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HOACHUTEJ/IBHASA 3AITUCKA

PaGouast mporpamma yueOHOTO Kypca Mo XUMUHU s 8 kiacca paspaborana Ha ocHoBe PI'OC BTOpOro MOKOJICHHS, MPUMEPHON MPOTPaMMBbI
OCHOBHOTO 00111er0 00pazoBaHus 1o XuMuH (6a30BbIi ypoBeHb) 1 aBTopcKoil mporpammsl O.C. N'abpuensna, A.B. Kynmosoii (IIporpamma ocHOBHOTO
oOmero oopazoBanus o xumud. 8-9 kimaccel M: JIpoda,2013 r).

[Iporpamma paccuurtana Ha 68 yacoB (2 yaca B Hexmento). JlaHHast mporpaMma KOHKPETH3UPYET COJEpkKaHUE CTaHaapTa, JaéT paclpeneieHue
y4eOHBIX 4acoB MO pa3zesiaM Kypca, MMOCIEeI0BATEIIbHOCTh U3YYEHHsS] TeM U PAa3/IesioB C YUETOM MEXKIPEAMETHBIX M MPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOr0 Mporiecca, BO3PaCTHBIX OCOOCHHOCTEH yJaImuxcsl.

XuMHs, KaKk OJIHa U3 OCHOBOIIOJIAraloNIMX 00JIacTell eCTeCTBO3HAHUS, ABIIAETCS HEOTHEMIIEMOM 4acThio 00pa30BaHuUs MIKOJLHUKOB. Kaxkbii
YeJIOBEK XKMBET B MUPE BEIIECTB, IO3TOMY OH JIOJDKEH UMETh OCHOBBI (DYHJJAMEHTAIbHBIX 3HAHUWA MO XUMUHU (XMMHUYECKass CUMBOJIMKA, XUMHUYECKHE
MOHATHSL, (PAKThI, OCHOBHBIE 3aKOHBI U TEOPHH), MO3BOJSIOLINE BbIPAOOTATh MPEICTABICHUS O COCTAaBE BEIIECTB, MX CTPOCHHH, MPEBPAIICHUSX,
MPAKTUYECKOM HCIOJB30BAHUH, @ TAKXKE 00 OMACHOCTH, KOTOPYIO OHM MOTYT HpPEICTaBIATh. M3yuas XuMMHIO, ydamipecs y3HAIOT O MaTepUAIbHOM
€IMHCTBE BCEX BEIIECTB OKPYXKAIOLIET0 MHUpa, 00YCIOBICHHOCTH CBOWCTB BEIIECTB MX COCTAaBOM U CTPOCHHEM, MTO3HABAEMOCTU U MPEJICKa3yeMOCTH
XUMHAYECKHX SBICHUNA. V3ydeHue CBOMCTB BEIIECTB U UX MPEBPALICHUN CIIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIIUICHHS, a TIpaKTHUecKas paboTa ¢
BellecTBaMu (J1abOpaTOPHBIE OMBITH) — TPYAOTIOOUIO, aKKypaTHOCTH M COOpaHHOCTH. Ha mpumepe XMMUU ydaluecs MONTy4aroT MPeICTaBICHUS O
METOAX IMO3HAHUS, XapaKTEPHBIX ISl €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U TEOPETUIECKOM).

[Tporpamma paccuntana Ha 68 4acoB (2 yaca B HEZEII0), B TOM YHCJIE HA KOHTPOJIbHBIE pa0OTHI- 6 4acOB, MPaKTUYECKUE padOThI —5 4acoB.

CopneprkaHue mporpaMMbl HaIIPaBJICHO HA OCBOCHHE yJaIlMMUCS 3HAHUH, YMEHUH 1 HAaBBIKOB Ha 0a30BOM YPOBHE.

Henu n3ydyenust XumMuu B 8 Kiacce:

* OCBOCHHE BOKHEHWINX 3HAHUH 00 OCHOBHBIX NOHATHIX U 3aKOHAX XMMUHU, XUMHUYECKOW CHIMBOJIHMKE;

* OBIAJICHHE YMEHHUSMHU HAONIOAATh XMMUYECKUE SBIICHUS, MPOBOJUTh XUMUYECKUN SKCIIEPUMEHT, MPOU3BOAUTH PACUYEThl HA OCHOBE XMMHUYECKUX
(GopMyJ1 BELIECTB U YPAaBHEHUN XUMUUYECKUX pEaKLUil;

* pa3BUTHE I[IO3HABATENIBHBIX MHTEPECOB M HWHTEJUIEKTYyaJbHBIX CIIOCOOHOCTEH B Ipolecce MPOBEACHHS XHMHUYECKOTO HKCIHEpUMEHTa,
CaMOCTOSITENTbHOTO TPUOOPETEHNUS 3HAHUN B COOTBETCTBHH C BOSHUKAIOIIUMH KHU3HEHHBIMHA TOTPEOHOCTSIMH;

* BOCMHTaHWE OTHOIIEHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTATbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U DJIIEMEHTY O0I[e4eIOBEYeCKON KYIbTYPHI;

* TNPUMEHEHHUE MOJYYCHHBIX 3HAHWA M YMEHUH il 0€301acHOTO WCIIONB30BAaHUSI BEHIECTB M MAaTEpUANIOB B OBITY, CEITBCKOM XO3SHCTBE W Ha
IPOM3BOJICTBE, PEIICHHs NMPAKTHUECKUX 3aJad B IOBCEJHEBHOW KM3HM, MPEIYNPEXIECHUS SBICHUH, HAHOCALIMX BpeJ 3J0POBbI0 UEJIOBEKa U
OKpY>Karollen cpene.

3agaun:

1.ChopmupoBath 3HaHWE OCHOBHBIX TTOHSATHI U 3aKOHOB XUMUH;

2. BocnuteiBaTh 00111€4ETOBEYECKYIO KYIBTYPY;

3. Yuuth HaOMIOAaTh, MPUMEHSTH TIOJTYICHHBIC 3HAHWS Ha TIPAKTHKE.

Bocnurare/ibHbIe aCHEKThI MPOrPaAaMMBbI PeAJIN3YIOTCH Yepes3:

Bocnuranue rpax1aHCTBEHHOCTH, IATPUOTU3MA.
Hcnonp3oBaHne OOraToro HMCTOPUYECKOTO, KPAEeBEIUECKOTO COJEp)KAHUS XHUMHUYECKOro 00pa3oBaHUS, 3HAKOMCTBO C JKHU3HBIO BBIIAIOIIUXCS
OTEYECTBEHHBIX YUEHBIX-XMMHUKOB, SBUBIIMX MPUMEPHI IPAXKAAHCKOTO CITYXKEHUS, UCIIOTHEHUS MaTPUOTHYECKOTO J0JITra, CIIOCOOCTBYIOT BOCIIUTAHUIO
YBaXEHMsI K T€pOMYECKOMY MPOLUIOMY M HacTosAleMy Hamero OredectBa, OPMUPOBAHUIO MPECTABICHUN O Pa3BUTUU HAYKU XUMHUH U XUMHUYECKUX
npou3BocTB B Poccun, 06 MX posiu ¥ 3HaYEHUU B KU3HU OOIECTBA U T'OCY1apCTBA.

JINYHOCTHBIMM pe3y/IbTaTaMM U3yUeHUS NpeaMeTa « XUMHUsS» B 8 Kilacce ABISIOTCS CIEAYIOIINE YMEHUS:



® O0CO3HaBaTh EAMHCTBO U IIEIOCTHOCTH OKPYKAIOIIETO MHPA, BO3MOKHOCTH €r0 MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTHIKEHUU
HayKH;

® TIOCTENEHHO BhICTpanBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh U FOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM
YHCJIE U B paAMKaX CaMOCTOSITEIbHOU JIEATETbHOCTH BHE IIKOJIbI;

® OILICHUBAThH KU3HEHHBIC CUTYAIIMU C TOUYKHU 3peHHsI Oe30macHOro o0pa3a >KM3HU U COXPaHEeHHUsI 3/10POBbS;

® OILICHHUBATbH FKOJIOTMUECKUN PUCK B3aUMOOTHOILIEHUH YeJIOBEKa U MPUPOIbI.

e (GopMHUPOBATH HKOJIOTHUYECKOE MBIIUIEHUE: YMEHHE OLIEHUBATh CBOIO JEATEIbHOCTh U MOCTYNKH APYTUX JIOACH C TOUKU 3PEHUS COXPaHEHUS
OKpY’Karolllel CpeJibl - TapaHTa KU3HU U OJaronoyyus Jiroaen Ha 3emie.

MeTanpeaMeTHBIMH Pe3yJIbTaTaMu U3yYeHHS Kypca « XUMHU SIBISAETCS (JOPMHUPOBAHUE YHUBEPCATBHBIX YueOHbIX AericTBuil (YVY /).

Peaynamusnvie YV/I.
® CaMOCTOSITENIbHO OOHAPYKUBATH U (POPMYIMPOBATH YUCOHYIO MPOOIEMY, ONIPEACTATH 1elb Y4eOHOH AeITeTbHOCTH;
® BBIJBUraTh BEPCHUU PEIICHUS IMPOOJEMBbI, OCO3HABATh KOHEYHBIM pE3yJbTaT, BBIOMpATh W3 TMPEAIOKCHHBIX M HCKaTh CaMOCTOSTEILHO
Cpe/CTBA JOCTHIKCHHUS LICIIH;
® COCTaBIATH (MHAMBUYAIBHO WM B TPYIIE) IUIAH PEHICHUS IPOOIEMBI;
e paboTast 0 IJIaHy, CBEPATh CBOU JACUCTBUS C IENIBIO U, PH HEOOXOAUMOCTH, HCITPABIISATH OIIMOKH CAMOCTOSTEILHO;
® B JIHAJIOTE C YUUTEIIEM COBEPIICHCTBOBATh CAMOCTOSATEIILHO BHIPAOOTAHHBIC KPUTEPHH OLICHKH.

Tloznasamenvruvie YYJ/I:

aHAJIM3UPOBATh, CPABHUBATH, KIaccu(PUIUpoBaTh U 00001aTh (PaKThl U SBICHUS. BBISABISTH NPUYUHBI U CICACTBUS MPOCTHIX SBICHUI.
OCYIIECTBIISITH CPaBHEHHUE, KIACCU(PHUKAINIO, CAMOCTOATEIHLHO BHIOMPAsi OCHOBAHUS M KPUTEPHH ISl YKa3aHHBIX JIOTUYECKHUX OTIepaIlHii;
CTPOUTH JIOTUUECKOE PACCYKIEHUE, BKIIFOUAIOIIEE YCTAHOBIECHNE TPUUMHHO-CIIEACTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEMATHUECKHUE MOJIEIH C BBIIETIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA.

COCTABJISITh TE3UCHI, PA3JIMUHBIE BUBI INIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh HHPOPMAIIUIO W3 OJTHOTO BHUJIA B APYToM (TaOIHITy B TEKCT H TIp.).

YMETh OMPEEATh BO3MOXKHBIE MCTOUYHUKH HEOOXOJIMMBIX CBEACHHUH, MPOU3BOAUTH MOUCK MH(OPMAIUU, aHAIM3UPOBATh M OLICHUBATh €&
JIOCTOBEPHOCT.

Kommynuxamuenvie YVJI:

CamocTOATENbHO OPraHU30BbIBATh YUEOHOE B3aMMOJEHCTBHE B IpymIe (ONpeAeisaTh OOIue LENH, paclpelesaTh poJH, A0r0OBapUBaThCS APYT C
IPYTOM U T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMU U3yUYEHUS MIPEAMETA SBISAIOTCS CICAYIOIINE YMEHUS:
® OCO3HAHME POJIH BEILECTB!
- OIIPEACIIATH POJIb PA3JIMYHBIX BEILIECTB B IIPUPOJE U TEXHUKE,
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHUE XUMHUUYECKHUX MTPOLIECCOB:
- IPUBOJIUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HaXOJIUTh YEPThl, CBUAETEILCTBYIONIME 00 OOMIMX MPHU3HAKAX XUMHUYECKHUX MIPOLECCOB U UX Pa3IHUHUsX.
® HCMOJIb30BAHUE XUMHUECKUX 3HAHUH B OBITY:
— OOBSCHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34HUCTBE YEJIOBEKa.



® OOBSCHATH MUP C TOUKH 3PCHUS XUMUHU:

— MEPEUYHUCTATh OTJIUYUTEIIbHBIE CBOMCTBA XMMUYECKUX BEIIECTB;

— pasinyaTtb OCHOBHbIE XUMUYECKHUE MPOLECCHI;

- OIIpEAEIATh OCHOBHBIE KJIACCHI HEOPIraHUYECKUX BELIECTB;

- IOHUMATh CMBICII XUMUYECKUX TEPMUHOB.

® OBJIQJICHUE OCHOBAMU METOJIOB IIO3HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMHUECKON HayKu (HaOII0/IeHUE, CpaBHEHHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU TPUPO/IBI;
- MPOBOJIUTH XUMUYECKUE OMBITHI M SKCIIEPUMEHTHI M OOBSICHSIITh UX PE3YJIbTATHI.
® yMEHHE OIICHUBATh IMOBEJCHHE YEJIOBEKA C TOYKU 3PEHUSI XUMUYECKOM 0€30MacHOCTH 110 OTHOIICHHUIO K YEJIOBEKY U IPUPO/IE:
- MCIIOJIb30BATh 3HAHUS XUMHH IIPH COOJIIOJIEHUU MPABUJI UCIIOIb30BaHMSI OBITOBBIX XMMHUYECKUX MPENapaToB;
— pa3nuyath onacHbIe U 0€30MacHbIC BEIIECTBA.

PaGouas mporpamMmma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAXO0Aa. DTO JIOCTUraeTcsl MyTeM BbIUJICHEHHs JUIAKTUYECKOW EAMHHIIBI —
XUMHYECKOTO 3JIEMEHTA - U JAJIbHEHIIIEM YCIIO)KHEHUH M PACIIUPECHHUHU €€: 3/1eCh TAKOBBIMU BBICTYMAIOT (POPMBI CYIIIECTBOBAHUS (CBOOOIHBIC AaTOMBI,
MIPOCTBIE M CIOXHBIC BEIIECTBAa). B mporpaMMe yuuThIBaeTCA peanu3aius MEXIPEeIMETHBIX CBA3eil ¢ KypcoM ¢usuku (7 kimacc) u 6uonoruu (6-7
KJIaCChl), TJI€ IA€TCs 3HAKOMCTBO C CTPOEHHUEM aTOMa, XMMHUYECKON OpraHu3alyMenl KJIETKH U mpoleccaMu oOMeHa BEIIECTB.

OcHoBHOH (hopMOIl Opranu3anuu yaeOHOro mpoiiecca sSBISETCs KJIACCHO-ypouHasi cucTema. B kadecTBe JOMONMHUTEIBHBIX (JOPM OpraHU3aINH
00pa30BaTEIHLHOTO MPOIIECCa UCTIONB3YETCS CHCTEMA KOHCYIbTAIIMOHHOM MTOIICPKKH, WHIANBUIYAIBHBIX 3aHITHIA, CAMOCTOSITeIIbHAS Pad0Ta ydaInuxcs
C MCTIOJIb30BaHHEM COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHUH.

[Ipeobnanatomeld (GopmMoil  KOHTPOJS BBICTYNAIOT MUCHMEHHBIH  (CaMOCTOSITETIBHBIE W KOHTPOJIbHBIE pabOTBI) M YCTHBIA ONpPOC
(cobecenoBanue).
HcxoaubIMH JOKYMEHTAMH IJIA COCTABJIEHHS PUMepa padoueil nporpaMMbl SIBUINCH.
1. Tpuka3 Muno6puayku ot 17.12. 2010r. Ne 1897 «O6 yrBepxaenuun u BBeaeHuu B aericteue GI'OC OOO0»
[Ipuka3 Munobpuayku ot 17.05.2012 Ne 413 «O6 yrBepxaennn u BBeneHuH B aeiictsue ®I'OC cpeanero( moiaHoro) odmero o0pa3oBaHUs»
3. IMucemo Munucrepcta oOpasopanus u Hayku PD ot 19 ampens 20111, Ne03-255 «O BBeneHuu QenepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX CTAaHIAPTOB
o011ero 00pa3oBaHMsY
4. llpuka3z MunoOpnayku Poccun ot 7 utonst 2012 r. Ne 24480 «O06 yTBepkaeHnH (enepaibHOro rocy1apCcTBEHHOro 00pa3oBaTeIbHOr0 CTaHAAPTA CPEAHETO
(moHOTO) 001IIETO 0OpA3OBAHMS
5. ®exepalnbHBII rOCYIapCTBEHHBIN 00pa30BaTeNBHBIN CTAaHIAPT OCHOBHOTO 00IIero o0pa3zoBanus (Mprka3 MuHUCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoit
Ddeneparmu ot 17 mexabpst 2010 r. Ne 1897)
6. IIpumepHble mporpaMMsl 0 Y4eOHBIM IIpeaMeTaM (eaepanbHOro 0a3MCHOr0 y4eOHOro IiaHa.

N

MecTo y4yeOHOro Kypca B yueOHOM IJIaHe
CornacHo yueOHOMY IJ1aHy paboyas mporpaMma fpeaycMaTpuBaeT U3yueHrne XUMUHU B § Kitacce 2 yaca B HeJlelnto, 68 4acoB B roO/I.

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenne B xummnio (6 1)
XHUMHS — HayKa O BEIECTBAaX, UX CBOMCTBAX U IPEBPALICHUSX.
[ToHsATHE 0 XUMHUECKOM JIEMEHTE U (POPMax €ro CyIIeCTBOBaHMSA: CBOOOIHBIX aTOMAaX, IPOCTHIX U CIOKHBIX BEIIECTBA
[TpeBpamenus BeniectB. OTIMUNE XUMHUUECKUX PEAKIUN OT PU3NUECKUX SABJICHUN. POb XMMUU B )KU3HU YEJIOBEKA.



Kpartkue cBeneHus U3 MCTOpUM BO3HUKHOBEHUS W pa3BuTHs Xxumuu. [lepmon anmxumuu. [lonstue o ¢punocodpckom xkamue. Xumus B X VI B.
PazButue xumuu Ha Pycu. Posib 0TE€4eCTBEHHBIX YUEHBIX B CTAHOBJICHHWM XUMHUYECKOW Hayku - pabotel M. B. Jlomonocosa, A. M. Bytneposa, /1. 1.
Meneneesa.

XUMHYECKasi CHUMBOJHMKA. 3HAKM XHUMHUYECKHX JJIEMEHTOB M TPOUCXOXKICHHE WX Ha3BaHW. Xumudeckue (opmynsl. WHAEKCH U
K03 unrenTsl. OTHOCUTENFHBIE aTOMHAS U MOJIEKYJISIpHAsi Macchl. PacueT MaccoBOi JOIM XMMHUYECKOTO 3JIEMEHTA 10 (hOpMYIIe BEIIEeCTBA.

[Tepuoanueckas cucrema xumuueckux snemeHToB JI. . MenneneeBa, ee CTpykTypa: Majble U OOJIbIINE MEPUOJbI, TPYIIBI U TOATPYIIIIHI
(rnmaBHas u moboynas). [leproanueckas cuctema Kak ClpaBOYHOE MOCOOUE IS MOJIYUYEHHUS CBEACHUM 0 XUMUYECKUX IIE€MEHTaX.

PacuérHble 3agaun. 1. HaxoxIeHue OTHOCHUTENBHOW MOJEKYISIPHOW Macchl BEIIECTBA MO €ro XUMUYeckoi (opmyie. 2. Bwruucienue
MacCOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTA B BELIECTBE 10 €ro (hopmyie.

IpakTnyeckass padora Ne 1
[TpaBwiia TexHUKN 0€30MaCHOCTH MpU paboTe B XUMHUYeckoM kabuHete. JIabopaTopHOoe 000pya0BaHKE U 0OpaIlleHUE C HAM.

IIpeaMeTHBIE Pe3YabTAThI 00YUeHHSsI

Y4amuiicst 1OJKEH ymems.
® JCNOJb30BaTh MPU XaPAKTEPUCTUKE BEIIECTB IOHATHS: «aTOM», «MOJEKYJIa», «XUMUYECKUN 3JIEMEHT», «XUMHUYECKUW 3HAK, WIA CHUMBOIDY,

«BEILIECTBO», «IPOCTOE BEILIECTBO», «CJIO0XKHOE BEIIECTBO», «CBOMCTBA BEIIECTBY», (XUMUYECKHE SIBICHUS», «(PU3HUUECKUE SIBICHUS,

«KO3((HOUIIUEHTBI», «MHICKCHI», «\OTHOCHTEIbHAS AaTOMHASI MAcCay, «OTHOCUTEIIbHASI MOJICKYJISIpHASI MAcCcay, «MaccoBasi JIOJIS SJICMEHTAY;,

3HaTh: IPEIMETHl U3YUEHUSI €CTECTBEHHOHAYUHBIX JIUCLUMIUIMH, B TOM YHCII€ XUMUU; XUMUYECKHE CUMBOJIbI, UX Ha3BaHUS U IPOU3HOILICHHUE;

KJIacCU(UIIUPOBATH BEIIECTBA MO0 COCTABY HA MPOCTHIE U CIIOKHBIE;

pasinyaTh: Tela U BEIIECTBa; XMMUYECKUH 3JIEMEHT U MPOCTOE BELLIECTBO;

OIMHMCHIBAThH: (POPMBI CYIIECTBOBAHUS XUMHUYECKHX 3JIEMCHTOB (CBOOOJHBIC aTOMBI, MPOCTHIC BEIISCTBA, CIOXHBIC BEIIECTBA); TAOIUIHYIO

dbopmy Ilepromnyeckoit cuCTeMbl XHUMHUYECKHX JJIEMEHTOB; TOJIOkKeHUEe diemeHTa B Tabmune JI. M. MenneneeBa, MCHONb3ysl MOHSITHUS

«IIEPUOY», «TPYIINay, «TIaBHAs MOATPYINay, «1000YHas MOATPYIINAY; CBONCTBA BEIIECTB (TBEP/BIX, )KUIKHUX, Ta3000pa3HbIX);

® OOBSACHATH CYIIHOCTh XUMHUYECKUX SBJICHUM (C TOYKH 3PEHHUSI aTOMHO-MOJICKYJISPHOTO YUYEHMs)) M WX NPUHIMIHAIBHOE OTINYHE OT
(bu3NYECKUX SIBICHUN;

®  XapaKTepU30BaTh: OCHOBHBIE METOJbI U3YUYCHHUS €CTECTBEHHBIX TUCIHUIUINH (HaOMI0JeHNE, SKCIIEPUMEHT, MOICTUPOBAHNE); BEIIECTBO 10 €ro
XUMHUYECKON (opMylie COrfacHO IUIaHy: KadeCTBEHHBIH COCTaB, THUII BemiecTBa (MPOCTOE WM CIOXKHOE), KOJMYEeCTBEHHBIM COCTaB,
OTHOCHUTEJIbHAsl MOJIEKYJISIpHAsi Macca, COOTHOLIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MAacCOBbIE JIOJU 3JEMEHTOB B BELIECTBE (JJIS1 CIOKHBIX
BEIIECTB); POJIb XUMUHU (TIOJIOKUTENBHYIO M OTPUIIATEIbHYIO) B )KU3HU YETIOBEKa, aprYMEHTHPOBATh CBOE OTHOIICHHE K 3TOM Mpodieme;

®  BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO MAcCy BEIIECTBA U MACCOBYIO JIOII0 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUSX;

® TIPOBOJUTH HAOJIIOJACHUS CBOMCTB BEIIECTB U SBJICHHUM, MPOUCXOAIINX C BEIIECTBAMH;

e CoOIIOJATh MTpaBUjIa TEXHUKU O€30MaCHOCTH MPHY MTPOBEICHUH HAOTIOICHUI U TaO0OPATOPHBIX OIBITOB.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics OJKEH ymems.:
® OmpenensTh NPoOIeMbl, T. €. YCTaHABIUBATh HECOOTBETCTBUE MEXKY JKEIAEMbIM U JIEHCTBUTEIbHBIM;
® COCTaBJIATH CIIOKHBIN IIJIAaH TEKCTA;
® BJAJETh TAKUM BHUJIOM U3JIOKECHHS TEKCTa, KaK IIOBECTBOBAHUE;
® [10]] pyKOBOJICTBOM YUUTENs MPOBOJUTH HEMOCPEACTBEHHOE HAOIIOACHNE;



® [0/ PYKOBOJACTBOM yUUTEINS O(OPMIISTH OTUYET, BKIIFOUAIOIIUI OMMCAaHUE HAOTIOACHHUSI, €r0 Pe3yabTaTOB, BEIBOJIOB;

® UCNOJNB30BaTh TAaKOH BHJ MBICICHHOTO (MICATBHOT0) MOJCIMPOBAaHUS, KaK 3HAKOBOEC MOJCIMpPOBaHHME (HAa TMpUMepe 3HAKOB XMMHUYECKUX
AJIEMEHTOB, XUMHYECKUX (popMyi);

® UCMOJB30BaTh TAKOH BHJ MaTepUAIbHOTO (TPEAMETHOr0) MOJIEIMPOBAaHUS, KaK (prusnyeckoe MOAETUpOBaHME (HA MPUMEpPE MOJEIHPOBAHUS
aTOMOB M MOJIEKYN);

® T0JyYaTh XUMUYECKYIO HHPOPMAIIUIO U3 Pa3IMYHBIX HCTOYHHKOB;

e ompenensaTh OOBEKT U aCIeKT aHAIN3a U CUHTE3a;

® OmpeneNsaTh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C aCIICKTOM aHaJIM3a U CHHTE3a;

® OCYIIECTBIISATh KAYECTBEHHOE M KOJIMYECTBEHHOE OMTUCAHNE KOMIIOHEHTOB OOBEKTa;

® OmpeneNsaTh OTHOIIEHHS 00BEKTA C APYTUMH O0BEKTAMU;

® OIpeneNiTh CyIIeCTBEHHBIC MPU3HAKU 00BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)

ATombl Kak (opma CYIIECTBOBAHUS XUMHUYCCKUX 3JeMEHTOB. OCHOBHBIC CBEJICHUS O CTPOSCHHUH aTOMOB. JloKa3aTenbCcTBa CIIOKHOCTH
ctpoenus atomoB. OnbIThl Pezepdopaa. [Inanerapuas Moaens cTpoeHus: aToMa.

CoctaB aTrOMHBIX sJI€p: TPOTOHBI W HEUTpoHbl. OTHOCHTENbHAas aroMHas Macca. B3auMOCBSI3b TOHSATUU «IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHAsl aTOMHAsi Maccay.

W3meHenune ynciia mpoToHOB B sAJIpe aTOMa - 00pa30BaHNE HOBBIX XMMHYECKUX JIEMEHTOB.

H3meHeHne 4yucia HEWTPOHOB B sijpe aToMa - oOpa3oBaHHe H30TOMOB. COBPEMEHHOE OIpeNeCHHE MOHSATHS «XUMHUYECKHH SJIEMEHT).
N30TONBI KaK pa3HOBUAHOCTH aTOMOB OJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JIOYEK aTOMOB XUMHYecKHx s1eMeHTOB Nel-20 mepuoamueckoit cucremsl [I. U. Menneneesa.
[TonsiTHe 0 3aBEpIIICHHOM M HE3aBEPIIICHHOM SJIEKTPOHHOM CJIO€ (SHEPTETUUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux sneMmeHToB J[. M. MeHneneeBa M CTpoeHHE aTOMOB: (PU3WYECKUI CMBICT MOPSAKOBOIO HOMEpa
3JIEMEHTa, HOMEpa rPyNIibl, HOMEpa nepuoaa.

M3MeHeHre 4ucia SIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XHMHYECKOTO 3JeMEeHTa - oOpa3oBaHHE TMOJOKUTENbHBIX H
OTpHUIIATEeNbHBIX HOHOB. OHBI, 00pa3oBaHHbIE aTOMaMH METANIOB U HEMETAIUIOB. [[pUYrHBI M3MEHEHUSI METALTUYECKUX U HEMETAJUTMYECKUX CBONCTB
B [IEpUO/IAX U Tpynmax.

O6pa3oBanue OuHapHBIX coenuHenni. [lonaTue 06 noHHOM cBsA3U. CXeMbI 00pa30BaHUsI HOHHOM CBSI3H.

B3anmopeiicTBie aTOMOB XMMHUYECKHUX AJIEMEHTOB-HEMETaUIOB MEXAy co0oi - oOpa3oBaHHE ABYXaTOMHBIX MOJIEKYJ HPOCTBIX BEIIECTB.
KoBaneHnTHas HenonsipHas XUMUYECKAs CBA3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3auMopeiicTBHe aTOMOB XHWMHYECKHX DSJIEMEHTOB-HEMETAJJIOB MEXAYy co00il - oOpa3oBaHue OWHApPHBIX COEAMHEHUW HEMETaJIJIOB.
DNeKTpOOTpULIATENbHOCTh. [IOHSITHE O KOBaJIEGHTHOM MOJIAPHOM CBSI3H.

B3anMogeiicTBie aToOMOB XUMHUYECKHX JJIEMEHTOB-METAUIOB MEXKIY CO00il - oOpa3oBaHHME METAIIMYECKUX KpucramwioB. [loHarue o
METAJLUINYECKOM CBSI3H.

demoncTpaumnu. Moiesi aTOMOB XUMUYECKHUX 3JIEMEHTOB. [lepuoauyeckas cucrema xumuueckux annemeHToB . . Menneneena.

IIpeaMeTHBIE Pe3VJbTAThl 00YUEeHUS

VYyamuiics NOJKEH ymems.:
® HCIIOJIB30BATH IIPH XapAKTEPUCTHKE aTOMOB IOHATHUS: IPOTOH», «HEUTPOH», «DIJIEKTPOH», «XUMHUYECKHH DJIEMEHT», «MAaCCOBOE YHCIION,
«H30TOI», <QICKTPOHHBIA CIOW», «IHEPreTHYECKHH YPOBEHBY», «JJIEMEHTBI-METAUIBI», <QJIEMEHTBI-HEMETAUIB); IIPU XAPAKTEPUCTHKE



BEILIECTB MOHATHUSL «MOHHAS CBSI3bY, «MOHBD, KKOBAJIEHTHASI HEMOJISIPHAS CBSA3bY, «KOBAJICHTHAS MOJSPHAS CBA3bY, «3JIEKTPOOTPULIATETLHOCTDY,
«BAJICHTHOCTBY, «METAJUTNYECKAs CBS3b);

OMUCHIBATh COCTAB U CTPOCHHUE aTOMOB 3JIEMEHTOB C MOPsAAKOBbIMH HOMepamu 1—20 B [lepuonnueckoi cucteMe XMMUYECKUX 3JIeMEeHTOB /1.
H. Menneneena;

COCTaBJISITh CXEMbI paCIpe/ICIICHUS SJIEKTPOHOB M0 JIEKTPOHHBIM CJIOSM B AJIEKTPOHHOU 000JI0UYKE aTOMOB; CXEMbI 00pa30BaHUs Pa3HBIX THUIIOB
XMMHYECKOHN CBSI3M (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOM );

OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKHUX JJIEMEHTOB (3apsiioB siJep aTOMOB, 4YMCa D3JEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIO€, YHCIIO 3alOJHAEMbIX JEKTPOHHBIX CIOEB, PaAUyC aTOMa, MIEKTPOOTPULATEIBHOCTh, METANINYECKUE U HEMETAITINYE CKUE
CBOMCTBA) B Iepuojax W rpynnax (maBHeIX noarpymmax) [lepuoandeckoit cuctembl xumuueckux asnemeHToB J[. M. MengeneeBa ¢ Touku
3pEHHs TEOPUU CTPOEHHUS aTOMa;

CpPaBHUBATHb CBOMCTBA aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOJSIIMXCS B OJHOM IEpUOJe WX rinaBHOM noarpymnie [lepuoandeckoil cuctemsl
xuMuyeckux seMenToB JI. . MenpeneeBa (3aps10B siiep aTOMOB, YHCJIA 3JE€KTPOHOB HA BHEUTHEM 3JIEKTPOHHOM CJIOE, YUCIIO 3aMOJHAEMBIX
ANEKTPOHHBIX CIIOEB, PAJUYC aTOMa, SIEKTPOOTPUIIATEIbHOCTh, METAINTNYECKIE U HEMETAITTNYECKIE CBOMCTBA);

JaBaTh XapaKTEPUCTUKY XMMHYECKUX JIEMEHTOB IO MX MojokeHuto B [lepuonnueckoii cucreme xumudeckux anemeHToB [[. . Menneneesa
(XMMHUYECKUH 3HAK, MOPSAIKOBBI HOMEp, IEPUOJI, TPYIINa, MOATPYIINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHHUE aToMa — 3apsijl sSapa, YUCIO
MIPOTOHOB U HEUTPOHOB B AApe, 00IIee YUCIIO IEKTPOHOB, PACIIPEICICHUE IIEKTPOHOB 110 JIEKTPOHHBIM CIIOSIM);

OTPEIEIATh TUl XUMHUYECKOM CBSI3H 1O (hOopMyJie BEIIECTBA;

MPUBOJUTH IPUMEPHI BEHIECTB C PAa3HBIMHU TUIIAMU XUMUYECKOH CBSI3H;

XapaKTEepU30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBs3M (OOMEHHBIN ), HOHHOM CBSI3H, METAJUTMYECKON CBSI3H;

yCTaHaBJIUBATh IPUUYMHHO-CIICACTBEHHBIE CBSA3U: COCTAB BEUIECTBA — TUIl XUMUYECKOMN CBA3U;

COCTaBJIATH (GOPMYIIbI OMHAPHBIX COSAUHEHUH 10 BaJICHTHOCTH;

HaXOJUTh BaIEGHTHOCTh AJIEMEHTOB 1O (opMyIie OMHAPHOTO COEAMHEHHUS.

MeTaﬂpe}]MeTHbIe pPe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

(GbopMyIMpPOBATH TUIIOTE3Y M0 PEIIEHUIO MPOOIeM;

COCTABJIATH IJIaH BBIIIOJHEHUs y4eOHOM 3a/1auu, pelieHns npodaeM TBOPUYECKOTro M MOMCKOBOT'O XapaKTepa, BBIMOJIHEHHS IPOEKTAa COBMECTHO C
YUUTENEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIa/IETh TAKUM BHUJIOM M3JI0)KEHHUS TEKCTA, KAK OMMCAHUE;

UCIOJb30BAaTh TAaKOM BHUJ MBICICHHOTO (MJ€aIbHOTO0) MOJEIHMPOBAHUSA, KaK 3HAKOBOE MOJICIIMPOBAaHUE (HAa IMPHUMEPE COCTABICHHS CXEM
00pa3oBaHMs XUMHUYECKOH CBSI3M);

MCIOJIb30BaTh TaKOM BUJI MaTepuaibHOIro (IPeIMETHOI0) MOJEIUPOBAHUS, KaK aHAJIOTOBOE MOJEIIMPOBAHNUE;

MCIIOJIb30BaTh TAKOW BUJ MaTepUaIbHOro (MPEeAMETHOI0) MOAEIMPOBAHUS, KaK (U3MUECKOe MOJIETUPOBaHNE (Ha PUMEPE MOJIEIeH CTPOSHHS
aTOMOB);

OIpeJIeNIATh OOBEKTHI CPABHEHUS M aCHIEKT CPAaBHEHUSI OOBEKTOB;

BBITIOJIHATH HETIOJIHOE OJJHOJMHEIHOE CPAaBHEHHUE;

BBITIOJIHATH HETOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBINOJIHATH TOJIHOE OJIHOJMHEHHOE CPAaBHEHUE.



Tema 3. IlIpoctbie BemecTBa (64)
[lonoxeHue MeTaJJIOB U HEMETAUIOB B IEPUOAMYECKON cucreMe Xxumudeckux annemeHToB [I. M. Menneneesa. Baxuenmmue npocrtsie
BEILIECTBA - METAJUIBI: XKEJe30, ATFOMUHUN, KaJIbIIUi, MarHUK, HaTpui, Kanui. O0mue Gusnyeckre CBOWCTBA METAILIIOB.
Baxwneiimue mnpocTble BellecTBA - HEMETaIbl, OOpa3oBaHHbIE aTOMaMH KHCJIOpOAa, BOAOpOJa, a3oTa, cepbl, (ocdopa, yriepoxa.
CriocoOHOCTh aTOMOB XUMMYECKMX 3JIEMEHTOB K OOpPa30BaHMIO HECKOJIBKMX IPOCTBIX BEIECTB - aUIOTPOINUsA. AJUIOTPONHbIE MOAU(UKALIU
Kuciopoaa, ¢pochopa u onoBa. MeTajuindeckne U HEMETAIIMUECKUE CBOWCTBA MPOCTHIX BemlecTB. OTHOCUTEIBHOCTD JENICHHs MPOCTHIX BELIECTB Ha
METaJIJIbl 1 HEMETAJUIBI.
[Tocrosinnas ABoraapo. KonuuectBo BemectBa. Mosb. Monsipast Macca. MousipHblii 00beM ra3zoo0pa3HbIX BeliecTB. KpaTHble eIMHUIIBI
KOJINYECTBA BELIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MUJUIUMOJISIPHAs U KMJIOMOJIIPHAs. MAacChl BELIECTBA, MUJITUMOJISIPHBINA U KMIIOMOJIIPHBIN 00bEMBI
ra3000pa3HbIX BEIIECTB.
PacueTsl ¢ nCnoab30BaHUEM MOHATHH «KOJIMUYECTBO BEILECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIM 00BEM ra3oB», «IIOCTOSIHHAs ABOTaipoy.
Pacuernsble 3amxaun. 1. BeruucieHne MOJSIpHOW MAacchl BEIIECTB 1O XUMHYECKHUM (opmynaM. 2. PacueTsl ¢ MCHOJIB30BAHWEM MOHATHH
«KOJIMYECTBO BEILLECTBA», «MOJISIPHAsI Maccay, «MOJISIPHBIH 00bEM ra30B», «IIOCTOSTHHAsE ABOTaApO».
JemMoncTpanun. Hekoropble MeTaibl U HEMETaIbl KOJIMYECTBOM BeliecTBa | Mosb. Mozienb MoIsipHOro o0bemMa ra3000pa3HbIX BEIIECTB.
HDeHMeTHbIe pE3vVJabTaThl OﬁV‘IeHI/Iﬂ
Y4amuiics JOJKEH ymems:
® CIIOJIb30BATh IPU XapaKTEPUCTUKE BEIIECTB MOHATUS: «METAJJIbD», «IIJIACTUYHOCTBY, «TEIUIONPOBOJHOCTBY, «3JIEKTPOIPOBOIHOCTHY,
«HEMETAJUIBI», «AJUIOTPOTIHS, «aJUIOTPOITHBIE BUIOU3MEHEHUS, WIIA MOTUPHUKAIINY;

® ONUCBHIBATH IIOJIOXKCHHE DJIEMEHTOB-METAJUIOB M JJIEMEHTOB-HEeMeTauioB B llepmommueckoil cucreme xumudeckux osnemeHtos J[. M.

Menneneena;

KJ1accu(UIIMPOBATh MIPOCTHIE BELIECTBA HA METAJUIBI U HEMETAJLIbI, YJIEMEHTHI,

OIIPEAEIATh IPUHAUIEKHOCTh HEOPraHMYECKHUX BEIECTB K OTHOMY U3 U3YyUEHHBIX KJIACCOB — METAJIIBI U HEMETAJUIbI;

JIOKa3bIBaTb OTHOCUTEIBHOCTD JEJIEHUS NMPOCTHIX BELIECTB HA METAJUIbl U HEMETAILIBI;

XapakTepu3oBaTh o0mMe pu3nyeckre CBONCTBA METAIIIOB;

YCTaHABIIMBAaTh NPUYMHHO-CICACTBEHHBIE CBS3M MEXAY CTPOCHHEM aTOMa M XMMHUYECKOW CBS3bI0 B IPOCTBIX BEHIECTBAX — MeETalaX U

HEMeTalIax;

e 00BACHATH MHOTOOOpa3Me MPOCTHIX BEHIECTB TAKUM (PAKTOPOM, KaK aJIOTPOIHUS;

® OMNUCHIBATH CBOMCTBA BELIECTB (HA MPUMEPAX MPOCTHIX BELIECTB — METAJUIOB U HEMETAJIOB);

e coOuoJaTh NMpaBuiia TEXHUKHU O€30MaCHOCTH MTPU MPOBEIEHUH HAOI0JeHUH U TaOOpaTOPHBIX OIBITOB;

® CIIOJIB30BATh IIPU PEIICHUU PACUYETHBIX 3a/ay MOHATHUA: «KOJIMYECTBO BELIECTBA», «MOJIb», «IIOCTOSIHHAs ABOraapo», «MOJISIpHas Maccay,
«MOJISIPHBII 00BEM ra30B», KHOPMAJIbHBIE YCIOBHUSY;

® T[POBOJUTH PACUYEThl C MCIOIH30BAHUEM TMOHATUH: «KOJUYECTBO BEIIECTBA», «MOJIIpHAS Maccay, «MOJSIPHBI 00bEM ra3oB», «IIOCTOSHHAs
ABorazpo».

MeTanpeamMeTHsblie pe3yabTaTbl 00y4eHH s
VYyamuiics NOJKEH ymems.:
® COCTaBJIAATh KOHCIEKT TEKCTA;
®  CaMOCTOSITENIbHO UCIOJIb30BATh HENIOCPEICTBEHHOE HA0IIIOICHHE;
®  CaMOCTOSITENILHO OQOPMIISITH OTUET, BKJIIOYAIOIIUI ONMUCAHNE HAOIIOICHHS], €T0 Pe3yIbTaTOB, BHIBOJIOB;



¢  BBINOJHATH MMOJIHOC KOMIIJICKCHOC CPABHCHUC,

L4 BBITIOJIHATh CPABHCHHE 110 aHAJIOTUH

Tema 4. CoeauHeHHs XUMMHYECKHX dJ1eMeHTOB (16 u)

Crenenp okucnenus. OrnpeneieHre CTeNeHN OKUCICHUS 3JIEMEHTOB 10 XUuMudeckoil popmyse coenqunenus. Cocrapnenue Gopmys OMHAPHBIX
COeIMHEHUH, 00muil croco0d MX Ha3bIBaHWA. BUHApHBIE COCMHEHUS: OKCUIBI, XJIOPHIbL, cyabhuasl u ap. CocraBienue ux ¢popmy:n. IlpeacraButenu
OKCHJIOB: BOJia, YIJIEKUCIIBIM I'a3 U HeralleHast u3Bectb. [IpeacraBuTenu JieTydnx BOJOPOAHBIX COEIMHEHHI: XJIOPOBOAOPOA U aMMHAK.

OcHOBaHMsI, MX COCTaB M Ha3BaHUS. PacTBopuMOCTh OCHOBaHWH B Boje. Tabmuia pacTBOPUMOCTH THIPOKCHAOB M COJEH B BOJE.
[IpeacraBurenu menouyen: TUAPOKCHIBI HATpus, Kaiud W Kanbuus. [loHsTme o KauecTBeHHBIX peakuusax. Muaukatopel. M3MeHeHue oKpacku
VHJIMKATOPOB B LICJIIOYHOU cpee.

Kucnotel, ux cocraB u HazBanus. Knaccubukauusa kucior. [IpeacraButennt KHCIOT: cepHas, cojsHas U a30THas. M3MeHeHue OKpacku
VMH]JIMKATOPOB B KMCIIOTHOU cpefe.

Conu kak Mpou3BOJIHBIE KUCIOT U ocHOBaHMW. VX cocTaB u Ha3zBaHus. PactBopumocTs coneil B Boze. [IpencraBurenu coneit: Xia0pua HaTpus,
kapOoHaT 1 GocdaT KaJabIIus.

AMopdHBIE 1 KPUCTAJUINIECKHE BEIIECTBA.

MexMoieKkynsspHble B3auMOACHCTBUA. TUIIBI KPUCTAJUIMYECKUX PEIIETOK: HOHHAs, aTOMHAs!, MOJIEKYJISIpHAsE U MeTajuInyecKasi. 3aBUCUMOCTh
CBOMCTB BEILLIECTB OT TUIIOB KPUCTAININYECKUX PELLIETOK.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

Uucrtele BemiecTBa U cMmecu. lIpumepsl XKUIKKX, TBEpIbIX M ra3000pa3HbIx cMmeceil. CBOMCTBa YMCTBIX BewlecTB U cMmeceld. Mx coctas.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa cMecH. PacueTsl, CBsi3aHHbIE ¢ UCIIOIB30BaHUEM TOHATHUS AOJIS.

Pacuérnbie 3amaun. 1. Pacuer MaccoBoil 1 00bEMHON J0J€M KOMIIOHEHTOB CMECH BellecTB. 2. BblunciieHne MaccoBOi JOJM BEIIECTBA B
pacTBOpeE MO U3BECTHOI Macce pacTBOPEHHOTO BEILECTBA U MACCE PACTBOpUTENA. 3. BrluncieHne Maccsl pacTBOPSIEMOIO BELIECTBA U PACTBOPUTEIS,
HEOOXOMMBIX JUIsl IPUTOTOBIICHUS OTIPEACIIEHHON MACChl pacTBOPa C M3BECTHOW MacCOBOM J0JIEH pPaCTBOPEHHOTO BEIIECTBA.

JNemoncrpanuu. OOGpa3ibl OKCHJIOB, KUCIOT, OCHOBAaHUM M cojeid. Mojien KpUCTAJUIMYECKUX PELIeTOK XJIOpHuaa HaTpus, alMa3a, OKCHJa
yraeposa (IV). CriocoOsl pazenenus cMeceid, TUCTUIUISIITUS BOIBI.

JlaGopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 00pa3jaMM BEIIECTB pa3HbIX Ki1accoB. 2. Pa3znenenue cmecei.

IIpakTyeckas padora Ne 3.0uncTka 3arps3HeHHON noBapeHHoU conu. IIpakTmyeckasi padora Ne 4. [Ipurorosienue pacTBopa caxapa C
SaHaHHOﬁ MacCOBOH ,Z[Oﬂefl PaCTBOPCHHOT'O BCILIECTBA.

IIpeaMeTHbIe pe3VJabLTATHI 00VUEHUS

VYyamuiics OJKEH ymems.:

® HCIOJIB30BATh IIPH XapPAKTEPHUCTUKE BEIIECTB IOHATHA: «CTEHNEHb OKHUCICHUS», «BAJCHTHOCTBY», «OKCHUIABD», «OCHOBAHMS», «ILEIOYN»,
«KAUECTBEHHAs peaKkUus», «MHAUKATOP», «KUCIOThD, «KUCIOPOJCOAEPKAIINE KUCIOTBIY, «OECKHCIOPOAHBIE KUCIOTHI, «KUCIOTHAS Cpeaay,
«IeTIoYHast cpeiay, «HeHTpanbHas cpefay, «ukana pH», «conny, «aMmop@HbIe BEIIEeCTBaY, «KPUCTAIUIMYECKHE BEIIECTBA», «KPUCTATIHMUECKAs
pelIeTKa», «MOHHAs KPUCTAJUIMYECKAs DPEIIETKa», «aTOMHas KPHUCTAJUIMYECKas PEHIETKa», «MOJEKYJSIPHAs KPUCTAUIMYECKas peIlIeTKay,
«METAJNINYECKasl KPUCTAIIINYECKAsS PELIETKAY», «CMECH»;

e iIaccu(UUUPOBATH CIOXHbIE HEOPTaHUYECKHE BEIECTBA 110 COCTaBY Ha OKCHUIbI, OCHOBAHUS, KHUCIOTHI U COJIM; OCHOBAHUS, KUCIOTHI U COJH
10 paCTBOPUMOCTH B BOJIE; KMCIIOTBI II0 OCHOBHOCTH U COJIEP’KAHUIO KMCIIOPOAA;

® OMpeneNiaTh NMPUHAICKHOCTh HEOPraHMYECKHX BELIECTB K OJHOMY M3 M3YYEHHBIX KIAcCOB (OKCHIBI, JIETy4yHe BOJOPOJHBIE COCTUHEHMS,
OCHOBAHUs1, KUCIIOTHI, COJIH) TIO (OpMYIIE;



OIMCHIBAaTh CBOMCTBA OT/EIBHBIX IPEACTABUTENEH OKCUIOB (Ha IPUMEPE BOABI, YIJIEKUCIIOTO ra3a, HEraleHOW U3BECTH), JIETYUYUX BOJOPOIHBIX
COCIMHEHMH (Ha MpUMepe XJIOPOBOJOPOIa U aMMHaKa), OCHOBaHHH (Ha MpUMEpE TUIPOKCUIOB HATPHsI, KK M KaJIbIUs ), KUCIOT (Ha IpUMEpE
CEPHOM KUCJIOTHI) U COJIEH (Ha IpUMeEpe XJIOpU/Ia HATpHsl, KapOoHaTa Kalblus, GpocdaTa KaabIus);

OMPCACIIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUA 3JICMCHTOB B BCIICCTBAX

COCTaBIISATh (POPMYJIBI OKCHIOB, OCHOBAHHM, KACJIOT U COJIEH MO BAJICHTHOCTSIM M CTEIICHSIM OKHCIICHUS JICMEHTOB, a TAKXKe 3apsjaaM HUOHOB,
YKa3aHHBIM B Ta0JIUIE PAaCTBOPUMOCTH KUCIIOT, OCHOBAHUH H COJICH;

COCTaBJIATh Ha3BaHUA OKCHIOOB, OCHOBaHI/If/'I, KHUCIIOT U COHefI; CpaBHUBATH BAJICHTHOCTH U CTCIICHb OKUCJICHUA; OKCHU/IbI, OCHOBAHUA, KUCJIOTHI 1
COJIH 10 COCTaBY;

WCIIOJIB30BATh TAOJMILY PACTBOPUMOCTH TSI OTIPE/ICIICHUS] PACTBOPUMOCTH BEIIECTB;

YCTaHABJIMBATh TEHETHUYECKYIO CBS3b MEXITY OKCUIOM M THAPO-KCUIOM M HA00OPOT; MPUIHMHHO-CIICICTBEHHBIC CBS3H MEX]y CTPOCHHEM aToma,
XUMHAYECKOH CBSI3BI0 M TUTIOM KPHCTALTMUECKOW PEIICTKH XUMHUYECKUX COCAMHCHUIA,

XapaKTepU30BaTh ATOMHBIC, MOJICKYJIIPHBIC, MOHHBIC METAJUNIMYECKUE KPUCTAJUTMUECKUE PEIIETKH; CPEly pacTBOpa C MOMOIIBIO IKaibl pH;
IIPUBOJUTH IPUMEPHI BELIECTB C PA3HBIMHU TUIIAMU KPUCTAJUIMYECKON PELIETKH;

MIPOBOJIUTH HAOJIOJICHUS 32 CBOMCTBAMH BEIIECTB U SBICHUSIMHU, IIPOUCXOISIIMMHE C BEIIECTBAMU;

COOJIFOIaTh MPaBHJIa TEXHUKH OC30MACHOCTH MPU TPOBEICHUH HAOIIOICHUN 1 OTIBITOB,

HCCIIEIOBATh CPEly PacTBOPa C MOMOIIBIO HHAMKATOPOB; SKCIIEPUMEHTAIBHO Pa3INiaTh KUCIOTHI U IEI0YH, MTOJIb3YsCh HHIUKATOPAMU;
WCIIOJIB30BATh MPH PEIICHUH PACUYCTHBIX 3a/1a4 TOHATHS «MAaccOBask IOJIS AJIEMEHTA B BEILIECTBEY, «MACCOBasi IOJISI PACTBOPEHHOTO BEIIECTBAY,
«00BEMHAs J10JIsI Ta3000pa3HOrO BEIIECTBAY;

MIPOBOJMTH PACUEThl C HCIIOJI30BAHHEM TOHSTHH «MaccoBas IIOJISI AJIEMEHTa B BEIIECTBE», «MacCOBas JIOJS PACTBOPEHHOI'O BEIICCTBAY,
«o0BeMHas 70151 ra3000pa3HOro BEIIECTBAY.

MeTtanpeaMeTHble pe3yJbTaThl 00y4YeHUs
VYyamuiics HOJKEH ymems:

COCTaBJISITh HA OCHOBE TEKCTa TabJIUIBl, B TOM yuciie ¢ npumeHeHuem cpeacts UKT;

MOJ1 PYKOBOJICTBOM YUYHUTEIS MPOBOJUTH OMOCPEAOBAHHOE HAOIIOACHHE

MOJ1 PYKOBOJICTBOM yUUTEINs 0OPMIISITh OTUET, BKIFOUYAIOIINI ONMUCAaHKHE SKCIIEPUMEHTA, €r0 Pe3yIbTaToOB, BHIBOJIOB;

OCYIIECTBISATh HHAYKTUBHOE 0000IIIeHHEe (0T €MHIYHOTO JIOCTOBEPHOTO K OOIIEMY BEPOSTHOCTHOMY), T. €. ONPEAETSATH OOIINE CYIECTBEHHBIC
MPU3HAKU ABYX U 0oJiee 00BEKTOB U (PUKCUPOBATH HX B (hOpMe TMOHSTUS UIH CYKIICHUS;

OCYIIECTBJISTh JACNYKTUBHOE 0000IIeHNE (MTOBEIEHNE SAMHUYHOTO IOCTOBEPHOIO MO 00I1Iee JOCTOBEPHOE), T. €. aKTYaTU3UpPOBATH TOHITHE
W CY)KJIEHUE, U OTOXJICCTBIISTH C HUIM COOTBETCTBYIOIINE CYIMIECTBEHHBIC TPU3HAKU OJTHOTO HITH 00Jiee 00BEKTOB;

OTIpEICTISATH aCTeKT Kiaccu(UuKaImm,

OCYIIIECTBIATH KIacCU(PHUKAIUIO;

3HATh W UCTIOJIH30BATh PA3IUNIHBIC (POPMBI MIPEICTABICHUS KIacCH(DHKAIIH.

Tema 5. W3meHenus, npoucxoasimme ¢ Bemecrsamu (13u4)

IlonsaTHEe gBIEHUN Kak I/I3M€H€HHI71, IPOUCXOAAINX C BCIICCTBAMM. HBJ’IeHI/Iﬂ, CBA3aHHBIC C M3MCHCHHUEM KPUCTAJLUIMYCCKOrO CTPOCHUA

BEIIECTBA NPH MOCTOSTHHOM €ro cocTaBe, (¢u3ndeckue siBieHus. Puszndeckue SBICHUS B XUMHU: AUCTHIUIALMS, KPUCTAIIM3AlMs, BBIIAPUBAHUE U
BO3TOHKA BEILECTB, [IEHTPU(YTUPOBAHUE.



SIBnenus, cBsi3aHHBIE C U3MEHEHHEM COCTaBa BELIECTBA, - XMMUUYECKHE peakiuu. [Ipu3Haku U ycloBHUs MPOTEKaHUS XUMUUYECKUX PEaKIIHil.
[TonsiTre 00 3K30- U IHAOTEPMHUUYCCKUX PEAKIMAX. Peakinu ropeHrs KaK YaCTHBIM Cydal 9K30TEPMUUYECKUX PEaKIIHi, TPOTEKAIOIINX C BBIJACICHHEM
CBeETa.

3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYECKUE ypaBHEHUS. 3HaUeHHE UHIEKCOB U KoadduimenToB. CocTaBieHHE YPaBHEHU XUMHUYECKUX
peaKuui.

Pacyersl o XxuMU4ecKUM ypaBHEHUSM. PelieHne 3a1a4 Ha HaXOXKJIEHUE KOJIMYECTBA BEIECTBA, MAacChl WM 00beMa MPOJYKTa PEaKlUu IO
KOJIMYECTBY BEIECTBA, MACCE€ WM 00BEMY HMCXOJHOTO BEIIecTBa. PacdeTsl ¢ MCHOIB30BAHUEM MOHATHS «I0JI», KOTJIa MCXOJHOE BEUIECTBO JIAHO B
BH/JIE PAaCTBOPA € 3a/IaHHOM MacCOBOM J10JI€H pACTBOPEHHOI'O BEILIECTBA UJIN COJIEPKUT ONPEACICHHYIO JI0JIK0 TPUMECE.

Peakuuu pasznoxenus. [lonarre o ckopocTu xumudeckux peakuuid. Karamuszaropel. @epmMeHTHI.

Peakuuu coenunenus. Katanutuueckue u HekatanuTuueckue peakiuu. O6paTumblie 1 HEOOpAaTUMBbIE peaKUu.

Peakuuu 3amemieHus. OIEKTPOXUMHYECKUM psiji HANpsSOHKEHUM METayuloB, €ro HMCIOJIb30BAHME Ul IPOTHO3UPOBAHUS BO3MOXKHOCTH
MIPOTEKAHUS PEAKLN MEXy METAJIJIAaMU U PACTBOPAMHU KUCIIOT. Peakiiuu BBITECHEHUS OJIHUX METAJIOB U3 PacTBOPOB UX COJIEM IPYTMMU METAIIJIAMH.

Peaknuu oOmena. Peaknuu HeiiTpanu3anuu. Y CJI0BHS MPOTEKAHUS PEAKIIUi 0OOMEHa B pacTBOpax JI0 KOHIIA.

Tunel XUMUYECKHX peakuui (Mo MPU3HAKY «YHCIO U COCTAB MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMH») HA MPUMEpPE CBOWCTB BOJbI.
Peakuust pasnoxeHuss - 3J€KTPOJIU3 BOAbl. Peakuuu coequHEHHs - B3aUMOJIEHCTBUE BOJBI C OKCHJIAMU METAUIOB U HeMeTamwioB. [lonsTue
«TUAPOKCUIBI». Peakuuu 3amenieHus - B3aMMOJCHCTBHE BOJBI C IIEJIOYHBIMU M IIEIOYHO3EMEIbHBIMU MeTajulaMu. Peakium oOMeHa (Ha mpumepe
THIIPONIH3A CYIb(HIa ATIOMUHUS U KapOuaa KajabIus).

Pacuérnbie 3agaun. 1. Beiuncinenue 1o XMuMUYECKUM YPAaBHEHUSIM MAacCChl UJIM KOJIMYECTBA BELIECTBA M0 U3BECTHOW Macce WM KOJIUYECTBY
BEIIECTBA OJIHOTO M3 BCTYIMAIONIUX B PEAKIIMIO BEIIECTB WM MPOIYKTOB peakiuu. 2. Berancienne Maccol (KOJIMYECTBA BEUIECTBA, 00bEMa) MPOIYKTa
peaxiuu, eciii U3BeCTHA Macca UCXOJAHOTO BEIECTBA, COJEPIKaIIEero OnpeAeseHHYIO J0II0 puMeceil. 3. Brruucienne Macchbl (KOJTUYeCTBA BEIIECTBA,
o0beMa) MPOYKTa peaKliy, eCIIM U3BECTHA Macca PacTBOpAa MU MaccoBast J10JIsI PACTBOPEHHOTO BEIECTBA.

IIpeaMeTHbIE Pe3VJbTATHI 00YUEHHUS .

VYyamuiics NOJKEH ymems.:
e iIaccu(UUMPOBATH XUMHUUECKHUE PEAKIIUH 110 YUCITY U COCTaBY MCXOAHBIX BEIIECTB U MPOJAYKTOB PEAKLUU; TEMIIOBOMY 3P PEKTY; HAPABICHUIO
MIPOTEKAHUs peaKlMK; YYaCTUIO KaTalIu3aTopa;
® ICIIOJIb30BATh TAOJINIlY paCTBOPUMOCTH JIJISl ONPEESICHUSI BO3MOXKHOCTH IIPOTEKAaHUs peakuii o0OMeHa; 3JIEKTPOXUMUYECKHUH psiJl HApsKEHU N
(aKTUBHOCTH) METAJUIOB I ONPEEIICHNS BOZMOXKHOCTH MPOTEKaHUs peaklUii MeX/1y MEeTallaMU U BOJIHBIMHM pacTBOPaMH KHCJIOT U COJIeH;
e HalIIOAAaTh W ONMCHIBATH MPHU3HAKM M YCIOBUS TEUEHHs XMMHUYECKHMX PEaKLMH, AenaTh BBIBOJBI Ha OCHOBAaHMM aHaiM3a HAaOMIOJIEHHUH 3a
JKCIIEPUMEHTOM;
® [IPOBOJUTH PACYETHI 10 XUMHUUECKUM YPaBHEHHSIM Ha HAXOXJACHHE KOJUYECTBA, MACChl WIIM 00beMa MPOIYKTa PEAKIMHU 10 KOJINYECTBY, Macce
WIA 00bEMY HCXOIHOIO BEIIECTBA; C HCIOJIb30BAHUEM IOHATHUS «JOJSA», KOIJa MCXOJHOE BEIIECTBO JAaHO B BMJIE PACTBOpA C 33aJaHHOMN
MacCOBOH J0JI€H PACTBOPEHHOI'O BEIECTBA UIIU COACPKUT ONPEIEICHHYIO JOJII0 IPUMECEH.
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJKEH ymems:
® COCTaBJIATh HA OCHOBE TEKCTA CXEMbI, B TOM 4yHcIe ¢ npuMeHennem cpeacts UKT;
® CaMOCTOSITENHHO OPOPMIIATH OTUET, BKIIOYAIOIINN OMMCAHNE IKCIIEPUMEHTA, €r0 PE3yJIbTaTOB, BHIBOJIOB;
® ICIIOJI30BAaTh TaKOW BHJI MBICIIEHHOTO (HMI€albHOT0) MOJAETUPOBAHHUS, KaK 3HAKOBOE MOJETUpOBaHUE (Ha MpUMEpe ypaBHEHUN XHUMHYECKHX
peaxkuuil);
e pasnuyath 00BEM M COACPKAHKE MOHSITHIA,



® pa3nuyaTrh POJOBOE U BUAOBOE IMOHATUS;
® OCYUIECTBIIATH POJOBUI0BOE OIpPE/IECICHUE MOHITHIA.

HMemoncTpanuu. [Ipumepsl Qusznuecknx sBICHHWH; a) TutaBieHue mnapaduHa; 0) auddy3us AYIMIUCTHIX BEIIECTB C TOPSIICH JIAMIIOYKA
HakanuBaHus. [IpuMepsl XUMUYECKUX SBJICHHIA: a) TOPeHHE MarHus; 0) B3aMMOAEHCTBUE COJITHOW KHUCIOTHI C MPaMOPOM MJIM MEJIOM; B) MOJIy4eHUE
ruapokcuaa menu (Il); r) pacTBopeHue MoydeHHOTO THAPOKCHAA B KUCIOTax; M) B3aumojneictBue okcuaa menu (II) ¢ cepHoii xucnoTod mnpu
HArpeBaHUU; €) Pa3IoKEHHE IEpMaHTaHaTa KaJHs; ) B3aUMOICHCTBHE Pa30aBICHHBIX KUCIOT C METAJJIAMH.

JlaGopaTopHuble onbIThl. 3. CpaBHEHHE CKOPOCTH MCHApEHHs BOJBI U CIIUPTA 10 MCUYE3HOBEHHIO UX Kamlellb Ha QHIBTPOBAIbHON Oymare. 4.
OxuciieHue Meau B IJIAMEHU CHUPTOBKHM MM Tropeiku. 5. [loMyTHeHHe M3BECTKOBOH BOJBI OT BBIIBIXaeMOro yriiekucioro rasza. 6. Ilomydenue
YIJIIEKUCIIOTO Ta3a B3aUMOIEUCTBUEM COJIbI U KMCIIOTHI. 7. 3aMelleHrne Meau B pactBope xjopuaa meau (1I) xenesom.

IpakTnyeckass padora Ne 4.IIpuzHaku XUMHUYECKUX PEAKIUMA.

HDeIlMeTHLIe pe3vJabTaTbl OﬁvquHH:

Yyamuiicst JOJKEH ymems:

oOpamiarbecs ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUU C MTPaBUJIAMH TEXHUKU O€30I1aCHOCTH;
BBINOJIHATH MpoOCTeiine nprueMbl paboThl ¢ 1a00paTOpHbIM 000pyI0BaHKEM: JIAOOPATOPHBIM ILTATUBOM; CIIUPTOBKOI;

Ha0JI0AaTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUAMH, IPOUCXOASIIUMHU C BEILIECTBAMU;

OIUCBIBATh XUMUYECKUH SKCIIEPUMEHT C IOMOILBIO €CTECTBEHHOI'0 (PYCCKOr0 WM POIAHOIO) SA3bIKA U A3bIKA XUMUH;

JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM IPOBEJEHHOIO AKCIIEPUMEHTA;

TOTOBHUTH PACTBOPBI C ONPEIEICHHON MaCCOBOU J1OJIEW paCTBOPEHHOI'O BELIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM BEILECTBA.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!
Vyamuiicss JOJKEH yMems:  CaMOCTOSTENIbHO UCIOJIBb30BaTh ONOCPEIOBAHHOE HAOIIOACHNUE.

Tema 6. Teopus 21eKTPOTMTHYECKON JUCCONMAIMMA H CBOHCTBA KJIACCOB HeOpraHmveckux coeaunenuii (20 )

[ToHsiTHE 00 PMEKTPONUTUYECKON TUCCOIMUAIUN. DIEKTPOIUTHl U HEIIEKTPOIUTH. MeXaHU3M JAUCCOIHAIMU AJIEKTPOIUTOB C Pa3IMUHbIM
TUTIOM XUMUYECKOH CBs3U. CTEINeHb JIEKTPOIIMTUYECKON qucconranui. CUIbHBIE U CTa0ble SJIEKTPOJIUTHI.

OcHOBHBIE TOJIOKEHUSI TEOPHH SJICKTPOJIUTUYECKON Mucconuanuu. VIOHHBIE ypaBHEHUs peakivil. YCIOBUS MPOTEKaHUS PEeaKIMu oOMeHa
MEKTY DJIEKTPOIUTAMH 10 KOHIIA B CBETE MOHHBIX MPEICTABICHUM.

Knaccudukaiys nOHOB U X CBOICTBA.

Kucnotel, nx kmaccudukanus. Jucconuarus KUCIOT U UX CBOWCTBA B CBETE TEOPHH JJICKTPOIUTHYECCKON AUCCOIHUAIMU. MOJEKyspHbIC U
VMOHHBIE YpaBHEHUsSl peakUuid KUCIOT. B3auMozaeicTBue KUCIOT ¢ MeTallaMU. DIEKTPOXMUMHUYECKUN psii HaNpspDKeHUM metaisioB. B3aumoneiictBue
KUCJIOT C OKCHJaMHU METauioB. B3auMonelcTBuE KHCIOT C OCHOBAaHUSIMU - PEAKIHS HeUTpanu3anuu. B3auMonelcTBue KHCIOT C COJISIMHU.
Hcnonb3oBaHre TaOIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMUYECKHX CBOMCTB KHCIIOT.

OcHoBanusi, ux kiaccudukanus. Jluccormarus OCHOBAaHMW W WX CBOWCTBA B CBETE€ TEOPHUH DJICKTPOIUTHYECKON JTHCCOIHUAIINH.
B3aumopeiicTBue OCHOBaHHI C KHUCIOTaMH, KHUCIOTHBIMH OKCHUIAMH U CONsMHU. Vcmonp3oBaHME TaONUIIBI PACTBOPUMOCTH Ui XapaKTEPUCTHKHU
XAMUYECKHAX CBOWCTB OCHOBAHMH. Paznoxenue HEPACTBOPHUMBIX OCHOBaHMI pH HATrpEBaHUMU.
Conu, ux kimaccuUKalus W TUCCOLMAIUS PA3IMYHBIX TUIOB coiieli. CBOHCTBa collei B CBET€ TEOPUU DIICKTPOIUTHYECKONW TUCCOIMAIIUU.
B3anmoneiicTBre coneld ¢ MeTalslaMH, YCJIOBHUS TMPOTEKaHUsS 3THX peakiuid. B3auMonencTBrHe cOJieil C KHUCIOTaMH, OCHOBAHUSIMH M COJISIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISl XaPaKTEPUCTUKH XUMUIECKIX CBOMCTB COJICH.



O6o00611eHne cBeieHni 00 OKCHIaxX, UX KIacCU(UKAUU U XUMUUYECKIX CBOWCTBAX.

['eHeTHYECKHUE PsABI METAJUIOB ¥ HEMETAIIOB. [ eHeTHYeCKast CBsI3b MEXK/Ty KIIaCCaMH HEOPTaHMYECKHUX BEIICCTB
OKUCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakiun. OKHCIUTENh 1 BOCCTAHOBHUTEIb, OKUCICHUE U BOCCTAHOBJICHHUE.

Peakiun MOHHOrO OOMEHa M OKHCIUTEIHFHO-BOCCTAHOBUTENBHBIC peakuuu. COCTaBJICHUE YpaBHEHHH OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX

peaKImii METOAOM 3JICKTPOHHOTO OasaHca.
CBoiicTBa MPOCTHIX BEUIECTB - METAJUIOB M HEMETAJJIOB, KUCIIOT U COJIEH B CBETE MPEJCTaBICHUNH 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECcCaXx.

IIpeaMeTHbIE PE3YJbTATDI OﬁV‘IeHI/IH:

VYyamuiicst JOJIKEH ymems:

KCIOJIb30BAaTh IIPU XAPAKTEPUCTUKE IPEBPAIICHUN BELIECTB IOHITHUSA: «PACTBOP», «BJEKTPOJUTHYECKAS AUCCOLUALUSIY, «IJIEKTPOITUTHI,
HEIIEKTPOJIUTBLY), «CTEMEeHb AMCCOLUAINMNY, «CHIJIbHBIE JJIEKTPOJIUTBHIY, «CIa0ble SJIEKTPOIHUTH), «KATUOHBI», «AHUOHBI», «KHCIOTBD»,
«OCHOBAHMSI», «COJN», «HOHHBIC PEAKIIMHN», «HECOICO00Pa3yIONINe OKCUIBI», «COICO00Pa3yIONUe OKCHUIBI, KOCHOBHBIC OKCHJIBIY), «KHCIIOTHBIC
OKCHUJIBI», «CPEOHHUE COJIN», «KUCIbIE COJU», «OCHOBHBIE COJIN», «TE€HETUYECKUH pAl», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUNY,
«OKHUCIIUTEIIbY, «BOCCTAHOBUTEIDY, KOKUCIECHUE), «BOCCTAHOBIICHUEY;

OIHCHIBATh PACTBOPEHHUE KaK (PU3UKO-XUMUYECKHI MpoI1iecc;

WJUTKOCTPUPOBATH MPUMEPAMU OCHOBHBIE TIOJIO)KEHHUSI TEOPUU BJIEKTPOJIMTHYECKOM JHCCOLUMALMU; TEHETUYECKYI0 B3aMMOCBI3b MEXIY
BelecTBaMH (ITPOCTOE BEIECTBO — OKCUJ — THAPOKCUI — COJIb);

XapaKTEepU30BaTh OOIIME XWMHUYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBAaHHH W COJIEW C TO3HUIUH TEOPUHU
BJIEKTPOJIUTAYECKON AUCCOUMALINM; CYIIIHOCTh 3JEKTPOJUTUYECKON AUCCOLUMALMU BEIIECTB C KOBAJIEHTHOMW MOJSPHON U MOHHOW XMMHYECKOU
CBA3bI0; CYLITHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN;

MPUBOJIUTH TIPUMEPHI PEAKLIHI, MOATBEPKAAOIINX XUMAYECKUE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCUIOB, KHCIIOT, OCHOBAHHN U COJICH;
CYILIECTBOBAHUE B3aUMOCBSI3M MEXK/ly OCHOBHBIMHU KJIaCCaMH HEOPTaHMYECKUX BEIIECTB;

KJIacCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU M0 «M3MEHEHUIO CTETNICHEH OKUCICHHS 2JIEMEHTOB, 00Pa3yIoIINX pearupyrollre BeIecTBay;
COCTAaBJIATh YPAaBHEHHUsI DJIEKTPOJIMTUYECKON IUCCOLMAIMU KUCJIOT, OCHOBAaHUW U COJIEH; MOJIEKYJIAPHBIC, IOJIHBIE U COKPALEHHbIE MOHHBIE
YPaBHEHUS PEaKUU C YyYaCTHUEM SJICKTPOJIUTOB; YPABHEHUSI OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMI, UCIOJIB3YS METOJ 3JIEKTPOHHOTO
OaylaHca; ypaBHEHHS PEaKIUi, COOTBETCTBYIOIIUX IOCJIEI0BATEILHOCTH («IIETIOYKE») MPEBPAIICHUN HEOPraHUYECKHX BEIIECTB PA3TUUYHBIX
KJIACCOB;

ONPEACIISITH OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHNE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;

YCTaHAaBJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H: KJIACC BELIECTBA — XMMHUYECKHE CBOMCTBA BELIECTBA;

HaOII0/1aTh ¥ OMUCHIBATH PEAKIIUU MEKTY JNEKTPOIUTAMU C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
MPOBOJUTH OIBITHI, HOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUUYECKUX BEILIECTB.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJKEH ymems:

JieaTh MOMETKH, BBIMUCKU, IUTUPOBAHUE TEKCTA;

COCTAaBJISITh IOKJIAT;

COCTaBJISITh HA OCHOBE TeKcTa rpaduKu, B TOM YucIe ¢ mpuMeHeHueM cpeacts UKT;

BJIQJIETh TAKUM BHIOM H3JIOKEHUS TEKCTA, KaK PacCyKIeHHUE;

WCIOJIb30BaTh TaKOW BHJ MBICICHHOTO (HMI€albHOI0) MOJECIUPOBAHMS, KaK 3HAKOBOE MOJEIMpPOBaHUE (HAa MpPUMEpE YpaBHEHUU peaKIIHii



JUCCOLMAIMY, MOHHBIX YPaBHEHUM peakLnii, MOJIypeakuil OKHCIEHUA-BOCCTAHOBIICHHUS);
® DPa3IM4aTh KOMIIOHEHTHI J0KA3aTeNIbCTBA (TE3UC, apT'yMEHTHI M (POpMy OKa3aTeIbCTBA);
®  OCYHIECTBJIATH NIPSIMOE NHAYKTHBHOE JOKA3aTEIbCTBO.

JemMoHcTpanuu. VcnpiTanne BEIECTB U UX PACTBOPOB HA 3JIEKTPOINPOBOJHOCTh. 3ABUCUMOCTD AJIEKTPOIPOBOJHOCTH YKCYCHOW KHUCIOTBI OT
KOHIIEHTpaluu. BzaumoaeiicTBue iuHkKa ¢ cepoid, cosistHoi kucinotoi, xjaopuaom meau (II). 'openue maruusi.

JladopaTopHble onbIThI. 8. Peakiinm, XxapakTepHbIe JIJIs1 pAaCTBOPOB KUCJIOT (COSTHOM Witk cepHOi). 9. Peakiinu, xapakTepHbIe ISl PaCTBOPOB
niesnoueit (rupokcu10B HaTpus uinu kaius). 10. [lonydyeHne u cBoiicTBa HEPACTBOPUMOI'O OCHOBaHHUs, Hanipumep ruapokcuaa meau (I1I). 11. Peakuun,
XapaKTepHbIe JIIsl PaCTBOPOB cosieit (Hampumep, it ximopuaa meau (II)). 12. Peakmuu, xapakTepHble A OCHOBHBIX OKCHJIOB (HampuUMep, AJsl OKCHIa
Kanblus). 13. Peakiuu, xapakTepHble AJi1 KUCIOTHBIX OKCHJIOB (HAIpUMED, ISl YIJIEKUCIIOTO rasa).

IIpakTnyeckas padora Ne 5. Pelnienne 3KkciepuMeHTaIbHBIX 3a/1a4.

HpeIIMeTHLIe PE3YIbTATDI Oﬁy‘leHHH

Yyamuiicst JOJKEH ymems:

oOpatathcs ¢ 1a60paTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHUKHU 0€30MaCHOCTH;
BBITIOJHSATH MPOCTEHIIINE MPUEMbI 00palleHus ¢ 1a00paTOPHBIM 000PYIO0BaHHEM: TaOOPATOPHBIM ILITATUBOM, CIUPTOBKOM;

Ha0II0/1aTh 32 CBOMCTBAMHU BEIECTB U SBJICHUSMU, IPOUCXOISIINMU C BEIIECTBAMU;

OIHCHIBATh XUMUYECKUHN IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM IPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJibTaThbl 00y4eHHs

VYyammiics NOJKEH ymems:
® OIpeneNnATh, HCXOd U3 YUeOHOH 3a/1a4i, HEOOXOJUMOCTbh HEOCPEICTBEHHOTO MIIH OIIOCPEJOBAHHOIO HAOIIOAECHUS;
®  CcaMOCTOATENbHO (POPMUPOBATH MTPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHMHA K YPOBHIO ITIOJII'OTOBKHU BbBIITYCKHHUKOB.

BbINYCKHUK HAY4YUTCH:

* OIMCBIBATh CBOMCTBA TBEP/BIX, KHUIKHUX, FA3000pa3HbIX BELIECTB, BBIAEISAA UX CYIIECTBEHHbIC IPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO M CBOMCTBaM, YCTaHABIMBATh IPUYMHHO-CICIACTBEHHBIE CBSI3M MEXAY JaHHBIMU
XapaKTEPUCTUKAMHU BEILECTBA;

* PaCKpBIBATH CMBICII OCHOBHBIX XHMHYECKMX IOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKHUH DIIEMEHT», «IIPOCTOE BEHIECTBOY», «CIOXKHOE
BEILECTBOY, «BAIIEHTHOCTDY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOUIbI0 XMMHUYECKUX (OPMYT M CYHIHOCTh XMMHYECKHUX PEAKIUH C TMOMOIIbI0 XUMHUYECKUX
YpaBHEHUMH;

* BBIUNCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BEHIECTB, & TAK)KE€ MACCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COECIUHEHHUSX
JUISl OLIEHKH UX NPAaKTUYECKOW 3HAaYMMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KHCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATH OKCHU/IBI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* [10JIb30BaThCA 1a00PaTOPHBIM 000PYIOBAHUEM U XMMHUYECKON TIOCYI0M;




* IPOBOJIUTh HECJIOXKHBIE XUMHUYECKUE OIBITHI U HAOMIOACHUS 33 M3MEHEHHMSIMHU CBOMCTB BEIIECTB B INPOLIECCE WX IMpEeBpalleHuil; coOmoaaTh
IIpaBUJIa TEXHUKU O€30IaCHOCTH IPU MPOBEIECHUH HAOIIOACHUN U ONBITOB;

* pa3nuyaTh 3KCIEPUMEHTAIBFHO KUCIIOTHI U LIENOYH, MONb3YysACh WHAMKATOPAMU; OCO3HABATH HEOOXOJMMOCTh COOJIIOJCHHUS Mep 0e30MacHOCTH
pu OOpALEHUN C KMCIOTaMH U ILEI0YaMHU.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona . 1. Menaeneesa;

* ONMCHIBATh U XapaKT€PU30BaATh TAOINYHYIO (OPMY NEPUOJUUECKON CUCTEMBl XMMUYECKHUX 3JIEMEHTOB;

* XapaKTEpU30BaTh COCTaB aTOMHBIX SIIEP U PACIIPENEICHUE YHMCIIA 3JIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX
IIEPUOOB NIEPUOJUYECKON CUCTEMBI, a TAKXKE KalMs U KaJIbLIUS;

* pa3nuy4aTh BUJbl XUMUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U METAIIMYECKYIO;

* 1300paxkaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPA30BAHHBIX XUMHUUYECKUMHU CBS35IMH Pa3HOI'O BUJA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAIUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHX;

* XapaKkTepHU30BaTh XMMHUYECKHE HJIEMEHThl U UX COCAMHEHUS HAa OCHOBE IOJIOKEHMsS JIEMEHTOB B MEPHOAMUYECKON CHCTEME U O0COOEHHOCTEH
CTPOEHHS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHHUE IMEPUOJUYECKOr0 3aKOHA M INEPUOAMYECKONM CHCTEMbl XMMHMYECKHX 3JIEMEHTOB
J1. 1. MenneneeBa; * 00BACHATH CYyTh XMMUYECKHX MPOLIECCOB M UX MPUHIUIMTUAILHOE OTIHYNE OT (PU3UUYECKHUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHNUS XUMUUECKUX PEAKIINM;

* YCTaHABJIMBATh NPUHAICKHOCTh XUMUYECKOH PEakIiy K ONMpeaeiEHHOMY THITY IO OJTHOMY M3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) 1O YrcIy U
COCTaBY MCXOJHBIX BELIECTB U MPOJYKTOB pPEeaKLUH (peakuy COeANHEHMs, Pa3IoKeHus, 3aMeLLeHHUsI 1 0OMeHa); 2) M0 BBIJACICHHUIO WM HOIJIOIEHHIO
TEIUIOTHI (PEAKILUH 3K30TEPMUUECKHUE U SHAOTEPMUYECKHUE); 3) IO U3MEHEHUIO CTEIIEHEN OKMCIEHUS XUMUYECKUX 3JIEMEHTOB (PEaKIIMU OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIC); 4) IO 0OPAaTUMOCTH TIpoliecca (peakiuy 00paTUMbIe 1 HEOOpATUMBIE);

* COCTaBJIATh YPaBHEHUs JJIEKTPOJIMTHYECKOW JUCCOLMALMU KHCIIOT, IIEJI0YEH, COJICH; IOJHBIE U COKpAIICHHBIE MOHHBIE YPaBHEHHUs pPEaKIUi
oOMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

* IPOTHO3UPOBATh MPOAYKTHl XMMHMUYECKHUX peakuuil 1o ¢(opMmysiaM/Ha3BaHUSIM HCXOJHBIX BELIECTB; ONPEIENATh HCXOJHBIE BELIECTBA IO
¢dbopMynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJIATh YpaBHEHUS peaklUi, COOTBETCTBYIOUIMX MOCIEI0BATENIBHOCTH («IIEMOYKE») MPEBPALEHUN HEOPraHMYECKUX BELECTB pa3IU4HbIX
KJIACCOB;

* BBISIBIISITH B IIPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUAETEIBCTBYIOIINE O MPOTEKAaHUM XUMHUUECKON peaKlny;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIPENIENSITh XapaKTep CPe/Ibl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH M0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKLIUHU, TOATBEPKAAIOIINE HATMUNE B BOJHBIX PACTBOPAX BELIECTB OTAEIbHBIX HOHOB

* OIPENENSATh MPUHAAJIEKHOCTh HEOPraHMUECKHX BEIIECTB K OJJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIII: METAUIbl 1 HEMETAJUIbI, OKCH/IbI, OCHOBaHMS,
KHCJIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BAHUSIM;

* OIPEJENSATh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTaHMUECKUX COETUHEHHH MO BaJICHTHOCTSIM U CTENEHSIM OKHCIIEHHUS JIEMEHTOB, a TAK)Ke 3apsaM HOHOB, yKa3aHHBIM
B Ta0JIM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJEH;

* O0BSICHATh 3aKOHOMEPHOCTU HM3MEHEHUSI (PU3NYECKUMX M XHMHUYECKHUX CBOWMCTB MPOCTHIX BEIIECTB (METAIJIOB U HEMETAIJIOB) M MX BBICHIMX
OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMU BTOPOTO M TPETHEr0 MEPHOIOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE sl KAXKIO0Tr0 U3 KJIaCCOB HEOPTaHUYECKUX BEIIECTB: KUCIOT, OCHOBaHUM, COJIeH;

* IPUBOJIUTH NIPUMEPHI PEaKIUi, MOATBEPKAAIOIINX XUMUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB: OKCUI0B, KUCIOT, OCHOBaHUM U CoJeH;

* OIPENEISTH BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUX;



* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENIbHBIN OaaHc (U151 U3yUYEeHHBIX PEaKIIHii) MO MPEATIOKEHHBIM CXeMaM peaKkiuii;
* IPOBOJIUTH J1JAOOPATOPHBIE ONBITHI, TOATBEPXKIAIOIINE XUMUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUUYECKHX BEILECTB;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAVUHUTHCSH:

* IPaMOTHO 00OpaIaThcs ¢ BEIECTBAMU B IIOBCETHEBHOM KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOICHHUS TPABHIT HKOJIOTUYECKU OE30M1acCHOTO MOBECHHS B OKPY KaIOIeH MPUPOTHOM cperie;

* IOHUMAaTh CMBICII U HEOOXOAMMOCTb COOJIOACHUS NPEANHUCAHUMA, MpearaéMblX B HMHCTPYKIHSIX IO HCIOJB30BAHHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMUMHHU U JP.;

* HCIOJIB30BATh MPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHTHOCTH MPH BBIITOJHEHUH HCCIIEI0BATEIBCKUX MTPOEKTOB MO M3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJIy4EHUS U paclioO3HABaHUs BEIIECTB;

* pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTh, UCIIOJIB3Ys CPEJICTBA YCTHOW U MMUCbMEHHONH KOMMYHHMKAIIUU PU paboTe C TEKCTaMH Y4eOHHKA
U JIOTIOJIHUTEILHOU JTUTePaTypoOid, CIPAaBOYHBIMH TaOIHUIIAMHU, MIPOSIBIATH TOTOBHOCTh K YBRKEHUIO MHOW TOUKH 3PEHHSI IIPU 00CYKJIEHUU PE3yIbTaTOB
BBITIOJTHEHHON padOoThI;

* OObEKTHBHO OILICHHBAaTh MH(GOPMAIUIO O BEHIECTBAX M XUMHUYECKHX TMPOIeccax, KPUTUYECKH OTHOCUTHCS K IICEBIOHAYYHOW HH(pOpMAIuH,
He00POCOBECTHOM peKIiaMe, KaCcaroIIeCsl UCIIOJIb30BAHUS PA3IUYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHUE TEOPETHUECKUX 3HAHUI JIJIs MPAKTUYECKOU JIESATEIbHOCTH YEIOBEKa;

* OTHCHIBATh N3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHATh 3HAHUA O 3aKOHOMEPHOCTSX MEePUOJUYECKON CHCTEMbl XHUMHUYECKHUX OJJIEMEHTOB Uil OOBSICHEHHUS M TPEIBUACHHS CBOWCTB
KOHKPETHBIX BEILIECTB;

* pa3BuBaTh WH(GOPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIIyOJIeHUS 3HAHUI 00 UCTOPUM CTAHOBJICHHS XMMHUECKON HayKu, €€ OCHOBHBIX
MOHATHUM, IEPUOANYECKOI0 3aKOHA KaK OJIHOTO U3 BAXKHEHUIIINX 3aKOHOB IIPUPO/IbI, & TAKXKE O COBPEMEHHBIX JIOCTHIKEHUSAX HAYKU U TEXHUKU.

* COCTABJIATH MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPHKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEX /1y OCHOBHBIMU KJIaCCAMH HEOPTraHMYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3ybTAThl BO3JIEHCTBUS pPa3IMUHBIX (PAKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUYECKON peaKklny;

* IPOTHO3UPOBATH PE3YIbTAThl BO3JEHCTBUS pa3IUYHbIX (DAKTOPOB HA CMEILIEHNE XUMUYECKOTO PaBHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA MPOSIBISATh OKUCIUTENbHBIE WM BOCCTAHOBUTENbHBIE CBOICTBA C Y4ETOM CTENEHEH OKHMCICHUS
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB;

* BBISIBJISITh CYLIECTBOBAHHME F€HETUUYECKOI B3aMMOCBSI3U MEX/ly BEILIECTBAMU B PSIly: MPOCTOE BEIIECTBO — OKCHJL — T'MJIPOKCH] — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUUYECKUE TIPOEKTHI 10 UCCIEA0BAHUIO CBOMCTB BEILIECTB, MMEIOIINX Ba)KHOE NIPAKTUYECKOE 3HAUCHHUE.

Ilnanupyemsie pe3yJbTaThl H3y4YeHHsI Y4eOHOr0 nmpeamera.

B pe3ynbrate n3yueHuss XumMuu Ha 6a30BOM YPOBHE YUCHUK JTOJKEH
3HATL/TMIOHUMATh:

® XUMHUYECKYIO CHMBOJIMKY: 3HAKU XUMUYECKUX JIEMEHTOB, (JOPMYIIbI XUMHUYECKHUX BEIIECTB, YPABHEHUS XUMHUECKUX PEaKIIHil;

® BAXKHEHIIME XMMHUYECKUE MOHATHUS: BEIIECTBO, XUMUUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsl U MOJIEKYJIsIpHAsi MacChl, MOH,
AJUTOTPOIINSI, U30TOIBI, XUMHUYECKAs CBA3b, JIEKTPOOTPHUIIATEIIBHOCTh, BAJIGHTHOCTh, CTENIEHb OKUCIIEHHUS, MOJIb, MOJIIPHAsI Macca, MOJISIPHBII
00beM, BEIIeCTBa MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOEHUSI, PACTBOPBI, SJIEKTPOJIUT M HEAIEKTPOIIUT, MIEKTPOTUTHICCKAS TUCCOITAAIINS,
OKHUCJIUTEIh U BOCCTAHOBUTEJb, OKHCIEHHE W BOCCTAaHOBIIEHHE, TEIUIOBOW 3(P(EKT peakluu, CKOPOCTh XUMHUYECKOW peaklUu, KaTallus,
XUMHUYECKOE PaBHOBECHE, YIIIEPOIHBIN CKelleT, P YHKIIMOHAIbHAS TPYIINa, H30MEpHsI, TOMOJIOTHS,

® OCHOBHBIC 3aKOHBI XUMHUU: COXPAHEHHUS MACChI BEILIECTB, TOCTOSIHCTBA COCTABA, IEPUOANUYECKUIN 3aKOH;



® OCHOBHBIC TECOPUU XUMHUHU: XUMHUUECKOU CBSI3H, HIEKTPOJIUTUYECKON JUCCOLMALIUY, CTPOCHUS OPraHUYECKUX COCIUHEHUN;

e BAWKHEHIIME BEILNECTBA M MATEPUAJIBI: OCHOBHBIE METAJUIBI U CILIABBI, CEpHAasi, COJIHASA, a30THAas U YKCYCHas KHUCIJIOTHI; IIEI0YH, aMMHAK,
MUHEpaJIbHble YA0OpEHMsI, METaH, STWJIEH, alleTUIEeH, OEH30J, 3TaHOJ], JKUPbI, MbUIA, IJIIOKO3a, caxapo3a, KpaxMmall, KJeTdaTKa, OCJNKH,
HCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA, KAY4yKH, INIACTMACCHI;

yMeTh:

® Ha3bIBATh: 3HAKU XMMHUYECKHUX 3JIEMEHTOB, U3YUYCHHBIC BEILIECTBA 10 «TPUBHAIILHONY» WIIM MEXKIYHAPOAHOW HOMEHKIIATYPE;

e OIpeAesiTh. BaJCHTHOCTh U CTEIEHb OKUCICHUS XMMHYECKUX JJIEMEHTOB, THII XMMUYECKOW CBS3U B COCIMHEHMSX, 3aps] MOHA, XapaKTep
Cpelbl B BOAHBIX pacTBOpaX HEOPraHUYECKUX COCAUHEHUMN, OKUCIUTEIb U BOCCTAHOBUTEIND, IPUHAJICKHOCTD BEIIECTB K Pa3IM4YHBIM KilaccaMm
OpPraHUYECKUX COCAVHEHUN;

® XapaKTepHU30BaTh: DJIEMEHTHl MaJbIX IEPUOJOB MO HUX IMOJIOKEHHIO B mepuoaudeckoil cucreme [I.M.MenneneeBa; o0mue XHUMHUYECKHE
CBOMCTBAa METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX MU OPraHUMYECKUX COCIMHEHHUM; CTPOCHUE M XUMHUYECKHE CBOMCTBA
U3Y4YECHHBIX OPraHUYECKUX COCIUHECHMUI;

e OOBSAICHATBH: 3aBUCUMOCTb CBOICTB BEIIECTB OT WX COCTaBa U CTPOEHMsS; NPUPOAY XMMHUYECKOM CBsI3U (MOHHOM, KOBaJEHTHOM,
METAJUIMYECKOH ), 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIuy U TIOJI0KECHUSI XUMUYECKOTO PAaBHOBECHSI OT Pa3IMYHbBIX (DaKTOPOB;

®  BBINOJHATh XUMUYECKUH SKCHEPUMEHT 10 PACIIO3HABAHMIO Ba)KHEHIINX HEOPraHMYECKUX (KHCIOPOJ, BOJIOPOJ, YIVIEKUCIbIN Ia3, aMMHUAaK,
pacTBOPBI KUCIIOT U LIENI0YeH, XJIOpua-, cyab(aT -, KapOOHAT-UOHbBI, HIOHBI AMMOHHS) U OPIaHUYECKUX BEILECTB;

® BBIYUCIATH: MACCOBYIO JIONIO XUMHUYECKOTO 3JIEMEHTa 10 (hOpMyJie COCIMHEHHs, MAaCCOBYIO JOJIO PACTBOPEHHOIO BEIECTBA B PacTBOPE,
KOJINYECTBO BELIECTBA, 00BbEM HIIM MACCy PEareHTOB WU MPOYKTOB PEaKIUH.

¢ INPOBOAWTH CAMOCTOSITEJIbHBIM MOUCK XMMUUYECKON MH(OPMAaLIUU C UCIOIb30BAHUEM PA3IMYHBIX HCTOUHUKOB (Hay4YHO-TOMYJISIPHBIX U3AaHUM,

KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETa); MCIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJOTHH Ui 00paOOTKH U Tepelayd XUMUYECKON
uHOpMalUU U €€ IPEeACTaBICHUs B pa3InuHbIX (hopMmax;

HCI0JIb30BATh NPHOOpeTEeHHbIE 3HAHUS M YMEHHS B MIPAKTHYECKOIl 1esiTeJIbHOCTH M OBCEeHEBHOM KM3HH JJIA:

OO0BSICHEHUS] XUMUYECKUX SIBJICHUH, IPOUCXOAIIMX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

ONpeIEICHUS BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX MTPEBPAIICHUI B PA3JIMYHBIX YCIOBHUAX U OLEHKHU MX MTOCIIEICTBUM;

9KOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPYKAIOIIEH Cpelie;

OLICHKH BIIMSIHUSI XUMHUYECKOTO 3arpsA3HEHUS OKPYIKAOIIEH Cpeibl Ha OPraHW3M YeJIOBEKA U IPYTUe KUBBIE OPraHU3MBbI;

6e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMHU, J1a00paTOPHBIM 000pYy1I0BaHUEM;

MIPUTOTOBJICHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA MPOU3BOJICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOH MH(OpMALNH, TOCTYNAIONIEH U3 pa3HbIX HCTOYHHUKOB.



Temamuuecxoe naanuposanue no xumuu, 8 knacc, (2 uaca 6 neoenio, écezo 68 uacoe) YMK O.C. I'abpuensna.

Ne | HaumeHoBaHue TeMbI Bcero N3 Hux
n/n 4acoB
IIpakTuyeckue padoThI Koutpoan YPOKH
HbIe
padoThI

1. | Tema 1.BBenenne 6 Nel IlpaBuna TeXHUKH O€30MACHOCTH MPH pabOTe B XUMHUYECKOM 5

kabunere. [IpueMbl oOpaiieHus ¢ 1a00paTOPHBIM 000PYI0BAHUEM

2. | Tema?2. 7 K.p. Nel 6
ATOMBI XUMHYECKHUX DJIEMEHTOB

3. | Tema3. 6 K.p. Ne2 5
IIpocTele BenjecTBa

4, | Tema 4. 16 Ne2. Ouncrka 3arps3HCHHON MOBapEHHOW COJIH. K.p. Ne3 13
CoennHeHUs! XUMHUYECKUX Ne3. IIpuroroBrieHue pacTBopa caxapa C 3alaHHONM MaccoBO qomeit
3JIEMEHTOB PacTBOPEHHOI'0 BEILECTBA.

5. | Tema 5. 13 Ne4. ITpu3HAKM XUMHYECKUX PEAKIHUIA. K.p. Ne4 11
M3MeHneHus1, IpoUCXOISIINE C
BELIECTBAMHU.

6. Tema 6. 20 No5. PeuieHue skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KIIaCcChl K.p. No5; 17
PactBopenue. PactBopsl. CBoiicTBa HEOPraHUYECKUX BEILECTBY. Hrorosasn
pacTBOPOB 3IEKTPOIUTOB. K.p. Ne6
Hroro: 68 5 6 57




KasengapHo-TeMaTH4yecKoe MIaHHPOBaHue- 8 Kiace (2 yaca B HeeI10)

Ne Tema ypoka Tun ypoka OcHoBHbBIE BU/IbI Y4eOHOMH 1eSITeJIbHOCTH KOHTpOJb | Jlomamnee
n/n 3alaHue
Tema 1. BBenenue B xumuio ( 6 4acos)
1 | Beoasblii mHCTPyKTak 10 | Ypok u3ydeHus | OOBSACHSIOT, UTO MPEAMETOM U3YUCHUS XUMHH SBIISIOTCS BEIIECTBA, UX TEKYLIUI §1,ynp. 4
Th npu padore B kabuHere HOBOI'O CBOMCTBA U UX peBpallCHUS. PaznauuaroT Tena u BemiecTBa, BENIECTBA U
XUMHH. Marepuaia Marepuabl. Y CTAHABIMBAIOT IPUYHMHHO-CIICICTBEHHBIE CBSI3U MEXKIY
Ipeamer xumuu. CBOMCTBAaMHM BEILECTB U MX IPUMEHEHUEM
Bemectsa XapaxkTepu3yIOT MOJ0KHUTEILHYIO H OTPUIIATEIBHYIO POJIb XUMHHU B KU3HH
COBPEMEHHOTO OOIIECTRA.
2 | IlpeBpaiieHust BEIIECTB. VYpok u3ydeHus | XapakTepu3ylOT OCHOBHBIE METOJbl H3YUYEHHs] €CTECTBEHHO-HAYUHBIX |TEKYILMMA §2,3
Ponb xumum B )KHU3HU HOBOT'O JCITUTLINH.
YyelIoBeKa. Marepuaia [IpuBoasT mnpuMepbl MaTEpUATbHBIX U 3HAKOBBIX WM CHUMBOJBHBIX
MoOJIeNIeH, HCIIONIB3YEMbIX Ha YpoKax (M3UKH, OMOJIOTHH U Teorpaduu.
Paznuuams Tpu arperaTHbIX COCTOSIHUS BEIIECTBA.
Yemanasnueames B3aUMOCBSI3b MEXKAY arperaTHbIMU COCTOSIHUSIMH  Ha
OCHOBE B3aHMHBIX MEPEXOJI0B BEILIECTRA.
HUnnmocmpuposamsv B3auMHBIE TIEPEXObI BEIIECTB MPUMEPAMHU.
3 | IIpaktuyeckue pabOTHI: KomnnekcHoro | PaGoTaroT ¢ 1abopaTopHbIM 000PYIOBAHHEM M HarpeBaTeIbHBIMHU TEKYIIUI c.174
Nel «IIpuémsbr NPUMeEHeHNA MpUOOpaMu B COOTBETCTBUU C TIPaBUJIAMHU TEXHUKH OC30MIaCHOCTH.
oOparieHus ¢ 3HaHW BrinonHsI0T npocTeiiime MaHUITYIIS UMY ¢ JTa00paTOPHBIM
1a060paTOPHBIM 0o0opysoBaHuEM: C TaOOPaTOPHBIM IITATUBOM, CO CITMPTOBKOM
000pyTI0BaHUEM OdopmitsitoT OTUET 0 MpOACIIaHHON paboTe
BBoaHBIN HHCTPYKTaX 110
Tb
4 | [lepmommnueckas cuctema | Ypok m3yueHus | Hazvieamov v 3anucviéams 3HAKU XUMUYECKUX DJIEMEHTOB. Texymmit §4
XHMHYECKUX DJICMEHTOB HOBOTO Xapaxkmepuzosams nHGOPMAIINIO, KOTOPYIO HECYT 3HAKU XUMHYECKUX
J.11. MenneneeBa. 3Haku Marepuala DJIEMEHTOB.
XAMHYECKHUX DJICMEHTOB. Onucvleams CTPYKTYPY NEPUOTNUECKON TAOIHUIBI XUMUYECKHUX DJIIEMEHTOB
JI.1. MeHnneneeBa.
ObvsicHams YTUMOJIOTHYECKUE Hadala Ha3BaHUN XMMHUUYECKHX JJIEMEHTOB
Y UX OTJEIbHBIX TPYMI.
Pa3znuuams KOpOTKONEPUOIHBIN U JTTMHHONEPHUOAHBIN BAPUAHTHI
nepuoanueckoit cucremsl /1. 1. MenneneeBa
5 | Xumuueckue GOpMyIIbL. Ypok wusydenust | Omobpasicams COCTaB BEIIECTB C TOMOIIBIO XUMUYECKUX (POpMyIT. TEeKYyILIUN §5 yop. 1,4
OTHOCHTENLHAS aTOMHAS HOBOTO Paznuuamo nanekcs 1 KOAHPUITUEHTHI.
Y MOJIEKYJIsSIpHasi Macca. Marepuaia Haxooums OTHOCUTENBHYIO MOJEKYISPHYIO MacCy BEIIeCTBa U MacCOBYIO
6 PacyeTsl Mo XUMU4ecKou KOMGHHI/IpOBaH JOJI0 XUMHUYECKOT'0O 3JIEMEHTA B COCIUHCHUU. TeKyH.[HfI §5 yrp. 1’4




(hopmyiie BerecTBa

HBIH YPOK

| Tpancauposams nHbOpMaLNIO, KOTOPYIO HECYT XUMUYECKHE (POPMYIIbI

Tema 2. ATOMBbI XUMHYECKUX JIEMEHTOB. (74)

OCHOBHEIE CBEJIEHUS O

CTPOEHUHU aTOMOB.
M3oTonksl

VYpok u3ydyeHus
HOBOT'O
MaTepuaia

ObvscHAMb, YTO TAKOE IIPOTOH», KHEUTPOH», «IJEKTPOH», «XUMHUUECKHM
3JEMEHT», «MACCOBOM YUCIION.
Onucviéams CTPOCHUE Spa aTOMA HUCIOJIb3YS MEPUOJUUECKYIO CUCTEMY
xumuueckux asiementoB J[. . Meneneena.
Tonyuams MHGOPMALIUIO IO XUMHUH U3 PA3IUYHBIX HCTOYHUKOB,
aHanu3uposamo €€

TeKYIIUH

§6,7

CrtpoeHnue 371eKTPOHHBIX

000JI0YEK aTOMOB.

VYpok uzydenus
HOBOT'O
MaTepuaia

ObvscHams
YPOBEHbBY.

Cocmagnams cXeMBbl PaCIpeeIICHHS HICKTPOHOB IO AJIEKTPOHHBIM CIOSM
B DJIEKTPOHHOH 000JI0YKe

IIOHATHUC ((BHCKTpOHHBIﬁ CHOﬁ)), NI «BHepFeTI/I‘IeCKI/Iﬁ

TeKYIIUH

§8,
9c.52ynp.2

HNonrl. MonHag xumMnueckasi

CBA3b.

Ypox u3ydeHus
HOBOT'O
MaTepuaia

OOBACHSIOT UTO TAKOE MOHHASI CBSI3b, HOHBI. XapaKTEPU3YIOT MEXaHU3M
o0Opa3oBaHus HOHHOU cBs3U. COCTaBISAIOT CXEMbl 00pa30BaHUSI HOHHOU
cBs3u. Mcnonb3yroT 3HakoBoe MojenupoBaHue. OnpenensitoT THUIl
XUMHYECKOH CBsI3U 10 popmysie BemiecTBa. [[puBoAsST nmpumMepsl BEIecTB ¢
HMOHHOM CBSI3bI0. Y CTAHABIUBAIOT MPUYWHHO-CIICICTBEHHBIC CBSI3U MEXKIY
COCTABOM BEIIECTBA U BUJOM XUMHUYECKOU CBSI3U, MEXAY HOHHOM CBS3bIO U
KPUCTAJUTMYECKUM CTPOCHHUEM BEIIECTBA, MEXK]Y KPUCTATUIMUYECKUM
CTPOEHHEM BEIECTBA U €0 (PU3NUECKHUMH CBOHCTBAMU

Texymuin

§10 ymop. 5
c.62

10

KoBasenTHas cBI3b.

Ypok u3ydeHus
HOBOTO
Marepuaia

OOBACHSAIOT YTO TaKOE KOBAJICHTHAs CBSI3b, BAJICHTHOCTb. COCTaBIISIIOT
CXeMbI 00pa30BaHUs KOBAJIECHTHON HEMOJSPHON XUMUYECKOU CBSI3U.
Hcnonw3yroT 3HaKOBOE MOJIEITUPOBAHUE.

OnpenensitoT TUI XMMUYECKOM CBsI3U MO (hOpMyJie BELIeCTBa.
IIpuBOAAT IPUMEPBI BELIECTB C KOBAJIEHTHOM CBA3BIO.
VYcTaHaBIMBaOT NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKY COCTaBOM
BEILECTBA U BUJIOM XUMUYECKOH CBS3H, MEKIY KOBAJICHTHOM CBA3BIO U
KPHUCTAJUIMYECKUM CTPOCHHUEM BEIIECTBA, MEXKY KPUCTATUIMYECKUM
CTPOEHHUEM BELIeCTBA U €r0 (PU3NYECKUMHU CBOWCTBAMHU

TEeKyILIUI

1L,
yrip.2¢.66

11

Meraninueckas
XUMHUYECKAs CBA3b.

Ypok usydeHus
HOBOTO
MaTtepuana

OOBACHSIOT UTO TAKOE METAJUINYECKAs CBA3b.

CoOCTaBIAIOT CXeMBbl 00pa30BaHUS METAUTHYECKON XUMUIECKOM CBS3H.
lcrionbp30BaTh 3HAKOBOE MOJAEIUPOBaHUE. XapaKTEPU3YIOT MEXaHU3M
00pa3oBaHUs METAJUIMYECKOM CBSI3U.

OnpenensioT TUI XUMHUYECKOU CBS3U 1O (opMysie BemiecTa. [IpuBoasaT
[IPUMEPBI BEIIECTB C METAJUTMYECKOU CBA3bI0. Y CTAHABIMBAIOT IPUYUHHO-
CJICIICTBEHHBIE CBSI3U MEK/ly COCTaBOM BEILECTBA U BUJAOM XUMUYECKON
CBSI3U, MEX1Y METAJUIMYECKON CBS3bI0 M KPUCTAIUNINYECKUM CTPOCHUEM
BEILECTBA, MEXKY KPUCTAININYECKUM CTPOCHUEM BELIECTBA U €70
(bu3NYECKUMU CBOMCTBAMHU.

TeKYLLNI

§12

12

O060061IEHNE U

O06o0061EHNE U

[TpuMeHSIOT Ha IPAaKTUKE paHee W3YUYEeHHBIH MaTepuai, padoras 1mo

TCMAaTUYCCKU

§4-12




CUCTEMaTU3alMs 3HAHUM M0 | CUCTEMaTU3alMs | TpyInam C 3aJaHUsIMUA Pa3HOTO YPOBHSI CIIOKHOCTH. 178 [loBTOPUTH
TeMe: «ATOMBI XUMUYECKUX 3HaHUI OCHOBHBIE
HIIEMEHTOBY MOHATHUSA
TEMBbI
13 | KourpoabHas paGora KoHTponb 3Hanui [[IpUMEHSIIOT Ha ITpaKTUKE paHee U3YYEHHBII MaTepuall, padoTas 110 rpymam [TeMaTU4ecKuii
Nel o Teme: «dmomwl C 33JIaHUSIMH Pa3HOTO YPOBHS CIIOKHOCTH, BBIIIOJIHSAIOT KOHTPOJIBHYIO
XUMUYECKUX DTIEMEHIMOB» pabory.
Tema 3. IIpocTslie BemecTBa (S 4acoB)
14 |IIpocTsie BemecTBa- Ypok u3ydeHus | XapaKTepu3ylOT XUMHUECKYIO PEaKIHIO U €€ yYaCTHUKOB (peareHThl U Texymit §13
METaJUIbL. HOBOT'O MIPOIYKTHI PEAKIUN).
Marepuaia OnuceIBalOT MPU3HAKU U YCIOBUS TEYEHUS XUMUYECKUX
peakuuii. PaznunyaroT 3K30TepMUYECKUE U SHIOTEPMUYECKHUE PEAKIIHH.
COOTHOCAT peakLMK FOPEHHs U 3K30TEPMUUYECKUE PEAKIIUU.
15 [IIpocTsie BemecTBa- VYpok uzydenus | OnpenensroT NOHATHS BEIIECTBA — METAJLIbI Texymmit §14, ynp.3
HEMETaJUTbl. AJUIOTPOIIHS. HOBOTO «METAILTBIY, «ITACTUYHOCTHY, «TEIUIO- U DJIEKTPOIPOBOIUMOCTEY
Marepuaia OnuceiBaroT nonoxenust MerawioB B [1.C. Xapakrepusyrot ooiiue
¢du3nvecKrne CBOMCTBA
16 | Komryectso pemectsa. YpOK M3yueHMs OOBSACHSAIOT YTO TAKOE KOJIMYECTBO BEIIECTBA, MOJIb, IIOCTOSTHHAS ABOTaIpO, Tekyluni §15, ynp.1-3
Mous. MonsipHas Macca. HOBOTO
MaTepHata MOJISIpHAs Macca.
17 | Monspublii 00beM ra3os. VYpok nzydenust | OOBACHSIOT YTO TAKOE MOJISIPHBIM 00bEM I'a30B, HOPMAJIbHbBIE YCIOBHUSL. Texymuin §16, ynp.1, 2
HOBOT'O PemaroT 3amauu ¢ UCMONB30BaHUEM MOHATUNA «KOJIMYECTBO BELLIECTBAY,
Marepuaia «MOJISIpHAst Maccay, «MOJISIPHBIA 00bEM Tra30By, «IIOCTOSTHHA ABOTaIpO».
18 | Pemenue 3amay 1o teMaM: | KOMBUHMPOBaHH . TeRYLWNIA §15, 16 ymp.
«Mosprbiii 0Gven 2az06, o1 Pemarotr 3ajauu ¢ UCMOJIB30BAHUEM MOHATUN «KOJIMYECTBO BELIECTBAY, 45, c.85
«MOJISTpHAst Maccay, «IOCTOsTHHAs ABOTaApo
KOAUYeCcmeo 6euecmaea.
19 | Kontpoabnasi paéora Ne2 Kontponb [TprMeHSIOT Ha MIpaKTUKE paHee U3YUYCHHBII MaTepual, padoTas Mo rpymmam [TeMaTU4ecKuii
o Teme «IIpocTeie 3HaHUHN C 3aJaHUSIMM PA3HOI'O YPOBHS CIIOKHOCTH, BBIIOJHAOT KOHTPOJIBHYIO
BelIeCTBA» paboTy.
Tema 4. CoennHeHusi XMMH4YECKHX 3JIeMeHTOB (16 yacoB)
20 | CreneHb OKHCIICHHSL. Ypok usydenust | OOBSACHSIOT YTO TAKOE «CTETIEHb OKUCIICHUS, «BAJICHTHOCTH. Texymuit §17, ynp.1,2
HOBOTO CocraBnsaoT (QopMysibl OMHAPHBIX COEAMHEHWH HAa OCHOBE OOIIETro
Marepuaia criocoba uxX Ha3BaHUM.
CpaBHHMBAIOT BAJICHTHOCTh U CTENEHb OKUCIIEHUS. PaccunThIBaIOT cTENIeHN
OKUCJICHHUA TI0 (pOopMyTaM XUMHUYECKUX COETMHEHUI
21 |Baxweiimme Kiaccsl VYpok u3yueHus | BelOensroT CyliecTBEHHbIE IPU3HAKKA OKCUAOB. J[atoT Ha3BaHus okcuaoB  [Texymui §18, yop.1 ,4

OMHAPHBIX COCITUHEHUA.
OKCHIBL.

HOBOT'O
MaTrepuaia

o ux gopmynam. CocTaBisItOT HOPMYJITBI OKCHJIOB 110 UX HA3BAHUSIM.
XapakTepu3yloT TAKUX MPEJICTABUTENIEH OKCUJIOB, KaK BOJIA, YTIECKHUCIIbIN
ra3 4 Heraui€Has U3BeCTb




22 |OcHoBaHusL. Vpox usydenus | OOBSCHSIOT YTO TAKOE «OCHOBAHUS, «IEJI0UN», «KAaYeCTBEHHAs TEKYyIIUI §19, ynp.4-5
HOBOT'O peakiusy, «uHaIuKaTopy». Kimaccuuuupyror OCHOBaHUS IO
Marepuaia pacTBOPUMOCTH B Bojie. OnpeaenstoT NpUHAAIEHKHOCTH HEOPTAHUYECKUX
BEIIECTB K KJIacCy OCHOBaHH 1o (hopmyIie.
XapakTepu3yrT CBOMCTBA OTACIBHBIX MPEACTABUTENICH OCHOBAaHUM.
Hcnonp3ytoT Tabnuily pacTBOPUMOCTH TSl ONPEAETICHUS PACTBOPUMOCTH
OCHOBaHMM.
23 |Kucnotsl VYpok uzydeHus: | AHaTU3UPYIOT COCTAaB  KHUCJIOT. Pacnmo3HaroT KUCIOTBI €  TOMOIIBIO [TEKYIIUH §20, ynp.3,5
HOBOT'O HMHJUKAaTOPOB. XapaKTepU3YIOT NPEACTABUTENECH KHUCIOT: COJIAHYI0 U
Marepuaia CEepHYI. XapakTEepU3ylT pPaCTBOPUMOCTb COEAMHEHUN C IOMOIIBIO
TaOJIUIIBI PACTBOPUMOCTH.
VYcraHaBIMBaOT NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY CBOMCTBAMU
COJITHOM U CEPHOM KUCIIOT U 00JIaCTIMU UX IPUMEHEHUS.
24 |Conu VYpok u3ydeHus | XapakTepusyrT COJIM KaK MPOAYKTHI 3aMEIIEHHs] BOAOPOA B KUCIOTE Ha [TEKYIIHI §21
HOBOT'O MeTaJul. 3anuchiBaloT (HOpMYIIBI COJIEH 1O BaleHTHOCTH. HaspiBaroT conm
Marepuaia o gpopmynam.
25 [CocraBnenue (bopMyH COJIeH. KOM6I/IHI/Ip0BaHH I/ICHOJH)?:YIOT Ta6HI/IIIy PaCcTBOPUMOCTH IJII XapaKTCPHUCTHKH CBOICTB TCKYH_II/Iﬁ §21’ ynp2’3
Bl coneil. [IpoBoasaT pacuérel mo popmynam comneit
26 |O600menue u O6o6mmenue u | Pemaror 3a1a4u ¢ MCMOIL30BaHUEM OCHOBHBIX NOHATUH. [IpencraBnsior  [remaTudecku |[[loBTOpHUTH
CHCTEMATH3aIUs 3HAHUH 110 cucteMatuzanus | nHbopmaruio o teme «lIpocTeie BemecTBay B BUIE TaOIHII, CXEM 1 OCHOBHBIC
Teme «Baxuenmme KIIacChlI 3HAHUI OTIOPHOTO KOHCITEKTa MOHSATHS
6I/IHapHBIX COCIUHCHUMN» TeMBI
27 | Awmopduble n VYpok uzydenus | OnpenenstoT OCHOBHbIE MOHATHUS: KPUCTAJUITMUECKAs PEIIeTKA U €€ TUIIbl:  [TeKYILU §22
KPUCTaJUIMYECKUE HOBOT'O AKP, MKP, MeKP u UKP. IIpuBoasar npumepsl.
BellleCcTBa. THUIIbI Marepraia
KPUCTAJUTMYECKUX
peleToK
28 | Yucrele BemecTBa M cMecH. | Ypok u3ydeHus | OmpenensoT TMOHSATHS — «CMECH», «MaccoBas JOJS  PacTBOPHOTO, [TEKYIIHA §23
HOBOTO BbIIIApUBaHUE, (QUIBTPOBAHME, KPUCTAJUIM3AIMS, BO3TOHKA BEIIECTBA»
Marepuaia PemaroT 3agaun Ha MaccoBYIO JI0JIF0 pAaCTBOPEHHOT'O BELLIECTBA.
29 | HpakrTuueckas padora Ne2. | KomnnekcHoro | PaGorator ¢ s1aboparopHbIM OOOPYIOBaHHEM U HarpeBaTENIbHBIMU [TEMAaTHUYECKU
«O4HCTKA 3arpA3HEHHOM npuMeHeHUs npubopaMu B COOTBETCTBUM C TMIpaBWJIaMHU TEXHUKU O€30MacHOCTH. |i
TOBAPEHHOH COJTM 3HaHWUM BeimonHstoT  mpocTeiimine mpueMbl  oOpamieHuss ¢ J1ab0paTOpHBIM
Hucrpykrax Th obopynoBanneM OTNHCHIBAIOT XUMUYECKUIA 3KCIEPHUMEHT C  ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOrO0) s3bIKa M S3bIKA XUMUHU.
CocTaBisioT OTYET MO pe3ysibTaTaM MPOBEACHHOIO HKCIIEPUMEHTA
30 [Maccosas u oObemHast o | Ypok u3ydeHus: | OOBACHAIOT UTO TAKOE «MaccoBas J0Js PACTBOPEHHOIO BELIECTBAY. TeKyLInii §24
KOMIIOHCHTA CMECH. HOBOTI'O YcraHaBaIuBaOT aHAJIOTHU ¢ 00BEMHOI JTOJIE KOMIIOHEHTOB T'a30BOM
MaTtepuaina cMmecH. PemaroT 3a7auu ¢ UCMOIb30BaHUEM MOHATHI «MaccoBast 1015
31 |Pacuetr maccoBoii goau KOM6I/IHI/IpOBaHH OJICMCHTA B BCUICCTBEC», «MACCOBAsA NOJI paCTBOPCHHOI'O BCUICCTBA», TCKYHH/Iﬁ §24’ yop. 1’5




PacTBOPEHHOTO BEIECTBA B bIA «o0BeMHas 707151 Ta3000pa3HOTO BEIIECTBAY
pacTtBope.

32 |Permienue 3a1a4 Ha KOMBUHMPOBAHH TeKYIIUH §24, ymp. 2,
HaXO0XXIeHHE MAacCOBOM JOJIH bI 4, 7
KOMIIOHCHTOB CMECCH.

33 [IIpakTuueckasi padora N4, KomnnekcHoro | PaboTaroT ¢ 1abopaTopHbIM 000pYIOBAaHHEM U HATPEBATEIIBHBIMU TEKYLIUI C. 185
«IIpuroToBneHne pacTBopa npumeHeHuA pruOopaMu B COOTBETCTBUU C NMPABUIAMH TEXHUKHU 0€30M1aCHOCTH.
caxapa ¢ 3a7IaHHOH MacCOBOH 3HaHWiA BeImonHsA0T mpocTeiiime mprueMbl 00panieHus ¢ 1a00paTOPHBIM
AOJIEH paCTBOPEHHOTO 000pyI0BaHUEM: C MEPHBLIM LIMIIMHAPOM, ¢ Becamu. Habmonaror 3a
sewecsay Muerpykran Th CBOMCTBAMM BEILLECTB U SIBICHUAMHU, IPOUCXOISAIINMH C BEIIECTBAMHU.

OnuceIBalOT 3KCHEPUMEHT, COCTABISAIOT OTYETHI

34 |O606ienue u O606menne 1 | OOOOIIAIOT U CUCTEMATH3UPYIOT CBOM 3HaHUS 1O TeMe: «CoeanHeHus remaruyecku |§13-24
CHCTeMAaTH3alus 3HAHUH 110 cUCTEeMaTu3alus | XMMHUYECKUX 3JIEMEHTOBY. [[pUMEHSIOT Ha IPaKTUKE paHee N3yYEHHBII 128 [loBTOPUTH
Teme: «CoenuHenns 3HaHUHN MaTepuai, padboTas Mo Ipynmam ¢ 3aJaHUSIMU Pa3HOI'O YPOBHS CJI0KHOCTH OCHOBHBIE
XUMHNUYECCKHUX DJIEMECHTOB). MOHSITUS

TEMBI

35 |KouTposibHasi padoTa Ne Kontpouns [IpyMeHSIIOT Ha IpaKTUKE paHee U3YUYEHHBIN MaTepuall, padoTas 1o rpyImam [TeMaTU4ecKuii
3 o Teme «CoeAnHEHUs 3HAHUU C 33JJaHUSIMHM PA3HOTO YPOBHS CJIOKHOCTH, BBIIOIHSIOT KOHTPOJIBHYIO
XUMHUYECKUX 3JIEMEHTOB)» pabory.

Tema 5. U3meHeHnus, npoucxoasiue ¢ pemecrsamu (12 yacos)

36 |Dusmdeckue sABICHUS B VYpox m3ydeHus | Ymenue pabotaTh ¢ ya€OHUKOM, IEPUOINIECKON CUCTEMOMN, aITOPUTMOM  [TEKYILUH §25, ynp. 3

XHMHH. HOBOTI'O paccraBieHus K03()(QUIUEHTOB B XUMHUYECKIX YPAaBHEHUSX; YMEHUE

MaTtepuaia MHTErpUpOBATh 3HAHUS U3 (PU3UKU B XUMHUIO

37 | Xumuueckue siBICHUSL. VYpok usydenus | Xapaxmepuzoeamv XUMUYECKYIO PEAKLIMIO U €€ yUACTHUKOB (PEareHTbl U |TeKyIUI §26

XUMHYECKHE PEaKIH. HOBOT'O MPOAYKTHI PEAKIIUN).

Marepuaia Onucviéams TIPU3HAKY U YCIIOBUS TEUEHUSI XUMUUYECKUX PEaKLUi.
Pa3znuuams 2K30TEpMUYECKUE U SHAOTEPMUUYECKNE PEAKIINH.
Coomnocums peakliuy TOPEHUsI U SK30TEPMHUECKUE PEAKIIHH.
Habnwoams 1 onuceiéams XAMUUYECKUH SKCIEPUMEHT

38 |3axoH coxpaHeHHs Macchl | Ypok m3ydeHus | OnpezeneHue NOHATHS «XUMHUecKoe ypaBHeHue. OObsCHEHHE 3aK0HA Texymuni §27, ymp. 2-3

BELIECTBA. XUMHUYECKHUE HOBOTO COXpaHeHMs Macchl BelecTB». CocTaBneHue GopMys BEIECTB U

ypaBHEHHUS Marepuaia XUMHUYECKHUX ypaBHeHMI. Ha3BaHMs Ha OCHOBE 3aKOHa.
39 |Pacuérbl Mo XMMUYECKUM KomOunnpoBan | BEITIONHSIOT pacdeThl MO XUMHUYECKUM YPaBHEHUSM. Texymmit §28, ymp. 2,3

YPaBHCHUSIM. HBIN
40 |Pewmenue 3anau mo KOMOMHUpOBaHH | PemaroT 3a1aun ¢ UCIIOIB30BaHUEM HOHATHHA TEKYIIHI 3amaun ¢

XUMUYCCKUM YPaBHCHUAM. BIN KapTOYKU
41 | Peaxkuuu pas3inoKeHHs. VYpok wusydenust | Knaccugpuyuposams XuMUYeCKUEe peakIMK MO MPU3HAKY YHCIIa U COCTaBa §29--ymp. 1-

pencrasienye 0 CKOPOCTH HOBOI'O peareHToB U MPOAYKTOB. 2;

XUMHYECKOH PeaKIum. Marepuaia Xapakmepuzoeams pPONb Karaau3aropa B NPOTEKAaHUUM XUMHUYECKOH

Karanuzatopsl. @epMeHTHL.

peaKkiuu.




Habniooams w  onuceiéams XUMUYECKHI HKCIEPUMEHT C ITOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUHU

42 | Peakiuu coenuHeHusI. Knaccugpuyuposame xuMudecknue peakluu 10 MPU3HAKY YKCIa U COCTaBa §30 Nela,0,7
peareHToB U MPOAYKTOB.
Xapaxmepuszoéams poib KaTauuzaropa B NPOTEKAHUU XHMHUYECKOM
peakiuu.
Habniwooams WM onucviéamvs XAMUYECKUH HSKCHEPUMEHT C MOMOILBIO
pyccKoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUU
43 |Peakuuu 3amerenus. P Ypok- Knaccugpuyuposams xuMuyeckue peakiyy 1o NpU3HAKy YKclia U COCTaBa §31
aKTHBHOCTH METAJIIOB. HCCIICIOBAHUE | peareHTOB U MPOYKTOB. No2 a-B,3
Xapaxmepuszoéams poib KaTauuzaropa B NPOTEKAHUU XHMHUYECKOM
peakiuu.
Habniooams w  onucvléamv XUMUYECKUN SKCIEPUMEHT C IOMOILBIO
pyccKoro (pOAHOTO) SI3bIKA U SI3bIKA XUMUHU
44 |Peakunn obmena. Ycnosus VYpok ycBoenus | Knaccuguyuposams XuMudeckue peaklvy Mo MPU3HAKY YKCca U COCTaBa [1.32
NPOTCKAaHUs Peakiyii OOMCHA | HOBBIX 3HAHMI | PEAreHTOB U IPOIYKTOB. yrp. 4
B PaCcTBOpAx 10 KOHLA. Xapaxkmepuzoeamb POJNb KaTalnd3aTopa B NPOTEKAHUM XUMHYECKOU
peaxkuuu.
Habniooams w  onucvieamv XUMUYECKUN OSKCIEPUMEHT C MOMOIIBIO
pyccKoro (pOAHOIO) sI3bIKa U SI3bIKA XUMUU
45 | Tunel xumuveckux peakuuid | KomOunupoBan |[Kraccuguyuposames XUMHYECKHE PEAKIMH IO TMPU3HAKY YHMCIA M COCTaBal [1.33Ne3.4
Ha NPUMEpPE CBOHCTB BOJIBL. HBIN YPOK [peareHToOB U MPOLYKTOB.
| Xapaxkmepuzoseams poilb KaTaau3aTopa B NPOTEKAHUN XUMUYECKON PEAKIIUH.
|Habnooams 1 onucvléams XUMUYECKUN HKCIIEPUMEHT € MTOMOIIBI0 PYCCKOTO
(poaHOTO) A3BIKA U SI3bIKA XUMUH
46 | IpaxTuyeckas padora Ned. | Vpok ycBoeHus | [IpuMeHSIOT Ha MpaKTUKE paHee U3YYCHHBIN MaTepuall, padoTas 1o C.183,1moBT.1I.
« IIpH3HAKH XHMHYECKHX HOBBIX 3HaAHUN | TPYIIIaM C 3aJJaHUSIMU PA3HOTO YPOBHS CI0KHOCTH, BBITTOJIHSIOT 26
peakuuii» Uucrpykrax Th KOHTPOIBHYIO PaboTy.
47 | O6o6uienue 1 KomOunupoBan | XapakTepusyroT o0IIHe XUMUYECKHE CBOWCTBA COJICH. §28-32
CHCTEMAaTH3alHsI 3HAHHH 110 HBIN YPOK CocTaBnsioT ypaBHEHHsI peakiuii ¢ ydactueM coleil. HabmrogaroT u [1oBT.
Teme «Hsmenenus, OTHMCBIBAIOT PEAKIIUU C YIaCTUEM COJIEH C ITOMOIIBIO €CTECTBEHHOTO OCHOBHBIC
npoucxodauue c (PYCCKOTO MJIH POIHOTO) SI3bIKA U SI3bIKA XUMHHU. [IPOBOISIT OIBITHI, OHSATHS
setyecmeamin. MOATBEP:KIA0IME XUMUYECKHE CBOWCTBA COJIEH C COOJI0IEHUEM TPaBUI TEMBI
TEXHUKU 0€30MaCHOCTH
48 | Konrpoabnas padora Ned | Vpok ycBoeHus | [IpuMeHSIOT Ha MpaKTUKE paHee M3YYCHHBIH MaTepual, padoTas 1o 3asaH ¢ Kap-
no reme «Msmenenus, HOBBIX 3HAHUI TpyIIaM € 33JIaHUSIMU Pa3HOTO YPOBHS CIOKHOCTH, BBITIOJIHSIOT TOYKHU

npoucxooaugue ¢
sewecmeamu.

KOHTPOJIbHYIO paboTy.

Tema 6. PacrBopenue. PactBopbl. CBoiicTBa pacTBOpoB 1eKTpoanToB. (20uacoB)




49 | PactBopeHue Kak (PU3MKO — Ypox - ObvscHAmMb TIOHIATHS «MAcCOBasl 10JIs1 pACTBOPEHHOTO BEIIIECTBAY. §34
XUMUYECKHH mponecc. THimpl MPaKTUKYM Yemanasnueams ananoruum ¢ 00BEMHOIN [10NIEl KOMIIOHEHTOB TI'a30BOM
pacTBOpPOB. CMECH.
Pewams 3amaum ¢ UCIOIB30BaHUEM MTOHITHI «MacCOBAst JI0JISI JIEMEHTA B
BEIIECTBEY, «MACCOBAs J10JIs1 PACTBOPEHHOTO BEIIECTBAY», «OOBEMHAS OIS
razo00pa3HOro BELIECTBa»
50 |DnexTponmThyeckas O6o6maromuit | OnpenenstroT moHsTUA: J./1., 3IMEKTPOIUTHI, HEANEKTPOINTHL. OnpeieseHus §35-ymp. 1, 4,
mucconuanust (3 /1) YPOK MOHSTHH: cTeneHb J./]., 3EKTPOIUTHI U HEAIEKTPOJIUTHI, KATUOHBI U 5
AQHUOHBI
51 | OcHoBHEBIE TTOJOKEHUS Ypoxk — 3anuCchIBalOT YpaBHEHUE AUCCOIMAIIMM KUCIIOT, OCHOBAHMH, COJIEH, Mn.36
TEOPHH SICKTPOIUTHYECKOH KOHTPOJIS KCIMOJIb30BATh MPH XapaKTEPUCTUKE MPEBPALLICHHUI BELIECTB MOHATHUS:
micconmanmu (TI). «paCTBOPY», «IJNEKTPOITUTUUYECKAS JUCCOLUALNS, «AJIEKTPOIUTHIY, Ne4
«HEDJIEKTPOJIUTBI», «CTEMEHb IUCCOIUAIINNY, «CUITBHBIE JICKTPOIHUTHD,
«cnabble SIEKTPOTUTHIY.
52 | Peakuuu nonHoro oomeHau | Ypok ycBoeHHs | Onpenenstor «MOHHbIe ypaBHeHHs» COCTaBISIOT MOJICKYJISIPHBIC, TIOJTHbIC §37, ynp.2, 5
YCIIOBHA HX NPOTCKAHUAL. HOBBIX 3HAHUH | U COKpallleHHble HOHHbIE YpaBHEeHMs. Ha0r01at0T 1 ONKChIBAIOT pEaKIMU
Honnsie ypaBHeHUS. MEXAY JIEKTPOJIUTAMU C IIOMOILBIO C IIOMOILBIO A3BIKA XUMUU.
53 | Kucnotsl, ux Ypok ycBoeHus | Ananuzupoeéams cOCTaB KUCIOT. [1.38 Ne3,5;
KITaCCHQHUKAIIHS. HOBBIX 3HaHUN | Pacno3nasams KUCIOTHI C IOMOILIBI UHIUKATOPOB. [ToBT ¢.109
54 | CpoiicTBa KHCIIOT B CBeTe Ypok ycBoeHus | Xapakmepuzoéame NPEACTABUTEICH KUCIIOT: CEPHYIO U COIIAHYIO. §38, ymp. 4,6
TEOPUH DIICKTPOIIUTHIECKOM HOBBLIX 3Haumuii | Onpedensamv  pacTBOPUMOCTb  COCIMHEHHM  C IOMOIIBIO  TaOJIHIIBI
JIMCCOLIUAITHN PacTBOPUMOCTH.
Yemanasnueames TpUIMHHO-CIIEACTBEHHBIE CBSI3M MEXK]y CBOMCTBAMU
CEPHOI U COJITHOM KUCIIOT U 00JIACTSIMHU MX TIPUMEHEHUS
55 |OcHoBaHus, Ux Ypok- ObvscHamb TIOHATUS «OCHOBAHUSY, IIETOUNY, «KAYECTBEHHAS PEaKIUI», §39,
KJIaccupuKams WCCTIEZIOBAHUE | «UHIUKATOPY. N©2,5:moBT
Knaccugpuyuposams ocHOBaHMSI TIO PACTBOPUMOCTH B Boje. Onpedenamo §19
no Qopmyie NPUHAMISKHOCTH HEOPTAaHMUYECKHX BEIIECTB K KJAaccy
56 |CgolicTBa OCHOBaHHI B CBETE Ypok- ;);HOBaHHH' . . . §39, ymop. 3
TCOpHH HIEKTPOITHTHIECKOI O —. apakmepu306ams CBOMCTBA OT/IETBHBIX MPEJCTaBUTEICH OCHOBAHMIA.
THCCOLHALIIL Hcnonvzosams TaGHHEIy PacTBOPUMOCTH JUTSt onpeaeneHus
pPacTBOPUMOCTH OCHOBaHUM
57 | O6o6ienue cBeaeHuit 06 Ypok- ObvscHambs TIOHATUS «HECOJICOOPA3YIOIINE OKCHIBI», «COJC00pas3yroIne §40 ymp. 3
OKCHJIaX, MX KIIaCCH(DUKAIMs HCCIEIOBAHUE | OKCHUOBD», KOCHOBHBIE OKCHUIBI», KKUCIOTHBIE OKCUJIBI.

U CBOMCTBA.

Xapaxmepusoseames 00ImNE XWMHUYECKHE CBOWCTBA COJICOOPA3yIONINX
OKCHUJIOB (KHCJIOTHBIX M OCHOBHBIX). Cocmagnams ypaBHEHHS PEaKLUN C
yJacTueM OKCHIOB. Habniooamv W onucbiéams PEAKIUH C ydacTHEM
OKCHJIOB C TIOMOIIBIO PYCCKOT'O (POJHOI0) A3bIKA U A3bIKA XUMUH.
1Ipo6o0oums OTIBITHI, TOATBEPIKAAIONINE XUMHUECKIE CBOMCTBA OKCHIIOB C
COOJIIO/ICHHEM TIPAaBUII TEXHUKU 0€30I1aCHOCTH




58 |[Conm, ux cBoiicTBa B CBETE Ypok- PaznuuaTh NOHITHUS «CPEAHUE COJINY, KKUCIIBIE COJINY, KOCHOBHBIE COJI. §41 ymp. 2,5
TEOPHH NIEKTPOIUTHIECKON NPaKTUKYM  [XapaKkTepu3oBaTh OOIINE XUMUYECKUE CBOMCTBA COJIEH.
AUCCOLHALNN. Cocmasnames ypaBHEHHsS peakIUil ¢ ydacTueM coiyieid. Habrnwooams W
onucvLl8amy PEAKIIMU C y4acTUEM COJIeH € MOMOLIbI0 PYCCKOro (pOAHOrO)
SI3bIKA U SI3bIKA XUMHUH.
/[p0600Umsb ONBITHL, TOATBEPKIAIOLINE XUMUYECKUE CBONCTBA COJIEH, €
cOOJII0ZICHHEM MTPaBUJI TEXHUKH 0€30IaCHOCTH
59 | I'enernyeckas CBA3bL MEKIY O60061eHue u XapakTepusyroT MOHATHE «TE€HETHYECKUH PSII». §42, ynop. 2-4
KJIaCCaMH HEOPraHN4CCKUX cucrematuszauusa | MmocTpupyrOT FeHETUHYECKYIO B3aUMOCBS3b MEX/Y BELIECTBAMU:
COE/IUHEHUH. 3HaAHUH MPOCTOE BEIIECTBO — OKCUJT — THAPOKCH — COJIb. 3alUCHIBAIOT
YpaBHEHUS PeaKlUid, COOTBETCTBYIOIIUX MOCIEA0BATEILHOCTH
(«uenoukey) MpeBpalleHuii HEOPraHUYECKUX BELIECTB Pa3TUUYHbIX
KJIACCOB.
60 |O6o6meHu e 1 O06o061IeHue U § 38-42, 3an.
CHUCTCMAaTH3alus 3HAHUU I10 CHCTEMAaTH3aLUs C KapT.
Teme: «PacTBopenue. SHAHUIA
PactBopsl. CBoiicTBa
PacTBOPOB IEKTPOIUTOB
61 |Kourpoabnas pagora Ne5 [IpuMeHsIOT Ha paKTUKE paHee U3YUYCHHBII MaTepuall, padoTas mo § 35-41, noar.
no teme «PacTBopenue. rpynnam C 3aJjaHusMH Pa3HOT0 YPOBHS CII0KHOCTH, BBIIIOJIHAIOT [TOHSTH
PacrBopsl. CBolicTBa KOHTPOJILHYIO paboTy.
PaCTBOPOB YJIEKTPOJIHTOBY

62 |OxucnuTensHO- ObvscHamb  TOHATHS — «OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE —PEAKIIUN, §43 ymp. 1,3
BOCCTaHOBHUTCJILHBIC PEAKIINU «OKHUCITUTEIbY, «<BOCCTAHOBUTEIDY», KOKUCIEHUE), «BOCCTAHOBIICHUE.
(OBP). Knaccuguyuposams XUMUYECKME PEAKIMil [0 NPU3HAKY H3MEHEHHUS

63 | CocraBiieHne ypaBHEHH Ypok- CTETICHEH OKHMCJICHHS JICMEHTOB. §43 ymp. 7
OKHCITNTEIBHO- uccienoBanue | Onpedensimb OKUCIUTEIb W BOCCTAHOBUTENb, MPOLECCHl OKUCICHUS U
BOCCTAHOBUTCIIbHBIX BOCCTAHOBJICHUS.
peakiit MCTOZIOM Hcnonv306amp 3HAKOBOE MOJIEITNPOBAHHE
SJICKTPOHHOI'O OanaHca

64 | CaoiicTBa MPOCTBIX Ypok ycBoeHus §43,  Bhlyu.
CJIOKHBIX BEILIECTB B CBETE HOBBIX 3HAHUM OIPEITIOHATH
OKHCIIUTENBHO- 151
BOCCTAHOBHUTCIIbHBIX
peakuuii.

65 | HpakTnueckas padora NeS. | Ypok ycBOSHHS C.242
Pemenne HOBBIX 3HAHUM [TosT §38-43
OKCIICPUMECHTAJIBHBIX 3a1a4
o Teme «OCHOBHBIE KJIACCHI
HCOPraHNYCCKUX BCIICCTBY»

Hucrpykrax Th
66 |OO6oOmenue u O6o0maromuii [O600IIAIOT U CUCTEMATU3UPYIOT CBOM 3HaHM 110 TeMe: «[13 u [ICXDO» u BrirnonHUTh




CUCTEMAaTHU3al s 3HAHUH 110

YpOK «Ctpoenue BeniectBa. OBPy». [IpuMeHAIOT Ha MPaKTUKE paHEee N3yUECHHBIN TECTOBYIO
XHMHH 32 Kype 8 Kiacca Matepuall, paboTas 1o rpymniaMm ¢ 3aJaHUsIMH Pa3HOTO YPOBHS CI0KHOCTH pabo-
Ty.
67 (IIpome:xyTouHasi Ypoxk — [IpuMeHsIOT Ha MpaKTUKE paHee U3YUYCHHBII MaTepuall, paboTtas o Map.
arrecranus. ATorosas KOHTPOJIA rpynmnaM ¢ 3aJaHUsIMH Pa3HOTO YPOBHS CJI0KHOCTH, BBITIOJIHAOT
TECTOBAsI KOHTPOJILHAS 3HaHUI KOHTPOJIbHYIO paboTy. 28. pe

padora Ne6 3a kypc xumuu 8
KJacca

WwnThb 3a4. 1,2

68 | AHamu3 UTOroBOI
KOHTPOJBLHOM padOTHI.

PexoMenyemasi iuTeparypa.

1. JluTeparypa, HCHOJIb3yeMasi yYHTeIeM:

- OCHOGBHAA iumepamypa

1. T'abpuensu O.C., A.B. Kynmosa [Iporpamma ocHoBHOTO 0011eT0 00pa3oBanus. — M.: JIpoda;2013 r
2. I'abpuensan O.C. Xumus: 8 kiacc : yaeOHUK Ui 001eo0pa3oBaTenbHbIX yupexaenuit. — M.: [Ipo¢a.2018 r

- 0ONOIHUMENbHASL TUMEPaAmypa

1. I'abpuensu O.C. U3yuaem xumuio B 8 ki1.: nuaaktuaeckue matepuansl / O.C. ['abpuensu, T.B. CmupHoBa. — M.: bruk miroc
2. Xumust: 8 KJ1acc: KOHTPOJIbHBIC U ITPOBepoUHbIe paboThl K yueOuuky O.C. 'abpuensHa «Xumus. 8 xinace» / O.C. IN'abpuensn, [1.H. bepe3kun, A.A.

VYiakoBa u ap. — M. : JIpoda;

3. lNabpuensu O.C., Bucko6oiitnukosa H.I1., fAmykoBa A.B. HacronbHas kaura yuurtens. Xumus. 8 ki1.: Metoauueckoe nocodue. — M.: [Ipoda;

4. I'abpuensan O.C., PynoB H.H., TonkynoB B.M. Xumuueckuii skcriepuMeHT B 1ikode. 8 kiacc. — M.: JIpoga
5. Anxumuk (http://www.alhimik.ru/) - oauH U3 JydlmIuxX CalTOB PYCCKOSI3bIYHOTO XMMMUYECKOTO HTepHeTa OpHEeHTUpPOBaHHBIM Ha YUMUTENS U

YUYCHHKaA, IPpCIOAaBaTeJid U CTyICHTA.

2. Jlutepatypa, pekoMeHayeMasl IJIsl y4ALUXCH.

- OCHOBHas Tumepamypa

["abpuensan O.C. Xumust: 8 kiacc : yueOHUK i 0011eo0pa3oBaTesibHbIX yupexaeHuid. — M.: [lpoda, 2018 r

- 0ONOIHUMENbHAS TUumepamypa
1. XKypnan «Xumus B IIKOJIEM;

2. Kontpen - Xumus qis Beex (http://kontren.narod.ru). - nadopmanmoHHO-00pa30BaTENIbHbIN CAaUT ISl TEX, KTO U3y4aeT XUMHIO, KTO €€ IPEeroaaeT,

AJI BCEX KTO MHTCPECYCTCHA XHUMHEH.

3. Anxumuk (http://www.alhimik.ru/) - oguH U3 JydimIuX calTOB PYCCKOSI3BIUHOTO XHMMHYeckoro MHTepHeTa OpHEHTHPOBAHHBIM Ha YUUTENsl U

YUYCHHKaA, IPCIOAaBaTCJid U CTyICHTA.

4. DHIUKIIONENYECKUH CIIOBAph FOHOTO XMMHKA

3. Menunapecypchbil.

— CD «Heoprannueckasi XUMHS», H31aTEIbCTBO «Y UUTENb
— CD «llIxoma Kupwmina u Medoaus», n31aTeabCTBO «Y UUTEIT)
— Xwuwmwus. [IpocBemenne «Heopranndeckas XuMus»,. 8 Kiace. (Ha 2-X TUCKax)




— Xwumus (8-11 kmace). Buptyansnas nadoparopust (yueOHOE 3JIEKTPOHHOE U3/IaHKE)

KonTpoasHasi padora no 6uoJioruu B 8 kiacce.
[TosicuutenpHas 3anmucKa.

Pabora npennazHadeHa JUist ”TOTOBOTO KOHTPOJIS ydaIuxcs 8 kiacca, u3yJaromux ouonornto mo yueouuky J1.B. Konecos, P.JI. Mam, N.H.
benses «buonorus»

Yacts 1 Brmrowaer 12 3aganuil. K kaxxaomy 3ajaHuio IpUBOIUTCS 4 BapuaHTa OTBETOB, OJJUH U3 KOTOPBIX BEpHbIN. Kaxkablil MpaBuiIbHbBIN
OTBET OlLleHUBaeTcs B 1 Oa.

Yactb 2 comepkuT 4 3a7aHusl Ha YCTAHOBJICHHE COOTBETCTBUS, HAX0XKICHHUE ONMTMOOK B TEKCTE U MX UCIPABICHUE HA TPABWIBHEIC, TOTIOJTHCHUE
HEJOCTAIONINX TEPMHUHOB B TEKCTE, ONPE/ICIICHNE N300pakeHHd Ha pucyHKe. [IpaBuiibHBINA OTBET OrlecHUBaeTcs B 2 O6amta. [Tpu Hanmuuu He Ooee
OJIHOH OInOKU — B 1 Oaul.

Yactb 3 comep uT 3aaHue C TIOJTHBIM CBOOOHBIM OTBETOM H OIICHHBAcTCs B 2 Oayia.
MaxkcuMainpHOE KOJIM4eCcTBO 0aJUI0B —22.

Kpurtepun onenuBanus:

0 —10 6a10B 11 - 16 6ani0B 17-19 6anjioB 20 - 22 6anaa

«2» «3» «“4» «5»




HTorosasi koHTpoOIbHAs1 padoTa 1o 6moJiorum 8 kiace
BapuanTt 1
Yacrs 1.
1. Ctpoenue u (popMy OpraHusMa M ero OpraHoB U3y4aeT:
A) dusuonorusi; b) anatomus; B) 300morus; I') ruruena.
2. OYHKUMIO NUTAHUSA M POCTA KOCTH B TOJIIUHY BbINOJIHSET
A) xEnThIi KOCTHBIN MO3T; b) KpacHBI KOCTHBINM MO3T; B) HankocTHuila; ') rybuaroe BemecTBo
3. Yri1eBoAbl HAYMHAIOT NMEPEeBAPUBATHLCH B:
A) poTOBOIi IOJIOCTH; b) xenynke B) Tonkoii kumike — I') TosicToM KHILIKe
4, Kakoe BeliecTBO Croco0CTBYeT 00pa3oBaHuI0 TpoMoba?
A) rnunepun; b) ¢pubpun; B) rirokosa; I') remornodun
5. OnHoii u3 GyHKUMH MOTOBBIX KeJjie3 sIBJISETCS:
A) obpazoBanue hepmeHTOB; b) BEIpaboTKa ropMOHOB; B) ymaneHue u3 opranu3mMa H3JIMIIKOB BOJIBI I MUHEPAIBHBIX COJICH; ') BhIBeIeHUE U3
Oopranu3mMa MHKpOOOB.
6. darouuThl YeJ0BEKa CIIOCOOHBI
A) BrIpabatbiBaTh anTUTENa; b) BeIpabaThiBaTh reMorioonH ; B)3axBareiBaTh uyskepoHbie; ') yuacTBOBaTh B CBEPTHIBAHUH KPOBU Tella
7. Ironsim ¢ | rpynnoii KpOBH MOKHO NepeJinBaTh KPOBb:
A) Il rpynsr; Bb) Il u IV rpynmer;  B) mo6oii rpynmsl; I') | rpymimet
8.®epMeHTHI — ITO:
A) 6enku, 3aMeUIAI0NINE XUMUYECKUE PEAKIINH B KIIETKE;
b) HyKJIenHOBBIE KMCIIOTHI, YCKOPSAIOIINE XUMUUECKHUE PEAKIINH B KIIETKE;
B) yrieBojsl, ycKopsOIue XUMUYECKUE PEAKIIUU B KIIETKE;
I') 6enku, yckopsrolme XuMUYeCKIe peaknu.
9.MecTo BbIX0/Aa 3pUTEIBHOI0 HEPBA, HE BOCIIPHHUMAKOIIEe JIy4YH CBeTa:

A) benoe nsaTHO b) :xenToe nsATHO B) temnas obnacte  I') cinenoe nsiTHO
10.50J1b1110M BKJIaJ B y4eHHE O BbICIICH HEPBHOM AeSAITEIbHOCTH BHEC:
A) 1.1. Meunukos; b) W.II. I1aBnos; B) Jlyu Ilacrep; I') H.A. Cemamiko

11.CiryxoBble KOCTOYKH:
A) IpOBOJAT M YCWJIMBAIOT 3BYK  b) 3a1umiaroT BHyTpeHHEE yXO
B) BbI3bIBatOT KOJIe0aHMs GapabaHHON MEepEeNoOHKU

12. Cy:xeHue 3pauKa, CJIIOHOOT/IeJIeHHe MOKHO OTHECTH K:
A) ycnoBHbIM peduiekcaM; b) 6e3ycnoBHbIM pediiekcam; B) npuodperennsiM peduiekcam; I') HHCTHHKTaM

Yactp 2

1. YcraHoBuTe COOTBETCTBHE MEKAY 0COOEHHOCTSAMH KPOBEHOCHBIX COCY/I0B M UX THIIAMHU: K KAX/10H MO3ULNH, JaHHOI B IepBOM €TO/1011E,
noadepuTe COOTBETCTBYIOUIYIO MO3MIHUIO U3 BTOPOI0 CTOJI01A.

OCOBEHHOCTBH KPOBEHOCHOI'O THUIT COCY]IA

COCVYJIA



A) cTEeHKa COCTOHUT M3 OJTHOTO CIIOS KJIETOK 1) aprepust
b) kietku 3HA0TENNS TUIOTHO TPUMBIKAIOT 2) BeHa
IPYT K APYTY, 00pasys Iiiajikue CTCHKA 3) kanmwuIsap
B) crenku umeroT Kiananbl
I') cTeHKHM TOHKHE, DJIaCTUYHBIE, COIEPHKAT
MBIIIIIBI
J1) uMeeT HaMMEHBIITNI TUaMETP

3anumure B OTBET LU PHI, PACTIONIOKUB UX B IOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A| B | B | T | &

2. HazoBuTe KocTH, 0003HAUYCHHBIE HAa pUCYHKe OykBamu A U b. YkaxuTte, kK KakoMy OTJeNly CKeleTa ux oTHocAT. KakoBo 3HaueHue 3Toro otaena
ckenera?

3. Bcmasvme 6 mexcm nponyui€eHHble MEPMUHBL U3 npeOﬂoofcennozo CRUCKA, UCNO1b3)YA 0713 IMozo uuqbpoebte 0003HaueHus.

I'A3OOBMEH Y YEJIOBEKA
B razoobmeHe y uenoBeka ydyacTBYIOT JIB€ CHCTEMBI: JbIXaTelbHas U (A). AtmocdepHbIii BO31yX MOINAJaeT B OpraHu3M 4YeJOBEeKa yepe3
HOCOBYIO MJIM POTOBYIO MOJIOCTh, OTKYyJa IIOCTYNAET B TOPTaHb U JIAJI€€ YEPe3 (b) u 6ponxu B n€rkue. B 1€rkux npoucxoauT ra3000MeH Mex1y
BO3JIyXOM H (B), B pe3ynpTaTe yero KpoBb Hachllaercs KUCIOpogoM. C TOKOM KpPOBH (I') mocrymaer k opraHam M TKaHSM, TJleé CHOBa
MIPOUCXOJIUT ra3000MeH. M3 KpoBU B TKaHM MOCTYMAET KHUCIOPO, a U3 TKaHEel B KPOBb — YIJIEKHCIBIN Ta3. (M) Oyner ynan€H u3 KpoBH Ipu
ra3o00MeHe B JIETKUX.

I[NEPEYEHb TEPMHWHOB:
1) kucnopon

2) yriaeKucibli ra3

3) KpoBeHOCHAas

4) moxpoBHas

5) Tpaxes



6) rmoTka
7) KpOBb
8) mumda

3anummure B OTBET UU(PHI, PACIIONOKUB MX B TOPSIKE, COOTBETCTBYIOIIEM OYKBaM:

A|l B | B | T | &

4. Haiinute Tpu ommOKu B NpUBEIEHHOM TeKcTe «/IMMYHUTET yenoBeKa». YKaKUTE HOMEpa MpeUIOKEHHM, B KOTOPBIX CAEJIaHbl OUIMOKH,

HCIIPAaBbTC UX.
I/IMMyHl/ITeT YeJI0BECKa

(1)Opranusm yenoBeka UMEET TPU YPOBHS 3alllUThl OT NATOI'€HOB, CIOCOOHBIX B HEr0 MPOHUKHYTH. (2)[lepBhlii ypOBEHb 3alllUThl — CIIU3UCTHIE
000JIOUKH U KO’Ka, ciyxalue Gu3ndeckuM 6apbepoM Ha myTu natoreHa. (3)Ecnu ke matoreH BCE-Taku MPOHUK B OPraHU3M, TO OH ONpEAEseTcs Kak
qy)KepPOJHBIN CHEIMAIbHBIMU KJIETKAMU KPOBU — JIPUTPOLMTAMH, U yHUUTOXaeTcsa. (4)[Ipu stom 3amyckaercst cnenndudecknii IMMYHHBIH OTBET,
3aKJIIOYAOIUIics B BEIpaboTKe aHTUTEIN. (5)AHTUTENA clielM(UUECKH CBSI3bIBAIOTCSA C aHTUT€HOM, MTOKa3blBask JPYTUM UMMYHHBIM KJIETKaM, 4TO HaJlo
YHUUTOXKUTb ATOT maroreH. (6)J11s ucKyccTBEHHOTO (POPMUPOBAHUS CHELUPUUECKOIO0 UMMYHUTETA YEJIOBEKY BBOJAT JIeueOHYIO ChIBOPOTKY. (7)IIpu
3TOM BO3HMKAET MMMYHHBII OTBET, KOTOPbIM COXpaHAETCs BCIO XKU3Hb.

Yacrte 3. /laiime pazeeprnymeulit omeem
B 4yem cocTouT 0apbepHasi pyHKUMSA nedeHun?
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