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IHosicHuTeNLHAA 3aNIUCKA

Ienn u 3aga4yn padoyeii NporpaMmsbI:

® OCBOCHME 3HAHMIT O XUMHUYECKOM COCTABIIAIONIEH €CTECTBEHHO-HAyYHON KapTHHbI MUPa, BAKHEHIIUX XUMHUECKUX MOHATUAX, 3aKOHAX
U TEOpUsX;

¢ OBJIa/IeHME YMEHUSIMU TIPUMEHSTH TOJTYYECHHBIC 3HAHUS i1 OOBACHEHHS Pa3sHOOOPA3HBIX XUMUYECKUX SBJICHUNA M CBOMCTB BEILECTB,
OLIEHKHU POJIM XUMHH B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH U MOJYyYEHUU HOBBIX MaTe€pHasoB;

e pa3BHTHE T[I03HABATEJIbHBIX HHTEPECOB W HWHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B MPOIECCE CAMOCTOSTEIBLHOIO MPUOOpETeHUs
XUMHAYECKHUX 3HAHUH C UCTIOIB30BAHNEM PA3IMYHBIX HCTOYHUKOB HH(POPMAIIUH, B TOM YHCII€ KOMITbIOTEPHBIX;

® BOCIIMTAaHUe YOEXK/IEHHOCTH B TIO3UTUBHON POJIM XMMHHU B KU3HU COBPEMEHHOT0 OOLIECTBA, HEOOXOAUMOCTH XUMHUUECKU IPAMOTHOIO
OTHOILIEHMS K CBOEMY 3/I0pPOBBIO M OKPY’KaIOLIeH cpee;

¢ IpUMeHeHHe MOJYYeHHbIX 3HAHMI W YMeHHUii 17151 6€3011aCHOTO MCIIOJIb30BaHMSI BEIIECTB U MAaTEPHAIIOB B OBITY, CETBCKOM XO3SHCTBE
U Ha IPOU3BOJCTBE, PEILICHUS IPAKTUUECKUX 3aJa4 B [IOBCEAHEBHOM KU3HU, IPEAYIPEKICHUS SIBJIECHUMN, HAHOCSIINX BPEJl 3I0POBBIO YEJIOBEKA
U OKpYyXarolei cpere.

Y4eOHO — BOCIUTATEIbHBIMU 33]]a4H:
1.ChopmupoBaTh 3HaHNE OCHOBHBIX MIOHATHH M 3aKOHOB XHUMHH
2.BocnuTeiBaTh 00111€YENTIOBEUYECKYIO KYIbTYPY, OCO3HAHHYIO MOTPEOHOCTH B TPYJE, IOATOTOBUTH K OCO3HAHHOMY BHIOOPY Ipodheccuu B
COOTBETCTBHUH C JINYHBIMHU CIIOCOOHOCTSIMU

3.Yuuth HaOM01aTh, MPUMEHSATH TOJYyYEHHbIE 3HAHUS HA MPAKTUKE

B kauectBe (opM NPOMEKYTOUHON aTTECTAIIMHM YYAIIMXCS HCIONB3YIOTCS TPaJWIMOHHBIE TUATHOCTHYECKHE U KOHTPOJbHBIE pPadOTHI,
Pa3HOYPOBHEBELIC TECThHI, B TOM YHCJIC C UCIIOJIB30BAHUECM KOMIIBIOTECPHBIX TEXHOJIOTHH.
O01masi xapakTepucTUKa y4eOHOro npeamMera

OcHoBHOH (opMOI1 Opranuzanyy yueOHOro Ipolecca sIBIsieTCs KJIaCCHO-ypoUHas cuctema. B kauecTBe AOMOIHUTENBHBIX (POPM OpraHu3anuu

00pa30BaTENBHOTO MPOIIECCa UCTIONB3YETCS CUCTEMA KOHCYIbTAIIMOHHOW MOAIEPKKH, MHANBUIYAIbHBIX 3aHATUN, CAMOCTOSTEbHAs paboTa
ydamuxcsa ¢ UCIO0JIb30BaHUEM COBPECMCHHBIX I/IH(l)OpMaIII/IOHHLIX TEXHOIOTHH. OpFaHI/ISaHI/Iﬂ COIIPOBOXKACHUA YUAllIUXCA HAITPABJICHA HA:
- CO3/ITaHNE ONTUMAIIBHBIX YCIOBUHM 00y4YeHHUS;
-MCKJIIOUEHHUE TICUXOTPaBMUPYIOIIUX (PaKTOPOB;
- COXpaHEHHUE MCUXOCOMATUYECKOTO COCTOSIHUS 3J0POBbsI yUaIllUXCS;
- pa3BUTHUC MMOJI0KUTETbHOHN MOTHUBAIMXU K OCBOCHUIO IIPOTpaMMBI;
- pa3BUTHE UHAUBUAYATLHOCTH U OJIAPEHHOCTH KaXI0TO peOeHKA.



TeopeTHueckyo OCHOBY Kypca O0IIel XHMMHH COCTAaBIISIFOT COBPEMEHHBIE TPEICTABICHUS O CTPOCHUHU BEIIEeCTBA (MIEPUOINIECKOM 3aKOHE U
CTPOCHHH aTOMa, TUIIaX XMMHUYECKHUX CBSI3€d, arperaTHOM COCTOSIHUU BEUIECTBA, MOJMMEPAx U IUCIEPCHBIX CUCTEMaX, KAYECTBEHHOM H
KOJIMYECTBEHHOM COCTABE BEIIECTBA) M XUMUYECKOM Tporiecce ( KIacCHPUKAIMU XUMAYECKUX PEaKIIUi, XHMUIECKOW KHMHETUKE U XUMUYECKOM
paBHoBecun, OBP). ®akTuueckyro 0OCHOBY Kypca COCTaBISIOT 0000IEHHbIE MPEICTaBICHUS O KIaccax OPraHUYECKUX U HEOPraHUUECKUX
COCJIMHEHMH U WX CBOKCTBaX. Takoe MoCTpoeHue Kypca o0Iel XMMHH MO3BOJISIET MTOIBECTH yYAIIUXCsl K MOHMMAHUIO MaTePUATLHOCTH U
MM03HABAEMOCTH MHUPA BEILECTB, MPUYNH UX MHOT000pa3us, BceoOliei cBsi3u sBiIeHuit. B cBOt0 ouepenb, 3T0 Ja€T BOZMOKHOCTD yYallluMCs JTydIlie
YCBOHUTH COOCTBEHHO XUMHUYECKOE COJEP’KAaHUE U MOHAThH POJIb U MECTO XMMHH B CUCTEME HayK O mpupoje. JIoruka u CTpyKTypUpOBaHUE Kypca
MO3BOJISIIOT B MOJIHOM Mepe UCIOIb30BaTh B 00yYEHUH JIOTUYECKUE OTlepallMy MBIIIJICHHS: aHAJIU3 U CUHTE3, CPAaBHEHUE U aHAJIOTHI0, CHCTEMAaTU3aLINIO
1 00o0IIeHME.

HekoTopsie mpakTiuueckue paboThl CYMTAI0 BO3MOXKHBIM 3aMEHUTh IPAKTUYECKUMHU pabOTaMH € 3JIEKTPOHHOTO Aucka “Bupryanshas nabopatopus™

CornacHo neiictByromemy bazucHomy yaeOHOMY IIaHy padouas mporpamMmma 06a3oBoro ypoBHs B 10 — 11 kiacce paccuntana Ha H3ydeHUE
mpeaMeTa OAuH Yac B Heaedto (35 4) npu uzyueHuu npeameta B Tedenue a8yx jet (10 u 11 kiacesr). M3 mkonsHOro kommnonenTa B 11 kiacce
nobasiieHo emie 1 yac. B yueOHbIi nporiecc BKItoUeHb 6 JgadopaTopHbix pador (11 kmacce).

[TpumepHas paGouast mporpaMma Mo Kypcy Ouonoruu amns ydammxcs 11-ro kimacca paccunrtana Ha 68 yacos (2 yac B Heaento). Ha ocHoBanuu
yue6Ho-KkanenaapHoro rpaguxka MBOY Bonbme-®enoposekas COII na 2019-2020 yuebuslii ron nannas pabouas mporpamma paccuutaHa Ha 66
YacoB B CBSI3M C Ipa3aHuuHbiMu aHsmMu (4.10,9.03,4.05,5.05,11.05) u rpadukoM KaHUKYII.

|. Ilnanupyemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI YUeOHOr0 npeaMera « XuMus»

¢ B 11eHHOCTHO-OpUEHTHPOBAHHOM c(hepe — UyBCTBO TOPJOCTH 32 POCCUNCKYIO XUMUYECKYIO HAYKY, TYMaHHU3M, OTHOIIIEHUE K TPYY,
LIEJIEYCTPEMIIEHHOCTB;

e B TpynoBoii cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AaJIbHEHIIIEH 00pa30BaTeIbHOM U TPOPECCHOHATIBHON TPACKTOPUH,

¢ B no3naBarenbHOI (KOTHUTUBHOM, HHTEIIEKTYabHOM) chepe — yMEeHHe ypaBisaTh CBOEH MO3HABATENbHOM J1€ATEIbHOCTHIO.

e licnonb3oBaHuEe yMEHUI 1 HABBIKOB PA3JIMYHBIX BUJOB I03HABATEIBHON 1€ATEIbHOCTH, MPUMEHEHUH OCHOBHBIX METOJOB NO3HAHUS JIsI
M3Yy4YEHUs Pa3IMYHBIX CTOPOH OKPYXkarollel JeHCTBUTEIbHOCTH;

e lcnonb30BaHME OCHOBHBIX MHTEIJIEKTYaJIbHBIX ONepaluii: popMyIupoBaHue TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTCMAaTHU3alus, BBIABJIICHUC TPUYIHNHHO-CICACTBCHHBIX CB$I3€I\/’I, IIOHUCK aHaAJIOI'OB,

e YMeHHe TeHepHpOBaTh UJIEU U ONPENEATh CPEACTBA, HEOOXOIUMBIE IS UX peaTn3allii;

e YMeHHEe ONpeaensaTh Ielu U 3a7auu AeITeIbHOCTH, BRIOMPATh CPEeICTBA PeaTu3allii eNId U IPUMEHSTh UX Ha MPAKTHKE;

e lcmonb30BaHKE Pa3IMYHBIX UICTOYHUKOB JIJIS MOTYYCHUS XUMUYEeCcKor nHpopMaruu. [loHnMaHne 3aBUCUMOCTH COJIEpKaHus U (POPMBI
npesicTaBiIeHs] UHPOpMaLUK OT LieJiell KOMMYHHUKAIlUU U aJipecara.

B obnacTy mpeAMeTHBIX Pe3yJbTaTOB W3YUYCHHUE XUMHH MIPEIOCTABIISACT YUSHUKY BO3MOXKHOCTh Ha CTYIIEHH CpeaHero (IO0JHOTo) 001iero

o0pa30BaHMs HAYYUTHCS:



Ha 6a3oBom ypoBHe
1. B nos3HaBatenbHOU chepe:

JlaBaThb onpeiesieHue U3YYeHHBIM IMOHATUSIM;

OrnuchIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBLHO MPOBEICHHBIE YKCIIEPUMEHTHI, UCTIOIb3YS AJISL 3TOT0 POJIHOM S3bIK U A3BIK
XUMHH,

OnuceIBaTh U pa3inyaTh U3yYEHHBIE KJIACCHl HEOPTAHUYECKUX U OPTraHUYECKUX COSAMHEHUM, XMMUUYECKUE PEaKIINH;
KnaccudunupoBats n3ydeHHbIC O00BEKTHI U SBIICHUS;

Habnronats 1eMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO MPOBEICHHBIE OMBITHl. XUMUYECKUE PEaKIuy, TPOTEKAIOIIUE B IPUPOJIE U
OBITY;

JlenaTh BBIBOJBI M YMO3AKIIIOUEHHUS U3 HAOM0IeHU . MI3ydeHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA
HEU3YYEHHBIX BEUIECTB 110 aHAJIOTUU CO CBOMCTBAMU H3YUEHHBIX;

CTpyKTypHpOBaTh U3yYEHHBIN MaTEPHAIL,

WuTeprnpeTpoBaTh XUMUYECKYI0 HH(DOPMAIIHIO, TTOJIYICHHYIO U3 APYTUX HCTOYHUKOB;

OnuceiBaTh CTPOEHUE ATOMOB XUMUYECKUX IEMEHTOB 1-4-r0 epro0B C UCIOJIB30BaHUEM JIEKTPOHHBIX KOH(UTYypaluii
aTOMOB;

MonennpoBaTh CTPOEHHE IPOCTEHIINX MOJIEKYJI HEOPIraHUUYECKUX U OPraHMYECKHUX BEIIECTB, KPUCTAILIOB;

2. B IIEHHOCTHO-OPUEHTAIHOHHOI cdepe — aHATM3UPOBATH U OLIEHUBATH TIOCIICICTBUS IS OKPYXKAIOIICH Cpe/ibl OBITOBOM U
MTPOM3BOJICTBEHHOH JCATEIIPHOCTH YEIOBEKa, CBA3aHHOM C repepaboTKOM BEIIECTB;

.

B TPYAOBOii c(pepe — IPOBOAUTH XUMHUECKUM SKCIIEPUMEHT;

4. B ciepe pusnueckoi KyIbTYPbI — OKa3bIBaTh MEPBYIO MOMOILb IpU OTpaBiaeHUsIX. Oxorax M Ipyrux TpaBMax, CBA3aHHBIX C
BEIIECTBAMU U JIa0OPaTOPHBIM 000PYJOBAHUEM;

I1.Conepxanne yueOHOro npeamera « XuMush»

Tema 1. CTpoenue atoma u nepuoanyeckuii 3axon /[. U. MennaeseeBa (9 u)
OcHnognbie ceedenusi 0 cmpoeHuu amoma. S1npo: MPOTOHBI U HEUTPOHBI. M30TONbI. DNEKTpOHBI. DIEKTPOHHAs 000J04YKa. DHEpPreTudyecKui
ypoBeHb. OCOOEHHOCTH CTPOEHHUS INEKTPOHHBIX 000JOYEK aTOMOB 3JEMEHTOB 4-TO M 5-T0 MepHoJoB nepuoanyeckoit cucremsl [I. M. MenneneeBa
(nepexoaHbIX 31eMeHTOB). [IoHsATHE 00 OpOUTANAX. S- U p-OpOUTATIU. DIEKTPOHHbIE KOHPUTYpallU aTOMOB XMMHUYECKHX 3JIEMEHTOB.
Iepuoouuecxuti 3axon /. U. Menoeneesa 6 ceéeme yuenus o cmpoenuu amoma. Otkpeitue 1. . MenneneeBsIM NEPUOANIECKOTO 3aKOHA.
[lepuoanueckast cuctema xummuueckux snemeHToB JI. M. MenaeneeBa — rpaduueckoe oToOpakeHHE MEPUOANYECKOro 3aKoHa. DU3UUECKHi
CMBICJI NOPSIIKOBOTO HOMEpA 3JIEMEHTA, HOMEpPA MEepUoa U HoMepa Ipyninbsl. BaneHTHbIe 21€KTpoHBL. [IpndyrHBI M3MEHEHUSI CBOMCTB 3JIEMEHTOB B
nepuojax u rpymnmnax (IJI1aBHbIX MOATPYIIax).
ITonoxxeHne Bonopoaa B IEPUOINIECKON CUCTEME.



3HaueHue NepruoJUYECKOro 3aKOHa U MEPUOJINYECKON cucTeMbl XuMudeckux 3nemenToB Jl. 1. MenneneeBa it pa3BUTUSL HAYKU M TOHMMAHHUS
XMMHMYECKON KapTHHBI MUPA.

JemoncTpanuu. Pazanunsie popMbl IEpHOANYECKON CHCTEMBI XUMUYecKux 3emenToB J1. . Menneneesa.

JlaGopaTtopHslii onbIT. 1. KoHCTpynpoBaHue nepruoIn4eckoil Tabaulibl 3JIEMEHTOB € UCII0JIb30BAHHUEM KapTOYEK.

Tema 2. Ctpoenue Bemecrna (11 u)

Honnasa xumuyecxasn ceasb. Karnonsl u anmonsl. Kimaccudukanus noHoB. MoHHBIE KpUCTAIIMUECKUe pemeTkd. CBOWCTBA BELIECTB C 3TUM
TUIIOM KPUCTANINYECKUX PEIIETOK.

Kosanenmnasa xumuueckas césa3b. DNeKTpOOTpULIATENBHOCTh. [lonspHas u HemonsipHas KoBajieHTHbIE cBA3U. Jumoisb. [lonsgpHOCTh CBsI3U U
MOJIAPHOCTh MOJIEKYJbl. OOMEHHBIH U JOHOPHO-AaKLENTOPHBIM MeXaHU3Mbl OOpa30BaHMS KOBAJIEHTHOW CBSi3U. MOIEKYNsSpHbIE M aTOMHBIE
KpucTajuimieckue pemerki. CBONCTBA BEIIECTB C STUMHU TUIIAMU KPUCTAJUTMYECKUX PELIETOK.

Memannuyeckas xumuuecxkasn cea3b. OCOOCHHOCTH CTPOEHHUS aTOMOB MeTaioB. Meramnndeckass XUMUYECKas CBSI3b M METaJNTU4ecKasl Kpuc-
Tajumdeckas pemerka. CBOWCTBA BEIIECTB C 3TUM TUIIOM CBSI3U.

Booopoonas xumuueckas cea3p. MeXMONEKYIsIpHAas U BHYTPUMOJICKYJISIpPHAs BOJOPOJHAS CBsI3b. 3HAUEHHUE BOJOPOJHON CBS3U UL Op-
TaHU3AIUHN CTPYKTYpP OHUOTIOIMMEPOB.

Ionumeper. TlnacTMacchl: TEPMOIUIACTBI U PEAKTOIIACTBI, UX MPEACTABUTENM M TNpuUMeHeHHe. BornokHa: mpupojHble (pacTHUTENbHBIE U
YKUBOTHBIC) U XUMUYECKUE (MCKYCCTBEHHBIC U CHHTETUYECKUE), UX MPEJCTABUTEIN U IPUMECHEHHE.

T'aszoobpasnoe cocmosinue éewgecmea. Tpyu arperaTHbIX COCTOSIHUS BOAbl. OCOOCHHOCTH CTPOEHUs ra30B. MOJSpHBINH 00beM ra3000pa3HbIX Be-
IIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOAHBIX CMECEH: BO3AYyX, MPUPOAHBIN ra3. 3arpsisHeHue atMocdepsl (KUCIOTHBIE TOKIU, MAPHUKOBBINA 3P QeKT) u
06oprba c HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO, KUCIOPO, YIICKUCIBIN ra3, aMMuak, 3TuiieH. MIx nomydenue, coOupaHue U pacro3HaBaHue.

Kuoxoe cocmosinue sewgecmsa. Bona. Ilotpebiaenue Boabl B OBITY U Ha POU3BOACTBE. JKECTKOCTh BOJBI U CITIOCOOBI €€ YCTpaHEHHUSI.

MunepanbHbIe BOJIbI, HX HUCTOJIH30BAHUE B CTOJIOBBIX U JICUEOHBIX LETISX.

Kunkue KpuCTaJTbl U UX TPUMEHEHUE.

Tsépooe cocmosinue gewgecmaa. AMopHbIe TBEpAbIE BEIIECTBA B IPUPO/IE U B )KU3HU YETIOBEKa, UX 3HAaYeHHE U MpuMeHeHue. Kpucramiueckoe
CTpOEHHE BEIECTBA.

Jucnepchuvle cucmemul. IloHsTHE O MUCNIEpCHBIX cucTeMax. JlucnepcHas ¢as3a u nucnepcuoHHas cpena. Kimaccudukaiys TMCIepCHBIX CUCTEM B
3aBUCHMOCTH OT arperaTHOTO COCTOSIHHS JTUCTIEPCHON CPEIbl U AUCTIEPCUOHHOM (ha3bl.

I'pyboaucriepcHbIE CHCTEMBI: IMYIbCHH, CYCIIEH3UH, a9PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: T€TTU U 30JTH.

Cocmas eewgecmea u cmeceii. BemecTsa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.



ITonsatue «qons» M €€ pa3HOBUIHOCTU: MaccoBas (IOJS IJIEMEHTOB B COCIMHEHUH, JOJS KOMIIOHEHTa B CMECH — JOJs NpPUMECEH, 10
PacTBOPEHHOIO BEIIECTBA B pacTBOpe) U 0ObeMHas. J[01s1 BbIX01a MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO.

JemoHcTpanuu. Mojenb KPUCTAUIMYECKON pemeTku xjopuaa Hatpus. OOpas3nbl MHHEPAJOB C HMOHHOW KPUCTAJUIMYECKOH pEIIeTKOM:
KalpluTa, ranuTa. Mojenu KpUCTAJUTMUECKUX PEIIeTOK «CyXOro npiaa» (Wiau Hopa), anmasa, rpadura (umu kBapua). Moxpens monexynst JTHK.
O6pa3upl mactmace (penonopopmanbaeruIHble, MOIUYPETaH, MOIMITUIICH, MOJIMIIPONWICH, MOJUBUHIIXIOPUA) U u3lenus u3 Hux. OOpasisl
BOJIOKOH (ILIEpCTh, MIENIK, alleTaTHOE BOJOKHO, KampoH, JIaBCaH, HEWIOH) W wu3genus u3 Hux. OOpasibpl HEOpPraHMYEeCKHX IOJIMMEpOB (cepa
IJIACTUYECKas, KBapll, OKCHUJ aJOMUHUS, IPUPOJHBIE AITIOMOCHUIMKAThI). Mozenb MosIpHOro oObema ra3zoB. TpH arperaTHbIX COCTOSIHHUS BOJBI.
OOpa3upl HAKUIU B YallHUKE U TPyOaxX LEHTPaJbHOTO OTOmIeHus. JKecTKocTh BOAbl U cIocoObl ee ycTpaneHus. [Ipubopsl Ha KUAKUX KpUCTaIIaX.
OO0pa3ibl pa3TUIHBIX TUCTIEPCHBIX CUCTEM: SMYIIbCUMN, CYCIIEH3UM, a3po30iel, reneii u 3omei. Koarymsamus. Cunepesuc. Dpdext Tungans.

JlaGoparopuble onbIThbl. 2. OnpenecieHUe TUMA KPUCTAUIMYECKOM PpEIIETKHM BEIIECTBA M ONHMCAaHUE €ro CBOWMCTB. 3. O3HAKOMJIEHUE C
KOJUIEKIIMEH MOJUMEPOB: IUIACTMAcC M BOJIOKOH W u3fenuss u3 Hux. 4. VcnelTaHue BOJBI HA JKECTKOCTb. YCTPAaHEHUE JKECTKOCTH BOJBL. 5.
O3HakoMJIEHHE C MUHEPAJIbHBIMU BoJaMu. 6. O3HaKOMJIEHUE C TUCIIEPCHBIMU CUCTEMAMH.

Tema 3. Xumuveckue peakuuu (12 u)

Peaxyuu, uoywue 6e3 usmenenuss cocmaea eewjecms. ANNOTPONUS W AIJIOTPOIHBIE BHUIOM3MEHEHHs. [IpUUMHBI aUIOTpONUM HAa TpUMEpe
MoauduKanmii Kuciopoaa, yriepoaa u pocdopa. O30H, ero OHMOIOrHIECKAS POIIb.

N3omepsl u uzomepus.

Peaxyuu, uoywue c uzmenenuem cocmasa eewjecms. Peakunnm COEIWHEHHsS, Pa3JIOKCHHS, 3aMEIICHHS W OOMEHa B HEOPTaHMYECKOH W
oprannyeckoil xumuu. Peakuuu 5k30- U sHAOTEpMHUYEcKHE. TeroBoil 3pdeKkT XUMUYECKONW peaklud U TePMOXMMHUYECKHE ypaBHeHUs. Peakiuu
rOpEeHNs, KaK YaCTHBIN CIydal SK30TEPMHUUYECKUX PEAKLIAM.

Cropocmb xumuueckou peakyuu. CKOpOCTb XUMUYECKON peaklMU. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peaklMH OT MPUPOJbl pearupyronmx
BELIECTB, KOHIEHTPALMU, TEMIIEPATYPhI, MJIOLIAAN MOBEPXHOCTU CONPHUKOCHOBEHUS M Karainu3aropa. Peakmuu romo- u rereporeHssle. [lonstue o
KaTaJn3e U Kataiau3aTopax. @epMeHThI Kak OMOJIOTHUECKUE KaTaau3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHMUS.

Obpamumocmv  xumuueckux peaxyuti. HeoOpatumble u oOpatumble XuMmMudeckue peakuuu. COCTOSHME XMUMHYECKOrO PpaBHOBECHS JUIS
00paTUMBIX XUMHUYECKHX peakiuii. CnocoObl cMeleHHs] XMMUYECKOTO paBHOBECHUS Ha MpuMepe cuHTe3a aMMuaka. [ToHaTue 06 OCHOBHBIX Hay4HBIX
MPUHIIMIIAX POU3BOACTBA HA IPUMEPE CUHTE3a aMMHUaKa UM CEPHOU KHCIIOTBHI.

Ponv 60061 6 xumuueckou peaxyuu. VicTuaHBIE pacTBOpBl. PacTBOpMMOCTh M Kiaccu(UKAIMs BEIIECTB MO 3TOMY MPH3HAKY: PacTBOPHMBIE,
MajopacTBOPUMbIE U HEPACTBOPUMBIE BEILIECTBA.

ONEKTPOIUTHI U HEDJIEKTPOIUTBI. DIEKTPOIUTHYECKAs Tucconnanns. KuciaoTel, OCHOBaHMS M COJIM C TOUKH 3pEHUS TEOPUH DIEKTPOIUTHUECKON
JUCCOLUAIUH.

XUMHUYECKHEe CBOWCTBAa BOJBI: B3aUMOJECHCTBHE C MeETaJUIaMH, OCHOBHBIMH UM KHCJIOTHBIMH OKCHIAaMH, pa3jokeHue u oOpa3oBaHUE
KpUCTaJIOTUAPaToB. Peakiuu ruapaTaii B OpraHu4eckoi XUMHH.

T'uoponuz opeanuueckux u Heopeanuueckux coeounenui. Heodparumslii rugponns. O6paTuMBblii THAPOIIN3 COJIEH.



I'mpponu3 opraHMYECKUX COEAMHEHHUN M €ro IMPaKTUYECKOe 3HAYEHME JJI NOJydeHHUs THAPOIM3HOIO CIHMpTa U MbUIa. buosorumdeckas poiib
TMJIPOJIN3A B IUNIACTUYECKOM U SHEPreTUYECKOM OOMEHE BEIIECTB U SHEPIUHU B KIIETKE.

OxucaumenvHo-6occmanosumenvHule peakyuu. CreneHb okuciaeHus. OnpeneneHue CTeneHd oKuciaeHus no Gopmyne coequnenus. [lonstue 06
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuax. OKHUCIEHNEe U BOCCTAHOBIICHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

DneKTpoian3. DIAEKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEBHBIN Mpoliecc. DIEKTPOIN3 PaciylaBOB U PACTBOPOB HA NIPUMEPE XJIOPHIa HATPHUSL.
ITpakTHyeckoe NPUMEHEHUE FIEKTPOIIN3a. DICKTPOIUTHIECKOE [TOTyUCHUE AIFOMUHUS.

Jemoncrpauuu. Ilpespamenue kpacHoro ¢dochopa B Genblif. O30onaTtop. Moaenu monekyn H-OyraHa u m3o0yTaHa. 3aBHCHUMOCTb CKOPOCTH
peaKIMK OT IPUPOABI BELIECTB HA IPUMEPE B3aUMOAECHCTBUS PACTBOPOB PA3JIMUHBIX KUCIOT OJUHAKOBOM KOHIIEHTPALMU C OJUHAKOBBIMU IPAHyJIaMU
LIMHKA U B3aUMOJCHCTBUSA OJMHAKOBBIX KYCOUKOB Pa3HBIX META/UIOB (MarHus, IIMHKA, jKejie3a) C COJSIHOM KUCJIOTON. B3aumojeilcTBre pacTBOpOB
CEpHON KHUCIIOTHI C PACTBOpAaMH THOCYJb(haTa HATpUs Pa3IMYHON KOHLIEHTPALMU U TeMIieparypsl. Mozenb kumsmero cios. PasnoxkeHue nepokcuaa
BOJIOpOJIa C MOMOIIBI0 KaTanu3atopa (okcuma mapranna (IV)) m karamasel ceiporo msca u ceiporo kaprodens. [Ipumepsl HeoOpaTUMBIX peakuui,
UAYIIUX ¢ 00pa30BaHUEM OCaJlKa, ra3a Win Bojbl. B3aumozeiictBue nutus u Hatpus ¢ Bonoil. [lonyuenue okcuna gocdopa (V) u pacTBopeHue ero B
BOJI€; WUCIIBITAHUE IOJIyYEHHOr0 pacTBopa JiakmycoM. OOpasibl KpucTaioruapaTos. VcnpiTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEIIEKTPOJIUTOB Ha
IpeaMeT JUCCOLUAMU. 3aBUCUMOCTb CTEIIEHH JIEKTPOJIMTHUECKON JAUCCOLMAIMM YKCYCHOM KUCIIOTHI OT pa30aBieHus pactsopa. ['uaponus kapobuna
Kanpuus. I'maponus kapOOHATOB LIEIOYHBIX METaIOB U HUTpaToB IHuHKA win cBuHUA (I1). Ilomyuenue mbina. Ilpocrelinme okuCIUTEIbHO-BOCCTA-
HOBMTEJIbHBIE PEAKLMU: B3aUMOJEHCTBUE LIMHKA C COJITHOW KUCIIOTOH U jkene3a ¢ pactBopoM cynbdara meau (I1). Monens anekrponusepa. Mojeins
ANEKTPOJIU3HON BaHHBI JUIS [TOJIyUYEHUS AITFOMUHMSL.

JlaGopaTopHble onbIThI. 7. Peakiius 3aMelieHuss Meiu xKelle30M B pacTBOpe MeIHOro Kynopoca. 8. Peakuuu, unyime ¢ o6pazoBaHMEM 0CaJKa,
raza u Boabl. 9. [lonydeHne Kuciaopoa pa3aoKeHUeM MepoKCUaa BOJAOpoIa ¢ OMOIIbI0 okcruaa mapranna (1V) u karanasel ceiporo kaprodens. 10.
[Tonmy4yenue Boj1opoJia B3aUMOAECHCTBUEM KHCIOTHI ¢ HMHKOM. 11. Pa3znuunble ciaydyan rugponnsa cosei.

Tema 4. BemecTBa u ux cpoiicrpa (21 y)

Memannvl. B3aumozelcTBue MeTasioB ¢ HEMETaIJIaMU (XJIOPOM, Cepoil U KHCIOpooM). B3aumoseiicTBre IIET0UYHBIX U IET0YHO3EMENbHBIX
METaJIJIOB C BOJOW. DIIEKTPOXUMHUYECKUH Psiji HANPsOHKEHU MeTallioB. B3anuMopeiicTBre MeTallJIOB ¢ pacTBOpaMH KHUCJIOT U coJieil. AITIOMUHOTEPMHUSL.
B3aumoneiicTBre HaTpUs ¢ ITAHOJIOM U (EHOJIOM.

Kopposus metannos. [IoHsATHE 0 XUMHUYECKOH U AJIEKTPOXUMUYECKON KOPpOo3un MeTallIoB. CriocoObl 3alllUThl METAJIIOB OT KOPPO3UH.

Hememannwi. CpaBHUTEIbHAST XapaKTEPUCTUKA TaJIOTEHOB Kak HamOosiee TUIUYHBIX MpeJcTaBuTeNeld HeMeTauioB. OKUCIUTENbHBIE CBOMCTBA
HEMETAJIJIOB  (B3aMMOJEHCTBUE C MeETallaMd U BOAOPOJOM). BoccTaHoBUTENbHBIE CBOWCTBA HEMETAIOB (B3auMojeWcTBUE C  Oolnee
3JIEKTPOOTPHUILIATEIbHBIMUA HEMETAJIJIAMU U CJIOKHBIMHU BEIIECTBAMU-OKUCIUTEISIMHU).

Kucnomwr neopeanuueckue u opeanuueckue. Knaccupukanus KucaoT. XMuMUYECKUE CBOMCTBA KUCIIOT: B3aUMOIEHCTBHE C METAJIJIaMU, OKCHJIaMU
METaJUIOB, THJIPOKCUAAMU METAIJIOB, COJIIMHU, criupTamMu (peakuus stepudukanuu). OcoOble CBOICTBa a30THOM M KOHIIEHTPHUPOBAHHOM CEepHOMN
KHCIIOTBHI.

Ocnosanusa neopeanuveckue u opzanuyeckue. OCHOBaHUSA, WX Kiaccuukanus. XUMHUYECKHE CBOMCTBa OCHOBAHMN: B3aMMOJEHCTBHUE C
KHCIIOTaMHU, KUCIOTHBIMU OKCUIAMH U COJIIMU. Pa3nokeHue HepacTBOPUMBIX OCHOBaHUH.



Conu. Knaccuduxarmsi coneid: cpenHue, KUCIBIE U OCHOBHBIE. XMMHUYECKHE CBOWCTBA COJICH: B3aUMOJEWCTBHE C KHUCIOTaMH, IIEIIOYaMU,
MeTaulaMd M cosiMu. IlpeacraButenu cosneil M ux 3HayeHHe. XJIOpUJ HATpus, KapOoHAT Kaiblus, (ocdar kKanblus (CpeAHHUE COJH);
T'HPOKapOOHATHI HATPUS U AMMOHUS (KUCIIBIE COJIN); THApOoKcokapOoHat meau (1) — manaxut (ocHOBHas COJIb).

KauecTBeHHBIE peakiu HA XJIOPHI-, CyIb(ar-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHUs, KaTnoHbl skene3a (1) u (111).

l'enemuueckasn c6s3b MeHcOy KIACCAMU HEOPSAHUYECKUX U Op2aHuyecKux coeournenuti. [IoHsITHE 0O TEHETUYECKON CBSA3M U I€HETHUUYECKUX psax.
I'enetnueckuil psa Metamia. ['enerndeckuii psx HemeTtauia. OCOOEHHOCTH T€HETHYECKOTO Psijia B OpPraHMYeCKOl XUMUH.

Jemoncrpanuu. Komneknus o0pasnoB metamioB. B3amMopaelcTBHe HaTpus W CypbMBI C XJIOPOM, jKeie3a ¢ cepoil. ['openne Maraus u
QIIOMMHMS B KHUCIOpozAe. B3aummozneicTBue IENI0OYHO3EMEIbHBIX METAUIOB C BOJNOW. B3ammoneicTBue HAaTpUs C ITAaHOJIOM, LIMHKA C YKCYCHOM
KHCIIOTON. AntomMuHOoTepMUsl. B3aumoeiicTBie Meau ¢ KOHLEHTPUPOBAHHOM a30THOM KHUCIOTOM. Pe3ynbTraTel KOPpO3UM METAJIIOB B 3aBUCUMOCTH OT
ycnoBuii ee nmportekanus. Kosekius oOpa3unoB HemeTaoB. BzaumozeilicTBue xJIOpHOH BOABI € pacTBopoM Opommia (Moauna) xanus. Kosekius
IIPUPOJHBIX OpPraHUYECKUX KUCIOT. Pa30aBieHre KOHLEHTPUPOBAHHOM CEpHOI KUCIOTHL. B3anmozeiicTBie KOHLIIEHTPUPOBAHHONW CEPHOM KHCIIOTHI C
caxapoMm, LeJUI0I030i U Menpro. OOpasibl NPUPOAHBIX MHHEPAJIOB, COJACpXKALUX XJOpWJ HaTpus, KapOoHAT Kaiublus, (ocdar kaablus Hu
runpokcokapoonar meau (I1). OGpa3upl MHIEBBIX MPOIYKTOB, CONEPKAIINUX THAPOKAPOOHATHI HATPHUS U AMMOHUS, UX CIIOCOOHOCTH K Pa3i0KEeHUIO
IIpU HarpeBaHuu. ['amenne coapl ykcycoMm. KauecTBeHHbIE PEaKkIIui Ha KATHOHBI U aHUOHBI.

JlabopaTopHble onbIThl. 12. McnibiTaHue pacTBOPOB KUCJIOT, OCHOBAHUW M coJied MHAUKaTopamu. 13. B3aumopeicTBue CONSTHOM KUCIOTHI U
pacTBOopa YKCYCHOM KHCJIOTHI ¢ MeTaulaMu. 14. B3aumoneicTBue COJIIHOM KHCIOTBI M PacTBOpPa YKCYCHOM KHCIOTBI € OCHOBAaHMAMH. 15.
B3aumopeiicTBue CONISIHONW KUCIOTHI M pacTBOPa YKCYCHOM KUCIOTHI ¢ cosisiMu. 16. [lonydyenue u cBoiicTBa HepaCTBOPUMBIX OCHOBaHMMU. 17. I'maponus
XJIOPH/IOB U alleTaTOB IIEJIOYHbIX MeTauioB. 18. O3HakOMIIeHHE ¢ KOJUIEKIMSMHU: a) METauloB; 0) HEMETalJIoB; B) KHCIOT; T') OCHOBaHHI; 1)
MUHEPAJIOB U OMOJIOTMYECKUX MAaTEPUAJIOB, COJIEPIKALUX HEKOTOPHIE COJIH.

Tema 6. Xumus u 001ecTBo (8 4.)

Xumusa u npouzeo0cmeo. XuMU4YECKasi IPOMBIIUIEHHOCTh, XUMUYecKasi TexHoJorus. Celpbe A XMMUYECKOM npoMbllieHHOCTU. Bona B
XMMHYECKOHN MPOMBILIUIEHHOCTH. DHEPIHUA VISl XUMUYECKOT0 IPOM3BOoACTBAa. HayuHble MPUHIIMIIBI XUMUYECKOTO IPOM3BOACTBA. 3alIUTa OKPYKAIOLIEN
Cpelbl U OXpaHa TpyZAa MPU XUMUYECKOM NMpou3BoAcTBE. OCHOBHBIE CTaIUU XHUMUYECKOT0 MPOU3BOJICTBA (aMMHaKa U MeTaHoJ1a). CpaBHEHUE
IIPOU3BOJICTBA 3THUX BEILECTB.

Xumusa u cenvckoe xo3aicmeo. XUMU3alusl CeJIbCKOT0 X0341UCTBA U €€ HalpaBlieHus. PacTeHus ¥ mouBa, HOYBEHHBIN MOTJIOUIAIOIIMI KOMILIEKC
(TITIK). Y no6penus u ux kinaccudukanms. XUMUYeCKHUe CpeICTBA 3aIUThl pacTeHUH. OTpHULIaTeIbHble OCIEACTBHS TPUMEHEHHSI TECTULIUIOB U
06oprOa ¢ HUMU. XUMHU3aIKs >)KUBOTHOBO/ICTBA.

Xumua u Ikono2us. XMMAYECKOe 3arpsi3HEHNE OKpyskaromien cpeasl. OxpaHa ruipochepbl OT XUMHUECKOT0 3arpsi3HeHus. OXpaHa MoYBbI OT
XUMHUYECKOTO 3arpsizHeHus. OxpaHa atMochepsl OT XMMHYECKOTO0 3arpsizHeHus. Oxpana (Jopbl ¥ payHbl OT XUMHAYECKOTO 3arps3HEHUSI.
buoTtexHonorys ¥ reHHas HHKEHEpUsl.

Xumus u nogceonesnasn xcusnp yenoeexa. Jlomantss anreuka. Motomue u yuctsmue cpenctsa. Cpencrsa 60pbObl ¢ OBITOBEIMU HACEKOMBIMH.
CpenctBa TMYHOM TMTMEHBI M KOCMETUKU. XUMUS U NTHIIA. MapKupoBKa yIaKOBOK IHILEBBIX IPOIYKTOB U IPOMBIIIIEHHBIX TOBAPOB U YMEHHUE UX
YUTATh. DKOJIOTHUS KUITUINA. XUMUS U TeHETHKA YeIOBeKa.



JlemoncTpanuu. Mojienu npou3BoACTBa CEpHON KUCIOTH 1 amMuaka. Komekiust ynoOpenunit u nectuunoB. OOpasiisl cpeicTB OBITOBOW XMMUU U
JIeKapCTBEHHbIX IpenapaToB. Koyuiekuun cpeacTB TMrMeHbl U KOCMETHKY, ITPENnapaToB ObITOBON XUMUU.

®opMBbI OPraHu3alu y4eOHbIX 3aHATHI:

-J1abopaTopHbIC PabOTHI;

-IPaKTHYECKUE paboThI;

-JICKIIHH;

-XUMHYECCKUM JTUKTAHT;

-KOHTPOJIbHBIE PAOOTHI.

OcHoBHbIE BU/IBI YUeOHOii nesaTenbHocTH (Yka3anbl B KTII):
-¢poHTanbHas Oecena;

-paboTa ¢ y4eOHHKOM;

-paboTa ¢ WIUTIOCTPaLlUsIMU;

-paboTa c TepMUHAMU;

-[IPOCMOTp CIANA-1I0Y;

-3aI10JIHEHUE TAOJINIL;

-aHaJIN3 TaOJIHIL,

-paboTa ¢ TeKCTaMHu.



I1l.KasiengapHo-TeMaTn4yeckoe NJIAHMPOBAHUE

Ne . Tun
u/n Tema ypoka BBoaumble noHATHS CpencrBa 00yueHust Buabl yueOHOIi 1eTeILHOCTH ypoKa Hara
Tema Ne 1. «Cmpoenue amoma u nepuoduueckuii 3akon /I. U. Mendeneesa»(9 uacos)
Henu:
» Ha ocHOBe MeXIpeIMEeTHBIX CBA3EH C (PU3UKON TTOBTOPUTH JOKA3aTEIbCTBA CIIOKHOTO CTPOCHUS aToMa.
» PaccMOTpeTh KBaHTOBBIE XapaKTEPUCTUKHU JICKTPOHOB M 3aKOHOMEPHOCTH 3aITOJTHEHHS JJIEKTPOHAMH aTOMHBIX OpOUTAJICH.
» HayuuTcs 3anuchIBaTh 3JIEKTPOHHBIE KOH(UTYPAIIUH aTOMA.
» Ha npumepe otkpsitus [1.3. paccMOTpeTh OCHOBHBIC 3aKOHOMEPHOCTH U ATAllbl CTAHOBJICHHUS HAYYHON TEOPHUH.
1. AtoMm — crnoxkHas yactuna | Op6utans Tabnuna «CtpoeHue CocraBieHue CXeM CTpOeHUs Kom6un | 2.09
aToMa» aToMa, paboTa ¢ TEKCTOM U MPOBaHH
CIPaBOYHBIMU TaOIUIIAMU BIii
2. CocrosiHuE 31EKTPOHOB B KBanTOBBIC UnCHa; Tabnuna «Ctpoenue CocraBnenue Tabn. «Ctpoenue | Komoun | 3.09
aToMme. [ 1aBHBIE 3anper [laynu; aToMa» AJIEKTPOHHBIX 000JI0UEKY; MPOBaHH
KBaHTOBBIE YHUCIIA [IpaBuio Xynaa «Hucno AO Ha ypOBHSIX U BIii
n/ypoBHsX»; «PacnpeneneHue
€ I10 DHEPIreTUYECKUM
YPOBHSIMY
3. | DnexTpoHHbIE ONEeKTpPOHHBIE Tabn. «DnexTpoHHbIE CocraBieHne 3JIEKTPOHHO- Komobun | 9.09
KOH(UTypaly aToMOB KOH(UTypal aToMOB KOH(UTYypalii aTOMOBY» | CTPYKTYPHBIX (GOpMYIT U MPOBaHH
XUMHUYECKHX DJIEMEHTOB XUMHUYECKHX 3JIEMEHTOB JIEKTPOHHBIX KOHQUTYpauii | bIif
aTOMOB
4. | BanentHsle Bo3MokHOCTH | Bo30yxxaéHHOe Ilepnoguueckas cucrema | CocTaBleHHE CXEM Komo6un | 10.09
aTOMOB XMMHUYECKUX COCTOSIHHE, XUMHUYECKUX 3JIEMEHTOB | paclpeneieHus € 1o MPOBaHH
DIIEMEHTOB CTallMOHapHOE opOuTAaIIsIM, COOTBETCTBYIOILIMM | bIi
COCTOSTHUE HU3ILIEMY U BBICIIEMY
JHEPreTUYECKOMY COCTOSIHUIO
aToMa
5. | CpaBHeHue BalleHTHOCTU U | BanmenTHocTh U cTenienp | [lepuommdeckas CocTaBuTh GOPMYIIBI, Komb6un | 16.09
CTETIeHH OKUCIICHUS OKHCJIEHUS CUCTEeMa, KapTOUKH, OTpesieJIEeHUE C. 0. pPa3JI0XKEeHHE | UPOBAaHH
y4EOHUKH. aTOMOB, COCTaBJICHHE I




aNropuT™Ma

6. Ilepuonnueckuii 3aKOH U Banentnsbie anektponsl, | [lepuonnueckas cucrema | KoHcrpynpoBanue Kombun | 17.09
[lepuoaunueckas cucrema (buznyecKkuit CMbICT XUMHUYECKUX 35ieMeHTOB | [lepuoanueckoil Tabnuiibt UPOBaHH
XUMHYECKHX 3JIEMEHTOB MOPSAKOBOTO HOMEpa, 9JIEMEHTOB C UCIOJIB30BAHUEM | Bl
J .. Menneneesa u IpyMIbl, Iepuoa KapTo4ek, paboTa C TEKCTOM U
CTPOCHHE aToMa Tabnuien

7. | KonTpoJsHasi paboTa Kaprouku ¢ 3ananusmu | CamocrositensHas padbora Kontpon | 23.09
Nel «Cmpoenue amoma u bHas
nepuooudeckuti 3akoH /1. pabota
U. Menoeneesa»

Tema Ne 2.«Cmpoenue sewecmean(11 uacos)
Henu:

» YIJIyOuTH NMpeAcTaBjieHHe 0 XUMHYECKOI CBA3M, €€ THIAX, IO3HAKOMUTH €O CBOHCTBAMH XMMHYECKO# CBSI3HU, 10Ka3aTh
€IMHCTBO NPHPOIbI XMMHYECKHUX CBA3EN;

> PackpbITh YHUBEPCAJIBLHBIH XapaKkTep NOHATUS «THOpUAU3aLus opouTaeii». [lokazaTh 3aBUCHMOCTD
NPOCTPAHCTBEHHOI'0 CTPOEHHUSI BelleCTBAa OT THNA TMOPUIN3ALNY;

» PacKpbITh YHMBEPCAJIbHbIH XapaKTep OCHOBHBIX MO0J0KeHHIi TEOPHH CTPOEHUS XUMHYECKUX COeJUHEHNIA;

> PaCKpbITh MOHSATHE 0 BELIECTBAX MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS;

> Ppa3BHUThb 0011IMe MPeICTABJIEHHUS 0 COCTABE BEIIECTB U MPUYNHAX HX MHOT000pa3us;

> Ppa3BUThb YMEHHE PAa3JiM4yaTh YHCThIE BelIeCTBA M CMECH; IaTh MOHATHE 00 NCTHHHBIX PACTBOPAX M TUCIEPCHBIX
cucreMax.

8. | Xumuueckas CBS3b. Enunas npupona Tabmuiel, Mosienu CocraBnenue: cxem Komb6un | 24.09
Enunas npupona XUMHUYECKOH CBSI3U kpucrai. pemérok NaCl, | obpasoBanue B-B C UPOBaHH
XUMHYECKOU CBSI3H CO, Cn. Pa3IUYHBIMU TUTIAMHU XHUM. BIN

CBSI3U

9. | MonHas xumudeckas cBs3b | MloHHas XuMUYecKas Tabnuubl, MosieIn CocraBneHrue OopHOTo Camocto | 30.09
Kpucrannuueckue cBs3b Kpucrammuueckue | kpucrain. pemérok NaCl | koHcmekra. ATeIbHas
peméTKH peméTku pabota

10 MJIaHY
10. | KoBasieHTHAs CBA3b KoBasnientHast cBA3B Tabmuia CocraBneHrue OopHOTO Camocro | 1.10
(momnsipHas u «Knaccuduxanms KOHCIIEKTA. ATeJIbHas




HETOJISIpHAsT) KOBAJICHTHOM CBSI3U» pabota
10 IJIaHY
11. | BonoponHas cBA3b BonoponHas cBsi3b Tabmuua « O6pazoBanue | CocTaBieHHE OTIOPHOTO Camocro | 7.10
BOZIOPOJTHOM CBSI3U» KOHCIIEKTA. AaTeIbHas
pabora
10 IJIaHY
12. | Merajutnueckas CBSI3b Merammyeckas CBI3b Tabmuma « O6pazoanue | CocraBieHHE: CXEM Kom6un | 8.10
METAJUIMYECKOH CBSI3U» | 00pa3oBaHUE B-B C MPOBaHH
Pa3TUYHBIMU TUIIAMU XHM. BIii
CBSI3U
13. | 'mOpumuzanms ['ubpunmzanus Monenu monexkyn CHg, Pabora ¢ mogemsamMu Kom6un | 14.10
AJIEKTPOHHBIX OpOUTANEN U | BJIEKTPOHHBIX C2H4, C2H2, CeHes, COCTaBJICHHE PUCYHKOB MPOBaHH
TEOMETPHS MOJIEKYJTT opburarneii, rpadurt, anmMas pa3IMYHBIX THOPHUAN3ALUN BIii
HaCBIL[AEMOCTb,
HaIMpPaBJIEHHOCTh
14. | lucnepcHble cucTeM OMYyJbCUH, CYCIICH3UH, OO6pa3iipl npenapaToB DxcniepuMeHT 1o noinydenuto | Kom6un | 15.10
reinu, 30111 OBITOBOW XHUMHHU JTUCTIEPCHBIX CUCTEM, UPOBaHH
COCTaBJICHUE TAaOJINILIbI Bl
«Knaccudukanus 1ucnepcHbIx
CUCTEM.
15. | Teopus crpoenus N3omepsl 1 roMosioru Tabn. Cxema: «M30meprl | DKCIEPUMEHT, COCTABICHHE Kombun | 21.10
XUMHUYECKHX COETUHEHUM 1 TOMOJIOTH» M30MEPOB, TOMOJIOTOB MPOBaHH
A.M. Byrneposa (TCB) I}
16. | Peakmuu monmmmepusanuu | Peaknun Mogaemn CHa, CoHs, CocTaBJyieHHE OTIOPHOTO KombOun | 22.10
MOJIUMEpPHU3aALIH C2Ha, xpucTananueckue | KOHCIEKTa, YIPaXKHEHUs B UPOBaHH
peméTku rpaduT, aiMas; | COCTAaBICHUU YpaBHEHUN 13171
HCI, H20, uaaukaTopsl, | XUMHYECKHUX PEAKITHUA.
OeH3uH, napapuH
17. | Ilonumeps! oprannueckue | ITomumepsr Komnekunn ropasix Knaccudukanus n3omMepos; Kombun |5.11
U HEOpraHWYecKue OpraHuyecKue u MOPOJ U MUHEPAJIOB, CpaBHEHHE MPOLIECCOB MPOBaHH
HEOpraHUYECKUE KeJaTHH, Kpaxmall, MOJTUMEPHU3ALIH U BIiA

oenok, H20, Jo,
PEaKTUBBI JIJISI

HOJUKOHIEHCALIH.




OTIpe/ieNICHUs], HarPEB
MpUOOPHI.

18. | KonrpoJsibHas padora Kaprouku ¢ 3ananusmu | CamocrositensHas padora Kontpon | 11.11
Ne2 no reme: «Cmpoenue bHas
eeuecmear pabota

Tema Ne 3.« Xumuueckue peaxyuun(12 uacos)
Heau:

» c(hopMHPOBATH 1eJIOCTHOE MPeACTaABJIeHHE 0 KJIaccuPUKANMUIX XUMHYECKUX PeaKI[Hii; CKOPOCTH XHMHYECKUX PeaKIuid,
XHMHYE€CKOM PAaBHOBECHH, CIIOCO0AX ero cMelleHHs;

> 0000IMTH U YIJIyOUTh 3HAHHUS 0 TEOPHH IJIEKTPOJUTHYECKON ANCCONUALHN;

> Ppa3BHUTb 0011IMe NMPeICTABIEHUS 0 THAPOJIN3e HEOPraHUYECKHX U OPraHUYeCKHX BelleCTB;

> Ppa3BUBATh YMEHHsS ONpeNesiTh: CTeNeHU OKHCJIeHUs Mo GpopMyJie COeIMHEHHsI, MPOIeCcChl OKUCIEHUS U
BOCCTAHOBJICHUSI, OKHCJIHUTE]b U BOCCTAHOBHUTEJIb.

19. | Knaccudukamms XuMuyeckasi peakius, PeaktuBsl s DKcIepuMeHT, HabroIeH e, Kombun | 12.11
XUMUYECKHUX PEaKLUi B TUIBI PEAKUUN mabOpaTOPHBIX OMBITOB, | BBIBOJI; BEIBOJ (hOPMYIL, HMpPOBaHH
OpraHUYECKON U npuOopHI KJIacCU(pUKaLUs XUMHUECKON BII
HEOPraHWYECKON XUMUHU peakilnu, OIpeesICHuEe TUIIOB

XMMHYECKON PEaKIuu

20. | Knaccudukanus Tabmuie! CocTraBieHne OnopHOro Kom6un | 18.11
XAMHYECKHUX PEaKIUi B «Knaccudukarus KOHCIIEKTA. HPOBaHH
OpraHUYeCKON U XUMUYECKHUX PEAKLUU B BbI
HEOPraHNYECKON XUMUHU OpraHUYEeCKON U
(mponomKeHue) HEOPraHUYECKON XUMHUN»

21. | ®akTOpHI, BIUSIOMINE HA JlaGoparopHoe DKCNEpUMEHT, COCTABIIEHUE Kom6un | 19.11
CKOPOCTb XUMHUYECKUX o0opy0oBaHuE OIIOPHOI'O KOHCIIEKTA, WUPOBaHH

peaKkuuit

YIIpA)KHCHUA B COCTABJICHUHN
YpaBHEHUN XUMHUUYECKUX
peaKuuii.

bIN




22. | Xumnueckoe paBHoBecue | KoHcraHnTa paBHOBeCHs. VYpakHeHus: B COCTaBIEHUU Camocro | 25.11
YpaBHEHUN XUMHUYECKUX AaTeIbHas
peaxkuui. pabora

10 IJIaHY
23. | 3aKOH COXpaHEHHUs 3aKOH COXpaHEHUS CocraBieHne OOPHOIO Camocro | 26.11
SHEPruu SHEPTUU KOHCIIEKTa AaTeIbHas
pabora
10 IJIaHY
24. | TemnnoBoii d3pdext TennoBoii a3 dext JlaboparopHoe DKCIEPUMEHT, COCTABIICHUE Kombun | 2.12
Tepmoxumuyeckue Tepmoxumuueckue o0opyoBaHue OTIOPHOTO KOHCIIEKTA, UPOBaHH
ypaBHEHUS ypaBHEHUS yIpaXHEHHsI B COCTaBIICHUU BIii
YpaBHEHUN XUMHYECKUX
peaKIui.
25. | OuTponwus. CKOpOCTh DHeprus akTUBALIUU. CocraBieHue OnopHOro Camocro
XUMHUYECKHUX PEeaKIIHii DHTpomnus KOHCIIEKTa, YIPaXHEHUS B ATeIbHas
COCTaBJICHUH YPaBHCHHIA pabora 3.12
XUMHUYECKHUX PeaKlnu. IO IJIaHy
26. | DnexkTpoiuTHYecKas DNEeKTPOIUTHYECKAS Tabnuma CocraBneHnue ypaBHEHUN
nuccormanus (3/1). JTUCCOITHAITHS. «INEKTPOTUTHYECKAS JTUCCOITHAITIN KomOun
KoHcranTta nqucconuanumn KoHcranTta nucconmanuii | qucconuanusy. upoBaHH | 9.12
BIN
27. | BomopoaHblit moka3aTelnb Bonopoanslii mokazarenb CocraBneHrue OnopHOro Kom6un | 10.12
I'mpposns KOHCIIEKTA. MPOBaHH
HEOPraHMYECKUX BEIIECTB BIif
28. | I'maoponus I'unponus PeakTuBbl: MHAMKATOD DKCIepUMEHT, Ha0JII0/IEHNE, Komb6un | 16.12
HEOPTraHWYECKUX BEILECTB Na2COs, AlCl3, Na2SOa. | BeIBOI, cOCTaBIEHHE HMpPOBaHH
YpaBHEHUU TUAPOIIU3A 13171
29. | 'maponu3 opraHnv4ecKux I'mnponus JIaGopatopHoe DKcIepuMeHT, HabJroIeHue, Kombun | 17.12
BEIIECTB o0opynoBaHue BBIBOJI, COCTaBJICHUE MPOBaHH
YpaBHEHUU T'MAPOJIA3A bIi1
30. | KonTpoabhasi padora CamocrosTenpHas pabora Kontpon | 23.12
Ne3 «Xumuueckue bHast




| peaxyuu» | | paGora

Tema Ne 4.«Beuwecmea u ux ceoucmea» (21 uac)

Heau:
» NPOAOLKHTH PadoTy Mo pa3BUTHIO YMEHHs ONPeAessATh MPUHAIEKHOCTh BeIeCTB K Pa3JIMYHbIM KJaccam
HEOPraHUYeCKHX U OPraHHYeCKMX COeIHMHEeHHIl;
» XapaKTepu30BaTh 00IHE CBOHCTBA METALIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COeTHHEHUIl;
» 0XapaKkTepHU30BaTh B3aHMOCBS3b M1y OCHOBHBIMH KJIACCAMHU BelleCTB B HEOPraHNYecKOoil M OpraHnyecKoil XuMHuu.
PackpbITh HX €IUHCTBO U B3aMOCBS3b.
> BBINOJHATH IKCIIEPUMEHT M0 PACHO3HABAHUIO BAKHEHIIMX HEOPraHUYeCKUX BellleCTB.
31. | Knaccudukanus Knaccudukanums OO0pa31bl BelecTs CocraBnenue Tabnun, Kombun | 24.12
HEOPraHMYECKUX BEIIECTB | HEOPraHMYEeCKHUX Pa3IUYHBIX KJIACCOB, KJaccu(uKanus, UPOBaHH
BELIECTB KOJUIEKLIUH HOMEHKJIaTypa. BIN
«Munepanb», «I'opHbIE
TOPOJIBI»
32. | Knaccudukarus Knaccudukanus OO6pa3s1pl BEIIECTB Cocrapnenue Tabuil, KomOun | 13.01
OpPraHMYECKUX BEIIECTB OpPraHMYECKUX BEIIECTB | PA3UYHBIX KJIACCOB, KJaccuuKanus, UPOBaHH
KOJUIEKLIMH HOMEHKJIaTypa, COCTaBJICHHE Bl
«Mumnepans», «['opHble | popmMyT H30MEPOB
noposl», «HedTsy,
«YTOIB)»
33. | Meraibt Meraisl, OO0pa3sibl METAIIIIOB, Cocrapnenue TaOIHIIbI KomOun | 14.01
MeTaJuIn4YecKas CBA3b MOJIeNN «Pu3nyeckre CBOUCTBa» U UPOBaHH
KPUCTAIUIMYECKUX «BaxxHble cCOeTUHEHUS 13171
peIEToK METaJIOBY, U300paKeHUs
CTPOEHHS aTOMOB,
COCTaBJIEHUE YpaBHEHU
XAMHYECKHUX PEAKIUN
34. | Metamibl. XuUMHUYECKHUE HNHTepmerammyeckue OO0pa31bl MEeTaIoB, CocraBneHue TaOIUIIbI Komobun | 20.01
CBOICcTBa COETUHEHUS MOJIETN «XHUMHUYECKHE CBOMCTBA» U MPOBaHH
KPUCTAJUTNYECKUX «Baxxuble coennHEHUS I}
PEIIETOK. METAIJIOBY, U300pakeHUS

JlaGopatopHoe CTPOEHMSI AaTOMOB,




obopynoBaHue

COCTABJICHUE YPaBHEHUU
XUMHUYECKHUX PEAKIIHH.
OKCIIEpUMEHT

35. | Koppo3us Me Koppozus Me noaBepruyTsie DKCHepuMEHT, HaOII0ICHNUS, Kom6un | 21.01
KOPPO3UH, KOJIIEKITUS BBIBOJIBI, COCTABIICHUE HUPOBaHH
«3aimTa OT KOPpO3Uu» | YpaBHEHUU KOPPO3UH bIN
36. | O6mmme crroco0bl DIeKTpoIH3 Ta0nuusr: Cocrasneunune Ta01. Kombun | 27.01
MOJTy4EHUST METAIIJIOB «DIIEKTPOIIU3Y, «[Tomydyenwne xeies3a», CXeM: HUPOBaHH
«CriocoObI TOJTydEeHHS «OnekTponusy, «[Ipumenenne | bl
METAJIJIOBY NEKTPOIH3a», «CrnocoOb
MOJTyYEHUS] METAIIOB)
37. | YopaxHeHus 1o TeMe: Kaprouku Pemenue 3anay, ynpaxuenuii. | Camocrto | 28.01
«MeTtannb» ATeIbHas
pabora
10 IMJIaHy
38. | YopaxHeHus no Teme: Kaprouku Pemenue 3anay, ynpaxsnenuil. | Camocto | 3.02
«Metass» 3auér. ATENbHAs
pabora
10 TJIaHy
39. | Hemeramsl HemeTaminl Mopenu KpuUcCT. pem€TKu | DKCIIEPUMEHT, HAOIIOACHMUS, Komb6un | 4.02
C; Habop HEMe MPOCTHIX | BBIBOJBI, COCTABICHHE UPOBaHH
BEILIECTB, PEAKTUBBI, YPaBHEHUH, CTPOCHHUE aTOMOB | BbIi
MOJIETIN: DTUJICHA, HeMe, Tabnuna: «XuMHU4YecKre
aleThieHa, OeH3oia cBoMcTBa HEMey
40. | Hemeramisl Mogenu KpucT. peIéTku | DKCepuMeHT, HaOIr01eH s, Komo6un | 10.02
C; mHabop HEMe MpOCTHIX | BBIBOJBI, COCTABJICHHE HWPOBaHH
BEIIECTB, PEAKTUBHI, ypaBHEHUH, CTPOCHHE aTOMOB | BIif
MOJEIIH: dTUJICHA, HeMe, Tabmmia: «XuMH4IecKue
arieTuieHa, OeH30a cBoiicTBa HeMe
41. | YopaxxHeHus 1Mo TeEMeE: Kaprouku Pemenwue 3anay, ynpaxuenuii. | Camocrto | 11.02
«Hemeraiub» 3auér. ATENbHAs
pabora

110 TUIaHy




42. | Kucnotsl opranndeckue u PeaktuBsl s CocraBneHue cxeM, Kombun | 17.02
HEOpraHUYeCcKue JKCIIEPUMEHTA KJIacCU(pUKalus ypaBHEHUN UPOBaHH
peaKuuii, MpOBEICHUE 13171
JKCIIEPUMEHTA
43. | Kucnotsl opranndeckue u PeaktuBsl s CocraBneHue cxeM, Kombun | 18.02
HEOpraHUYeCcKue JKCIIEPUMEHTA KJIacCU(pUKalus ypaBHEHUN UPOBaHH
peaKuuii, MpOBEICHUE 13171
JKCIIEPUMEHTA,
44, | OcHOBaHUS OPTaHUYECKHE PeakTuBn! 114 CocraBlicHHE CXEM, Kombun | 24.02
¥ HEOpPTaHUYECKUE IKCIIEPUMEHTA KJacCu(UKaIUs YpaBHCHUN HUPOBaHH
peakiui, MpoBeICHUE BIH
IKCIIEPUMEHTA
45. | OcHOBaHUS OPTraHUYECKHE PeaktuBnl mia CocraBlicHHE CXEM, Komb6un | 25.02
Y HEOpPTaHWYIECCKUE IKCIIEPUMEHTA KJIaCCH(PUKAIUs ypaBHEHUH UPOBaHH
peakiui, MpoBeICHUE BIH
IKCIIEPUMEHTA
46- | Amdorepubic coequHenus | AMdorepHbie PeakTuBsl aiis CocraBneHue cxewm, Kom6un | 2.03-3.03
47 | opraHUYeCKHE U COEMHEHHUS 3KCIIEPUMEHTA KJaccu(ukanus ypaBHeHUH HWPOBAHH
HEOpPraHUYECKUe KomrmnekcHbie peaxiuii, mpoBeIeHne BIii
[ToHSITHE O KOMIUIEKCHBIX | COSAMHCHHUS IKCIIEPUMEHTA Camocro
COETMHEHUSIX CocTraBieHue OopHOTO ATeIbHas
KOHCTICKTA. pabora
10 TMJIaHy
48. | I'eHeTnyeckas CBSI3b PeaxTuBsl s DKCIEPUMEHT; COCTABICHUE KomOun | 10.03
MeXTy KlaccaMu IKCIIEPUMEHTA; KapTOUKU | YpaBHEHUI MepexooB; HUPOBaHH
HEOPTAaHWYECKUX U C 3aJaHUSIMH BBIBOJIBI BIi
OpPTaHMYECKUX BEIIECTB
49. | I'emernyeckas CBSI3b Kaprouku ¢ 3aganusiMu | DKCIIEpUMEHT; COCTaBJIEHNE Komb6un | 16.03
MeEXy KIaccaMu ypaBHEHUH NIEPEXO/IOB; UPOBaHH
HEOPTaHUYECKUX H BBIBOJIBI Bl
OpPTaHMYECKUX BEIICCTB
50. | O6oOEenue u Kaprouku ¢ 3amanusmu NunuBuayanpHas u Camocto | 17.03
CUCTeMAaTH3aIHsl 3HAHHHA (dpoHTanpHast paboTa Mo ATeIbHas




o teMe «BelecTBa u ux

BBIIIOJTHEHUIO 3aJaHul

pabota

CBOICTBa» 00001IaIoIero XapakTepa. 10 IJIaHY

51. | KonrpoabHasi padoraNed CamocrosiTenbHas padora Kontpon | 6.04
«Bewecmea u ux bHas
ceoiicmeay pabota

Tema Ne 5. Xumuueckuu npaxkmukym (7 uacos)

52. | Ilpakmuueckasn paboma Wuctpykrax no T/b. O6opynoBanue st DKCIepuMEHT, Ha0JII0IeHue, [Ipaktuu | 7.04
Nel «Ilomyuenue, MPAKTUYECKON pabOThI BBIBOJIbI eckas
cobupanue u pabora
pacrno3HaBaHME ra3oB U
W3YYEHUE UX CBOHCTBY.

53. | IIpakmuueckasn paboma Wucrpykrax mo T/b. ObopynoBanue st DKCIIepUMEHT, Ha0JIIOICHUE, [Ipaktuu | 13.04
Ne2 MIPaKTUYECKON PabOThI BBIBO/IBI eckas
«CKOpOCTh XUMHYECKOM pabora
peaKkuu, XuMUIECKOe
paBHOBECHEY

54. | IIpakmuueckan paboma Wuctpykrax no T/b. O6opynoBanue st DKCIEpUMEHT, HAOJIIOICHHE, [IpakTnu | 14.04
Ne3 «CpaBHeHUE CBOICTB MPaKTU4YECKON pabOThI BBIBO/IbI eckas
HEOPraHUYECKUX U pabota
OpPTraHUYECKUX
COCTMHEHUN»

95. | Ilpakmuueckasn padoma HNuctpykrax o T/b. O6opynoBanue ajst DKCIEpUMEHT, HAOJII0ICHHE, [Mpaktuu | 20.04
Ned «Pemienue MPaKTUIECKON PabOThHI BBIBO/IBI eckas
HKCIIEPUMEHTAJIbHBIX 3a7a4 pabota
no TeMe «[ ' uaponuz»»

56 | IIpaxmuueckas_paboma | Nuctpykrax mo T/b. O6opynoBanue ajs DKCIEepUMEHT, HAOJIIOICHHE, [MpakTia | 21.04
Ne§ «Pemienue MPaKTUIECKON PabOThHI BBIBO/IBI eckas
HKCIIEPUMEHTAJIbHBIX 3a7a4 pabota

1o HeOpFaHquCKOﬁ
XUMUD)







—_—
——==—= g—E——— e ——— e - — b e -

Fosein N O N v o dica e oniiecmaa (8 wicin )
A
' . ’ i . ] 0 (L3 ! qr LN | A M ) "nY LA MY T e
I 11 1t j LTI | TR b INNg
"
{ AN JrpRH H A ' 1 | 120
PICCRATR L 1 I . ettt oy fEetit RS SR TR
o | 1: " "1 lg . ’ A Vqlt\‘\' (3% 2. T\ " (N s | "un R ‘lll‘l- - [ SL |
i ) 1. ' Il i 1
J
| | IX.08
' ' " ) pem "
Yol (et > 1
| : . T | 19 08
' ! . JITTL t ' | Uit
" NI : s Witih A MM TN
: T e AT ' oo rone 1 s IS | 2505
AN -
ol O cunaiton GO mconanamn
Hporasion mecnng Laviee rio e anpertops ne M BIEY
" TR e Gl AR AL By tnapre 2 lag opoerz o
ar BUNINTY ¢ M2 “ B o cons

< TR e cons 26 (8 019 « !


































