peKiIaMe,
KacaroLIelcsl NCTIOb30BAHNS PA3INIHBIX BEIIECTB.

* 0CO3HaBaTh 3HAUCHNE TEOPETHUCCKUX 3HAHWUH JUIS IPAKTUIECKON IESITENbHOCTH YEI0BEKa;

* ONUCHIBATH U3YYEHHBIE OOBEKTHI KaK CHCTEMBbI, IPUMEHSISI JIOTUKY CUCTEMHOT'O aHaJIN3a;

* IPUMEHSTH 3HAHMS O 3aKOHOMEPHOCTSIX MEPHOJANIECKON CUCTEMbI XUMUYECKHUX JIEMEHTOB JJIsl OOBSCHEHUS U NPEJIBUICHNS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BHBaTh MH(OPMALMOHHYIO KOMIICTEHTHOCTh MOCPEACTBOM YIIIyOJIeHHs 3HaHWH 00 MCTOPUU CTAHOBJICHUSI XMMHUYECKOH HayKH, €€ OCHOBHBIX IOHSATHH, EPHOANIECKOTO
3aKOHa KaK OJIHOTO U3 BaXKHEHIINX 3aKOHOB MPUPOJIBI, a TAK)KE O COBPEMEHHBIX JOCTIDKEHUSAX HAYKU U TEXHUKU.

* COCTaBJISITh MOJIEKYJISIPHBIE U MTOJTHBIC MOHHBIE YPABHEHUS MO COKPAILEHHBIM HOHHBIM YPaBHEHUSM;

* IPUBOAUTH TIPUMEPHI PEaKIUil, OATBEPIKIAIOIINX CYLIECTBOBAHHE B3aUMOCBS3H MEX,Ty OCHOBHBIMH KJIaCCAMU HEOPT'aHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YJILTATHI BO3ACHCTBHS Pa3INYHBIX (PaKTOPOB HAa N3MEHEHHE CKOPOCTH XMMHUECKOH PEaKIIH;

* IPOTHO3UPOBATH PE3YJIBTATHI BO3JCHCTBHS PA3INIHBIX (PAKTOPOB Ha CMEIICHUE XUMHUECKOTO PABHOBECHSL.

* IPOTHO3UPOBATh XMMUUECKHE CBOICTBA BEIIECTB HA OCHOBE HX COCTAaBAa M CTPOCHNS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIIATH OKHCIUTEIbHBIE I BOCCTAHOBUTEIIBHBIE CBOICTBA C YUETOM CTENIEHEH OKUCIICHNUS 3JIEMEHTOB, BXOISIINX B €T0 COCTaB,;

* BBIIBIISTH CYIIECTBOBAHHIE T'€HETHUECKOI B3aNMOCBSI3H MEK/Ty BEIIECTBAMH B PAAY: IIPOCTOE BELMIECTBO — OKCHI — THIPOKCHI — COJIb;

* OpPraHHU30BBIBATh, IPOBOIUTH YUEHHUECKUE TPOEKTHI IO UCCIIEIOBAHNIO CBOWCTB BELECTB, HMEIOLINX Ba)KHOE MPAKTHYECKOE 3HAUCHHUE.



Hoypouuoe njlaHupoeanue no xumuu, 8 Kknace,
(2uaca 6 neoeno, écezo 68 uacos), YMK O. C. I'abpuensana

Ne No ConeprkaHre IporpaMMHOIO Ko | Hara [loBTOpeHue Homa
ypoKa | ypoka | mMarepuana - HIHee 3amanus, popmupyromue YY I
o 1o qec 3a/1a- Hcmonn3oBa-
npexa- | TeMe TBO HHC peryus- MO3HaBa- | KOMMYHH- | JIMYHOCTH nue UKT
METY qa- TUBHBIC TENbHBIC | KATUBHBIE | bIE
COB
Tema 1. BBenenue B xumuio (6 yacon)
1 1 Bognsrit nacTpykTax no Th mpu 1 dusnyueckue 81, dopmu- dopmu- dopmu- dopmu-
pabote B KaOWHETE XUMHUH. CBOWCTBa, yop. 4 | poBaHHe | poBaHHE | pOBaHUE poBaHue
[Ipeamer xumun. Bemectsa. ¢dusnueckoe NOHSITHA | YMCHHUS YMEHUS uHTEpeca
TEJ0 o xumuH | HaOdromat | paboTaTh B | K HOBOMY
2 2 [IpeBpamenns BemectB. Porb 1 duznyeckue 82,3 U €€ pONu | b, IeNaTh | Hapax, npeaMe- | Buptyanpraas
XMMUU B KU3HH YeJIOBEKa. CBOICTBa B JKU3HU | BBIBOJIBI oTBEYaTh Ty. nabopaTopust
3 3 IpakTnyeckas padora: Nel. 1 ATom c.174 | 4enoBeka | mpu Ha [Mpesenranus
«[Ipnémst MIPOBEAEH | BOMPOCHI
oOpareHus ¢ 1a00paTOPHBIM uu YUUTEIS,
000pyTIOBaHHUEM OIIBITOB, yMEHHE
4 4 [Mepuoanueckas cucrema 1 84 YMCHUA HCIIOJIB30-
XHMHYECKUX 3aeMeHToB J[. 1. paborarb | BaTh
MeHnzeneeBa. 3HAKM XUMHUUECKHUX C KHUIOM | XUMHYECKH
JIEMEHTOB. uc i SA3BIK,
5 5 Xumuyeckne HOpMyIIbI. 1 Haumenbiiee | 8§85 EpHOANT | yMCHHUE
OTtHOCHUTENBHAS aTOMHAs H o0riee yp. eCKOM pabotarts ¢
MOJIEKYJIIpHas Macca. KpaTHOE, 14 cucTe- XUMH1eC-
aTom, MOH. KOH
MOJIEKYJIA TIOCYJIOH.
6 6 IIpakTyeckue padorbr: Ne2. 1 C.180
«Habronenue 3a ropsiiei
CBEYON»
Tema 2. ATOMBI XHMHY€CKHX 3JIeMeHTOB (7 4acoB)
7 1 OCHOBHBIE CBEJIEHHS O CTPOSHUHT 1 AToM. 86,7 Dopmu- Dopmu- dopmu- Dopmu- IIpe3enranus
aToMoB. M3oTors! Crpoenue poBaHUE | poBaHHME | pOBaHHE poBaHue
A1pa aToMa MOHATHUH | YMEHHSA YMEHUS HHTEpeca
8 2 CrpoeHue 3J1eKTpOHHBIX 00oj0uek | 1 ONeKTpoH 88, o cTpoe- | paboraTh | ciymaTh K INpe3enranus
aTOMOB. Ilepuon. 9¢.52y | HuH C KHUI'OH, | ydurens, KOHKpET-




I'pynma p.2 aTroMma, YMEHUS BECTH HOMY
9 3 Nousl. MoHHast XuMHUeCKas CBA3b. 810 XUMHYECK | UHTETPHUP | AWAJIOT C XUMHYECK
ymp. 5 | ol cBsSI3U | OBaThb YUUTEIEM U | OMY
c.62 U ee 3HAHUSA U3 | APYTUMU JJIEMEH-
10 4 KoBajieHTHas CBSA3b. 811, BHJAX. ¢Gusukm B | yqamumu- | Ty, HOMCK | [Ipe3eHTanms
ynp.2¢c XUMHIO. co. JOIIOJIHUAT
.66 eIbHOM
11 5 MeTaunueckast XUMHUUYeCcKast 812 nHdopma [Ipe3enrtanus
CBS3b. ouu o
12 6 00001eHNe U CUCTEMATH3AIINS 84-12 HEM. [Ipe3enranus
3HAHUH 110 TeME: KATOMBI IIoBTO
XUMHYECKUX DIIEMEHTOBY pUTH
OCHOB
HEIE
MTOHAT
ust
TEMBI
13 7 KonTpoannas padora Nel o
TeMe: «Amombl XUMUYECKUX
2JIEMEHMOB»
Tema 3. IIpocThie BenecTBa (5 4acoB)
14 1 [IpocTrie BemecTBa-MeTaIbI. ®duznyeckue 813 dopmu- YMmenue Ymenue Osnane- | Ilpesenranus
CBOICTBA poBanue | paboTaTh | COTPYIOHHY | HHE
15 2 [IpocTsie BemecTBa-HEMETAILITBI. Ddusnyeckue 814, HOHSTHUSA ¢ yueOHU- | aTh C HaBBIKA-
Annotponus. CBOICTBa yop.3 | O METaji- | KOM, YUHTENIEM B | MU JJIS
16 3 KomnyectBo BemecTtBa. Mok, OrtHocurensHa | §15, Jax, JIOTIOTHHUT | IOUCKE U MpaKTh-
MornsipHast Macca. sl aTOMHasi 1 ynop.1- | HEMETaul | eNbHOH cbope 4ECKOH
MoJIeKyspHas | 3 ax, mutepary | uHbopMalr | JAesTeib-
MacChl KOJIMYECT | pOM.IIEPH | WM, HOCTH.
17 4 MounsipHbIl 00bEM T'a30B. KomugectBo 816, BE onuyec- CIyluaTh
BEIECTBa yIp. 1, | BeLIeCT- KoM ero.
2 Ba. cucre-
18 5 Pemrenne 3amay mo reMam: KomnnuectBo 815, MO¥.
«Monsapubiii 06vem 2a308, BEIISCTBA, 16
KOAUYeCmeo 8eujecmaea. MoOJIIpHas ymp. 4-
macca, 5,c.85
MOJISIPHBII
o0BeM,
IMOCTOSHHAS

ABorazapo




Tema 4. CoenuneHusl XMMHYECKHUX 3J1eMeHTOB (16 yacoB)
19 1 CrereHb OKHCIICHUS. 1 817, ®opmupo | YmeHue YMeHue YMenue [IpesenTanus
yop.l, | Banme paborath | paboTaTh B | KCIOJb-
2 MOHATHSL | C yueOHHU- | mapax, B 30BaTh
20 2 Baxneiimme knaccel OWHapHBIX 1 818, O CTENEHH | KOM, rpymnmnax, 3HAHUA B
coequHeHUH. OKCUIBI. ymop.l | okucie- YMEHHE OTBEYaTh OBITY.
4 HUS, COIIOCTaB | Ha
21 3 OcHoBaHusl. 1 819, KJIacCOB JIATh, BOTIPOCHI
ynp.4- | COeUMHEH | paboTaTh | y4MTENs.
5 Hid, c
22 4 Kucnotst 1 §20, YHUCTBIX (opmymna
ynp‘3, BEIIECT- MU.
5 Bax H
23 5 Comn 1 821 CMeCsIX.
24 6 Cocrasienue hopMyJI coeid. 1 821,
ynp.2,
3
25 7 O060011eHne U cucTeMaTU3ays 1 ITosTo
3HaHUU 110 TeMe «BakHenmne pUTH
KJIacChl OMHAPHBIX COCTUHEHUI OCHOB
HbIE
HOHST
sl
TEMBI
26 8 AMop(dHBIE U KPUCTATITNIECKIE 1 ATom. 8§22 [Ipezenranus
BellecTBa. THITbI KPHUCTAITMYECKHX Mozekyna
peueTok ®dusnueckoe
TEJIO.
dusnueckue
CBONCTBA
27 9 YucThle BEIECTBA U CMECH. 1 CwmecH. 823
Uuctele
BEIIECTBA
28 10 IIpakTHyeckas padora Ne3. 1 C.181
«AHaNU3 MOYBbI U BOJBI»
HucTpykrax Th
29 11 MaccoBas 1011 KOMIIOHEHTOB B 1 Cwmecu. 8§24,




CMECH. Yucteie yp. 2,
BEIIEeCTBA 4,7
30,31 12,13 | Pemenune 3ama4 Ha HAXOXKIEHHUE 2
MacCOBOH JIOJIM KOMIIOHEHTOB
CMECH.
32 14 IpakTyeckas padora Ned, 1 C. 185
«IIpuroToBneHue pacTBopa caxapa
C 3aJJaHHOM MacCOBOH 1oeH
PacTBOPEHHOTO BEIIECTBA
Hucrpykrax Th
33 15 O60011eHne U cHCTEMaTU3AIHS
3HaHW 110 TeMe: «CoeTMHEeHUs
XUMHYECKUX DIIEMCHTOBY.
34 16 KonTpoannas padora Ne 2 no 1 813-24
TeMe «COoeIMHECHUS XUMHUIESCKUX ITorTO
JJIEMEHTOBY pHTH
OCHOB
HBIC
TTOHSAT
ust
TEMBI
Tema 5. 3mMeHeHus1, npoucxosiniue ¢ Bemecreamu (12 yacon)
35 1 du3nveckue ABJICHUS B XUMHH. 1 Crioco0sr 825, dopmu- YMmenue Ymenue YMmenue [Ipezenranus
paszaencHus yrp. 3 | poanue | paboTaTh | BEeCTH HUHTETpUP
cMmecei MOHATUH | C y4eOHH- | JTUAJIOT, OBaTh
36 2 XUMHYECKHE SBICHUS. 1 826 0 KOM, paboTaTh B | TIOIyYeHH
XUMHUUYECKHE PEAKITUH. XUMHYe- | TIepUOAMY | mapax, bIC

37 3 3aKoH COXpaHEHUsI MacChl 1 827, CKHX €CKOH paboratb ¢ | 3HaHMA B | [IpesenTanus
BeIIeCTBA. X UMHUYECKUC yIp. 2- | peakuu- cucre- YUUTEIEM. | MPaKTH-
ypaBHEHMUS. 3 X, UX MOH, YeCKOu

38,39, | 45,6 PacyéTel mo XMMHYECKUM 3 KomnuaectBo 8§28, TUIIAX; AJITOPUTM JKU3HH.

40 YpaBHEHUSIM. BEIIeCTBA. yp. YMEHHUS oM
Monngag 2,3 IHUCaTh paccraB-
mMacca. pCaKknuuun JICHUsA
MonspHblit u k03¢ u-
o0peM paccTaB- | IIMEHTOB

4142 | 7,8 THuIbl XUMAYECKUX PEAKIIHH. 2 §29-30 | IATb B

ymp. 1- | ypaBHe- XUMHYECK
2 HUE B ux
43 9 CKOpOCTh XUMHUYECKHX PEaKIIUH. 1 §31-32 | XUMHUCCK | ypaBHE-




KaranmzaTopsrl. yp. nux HUSIX;
2,6 peaKkiuu- | yMeHue
44 8 [pakTnyeckas padora NeS. 1 C.183 | sx. HHTETPUP
« [Ipu3HaKu XUMUYIECKIX OBaTh
peakuuii» Macrpykraxk Th 3HAHUs U3
45 9 O0001IEeHNEe U cCUCTEMAaTH3ALIHS 1 Peaxumn 825-32 (hm3uky B
3HaHUM N0 Teme «H3meneHus, Pa3IoKEeHUs, ITosTO XUMHUIO.
npoucxooauue ¢ 8eujecmeamu. COCITUHEHMS, pUTH
obMeHa, OCHOB
3aMeIeHUs HBIE
TTOHSAT
ust
TEMBI
46 10 Kountpoannasi pa6ora Ne3. o 1
Teme «HM3menenus, npoucxoosuyue
C sewecmeamu.
Tema 6. Teopus 3J1eKTPOJTUTHYECKON TUCCONMANMU M CBOICTBA KJIACCOB HEOPTraHUMYeCKUX coenuneHuii (19 yaco)
47 1 PactBopenue kak puznko — 1 Honnas cBsizb. | §34 dopmu- ®opmupo | ©opmupos | @opmupo | [IpezenTanus
XuMudeckui mpouecc. Tumsl KoBanenTtnas pOBaHUE | BaHHE aHue BaHHE
pactBopoB. I[loBTOpHBII HEMOJISIpHAs MOHSATUH | yMEHUS YMEHUS YMEHUS
uHCTpyKTax mo T.b. 0 paborars | paboraTh HUHTETPH
Y TIOJISIpHAS pacTBo- c WHAWBHIya | POBaTh
CBs13b. VIOHBI pax, Y4E€OHHUKO | JIBHO U B 3HAHUS O
48,49 2,3 DNEKTPONUTHYECKAsT JUCCoaius | 2 Kucnora 835- 3JEKTPO- | M, napax, pacctBo- | [IpesenTamms
(BM) u reopus D/ 36, JUTHYECK | QITOPUTM | COTPYAHHY | pax,
ymp. 1, | ot amMu aTh C KHCJIO-
4,5 JIUccolliMa | COCTaBJI€ | YUUTENEM, | Tax,
50 4 HonHbie ypaBHEHUS peakInit 1 OcHoBanue 837, 1y, HUA YMEHHEC OCHOBa- [IpesenTtanus
ynp.2, | HOHHBIX HMOHHBIX 3aJ1aBaTh HUSX,
5 ypaBHe- YpaBHEHU | BOTIPOCHL. COJISIX U
C.237 | HusX, Hu OKCHJIaX B
51 5 YcinoBus npoTeKaHust XUMHYECKUX | 1 832,37 | Kucio- paccraHo MOBCEN- [Ipe3enrtanus
peakiuii Mexx1y pacTBOpaMu C.240 | Tax, BKH HEBHYIO
AJIEKTPOJIIUTOB JI0 KOHIIA OCHOBA- k03 du- JKU3HB.
52-53 | 6-7 Kucnorsr B ceete TO]] 2 838, HUH, LUEHTOB [pe3enranus
ymp. 3, | cOsX, B OKHUCJIH-
4 OKCHJIOB, | TEJIBHO-




54-55 | 8-9 OcnoBanus B ceere TOJI 8§39,
yp. 3,
5
56 10 Oxcunpl, UX Knaccupukamus u 840
CBOWCTBA. ymp. 3
57 11 Comnu, ux cCBOMHCTBA. 841
ymp.
2,5
58 12 I'eneTHueckas CBSI3b MEXITY 842,
KJIacCaMH HEOPraHMYECKUX ymp. 2-
COEIMHEHHH. 4
59 13 [pakTnyeckas padora Ne6. C.241
«CBolicTBa KHCJIOT, OCHOBAHHH,
OKCUJIOB U coneil». HHCTpyKTAXK
Th
60 14 O060011eHne U cucTeMaTU3aLHs ITosTo
3HaHuil no Teme: «PacTBopeHue u pUTH
pacTBOpBI». MOHSAT
ue 00
WOHHBI
X
peaxi
usix
61,62 | 15,16 | OkuciuTensHO- 843
BOCCTAaHOBUTEJIbHBIC PEAKIIUH ymp.
(OBP). 1,7
63 17 CBoMCTBa MPOCTHIX U CIOKHBIX [ToBTO
BemiecTB B cete TOJ] u OBP pHUTH
TIOHST
ne o0
WOHHBI
X
peaxir
usix
64 18 IIpakTyeckas padora Ne7. C.242
Penrenue sxcniepuMeHTaTBHBIX
3amay o reme: «OBP»
HucTpykrax Th
65 19 O060011eH1E U CHCTEMATU3AIHS IMoBTo
3HaHWi 110 TeMe «PacTBopeHue. pHUTH
PactBopsbl. CBOMCTBa pacTBOPOB OCHOB

OKHCITH-
TEJILHO-
BOCCTaHO
BUTEITb-
HBIX
peaxim-
SIX.

BOCCTaHO
BHUTEIb-
HBIX
peakiuu-
SX.

IIpezenTanus




AJIEKTPOJIUTOB, HOHHBIC YPaBHEHUS, HBIC
OBP». TTOHSAT
ust
TEMBI
66 20 HToropasi KOHTpPOJIbHAsSI padoTa
Neq 3a xype xumunm 8 kiacca
67,68 | 21,22 | AHaiu3 UTOTOBOH KOHTPOJIbHOH C.244

pabortsl. [lopTpeTHas raepes
BEITUKUX XUMHKOB,




