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MecTononoxeHue: p.n. Mweeska,

n. HoBokoMbGuHaToBcKas 4.7 .
>HOT ﬂé{rg:l\éﬂé}ﬁpgﬁ[ﬁzé?@gyﬁapCTBeHHOFO 0o0pa3oBaTebHOr0 CTaHAapTa 00Iero oOpa3oBaHMs, YTBEPKAEHHOTO MpHKa3oM MUHOOpa3oBaHUS
Poccun Ne 1089 «O6 ytBepkaeHuu ¢enepaibHOro KOMIOHEHTa TOCYIapCTBEHHBIX 00pa3oBaTeNbHBIX CTAaHAAPTOB HAYAJIBLHOTO OOILIEro, OCHOBHOTO

obmiero u cpenHero o6imiero oopazoBanus»ot 05.03.2004 . (¢ UISBMEHEHHUSIMH U JOTIOJIHEHUSIMH );

OdenepaibHOTO 0a3MCHOTO y4YEOHOrO TUIAaHA W NPHMEPHBIX YYEeOHBIX IUIAHOB JJIsi 0Opa3oBaTeNIbHBIX YupexacHuil Poccuiickoit ®eneparum,
peaM3yIONMX MPOorpaMMbl 00IIEro 00pa3oBaHus, YTBEPKIEHHOTO MpHrKa3zoM MunobOpaszoBanusi Poccuun Ne 1312 "OO6 yTBepxkaeHuu (enepaibHOTO
0a3ucHOro y4eOHOTO IJIaHa U MPUMEPHBIX YYEOHBIX TUIAHOB JJIsl 00pa3oBaTeNbHBIX yupexkaeHui Poccuiickoit denepannu, peann3yonmx IporpaMMbl
obmiero oopazoBanus” ot 09.03.2014 r. (¢ UISMEHEHUSIMH U JOTIOJIHCHUSIMHU )

[Tporpammel o xumuu i 001eo0pa3oBaTenbHbIX yupexaenuii, aBTopel: WM. I'. Octpoymos, A. C. boes, O. C. I'abpuensn — M.: [Ipocsemienue, cepus
«IIIxona Onera ["'abpuensna», 2011.

Pabouast mporpamMma OpuUEHTHpOBaHa Ha UCIHOJb30BaHHE yueOHuMKa Xumus. 11 kimacc: y4eOHUK A 0011e00pa30BaTENIbHBIX OPTraHU3ALMMN:
6a3o0BbIii ypoBeHb. - M.: [IpocBemenue, 2019.

OcHoBHBIE LE/IH Kypca:

(¢bopMHpOBaHHUE YMEHUS BUAETH U MOHUMATh LIEHHOCTh 00Pa30BaHUs, 3HAUUMOCTh XUMHUYECKOTI0 3HAHUSI JUUIsl KaX/IO0T0 4YeJOBeKa HE3aBUCHMO OT €ro
npoeCCHOHATLHON JEeSITeIbHOCTH; YMEHHE pa3inyaTh (akThl U OLIEHKH, CPABHUBATh OLICHOUHBIE BBIBOJIbI, BUAETh UX CBS3b C KPUTEPUSIMH OLICHOK U
CBSI3b KPUTEPHEB C OMPEEIIEHHON crCcTeMO LIeHHOCTeN, (OpMYJINPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIUIO;

(dbopMHpOBaHUE LIETOCTHOTO MPEJICTABICHUS O MUPE, IPECTABICHUS O POJIU XUMHH B CO3JJaHMHU COBPEMEHHON €CTECTBEHHOHAYyYHOM KapTHHBI MHpAa,
yMEHHUSI OOBICHATH OOBEKTHI W TPOILECCH OKPYXAroIel IeCTBUTENbHOCTH (TMPUPOIHON, COLMUAIBHOM, KYJIbTYPHOW, TEXHUYECKOW Cpejibl),
UCIIONB3YS U OTOr0 XMMUYECKUE 3HAHMS;

NpUOOpETeHUE ONbITa Pa3HOOOPA3HOW JESTEIbHOCTH, OMNbITA IMO3HAHMWS W CAMOIO3HAHUS, KJIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTENN),
MMEIOLIUX YHUBEPCAJIbHOE 3HAYEHHE JUIS PA3JIMUHBIX BUIOB JIE€ATEIbHOCTH - HABBIKOB pEIIEHUs MpoOJieM, MPUHATHS pPEUIeHHUM, MOuCKa, aHalInu3a
u 00paboTku wuH(pOpMAIMHM, KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB H3MEpPEHH, COTpYAHUYECTBA, OE30MAaCHOr0 OOpalleHHs ¢ BEIIECTBAMU B
MOBCEIHEBHOM KU3HU

3amauu Kypca:
OCBOEHHUE BAXKHEUIITNX 3HAHUNA 00 OCHOBHBIX MOHATUSIX U 3aKOHAX XUMHH, XMMUYECKOI CUMBOJIHKE;
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® OBJAJICHUE YMEHUSIMHU HAOIIOIaTh XUMUYECKUE SIBICHHUS, IPOBOUTH XUMUIECKHI SKCIIEPUMEHT, TPOU3BOUTH PACUECTHl HA OCHOBE XHMHUECKHUX
(dbopMyI1 BeIECTB U YPaBHEHUN XUMHUECKUX PEaKIIU;

® pa3BUTHE NIO3HABATENIbHBIX HHTEPECOB M UHTEUIEKTYaIbHBIX CITIOCOOHOCTEH B MpoIiecce MPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIILHOTO
pUOOpPETEHUs 3HAHUH B COOTBETCTBHH C BO3HUKAIOIIUMU KU3HEHHBIMU TTOTPEOHOCTSIMU;

® BOCIUTAHHE OTHOLICHUS K XUMHUU KaK K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHCHTOB €CTECTBO3HAHUS U DJIEMEHTY 00IIeUeIOBEUECKON KYIbTYPHI;

® [PUMCHCHHE MMOJIyICHHBIX 3HAHUN U YMEHUH /7151 6€3011aCHOT0 MCIIOIH30BAHMSI BEIIECTB M MATEPUAIIOB B OBITY, CEIbCKOM XO3SICTBE U Ha
MIPOU3BOJICTBE, PEILICHUS MPAKTUUYECKUX 3a/1a4 B IOBCETHEBHOM KU3HU, MPEAYTPEKACHUS SIBJICHUN, HAHOCSIINX BPE]] 3/I0POBbIO YeJIOBEKA U
OKpYKaroIei cpene

B coorBerctBuM ¢ yuyeOHbIM MmaHoM MOY HieeBckoro MHOronpoQguIbHOro Jules Ha u3ydyeHuMe xumud B 11 kiacce Ha 0a30BOM ypOBHE
npenycmarpuBaercs 1 yac B Henento, 34 yaca B roJl.

Pasnen 1. Iliianupyemblie pe3yJibTaThbl OCBOCHHUS Y4eOHOI'0 NpeaMeTa
JIUYHOCHIHbLE PE3YIbIMaAnbl.
1) B IEHHOCTHO-OPHEHTAIMOHHOM Cepe - UyBCTBO FOPAOCTHU 33 POCCUIICKYIO0 XUMUYECKYIO HAYKY, TYMaHHU3M, OTHOILIEHUE K TPY.1y, LIeJIeYCTPEMICHHOCTb;
2) B Tpy10BO# cpepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHEUIIeH 00pa3oBaTebHON U MPO(ECCHOHATEHON TPAeKTOPHH;
3) B mo3HaBaTeIbHON (KOTHUTUBHON, MHTEIJIEKTYAJIbHOM) cepe - yMEeHUE yIpaBisTh CBOEH MO3HABATEIbHOM JeSITEIbHOCTBIO.
Memanpeomemmnuwie pezyibmamot.
1) ucniosnb30BaHNE YMEHUH M HAaBBIKOB PA3JIMYHBIX BHJIOB I103HABATEIbHOMN EATENbHOCTH, TPUMEHEHHE OCHOBHBIX METO0OB IO3HAHUS (CUCTEMHO-
MH(OPMALIMOHHBIN aHAJIN3, MOJIETUPOBAHUE) JUISl U3YUEHUS PAa3IMYHBIX CTOPOH OKPY’Kalollel 1elCTBUTENbHOCTH;
2) UCIOJIb30BAHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEepaluii: GopMynrpoBaHUe TUIIOTE3, aHAIN3 U CUHTE3, CPaBHEHUE, 0000111IeHNe, CUCTeMaTH3alus,
BBISIBJICHHE IPUYUHHO-CIIEACTBEHHBIX CBA3€EH, IOMCK aHAJIOTOB;
3) yMeHue TeHepupoBaTh UAEH U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE ISl UX pealn3aluy;
4) ymeHue onpeaessaTh LeNd U 3a/1a41 JesITeIbHOCTH, BBIOMpATh CPEICTBA peaTu3aliy eI U IPUMEHATh UX Ha PAKTUKE;
5) UCTIONIB30BAaHUE PA3IMYHBIX HCTOUHUKOB JUIS MTOJTyYEHUsI XMMHUECKON HHPOpMAIK, TOHUMaHUE 3aBUCUMOCTH COJIEp>KaHUs U (POPMBI ITPeICTaBICHHUS
uH(pOpMaIIMH OT IeJIel KOMMYHUKAIUK U ajipecarta.
Ilpeomemmnwie pe3yromamol:
Buinycknuk na 6azoeom ypoeune nayuumcs:
— packpeIBaTh Ha IpUMepax pojb XUMUHU B (POPMUPOBAHUU COBPEMEHHOM Hay4YHOH KapTUHBI MUpa U B IPAKTUYECKOM 1€ATEIbHOCTH YEI0BEKa,
— IEMOHCTPUPOBATH HA IIPUMEPAX B3aUMOCBS3b MEKIY XUMHUEN U JPYTHUMHU ECTECTBEHHBIMU HAYKAMH;
— packphIBaTh Ha MpUMepax MOJIOKEHUS TeOpUU XuMuyeckoro crpoenns A.M. ByTtieposa;
— nonuMath (usznyeckuit cmpica Ilepuoauueckoro 3akona JI.M. MeHeneeBa 1 Ha €ro OCHOBE OOBSCHATh 3aBUCUMOCTbh CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
00pa30BaHHBIX MU BEUIECTB OT 3JIEKTPOHHOT'O CTPOCHUSI aTOMOB;



— OOBSCHATH NMPUYUHBI MHOTOOOpAa3Hs BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHWH 00 MX COCTaBe M CTPOCHHH; — MPUMEHSATh NMpPaBUiIa CHCTEMaTHUECKOW
MEXTyHApOIHONH HOMEHKIIATYPhI KaK CPEJCTBA PA3IUNUCHHS U UACHTU(DHUKAIINY BEIIECTB IO UX COCTABY U CTPOCHHIO;

— COCTaBJIAATh MOJIEKYJISIPHBIE M CTPYKTYypHBIC (DOPMYJIbI OPraHWYECKHX BEIISCTB KaK HOCHTEJIeW MH(POpPMAIMM O CTPOCHUM BEIIECTBA, €0 CBOWCTBAX U
MPUHAIICKHOCTU K ONPEEIIEHHOMY KJIACCy COSIMHEHHIA;

— XapakTepu30BaTh OPraHMYECKUE BEIIECTBA IO COCTaBY, CTPOCHUIO W CBOWMCTBaM, YCTaHABIMBATh NMPUYMHHO-CIICIICTBCHHBIC CBS3U MEXIY JaHHBIMHU
XapaKTePUCTHKAMU BEIIECTBA; — MPHUBOJIUTH MPUMEPHl XUMUYCCKUX PEAKIIH, PACKPBIBAIOIINX XapaKTEPHBIC CBOWCTBA TUIMYHBIX MPEICTABUTEIICH KJIACCOB
OpPTraHUYECKUX BEUIECTB C MEIbI0 UX HICHTHU()UKAUU 1 O0BSICHEHUS 00JIACTH TPUMEHECHHS,

— MPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIM HAa OCHOBE 3HAHWW O THUIAX XUMHUYECKOW CBS3M B MOJIEKYJIaX PEarcHTOB U HX
PEaKIIMOHHOMN CIIOCOOHOCTH;

— WCIIOJIh30BAaTh 3HAHUS O COCTaBE, CTPOCHUH U XMMHUYECKUX CBOMCTBAX BEIECTB /Il OE30IMaCHOTO PUMEHEHHS B TIPAKTHYECKOH JICATEIIHHOCTH ;

— MPUBOJIUTH MPHUMEPHl MPAKTUYECKOTO HCIIOIb30BaHHUS MPOAYKTOB IepepaboTk He()TH M MPHUPOJHOTO Ta3a, BBICOKOMOJICKYJSIPHBIX COCIUHEHHN
(oM THIICHA, CHHTETHUECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

— TMPOBOJIMTH OIBITHI 10 PACIIO3HABAHUIO OPTaHUYECKUX BEUICCTB: TIIMIEPUHA, YKCYCHOM KHUCJIOTHI, HEMIPEIEIbHBIX )KUPOB, TIIOKO3bI, Kpaxmala, OEJIKOB — B
COCTaBe MHIIEBHIX MPOAYKTOB M KOCMETHYECKHUX CPEJICTB; — BJIAJIETh MpaBUIAMH W IMPUEMaMH O€30MacHON paboThl ¢ XMMHYCCKUMHU BEIISCTBAMU H
J1a00paTOPHBIM 000PYIOBAHUEM;

— YCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH pEaKIMH W CMEHICHHS XUMHUYECKOTO PaBHOBECHSI OT PA3IMYHBIX (PAaKTOPOB C IICIBIO OMpPEIeTCHUs
ONITUMAIILHBIX YCIIOBHI MTPOTCKAHHUS XMMUYECKHUX MPOLIECCOB;

— TMIPUBOJIUTH TIPUMEPHI THIPOJIM3a COJICH B TIOBCETHEBHOM KM3HU YCIIOBEKA; — MPUBOJAUTH MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIHLHBIX PEAKIIU B IPUPOJIC,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIILHOCTH OPTaHU3MOB;

— IIPUBOJNTH MPUMEPHI XUMUIECCKUX PEAKITUI, PACKPBIBAIOIINX OOIIHNE XUMUYECKHUE CBOMCTBA MTPOCTHIX BEIIECTB — METAJUIOB U HEMETAILJIOB;

— TPOBOJUTH pPacueThl HA HAXOXKJIEHUE MOJEKYJIAPHOU (POpMyIbl yTIeBOIOpOAa MO MPOAYKTaM CTOPAaHUS U MO €r0 OTHOCHUTENHHON TUIOTHOCTH M MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJISIINX B €70 COCTAB,;

— BJIaJIETh MpaBUiiaMu 0€30MaCHOTO OOpAIIeHUs C €IKUMH, TOPIOYUMHU ¥ TOKCUYHBIMU BEIIECTBAMU, CPEICTBAMH ObITOBOI XUMUU;

— OCYIIECTBIISITh MOUCK XUMHUYECKOW WH(OpPMANNUK TIO HA3BAHUSM, WICHTU(UKATOpAM, CTPYKTYPHBIM (HOpPMYyJIaM BEIIECTB;, — KPUTHYECCKH OICHWBATHh U
HMHTEPIPETHPOBATH XUMHUYECKYIO HH(DOPMAIIHIO, COAECPKAIILYIOCS B COOOIIEHUSIX CPEACTB MaccoBoi nHpopmaiuu, pecypcax HTepHeTa, HAyYHO-TIOMYJISPHBIX
CTaThsIX C TOYKH 3PCHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISIX BBISBIICHUS OMMOOYHBIX CYXICHUN U (OPMUPOBAHUS COOCTBEHHOH IMO3HIINN;

— MPEACTaBIATh MyTH PELICHUS TNI0OANBHBIX MPOOJIEM, CTOSIIMX Mepe] YeTOBEUYECTBOM: JKOJIOTHUYECKHUX, YHEPreTHUECKUX, CBIPhEBBIX, U POJIb XUMHH B
PELIeHNH ATUX TPOOIIEM.

Buoinycknuk na 6az060m ypoene noayuyum 603mMOHCHOCHb HAYUUMbCA:

— ULTIOCMPUPOBAMb HA NPUMEPAX CIMAHOBIEHUE U IBOTIOYUIO OP2AHUYECKOU XUMUL KAK HAYKU HA PA3TUYHBIX UCTIOPUYECKUX IMANAX ee PA36UMusL;

— UCNONIB308aMb MEMOObl HAYYHO20 NO3ZHAHUS NPU GLINOJIHEHUU NPOEKMO8 U YYeOHOUCCIe008aMENbCKUX 3A0aY NO U3VUEHUIO CBOLICS, CNOCO008 NONYYeHUs U
PACNO3HABAHUSL OPLAHUYECKUX 8eUIeCE;

— 00BACHAMb NPUPOOY U CROCOOBL 0OPA30BAHUS XUMUYECKOU C853U: KOBAEHMHOU (NOJIAPHOU, HENOIAPHOU), UOHHOU, MEMALIUYEeCcKOl, 6000POOHOU — C Yelbio
onpeoeneHus XUMUYECKOU AKMUBHOCIU 8eUjeCm8,



— YCMAaHasIu8ams 2eHemuyecKylo C6sa3b Mexcoy KIACCaMu Op2aHudeckux eeujecme O0as 0OO0CHOBAHUSL NPUHYUNUATILHOU B03MOMCHOCMU NOJIYYEHUS
Op2aHU4ecKux coeOuHeHull 3a0aHH020 COCMAsa U CMpPOEHUS;

— YCMAaHAaBIUB8aAmMb 83aUMOCEA3U MeAHCOY hakmamu u meopuel, NPUYUHOU U CleOCMBUeM Npu aHanuse npodIeMHbIX cumyayuti U 060CHO8AHUU NPUHUMAEMBIX
peutenuti Ha OCHO8e XUMUYECKUX 3HAHULL.

Paznea 2. Conep:xanue yueOHOro npeamera
MeToabl NO3HAHUS XUMHHU
Hayunble MeTo/1bI MO3HAHUSA BEUIECTB U XUMUYECKHX SIBJICHHA. PoJb SKCIIeprMeHTa U TEOPUH B XUMHH.
TeopeTrudeckne 0OCHOBbI XMMHH.
OcHogubie ceedeHus o cmpoeHuu amoma. SIIpo: TMPOTOHBI U HEUTPOHBI. M30TOmbl. DIEKTPOHBI. DJIEKTPOHHAs 000J0YKa. DHEPreTMUECKUW YPOBEHb.
OCOOEHHOCTH CTPOCHUS DJICKTPOHHBIX O0OJIOYEK aTOMOB J3JEMEHTOB 4-TO W 5-T0 TepHoAoB mepuomudeckoin cucreMsl J[.M.MenneneeBa (mepexoaHbIX
snemeHToB). [TonsiTue 06 opOuTasx. S- u p — opoburtanu. INEKTPOHHBIE KOHPUTYPAIIMH aTOMOB 3JIEMEHTOB [lepuoduyeckuti 3aKOH U nepuoouyecKas cucmema
xumuueckux snemenmos J. U. Menoeneesa u cmpoenue amoma. Otkpeitue [. 1. MenaeneeBbiM mnepuoanyeckoro 3akoHa. I[lepmonuueckas cucrema
xumuueckux snemeHToB JI. 1. MenneneeBa — rpaduyeckoe oToOpakeHHe MEePUOINYecKoro 3akoHa. DU3NYECKUil CMBICT MOPSAIKOBOTO HOMEpA SJIEMEHTOB,
HOMEPOB TPYIMIIbI U niepuoa. BanienTHbie 37eKTpoHbL. [IprUurHbI U3MEHEHN METAUTMYECKUX U HEMETaJUIMYECKUX CBOMCTB 3JIEMEHTOB B IpyINax U NEPHOax
(rmaBHbIX moarpymm). [lomoskeHue Bomopoja B MEPUOAMYECKON cHcTeMe. 3HaueHUE MEePUOJAUYECKOTO 3aKOHA U TMEPUOJAMYECKON CHCTEMbl XHMHYECKHX
anementoB /.M. MeHnneneeBa myisi pa3BUTUS HAyKd M TOHUMAHHMS XUMHUYECKOW KapTWHBI mupa. Howunas xumuueckas ceésa3b. KaTHOHBI M aHUOHBI.
Knaccudukanus nonos. Monnsle kpucraminyeckue pererki. CBOMCTBA BELMIECTB C 3TUM THIIOM PELIETOK.
Kosanenmnas xumuuecxas cesa3p. DIEKTPOOTpULIATENHHOCT. [loyisipHas W HemossipHas KoBajeHTHas CBs3b. Jumonb. [lonspHOCTH CBSA3M M MOJSPHOCTH
Monekysabl. OOMEHHBIH M JOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHMs KOBAJCHTHOH CBs3u. KpucTanmudeckue pemeTKy BEeIecTB ¢ KOBAJCHTHON CBS3bIO:
aToMHasi U MoJieKyJsipHasi. CBOMCTBa BEMIECTB C 3TUMH THIIAMH PEIIETOK.
Memannuyeckas xumuueckas césasb. OCOOCHHOCTH CTPOCHHsI aTOMOB METaUIOB. Meramnndeckas XMMUYecKas CBS3b M METaJUIMYecKas KpHUCTaJUIM4YecKas
pemierka. CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK
Booopoonas xumuueckas céazp. MexmonekynspHas U BHYTPUMOJEKYJISIpHAs BOAOPOIHAS CBsI3b. 3HAUECHUE BOAOPOTHON CBS3U ISl 00pa3oBaHUS CTPYKTYP
OMOTIOIMMEPOB.
Ionumepwi. Opranndeckue nonumepsl. [lnacrmacca. buononumepst. Tepmoriactel. Bonokna. Heoprannueckue BosiokHa. MuHepanbHbI€ BOJOKHA.
l'azoobpasznoe cocmosnue sewjecmea. Tpu arperaTHbIX COCTOSTHUS BOIbI. OCOOCHHOCTH CTPOCHUS Ta30B. MOJISIPHBIN 00BEM ra3000pa3HbIX BEIIECTB.
[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECE: BO3yX, MPUPOIHBIN Ta3. 3arps3sHeHne aTMochepsl (KUCIOTHBIE JOXKIH, MapHUKOBBIN 2P deKT) 1 0opbda ¢ HUM.
[IpeacraBuTenu ra3000pa3HbIX BEMIECTB: BOJIOPOI, KUCIOPO/, YIVICKUCIBIN Ta3, aMMHUaK, 3TujieH. VX monyuenue, coOupanue, pacro3HaBaHue.
Kuoxoe cocmosanue gewgecmea. Bona. IlotpebiaeHre BoIbI B OBITY U Ha MPOU3BOJICTBE. JKECTKOCTh BOJIBI M CIIOCOOBI €€ ycTpaHeHusi. MuHepaabHbIe BOJBI, UX
HCIIOJIb30BaHUE B CTOJIOBBIX U JICUEOHBIX IENsIX. JKUIKHE KPUCTAIIIBI U UX IPUMEHEHUE.
Teepooe cocmosanue éeujecmea. AMopQHBIE TBEp/IbIe BEIIECTBA B MPHUPOJIC U B KU3HH YEIIOBEKa, UX 3HAUYCHUE U NMpUMEeHeHne. Kpucrammueckoe coCTosHue
BElIEeCTBA.



Jucnepchuvle cucmemol. IlonaTue o ucnepcHbIX cuctemax. JlucnepcuonHas cpena u aucriepcHas (asza. TUIbl IUCTIEPCHBIX CUCTEM M X 3HaY€HHUE B MPUPOJIE U
KM3HH 4YelloBeKa. | 'pyOoancrepcHbie CHCTEMBbL: IMYJIbCUH, CYCIIEH3UH, a3P030JId. TOHKOAMCIEPCHBIE CUCTEMBI : 30JIH U TEJIH.

Cocmas eewjecmeéa u cmeceti. BeuectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH IOCTOSIHCTBA cocTaBa BewlecTBa. [lonarue «ons» u eé
Pa3HOBUAHOCTU: MaccoBasl (J10Ji1 3JEMEHTOB B COECIMHEHUM, J0JIs1 KOMIIOHEHTOB B CMECU — J0JIs1 IPUMECEN, J10JI1 paCTBOPEHHOI'O BEILECTBA B pPacTBOpPE) U
oObemHast. [lomnst BbIXo/1a MPOayKTa peakluu OT TEOPETHUECKH BO3ZMOKHOTO.

Peaxyuu, uoywue 6e3 usmeHeHus KauecmeeHHO20 COCMABA Gewjecme: ANIOTPONUS, AIJIOTPONHBIE BUAOW3MEHEHHs. [Ipu4MHBI anmjgoTponuu Ha MpUMeEpe
Moaudukanuii kuciopoaa, yrieponaa u gpochopa. O30H, ero Ouosnoruyeckas posib. 3oMepsl U u3oMepusi.

Peaxyuu, uoywue c usmenenuem cocmasa eeujecmsa. Peakiium pasioxKeHus, COeINHEHMs, 3aMeIIeHUs,, 0OMEeHa B HEOPraHMYECKOW M OpPraHMYECKOW XMMUHU.
Peakun 3x30- u sHAoTepMudeckue. TemioBod 3PheKT XMMUYECKUX peakinuil. TepMoXuMHUUYecKue ypaBHEHHUs. Peakimu ropeHus, Kak YacTHBIM Ciydai
9K30TEPMHUUYECKUX PEAKIIAM.

Cropocmb xumuyeckux peaxyuti. [lIonsitue o ckopocTu peakuuu. OakTopsl, BIUAIONIME HA CKOPOCTh XUMUYECKON pEaKLMK: IPUPO/Ia PEarupyroluX BEIIECTB;
TeMIepaTypa; KOHIEHTpalus W Karanuzaropa. Peakumum romo- u rereporeHHbie. IloHsTHe 0 Katanmse W Karanuzaropax. DepMEHTHI Kak OHMOJIOTHYECKHE
KaTaJnu3aTopbl, 0OCOOCHHOCTH MX (YHKIIMOHUPOBAHHSI.

Obpamumocmsv xumuueckux peaxyuu.HeoOpaTtumple W oOpaTuMble XUMHUYECKHe peaknuu. [loHsTHE O XMMHYecKOoM paBHOBecHH. CrocoObl CMeUIeHUs
XMMHYECKOTO PaBHOBECHS Ha MpuMepe cuHTe3a amMmuaka. [loHsTHe 00 OCHOBHBIX HAyUYHBIX NMPUHIUIAX MPOU3BOJACTBA HA NMPUMEPE CHHTE3a aMMHAaKa WU
CEpPHOM KHUCIJIOTBHI.

Ponb 600b1 6 xumuueckou peaxyuu. Victuanapie pacTBOpbl. PacTBOpUMOCTh U KilacCU(UKALIMS BEIIECTB [0 ’TOMY MPHU3HAKY: PACTBOPUMBIE, MATOPACTBOPUMBIE
U HEepacTBOPUMBIE. ODJEKTPOJIUTHl M HEIIEKTPOIUTHI. DJIEKTPOJUTHUECKas auccouuanus. KucioTel, cOnM, OCHOBAaHHS B CBETE AIIEKTPOJIUTHUYECKOU
aucconyanuy.  XHMHYECKHE CBOWMCTBA BOJIBI: B3aUMOJEWCTBHME C MeETalJlaMM, OCHOBHBIMH M KHCJIOTHBIMHM OKCHAAMH, pasjoXeHHe U oO0pa3oBaHUE
KpUCTaJIoruapaToB. Peakiuu ruapaTanii B OpraHn4ecKoi XUMHH.

T'uoponuz opeanuueckux u neopeanuueckux coeourenuti. Heoopatumslii rugponus. O6paTumMslil TIpoau3 coneil 'naponu3 opraHndeckux COeAMHEHUH U ero
MIPaKTUYECKOE 3HaYCHHE IS MTOJIy4eHUs THAPOJIU3HOTO CIUPTAa U MbUIa. brosnornueckas posib rujposin3a B IJIaCTHUYECKOM M SHEPTETUYECKOM OOMEHE BEILIECTB
Y DHEPIHMH B KIIETKE.

Oxucaumenvro-eoccmanosumenvuvie peakyuu. CreneHb oxucieHus. OrnpeneneHue CTENEHW OKHcIeHus Mo ¢opmyne coeauHeHus. I[lonstue 00
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. OKUCIeHUE U BOCCTaHOBIEHUE. OKUCINTEND U BOCCTAHOBUTEND.

Onekmponu3. DIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoLecc. DJEKTPOIM3 paciylaBOB M pPAacTBOPOB Ha TMpUMEpe XJopuia HaTpus.
[IpakTHueckoe NpUMEHEHNE IEKTPOIN3a. DIEKTPOIUTUUECKOE MTOTYyUEHUE ATFOMUHUS.

Heopranuueckasi xummus.

Memannwi. B3aumoelicTBe METAJIOB ¢ HEMETaJUIaMU (KHCIIOPOJIOM, TaJOTeHaMH, cepoil). B3anmoelicTBre MEeT0UHbIX U IMIEeT0YHO3EMENIbHBIX METAILIOB C
BOJIOM.3JIEKTPOXUMHUYECKUH Psii HAPSLKEHUM MeTallioB. B3auMoaeiicTBue METalIoB ¢ pacTBOpaMH KHUCIIOT U cojiei. AmtoMoTepmusi. BsaumoaeiicTBust HaTpust
c ataHosioM u (peronoMm. Kopposus meramios. [loHaTre 0 XUMHUYECKON U 3JIEKTPOXUMHUYECKast KOPpo3uu MeTaioB. CrocoObl 3aIlIUThl METANIOB OT KOPPO3UH.
Hememannwi. CpaBHUTENbHAS XapaKTEPUCTHKA TaJOTEHOB KaK HamOoJee TUIWYHBIX MpeicTaBUTeNeil HemeTauioB. OKUCIUTENbHBIE CBONCTBA HEMETAIOB
(B3auMoielicTBHE C METAJJIaMH U BOJIOpoIoM). BoccTaHOBHUTENBHBIE CBOMCTBA HEMETAUIOB (B3aUMOJIEHCTBHE ¢ 0oJiee AIIEKTPOOTPULIATEIbHBIMU HEMETAIIIAMHU
U CJIOKHBIMHU BECIIECCTBAMU-OKUCIIUTCIIAMU.



Kucnomul opeanuueckue u neopeanuueckue. Kinaccnpukanus xucinor. OOmpe cBONHCTBa KUCIOT: B3aUMO/ICHCTBUE ¢ METalJIaMH, C OCHOBHBIMH OKCHIAaMH, C
aM(QOTEpHBIMU OKCHJaMU W THAPOKCHUIAMH, C COJISIMH, O00pazoBaHHE CIOXKHBIX 3(pupoB. OCOOEHHOCTH CBOWCTB KOHIICHTPUPOBAHHOW CEPHON M a30THOU
KHCIIOT.

Ocnosanusa opeanudeckue u Heopeanudeckue. OCHOBaHMS, HMX Kiaccuukanus. XUMHUYECKHE CBOWCTBA OCHOBAaHHA: B3aMMOJEHCTBHE C KHCIIOTAMH,
KHCJIOTHBIMHU OKCHJaMU H COJISIMU. PaziokeHne HepacTBOPUMBIX OCHOBAHUIA.

Conu. Knaccudukanus coyeid: cpeHue, KUCIble, OCHOBHbIC. XUMHUYECKUE CBOMCTBA COJICH: B3aMMOJICHCTBHE C KUCIOTaMH, IIEI0YaMH, METAJIJIAaMH U COJISIMHU.
[TpencraBurenu coneil n X 3HaYeHUE. XJIOPUA HATPHs, KapOOHAT KaiblMs, Gocdar Kanpus (CpeIHHe CONn), THAPOKapOOHAT HATPHUS U aMMOHUS (KHCIIbIE
conu), runpokcokapoonar menu(Il) — mamaxut (ocHoBHas conb).KaduecTBeHHBIE peakunMu Ha XJIOPUI-, Cyib(ar- u kapOOHAT- aHUOHBI, KATHOHBI AMMOHHUS,
xenesa (I1) u (I1D).

Tenemuueckas c6sa36 MedHcOy KIACcamu Op2AHUYEeCKUX U Heopeanudeckux coeouneHuu. IIOHSATHE O TEHETHYECKOW CBSI3M W TECHETHYECKUX psAldax B
HEOPraHW4eCKOW M OpraHMYecKoil XuMun. [ 'eHeTHuecKue paapl MeTajuia, HeMeTauia. [ eHeTHyeckue psabl 1 TeHETHYECKast CBSA3b B OPraHUYECKOW XUMHUH.

Pa3nen 3. TemaTn4yeckoe nJiaHupoOBaHue.

B Tom uncne
Ne Bcero Jl/p, u/p, KonTponbubie
HaumenoBanue pa3zuenos u tem
n/n 4acoB Ypoku AKCKYPCHUHU U padoThI
T.IL.

1. MeTo bl TO3HAHUS XUMUH 2 2
2 TeopeTnueckre OCHOBBI XHMUH. 18 17 1
3. Heopranuueckast Xumusi. 14 10 2
4. HUroro 34 31 2 1




puioxenne

KanennapHo-temaTnyeckoe IJiaHHPOBaHNe

Ne Tema ypoka Kou-Bo Jara npoBenenust
4acoB 1o TUIAHY 1o gakry
1. MeToapl MO3HAHUS B XUMUU

1 Hay4Hbie MeTO/IbI TTO3HAHUS BEIIECTB M XUMUICCKUX SIBIICHUH. 1

Poib sKCTIEpMEHTa M TEOPUH B XUMUH. 1

2. Teopernueckne OCHOBBI XUMHHU.

3 OcHOBHBIE CBE/IEHUS O CTPOCHUU aTOMa 1
3 [Ieproanueckuii 3aK0OH U NEPUOANYECKAs CUCTEMA XUMHYECKUX 3i1eMeHToB J.11.Menneneena. 1
5 HNonHas cBs3b. 1
6 KoBasneHntHas cBS3b. 1
7 Merannudeckast cBsi3b. EnvHas mpupoia XUMHUUYECKUX CBSI3EH. 1
8 BemiectBa MOIEKyISIpHOTO U HEMOJIEKYJIIPHOTO cTpoeHHs. Kprucraninueckue pemmeTKy. 1
9 Cocras BemecTBa. [Ipuunnsl MHOro0Opasus BemecTs. [Tonmumepsi. 1
10 Uucrele BemecTBa U cMecu. CoctaB cMecell. Paznenenne cmeceil. 1
11 HcTtunnble pacTBOpbl. CrIOCOObI BBIpaXKEHUS KOHLEHTPALUU PACTBOPOB. 1
12 Hucnepcusie cuctembl. Kommouas! (3011 1 reim). 1
13 Knaccudukanus XuMHUYeCKUX peakliuii B HEOPraHWYECKOM U OpraHMYeCcKOil XUMUU. 1
14 Peakiuu moHHOTO OOMEHA. 1
15 ['uaponn3 HeoOpraHUYECKUX M OPraHNYeCKuX coequHeHnid. Cpena BOJIHBIX pacTBOPOB. 1
16 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1




17 CKOpOCTh XUMUYECKOM PEaKInu. 1
18 OO6paruMocTh peakiuii. XUMUYECKOE PABHOBECHE M CIIOCOOBI €ro CMEIICHHUS. 1
19 [IpakTrueckas padota 1 «XumMudeckas peakius. 1
20 Kontponbnas pabora Nel o teme «TeopeTndeckue OCHOBBI XUMUM. 1
3. Heopranuueckast XUMHSI.
21 Amnanu3 KOHTpoJIbHOHM paboTsl. Kitaccudukaryst HeOpraHu4ecKux COeTMHEHNN. 1
22 MeTtanbl. DIEKTPOXUMHUUECKUN Psiji HAIIPSDKEHUH METaIIOB. 1
O6u1me cnocoObl OJyYeHHs] METAJLIIOB

23 Hewmerannel n ux coiictBa. biiaroponneie raspl. O011as XxapakTepUCTHKA T'aJJOTEHOB 1
24 Heopranudeckue u opraHn4eckue KUCIOTHI.

25 Amdorepablie coequHeHns. [ eHeTHUecKas CBSI3b MEX/Iy KJIacCaMH HEOPTraHHMYECKUX U

OpPraHUYECKUX COEIMHEHUH.

26 Comm. 1
27 [IpakTuueckas pabora Ne2 «BemecTBa ux cBoiicTBa» 1
28 O06o06mieHne U cucTeMaTu3amys 3HaHu# 1o TeMe «Heopranmaeckas Xumust 1
29 XuMHYecKasi TEXHOJIOTHS 1
30 XnMHYecKasi T[paMOTHOCTb. 1
31 Knaccugukaius HeopraHn4eckux BeIEeCTB. 1
32 Knaccudukanus opraHHueCKUX BEIIECTB 1
33 ['eneTHueckue CBA3M MEX]y KJIaCCAaMU OPraHMUYECKUX U HEOPraHUYECKHX BEILECTB. 1
34 O06o0011eHIEe TPOIIEHHOTO MaTepraa 1
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