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[Iporpamma cocraBiena Ha ocHoBe: Ilporpamma kypca xumum gius  10-11  kmaccos
oOpazoBatenbHbix yupexaenuid, H.H. I'apa, Mocksa, «IIpocsemenue», 2018 rog

I[Inanupyemsble pe3yJIbTaThl 0CBOCHHS Y4eOHOIo npeaAMeTa U Kypca xumun B 10 kiacce:
B pesynbrate wn3ydeHus ydeOHOro mnpeamera «XUMHSI» Ha YPOBHE CpEIHEro oOILero
o0pa3oBaHus Ha 6a30BOM YPOBHE BBIITYCKHUK HAyUUTCSL:

packpblBaTh Ha IMpUMepax poJib XUMHMU B (POPMUPOBAHMM COBPEMEHHON Hay4dyHOU
KapTHUHBI MUPA U B IPAKTUYECKON JEATEIIbHOCTH YEJI0BEKa,;

JNEMOHCTPUPOBaTh Ha TpUMEpax B3aWMOCBS3b MEXKIAY XUMHEH U JAPYTHMHU
€CTECTBCHHBIMH HAYKaMH,

pacKpeIBaTh Ha IpUMEpPAX MOJIOKEHUS TEOPUNA XUMUYECKOTO cTpoeHust A. M. bytieposa;

OOBSCHATH MPUYMHBI MHOTOOOpa3Hs BEUIECTB Ha OCHOBE OOIIMX IMPEICTABICHHH 00 MX
COCTaBE€ U CTPOECHUH;

NPUMEHSTH MPaBHa CUCTEMAaTHUYECKON MEXKIyHApOJHONH HOMEHKIATYphl KaK CpelCTBa
pa3InYeHus U UACHTU(UKAIIMH BEIIECTB IO UX COCTaBYy M CTPOCHHUIO;

COCTaBJIATh MOJICKYJSIDHBIE W CTPYKTYPHBIE (OpPMYNBI OPraHMYECKUX BEIIECTB Kak
HOcUTeNnel WHGPOpPMALlMM O CTPOEHUHM BEIIECTBA, €ro CBOMCTBaX M MPUHAMICIKHOCTH K
OTIpe/IeIEHHOMY KJIacCy COEAMHEHUIH;

XapaKTepH30BaTh OPraHUYECKUE BEIIeCTBA [0 COCTaBY, CTPOCHUIO M CBOWCTBaM,
yCTaHaBJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXy JAHHBIMU XapaKTepHUCTUKAMHU BEILECTBa,;

IPUBOJNUTH TPUMEPHl XUMHUYECKUX PEAKIMH, pacKpBIBAIOIIMX XapaKTEepHbIE CBOICTBA
TUIUYHBIX NPEACTaBUTENIEeH KJIACCOB OPraHMYECKUX BELIECTB C LIEJbI0 MX HAECHTHU(PHUKALHUU U
00BsICHEHUS 00J1aCTH IPUMEHEHHUS;

IPOrHO3UPOBATh BO3MOKHOCTh IPOTEKAHUS XUMHUUYECKUX PEAKIMIA HAa OCHOBE 3HAHUH O
TUTIAX XUMHYECKOH CBSI3M B MOJIEKYJIaX pEareHTOB U MX PEaKIIMOHHOW CIIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUH W XUMHUYECKUX CBOMCTBAX BEHIECTB U UX
0€301MacHOTO MPUMEHEHUS B TPAKTUYECKON JEATEIILHOCTH,

NPUBOANTE TMPHUMEPHI MPAKTHUECKOTO MCTIOIB30BAaHMS IPOIYKTOB TepepaboTku HehTH u
HOPUPOJHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COCIUHEHHH (MOJMATUIICHA, CHUHTETHYECKOTO
Kayd4yKa, alleTaTHOTO BOJIOKHA);

IPOBOJIUTH OIBITHI 10 PACIO3HABAHUIO OPTaHMYECKUX BEIIECTB (TVIMICPHHA, YKCYCHOM
KUCIIOTHI, HENIPEIENIbHBIX JKUPOB, TIIIOKO3bI, KpaxMaia, OEJIKOB) B COCTaBE IMUIIEBBIX MPOYKTOB
¥ KOCMETHUYECKUX CPE/ICTB;

BJIAJIETh NpaBWIaMU U NMpuéMaMu 0Ge30MacHOi paboThl ¢ XMMUYECKUMHU BELIECTBAMHU U
71a00paTOpPHBIM 000PYIOBAHUEM;

HOPOBOJUTH pacuéThl Ha HAXOXKJIEHHE MOJIEKYJIIpHOM (OpMylbl YriaeBojgopoja Io
IPOAYKTaM CTOPaHHUsl U MO €ro OTHOCUTEIbHON IUIOTHOCTH M MacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJSIUX B €r0 COCTAB;

BJIAJIETh IPaBUJIaMM O€30IaCHOr0 OOpallleHus] ¢ €IKUMH, FOPIOYMMU M TOKCHYHBIMHU
BEIIIECTBAMH, CPEJCTBAMU ObITOBON XUMUH,

OCYILLIECTBIIATh MOMCK XUMHYECKOH HMHGpOpPMAalUMU MO Ha3BaHMIM, HJEHTH(UKaTOpawm,
CTPYKTYPHBIM (pOopMyJiam BEIIECTB;

KPUTHYECKH  OICHWBAaTh ¥  HMHTEPIPETUPOBATh  XUMHYECKYI0  WH(OpPMAIIHIO,
COJZIEpIKalyIOCs B COOOIIEHUAX CPEACTB MacCOBOW MHopMaIu, pecypcax MHTepHeTa, HayuyHO
-IOMYJISIPHBIX CTaThsIX C TOYKH 3pPEHHUS ECTECTBEHHO -HAYYHOW KOPPEKTHOCTH B MENAX
BBISIBIICHUS OIIMOOYHBIX CYXKJIEHUH U ()OPMHUPOBAHUSI COOCTBEHHOM MO3HIINY,

NPEACTaBIATh IMYTH pEIIeHUs TNT0OANbHBIX MPOOJEeM, CTOSIIUX IEpe] YeIOBEYECTBOM
(9KOJIOTHYECKHX, YIHEPIETUYECKUX, CHIPHEBBIX), U POJIb XUMHHU B PEIICHUU STHX MTPOOIIEM.
BbInycKHUK Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTH HAYYHThCH:

WITIOCTPUPOBATh HAa MPUMEPax CTAHOBJICHHE U 3BOJIOIHMIO OPraHMYECKOW XUMHUHM Kak
HAYK{ Ha pa3IMYHbIX HCTOPUUYECKUX dTaax e€ pa3BUTHS;



UCIIOJIb30BaTh METOJbl HAYYHOTO TO3HAHWSI TPU BBIMOJTHEHUU TMPOEKTOB W ydeOHO-
UCCIIEZIOBATENILCKUX 33Ja4 0 W3YUYEHHUIO CBOWCTB, CIMOCOOOB TOMYYEHHUS] U PACHO3HABAHUS
OPraHUYECKUX BEILECTB;

YCTaHABJIMBATh T€HETUYECKYIO CBS3b MEXIY KJIAaCCaMM OpPraHMYECKUX BELIECTB IS
000CHOBaHMS TMPHUHIMIIHUAIBGHOW BO3MOXXHOCTH IOJYYEHUS OPraHUYECKHX COCIUHEHHIA
3aJJaHHOTO COCTaBa U CTPOCHMsSI;, YCTAHABIMBATh B3aUMOCBSI3M MEXAy (pakTaMu U TEOpHeil,
MPUYMHON UM CIIEACTBHEM IPU aHAIM3€ MPOOJEMHBIX CUTyallMii 1 000CHOBAaHUM MPUHUMAEMBIX
pEllIeHNI HAa OCHOBE XMMHUYECKUX 3HAHUM.

IIpeameTHbIe pe3yabTaThbl 02a30Bblil YPOBEHb:
c(OPMUPOBAHHOCTh TIPEIICTABICHUNA O MECTe XMMHH B COBPEMEHHOW HAyYHOW KapTHHE MUDA,

MMOHMMAaHUE POJIM XMMUU B (DOPMHUPOBAHUHU KPYro3opa U (yHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JIJIst
pellleHus IPaKTUYECKUX 3a7ad;

BJIQJICHUE OCHOBOIOJIATAIONIMMHM XMMHUYCCKHMMH TOHSTHUSMHU, TECOPUSAMH, 3aKOHAMU W
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMHUYECKON TEPMUHOIOIUEN U CUMBOJIMKOM;

BIIaJICHUE OCHOBHBIMU METOaMH HAy4YHOI'0 MTO3HAHUS, HCIIONIb3YEMBIMU B
XUMUH: Ha0JIIO/ICHHE, OIHMCAaHUE, U3MEPEHNE, IKCIIEPUMEHT; YMEHHUE

00pabaThIBaTh, OOBSCHATH PE3YJIBTATHI MPOBEASHHBIX OIMBITOB U JIETAaTh BBIBOJBI; TOTOBHOCTh U
CrocoOHOCTh TPUMEHSTH METO/IbI IO3HAHUS PU PEIICHHH MPAKTHYECKUX 3a]1aY,

c(OpMUPOBAaHHOCTh yMEHUS JaBaTh KOJMYECTBEHHBIE OIEHKH W MPOBOMUTH PACUYETHI IO
XUMHYECKUM (OpMyJIaM U ypaBHEHHSM;

BIIaJICHUE MTPABUIIAMH TEXHUKN 0€30MAaCHOCTH TPH UCIIOIB30BAaHUHM XUMHUYECKIX BEIIECTB;

c(hOpMUPOBAHHOCTH YMEHUS KIACCH(PUIIMPOBATH OPTAHUYECKHE BEIECTBA U PEAKIINU IO PA3HBIM
MpU3HAKaM,;

c(hOpMUPOBAaHHOCTh YMEHHSI ONHCHIBATHh W pas3iHyaTh HW3YYEHHBIE KIACCHI OPTaHHYECKHX
BEIIIECTB,;

c(hOPMHUPOBAHHOCTh YMEHHUS J€jIaTh BBIBOIBI, YMO3AKIIIOUCHHUS W3 HAOJIOACHUH, XUMHUYECKHX
3aKOHOMEPHOCTEH, TPOrHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEIIIECTB 110 AHAJIOTUH C U3YICHHBIMU;

c(OPMHUPOBAHHOCTh YMEHHUS CTPYKTYPHPOBAaTh HU3YUCHHBIM MaTepual W XHUMHUYECKYIO
MH(OPMAITHUIO, TTOTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB;

c(hOPMUPOBAHHOCTh COOCTBEHHOW TMO3UI[MM 110 OTHOIICHUIO K XUMHUYECKOW HWH(pOpMAIIVH,
MOJTy4aeMOH U3 Pa3HbIX UCTOYHUKOB;

OBJIAJICHUEC OCHOBAMH HAYy4HOTO MBIIUICHUS, TEXHOJIOTUEH WCCIIENOBATEIbCKON U
MPOSKTHOH JCATEIBHOCTH;

c()OPMUPOBAHHOCTh ~ yYMEHHUS  MPOBOAUTH  OKCIEPUMEHTHI  pa3HOW  JTUAAKTHYECKOU
HaIpaBICHHOCTH;

chopMUpOBaHHOE YMEHHS OKa3bIBaTh IEPBYIO MOMOIs NMPHU OTPABICHUAX, OXKOTaX WU IPYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH M JTA00OPaTOPHBIM 00OPYIOBAHHEM.
MertanpeaMeTHbIe pPe3yJbTATHI:

c(OpMUPOBAaHHOCTh YMEHHWs CTAaBUTHh IIETH W HOBBIE 3amaun B yd&€0e W MO3HaBaTeNbHON
JIesITENTFHOCTH,

OBJIaJICHNE TPUEMAMH CaMOCTOSTENFHOTO TUTAHWPOBAHUS IYTEH MTOCTHKEHUS IIeTH, YMEHUS
BBIOMpaTh 3 (PEKTHBHBIC CIIOCOOBI PEIICHUS YUeOHBIX M MO3HABATEIBHBIX 3a7a4;

c(hOPMHUPOBAHHOCTh YMEHHS COOTHOCUTD CBOU JICHCTBHUS C TNIAHUPYEMbIMH PE3YJIbTaTaMH;

c(hOPMHUPOBAHHOCTh YMEHHS OCYIICCTBIIATh KOHTPOJb B MPOIECCE IOCTHIKCHHUS pe3yJibTaTa,
KOPPEKTUPOBATh CBOU JICHCTBUS;

c(OPMUPOBAHHOCTh YMEHHS OIICHHBATh IPABHJILHOCTh BBIOJHEHMS YYE€OHBIX 3a7ad H
COOCTBEHHbBIC BO3MOYKHOCTH MX PEIICHUS;

c(OPMUPOBAHHOCTh yMEHHUS aHAJIM3UPOBATh, KIIACCH(PUIMPOBATh, 0000IIaTh, BHIOHpATH
OCHOBAHUS ¥ KPUTEPUU JJIsl YCTAHOBJICHUS IPUYUHHO -CIICICTBEHHBIX CBSI3CI;

c(hOpMUPOBAHHOCTH YMEHHS PUOOPETaTh M MPUMEHSTH HOBBIC 3HAHHUS;



c(hOpMHUPOBAaHHOCTb YMEHUS CO3/1aBaTh MPOCTEHUIINE MOJIENN, UCIIOJIB30BaTh CXEMBbI, TaOIUIIbI, CHMBOJIBI
JUTS PelieHHs] yueOHBIX U O3HABATEIbHBIX 33124,
JIn4YHOCTHBIE Pe3yJbTATHI:

chopMHPOBAHHOCTH MOJIOKHUTEIHLHOTO OTHOIICHUS! K XUMHH, YTO OOYCIIOBIMBAET MOTHBALIMIO K
y4eOHOH JeATENBHOCTH B BEIOPAHHOH cepe;

copMHPOBAHHOCTH YMEHUS pelIaTh MPOOIEeMbl TOMCKOBOTO U TBOPYECKOTO XapaKTepa;

Cc(OPMHUPOBAHHOCTh YMEHHS TIPOBOJUTH CaMOAHAIN3 W OCYIIECTBIATH CAaMOKOHTPOJIb U
CaMOOIIEHKY Ha OCHOBE KPUTEPHEB YCIICIIHOCTH;

chopMHPOBAHHOCTh TOTOBHOCTH CJIEIOBAaTh HOpPMaM HPUPOJO - M 3I0POBHCOEPETraroIIero
IOBEJICHUSI;

cOPMUPOBAHHOCTh ~ MPOYHBIX  HABHIKOB,  HAMpAaBJICHHBIX HA  CaMOpa3BUTHE  4Yepe3
caMoo00pa3oBaHuE;

C(bOpMI/IpOBaHHOCTB HaBBbIKOB IIPOABJICHU A MMO3HAaBaTEILHOMI HWHHUIIUATHBbI B Y'-IG6HOM
COTPYIHHYECTBE.

Conep:xanne yueoHoro kypca u npeamera xumun (10 kiaacc),

70 yacoB B roa; 2 4yaca B HeleJdH0, 4 yaca pe3epBHOe BpeMsi

Teopusi XMMHUYECKOTO CTPOEHUS OpraHUYecKHX coenuHeHui. Ilpupona XuMHUecKHX CBs3eH
Oprannueckue BemectBa. Opranumdeckas xumus. CTaHOBJIEHME OPraHMYECKOM XMMHM Kak
Hayku. Teopusi XUMHUYECKOrO CTPOEHMs BEUIECTB. YTiepolHbli ckeneT. M3omepus. M3omepsl.
CocrosiHuE 3IEKTPOHOB B aToOMe. OJHEPreTUYECKHE YPOBHUM M TOJYPOBHU. DIIEKTPOHHBIE
opOuTaNu. S5-3JeKTPOHBI U p-3JeKTpoHbl. CnuH dnekTpoHa. CHapeHHbIE AJIEKTPOHBI.
OnexTpoHHas koHpurypauus. ['padudeckue >neKTpoHHBIE (HOPMYIBI. DJIEKTPOHHAS MPUPOAA
XUMHUYECKHUX CBSI3€H, TM-CBSI3b M O-CBA3b. MeETOJ BaJeHTHBIX CBs3ed. Kiaccudukarus
OpPraHuYeCcKnX coeTUHEHUN. OYyHKIIMOHAIbHAS TpyMIa.

Yraesogopoanl. IlpeaenbHbie yrieBoaopoabl (ankanel). Bo30ykaéHHOE COCTOSIHHE aroMa
yraepoaa. I'mOpuanzanrs aTOMHBIX opOuTaneil. DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
ankaHoB. ['omonoru. I'omonormyeckas paszHocTb. ['omonormueckmii psna. MexayHapoaHas
HOMEHKJIaTypa OpraHUuYecKux BellecTB. M3omepus yrnepoaHoro ckenera. Meran. Ilomyuenue,
¢u3nueckue ¥ XHMHUYECKHE CBO¥cTBa MeTaHa. Peakium 3amelneHus (raJoreHHpOBAaHUE),
NETUAPUPOBAHUS M HW30oMepu3anuu ankaHoB. lLlemubsie peakuuu. CBOOOIHBIE pPaIUKAIIBL.
I"anoreHonpousBoaHble ankaHoB. KpartHble cBsi3u. HempenenbHble yrieBoAOpoJbl. AJIKEHBI.
CrpoeHne MOJEKyN, TOMOJIOTHS, HOMEHKIaTypa M u3oMmepus. np2-I'ubpuamzanus. OTeH
(otmnen). HM3omepuss NONOXKEHHS ~ ABOMHOM  cBsizu.  [IpocTpaHCTBEHHass — W30MeEpHUs
(ctepeonsomepusi). [lomydeHrne M XMMHUYECKHE CBOWCTBA alKEHOB. Peakimu mpuCOeIMHEHHs
(rumpupoBaHUe, TaJOr€HUPOBAHUE, THUApATAIMSA), OKUCICHHS W IOJUMEPH3ALH aJIKCHOB.
[IpaBuno MapkoBHUKOBa. BbicOkOMONEKysipHblE coenuHEHMs. KayecTBEHHbBIE peakIuu Ha
JIBOMHYIO CBSI3b. AJTKaJIMeHbI (JMEHOBBIC YIIIEBOI0POIbI). M30Mepus 1 HOMEHKIAaTypa. JIMBUHUI
(6yraamen-1,3). Uzonpen (2-metrndyraauen-1,3). ConpsokéHnbie ABOMHBIC CBs3u. [lomyueHue
U XUMHYCCKHE CBOWCTBA alKaJWCHOB. Peakuuu npucoenuHeHus: (TaloreHUPOBAHUA) |
MOJUMEPHU3AIMK  alIKaJAUEHOB. AJIKHMHBI. AnerwieH (3THH) W ero romosiorn. M3omepus u
HOMEHKJIaTypa. MexkiaccoBast uzomepus. Sp-I'ubpuauzanus. XuMuueckue CBONCTBA aKUHOB.
Peakumu mnpucoenIUHEHHs, OKHUCICHHUS W TOJMMEPH3aluy aJKHHOB. ApeHbl (apoMaTHYECKHE
yriaeBo0poasl). M3omepus u HomeHknarypa. benson. bensonbHoe koibio. Tomyour. M3omepus
3aMmecTuTene. XHUMHYECKHME CBOWCTBAa O€H30J1a W €ro romojioroB. Peakuuu 3amenieHus
(raJIorTeHUPOBAaHUE, HHUTPOBAHME), OKUCICHHS M MPUCOCAWHCHUS apeHOB. [lecTHIMIbL.
l'enernueckass CBSI3b apeHOB € JAPYrUMHU  yriaeBojopojamu. lIpupojgHble UCTOYHMKHU
yrneBogopooB. Ilpupoansiii ras. Hedrts. IlomyrHbie HedTsHBbIe Ta3bl. KamMeHHBIH yrous.
[lepepabotka Hedtu. Ileperonka nHedtu. PekrudukanuonHas koynoHHa. bensun. Jlurpous.
Kepocun. Kpekunr HedrenpoaykTos. TepMuueckuii 1 KaTaInTHYeCKUi KpekuHry. [Tuponus.
Kucaopoaconep:xxkamme opranmyeckne coeguHeHusi. Kuciopoziconepxaiiyue OpraHu4ecKue
coenuHeHus. OHOATOMHBIE MpeAeiabHble CcIUPThl. @DyHKIMOHAIbHAs TIpyIIa CIHUPTOB.



W3omepus 1 HOMEHKJIaTypa ciupToB. MeTtaHos (METHUIIOBBIM CIIUPT). DTaHOJ (ITUIIOBBIN CIHPT).
IlepBrUYHBIN, BTOPUYHBIA U TPETUYHBIM aTOMBI yriepona. BomopomHas cBase. Ilomyuenue u
XUMU4eckue cBoicTBa cnuproB. CrnuproBoe Opoxenue. PepmeHTb. BogopoaHsie cBs3M.
®u3HOJIOrnYecKoe ACHCTBHE METaHOJIa M 3TaHoda. AJIKOroju3M. MHOTOAaTOMHBIE CHHMPTHI.
Ortunenrnukosb. [nuneprH. XUMHUYECKHE CBOMCTBA IpPEAEIbHBIX MHOTOAQTOMHBIX CIHMPTOB.
KauecTBeHHass peaknusi Ha MHOroaroMHele cnupThl. DeHOJbl. ApPOMATHYECKUE CIUPTHI.
Xumunyeckue cBoiictBa (heHosa. Kauectsennas peakius Ha Gpenosn. KapOoHunbHble coeTuHEHUS.
KapGonwnpHass rpymma. AnpaerunHas rpynmna.  Anpneruasl. Keronsl. WM3omepus wu
HOMeHKiatypa. llollyueHne u XuMHUYeckHe CBOMCTBA albACTrWJOB. Peaknuy OKHUCIEHHMS U
MPUCOEIUHEHHS anbAeruaoB. KauecTBeHHbIe peakiuu Ha anpaeruibl. KapOoHOBBIE KHUCIIOTHI.
KapboxkcunpHas rpymmna (kapOokcorpyma). M3omepuss 1 HOMEHKIaTypa KapOOHOBBIX KHCJIOT.
OnHOOCHOBHBIE TpefieNbHbIE KapOOHOBbIE KUCIOTHI. [loyueHne OJHOOCHOBHBIX MpEIENbHBIX
KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA OJTHOOCHOBHBIX MPEIEITbHBIX KAPOOHOBBIX KUCIOT.
MypaBbuHass KHCIOTa. YKCycHas kuciorta. Amnerartsl. Croxsble 3¢upbl. HoMeHkmaTypa.
[Tonmy4yenue, XMMHYECKHE CBOMCTBA CIOXHBIX 3¢upoB. Peakuus stepudukanuu. Illenounoit
ruaponu3 cioxHoro d3¢dupa (ombuieHue). JKupbl. TBEpAbIE IKHUPBI, IKUAKHE IKHPHI.
CuHTeTHueckue MoOMIIME cpeacTBa. YrieBoiasl. MoHocaxapuabl. I'moko3a. @Dpykrosa.
Onurocaxapunsl. [Jucaxapunel. Caxapo3za.llommcaxapunpl. Kpaxman. I'nmmkoreH. Peakuus
noymkoHAeHcauuu. KadecTBeHHas peakuuss Ha Kpaxmai. llemmronosa. AneTwineunosnosa.
Knaccudukanus BOJIOKOH.

A3oTcoep:kaliue OpraHudecKre coelMHeHus1. A30TCOAepKallle OPraHuYeCKUe COCIMHEHUS.
Amusbl. AmuHorpynmna. AxuiuH. [lomyyeHne M XUMHYeCKHEe CBOMCTBA  AHWIMHA.
AMHHOKHCIOTHL. M30Mepust 1 HOMeHKIaTypa. bumonspuelii von. [lenTuaHas (aMuaHas) rpyia.
[Mentuanas (amugHas) cBsi3b. XMUMUYECKHE CBOWCTBA aMMHOKHUCIOT. [lenrruapl. [lonumenTuasl.
[numua. benaku. Ctpykrypa OenkoBO# MoseKyinsl  (M€pBHYHAs, BTOPHYHAs, TPETHYHASI,
YeTBepTHYHAs). XUMHUYCCKHE CBOMCTBAa OenkoB. JleHaryparmst ¥ ruapoiau3 OenkoB. I[BeTHbIe
peakuuu Ha Oenku. A3oTcojepxkaliue rerepouukianueckue coequHenus. [lupunun. Iluppour.
IImpumugue.  Ilypun. Asortuctele ocHoOBaHWs. HyknenHoBele Kucnotel. HykneoTuast.
KoMiuieMeHTapHbIE a30THCTBIE OCHOBAHMSA. XUMUSA U 310pOBbe yenoBeka. dapMakomornyeckas
XUMUSL.

Xumus noanmepos Ilosmmepsl. Crenenp noaumepuszanuu. Monomep. CTpyKTypHOE 3BEHO.
Tepmonuactuunsle noaumepsl. CrepeoperynspHbie nonumepsl. [lommstuien. omunponuien.
[onurerpadropatuiieH. TepMopeakTUBHBIE [IOJIUMEPBL. denonodopmanbaeruIHbIe
cmoutbl. [Tnactmacesl. @enomnactel. AMuHomIacTel. Ilenomnactel. Ilpupoansiii kayayk. Pe3una.
D60nuT. Cunternyeckue kayuyyku. Cunrernyeckue BosiokHa. Kanpown. JlaBcan

TemaTnueckoe miaanupoBaHue Kypca xumuu B 10 kinacce

Ne | HammeHoBaHHMe pa3esioB U TeM Koauvecr | Kontrpoab | IlpakTHue
n/n BO 4aCOB HBIE CKHe
(Bcero) padoThI padoThI
1 Tema 1 Teoperndeckre OCHOBBI OPraHUYeCKOi XxumMuu | 4
2 Tema 2. [IpenenbHbIe YIICBOI0POIbI 7 1 1
3 Tema 3. HenpesenbHbie yriieBOI0POIbI 6 1
4 Tewma 4. ApomaTHYeCKH€ YTIIEBOJOPOIBI 4
5 Tema 5. [IprpojiHbIE UCTOYHUKH YTIEBOJIOPOJIOB U X | 6 1
nepepadboTKa
6 Tema 6. CnupTh! U (EHOIBI 6
7 Tema 7. Anbaeruabl, KETOHBI 3
8 Tema 8. KapOoHOBBIE KHCIIOTHI 6 1 2
9 Tema 9. Cnoxxubie 3¢upsl. Kupsl 3
10 Tema 10. YrineBoasl 7 1
11 Tema 11. AMUHBL. AMUHOKHCIIOTBI 3
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Tema 12. Benku
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Tema 13. CunteTnyeckre noammepsl
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|. Ilnanupyembie pe3yabTaThl 0CBOEHHUS] YUEOHOT0 NpeIMeTa.
JINYHOCTHBIE Pe3YJIbTATHI:

B [IEHHOCTHO-OPUEHTAIMOHHON cdepe — BOCHUTaHUE YYBCTBA TOPAOCTH 32 POCCHICKYIO
XUMHYECKYIO HAyKy, TYMaHU3Ma, I1eJIeyCTPEMIIEHHOCTH;

B TPY/A0BO# cdepe — TOTOBHOCTH K 0CO3HAHHOMY BBIOOPY AajibHElIIel 00pa3oBaTeIbHON
TpPaeKTOpuH,

B ITO3HABATEJIBHOU c(hepe — yMEHHE YIpaBJISTh CBOEH MO3HABATEIBLHOM IEITEILHOCTHIO.
MeranpeaMeTHbIMH Pe3yabTATAMH OCBOEHUSI BHINYCKHUKAMH OCHOBHOM HIKOJIbI
NporpaMMbl 10 XUMMU SIBJISIKOTCS .

MCII0JIb30BaHNE YMEHUIN U HaBBIKOB Pa3IMUHbIX BU/IOB [TO3HABATENIBHOM 1€ATEIbHOCTH,
NPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (CHCTEMHO-MH(DOPMAIMOHHBIH aHAH3,
MOJICTUPOBAHKE) JIJIS U3YUCHHSI Pa3JIMUHBIX CTOPOH OKPYXKaIoUIeH IeHCTBUTEILHOCTH,;

MCTIOJIb30BAHME OCHOBHBIX MHTEIUICKTYAJbHBIX OTNepaluii: popMyarupoBaHHE THIIOTE3,
aHaIlM3 U CHHTE3, CPaBHEHHUE, 0000IICHNEe, CUCTEMATU3allUs, BBISIBICHHE IPUYUHHO-
CJIEZICTBEHHBIX CBSI3€H, IIOMCK aHAJIOIOB;

YMEHHE TeHEPUPOBATh UJCH U OTIPECIISATh CPEJICTBA, HEOOXOAMMBIE JIJIsl KX peaan3aluu;

YMEHHE ONPEEeNATh eI U 33[]a4i JesITeIbHOCTH, BEIOUPATh CPEICTBA Peau3alnuu
LEJU U NIPUMEHSTh UX Ha NMPAKTHKE,

MCIOJIb30BaHUE PA3IIUYHBIX HCTOYHUKOB MH(OPMAIUH, TOHUMAaHUE 3aBUCUMOCTHU
coJiep>kaHus U GOpPMBI MpeACTaBIeHUS HH(POPMAIUU OT LIeJIel KOMMYHUKAIIMK U aJpecaTa.

B o0s1acTi mO3HABATEJBHBIX Pe3yJbTATOB 00pa30BaTebHOE YUpeKaeHne 001ero
o0pa3oBaHus NPeI0CTABIsIET Y4YeHUKY BO3MOKHOCTh HA YPOBHE CpeHero o01ero
00pa3oBaHMsI HAYYUTHCH:

JIaBaTh OIpE/ETICHHS HAyYHbIM MOHATUSAM;

OMUCHIBATH IEMOHCTPALIMOHHBIE U CAMOCTOSATEIHHO TPOBOAUMBIE SKCIIEPUMEHTHI,
UCTIOJIB3YS JIJIsl STOTO €CTECTBEHHBIN (PYCCKUI) SI3bIK M S3bIK XUMUH;

ONMCHIBATh U Pa3INyaTh U3yUYE€HHbIE KJIACChl HEOPraHUUECKUX U OPraHUYEeCKUX
COEIMHEHUM, XUMUUECKHE PEAKIIH;

KJIaCCU(PUIMPOBATh U3yUEHHbIE OOBEKTHI U SBJICHUS,

HaOII01aTh IEMOHCTPUPYEMBIE U CAMOCTOATEIBHO MTPOBOIUMBIE OIBITHI, XUMUYECKHE
peaKnuu, IpOTEKAOUINE B IPUPOJE U B OBITY;

JIeJIaTh BHIBOJIBI M YMO3AKITIOUEHUS U3 HAOIIOICHUH, N3yYCHHBIX XUMUYECKIX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEIIECTB 110 aHAJIOTUHU CO
CBOMCTBAMH U3yYEHHBIX

CTPYKTYpPUPOBaTh U3yUYECHHbI MaTepua,

HUHTEPIPETUPOBATH XUMUYECKYIO HH(DOPMAIIHIO, TOTYYEHHYIO U3 APYTUX HCTOUHUKOB;

OTIHMCHIBATH CTPOCHHE aTOMOB 5ieMeHTOB |-1V nepnomoB ¢ ucnonb3oBaHueM
AIIEKTPOHHBIX KOH(UTYpAIIHil aTOMOB;

MOJENTUPOBATH CTPOCHHE MPOCTEHIINX MOJIEKY] HEOPTaHUYECKHX U OPraHUYECKUX
BEIIECTB, KPUCTAILJIOB.

IIpenMeTHble pe3yJbTaThl:

BbInyCKHUK HAY4YUTCH

pacKphIBaTh Ha TPUMEPaAxX POJb XUMUU B (POPMUPOBAHUN COBPEMEHHON HAyYHOW KapTHHBI MHUpa
U B IPAKTHUYECKOM IeATEIbHOCTH YEJIOBEKa,

JIEMOHCTPUPOBATh HAa TpPUMEpax B3aUMOCBS3b MEXAY XHMHEH WM JPYIMMHU E€CTECTBEHHBIMU
HayKaMH,

pacKpbIBaTh Ha MpUMeEpax IMOJIO0KEHUsI TEOPUH XUMHUUecKoro ctpoeHust A.M. byrneposa;
noHuMaTh ¢usndeckuii cmbica Ilepuoamueckoro 3akona JI.M. MenzaeneeBa U Ha €ro OCHOBE
OOBSICHATh 3aBUCHMOCTb CBOMCTB XHMHYECKHX AJIEMEHTOB M OOpa30BaHHBIX MMHU BELIECTB OT
JIEKTPOHHOTO CTPOEHUS aTOMOB,




OOBSICHATH MPUUYUHBI MHOTOOOpa3us BELIECCTB HA OCHOBE OOIIMX MPEACTaBICHUN 00 UX COCTaBe
U CTPOCHUH,

NPUMEHITh TPaBWJIa CHUCTEMAaTHUYECKOW MEXAyHApOAHOW HOMEHKJIATYphl KaK CpeIcTBa
pa3nuueHus U UASHTU(UKALIMY BEIIECTB [0 UX COCTABY U CTPOCHUIO;

COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpHBbIE (DOPMYIBI OPraHMYECKUX BEIIECTB KaK HOCHUTENeH
uH(pOpMallUd O CTPOCHUM BEIECTBA, €ro CBOMCTBaX M MPUHAJUICKHOCTH K OINpPEAeICHHOMY
KJIaCCy COECTUHEHMUIA;

XapaKTepu30BaTh OPraHMYECKUE BEIIECTBA MO COCTaBy, CTPOCHHIO U CBOICTBAaM, yCTaHABIUBATh
NPUYHHHO-CJICICTBEHHBIC CBS3U MEKIY TaHHBIMHU XapaKTEPUCTHKAMH BEIIECTBA;

MIPUBOIUTEH IPHUMEPHI XUMUYECKHX PEAKIINH, PACKPBIBAIOIINX XapaKTEPHbIC CBOMCTBA THUITHYHBIX
MPEICTaBUTENICH KIIACCOB OPraHUYECKHX BEIIECTB C LETbI0 UX WIACHTH(PUKAINHA U OOBICHEHUS
o0nacTy MpUMEHEHNUS;

IIPOrHO3UPOBATh BO3MOKHOCTh IIPOTEKAHUSI XMMHMUECKUX PEAKIMI Ha OCHOBE 3HAHMM O THUIAX
XAMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOM CIIOCOOHOCTH,

UCII0JIb30BAaTh 3HAHUS O COCTAaBE, CTPOCHMM U XUMHUYECKMX CBOWCTBAaX BELIECTB IS
0€301acHOTO MPUMEHEHUS B TPAKTUYECKON JEATEIILHOCTH,

IPUBOANUTH MPHUMEPbl MPAKTUYECKOTO MCIOJB30BAaHHUS TPOAYKTOB NEpepadOTKu HepTH H
OPUPOTHOTO Ta3a, BBICOKOMOJEKYISIPHBIX COCOUHEHHH (MOJNMATUIIEHA, CHUHTETHYECKOTO
KayuyKa, aleTaTHOrO BOJIOKHA);

MPOBOAMTH OMBITHI TI0 PACTIO3HABAHUIO OPraHUYECKHUX BEIIECTB: TIHIIEPUHA, YKCYCHON KHCIIOTHI,
HEMpeeIbHBIX JKUPOB, TJIIOKO3bI, Kpaxmana, OeJIKOB — B COCTAaBe MUILIEBBIX MPOIYKTOB H
KOCMETUYECKHUX CPEICTB;

BJIQJIETh MpaBWIaMH M TpUeMaMu Oe30MacHOil paboThl C XUMUYECKMMH BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM;

yCTaHaBIMBATh 3aBHUCHUMOCTh CKOPOCTHM XUMHUYECKOM pEaKIUUd MU CMEIICHHUS XUMHUYECKOTO
paBHOBECUSI OT pPAa3IMYHbIX (AKTOPOB C LENbI0O ONPEICNICHUS ONTUMAJIbHBIX YCIOBHI
MIPOTEKAHUS XMMHUYECKUX ITPOIIECCOB;

MPUBOJIUTH MPUMEPHI THIIPOJIN3a COJIEH B MOBCEAHEBHOM KU3HH YEJIOBEKA;

NPUBOJNUTH  TNPHUMEPBl  OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX  pEaKmuii B TNPHUPOJE,
IIPOU3BOJICTBEHHBIX MIPOLIECCAX U KU3ZHEAEATEIbHOCTH OPraHU3MOB;

NPUBOJUTH TPUMEPHl XUMHUYECKUX PEaKIUi, pacKphIBAIOIIUX OOIIHMe XMMHUYECKHE CBOICTBa
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB,;

IPOBOJIUTH pacueThl Ha HAXOXKJCHHE MOJICKYISIPHON (GOpMyssl yrieBoAopoaa MO MPOAyKTam
CrOpaHus ¥ 10 €ro OTHOCUTENILHON MIIOTHOCTH M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0
COCTaB,;

BIQJIeTh TMpaBWIaMH O€30MacHOro oOpalieHus ¢ €AKUMH, TOPIOYMMHU W TOKCHYHBIMHU
BEIIIECTBaMH, CPEICTBAMU OBITOBON XMMHUH;

OCYIIECTBIISATh TMOMCK XUMHUYECKOM WHGOpMAIMM TO Ha3BaHWUIM, HJIEHTU(HUKATOpaM,
CTPYKTYpPHBIM (pOpMYJIaM BEILIECTB;

KPUTHYECKU OILIEHMBATh M WHTEPIPETUPOBATH XUMUYECKYI0 MH(GOPMAIHIO, COJEPKAIIYIOCsS B
COOOIIEHUAX CpPEeACTB MaccoBoM uH(popManuu, pecypcax WHTepHeTa, HaydyHO-TIOMYJISPHBIX
CTaThsAX C TOYKHU 3PCHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LEJSX BBISBICHHS OITHOOYHBIX
Cy)JleHui u popMupoBaHusi COOCTBEHHOU MO3HITNH;

NPEJICTaBIsATh IYTH pelIeHuss TN00adbHBIX MpOoOJIeM, CTOSIIUX IMepe]l YeIOBEYECTBOM:
HKOJIOTUYECKUX, IHEPTETHUECKUX, CHIPbEBBIX, H POJIb XMMHUU B PEIICHUH STHX IPOOIEM.
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

WUTIOCTPUPOBATh HA MPUMEpaxX CTAHOBJIEHHWE U SBOJIIOIMIO OPraHMYECKON XUMUHU KaK HayKd Ha
Pa3INYHBIX UCTOPUYECKHX dTalax €€ Pa3BUTHSA;

UCTOJb30BATh METOJBl HAYYHOTO TIO3HAHUS TMPH BBHIMOJHEHUH TPOCKTOB M y4eOHO-
UCCIIeIOBATEeNbCKUX 3aJad [0 H3YYEHHIO CBOMCTB, CIIOCOOOB MOJYYEHUS M PACIO3HABAHUS
OpPraHUYeCKUX BELIECTB;



OOBSICHATh MPHUPOJY U CIIOCOOBI 0O0pa30BaHMs XUMHUECKOW CBSI3M. KOBAJICHTHOH (IMOJISIPHOMH,
HETIOJISIPHOW), MOHHOW, METaJUTHYeCKOH, BOJOPOIAHON — C IENBI0 ONpPECIICHUS XHUMHYCCKOM
AKTUBHOCTH BEIIECTB,

YCTaHaBIMBATh TI'EHETUYECKYID CBS3b MEXKAY KiaccaMd OpPraHMYECKHUX BEIIeCTB s
000CHOBAaHHS TNPUHIMITHAIBHOW BO3MOKHOCTH TIOJIYYCHHS OPTraHUYECKHX COCJIUHCHHI
3aIaHHOTO COCTaBa U CTPOCHUS,;

YCTaHaBJIWBATh B3aMMOCBS3U MKy (paKTaMu U TEOPUEH, MPUUUHOMN U CIICICTBUEM IPU aHATN3E
MpoOJIEMHBIX CHUTyalluii W OOOCHOBAHMHM TPUHUMAEMBIX PEIICHUA Ha OCHOBE XHUMHUYECKUX
3HAHHMH.

Conep:xanue TeM ydeoHoro npeamera 11 kmacca (70 4; 24. B Hezeno).

Tema 1. Baxknelinine XuMu4ecKue NOHATHS U 3aKOHBI (6 YacoB)

Atom. Xumuueckuil anemeHT. M3oronsl. IIpocTbie U c0KHBIE BELIECTBA.

3aKOH COXpaHEHMsI MAcChl BEILECTB, 3aKOH COXPAaHEHUS U INPEBpAILECHUs DHEPIUU IIPU
XMMHUYECKUX PEAKLUUAX, 3aKOH IIOCTOSHCTBA COCTaBa. Bemecrtsa MOJIEKYIIPHOIO U
HEMOJIEKYJIIPHOTIO CTPOCHHUS.

AtomHuble opOuTany, S-, p-, d-, f-anexTponsr. OcoOEHHOCTH pa3MENICHUS IIEKTPOHOB T10
opOuTansiM B aToMax MaJblX M OOJBIIHX MEPUOJOB. DHEPreTHYECKHe YPOBHH, IMOIYPOBHHU.
CBs3b MEPUOANYECKOTO 3aKOHA U MEPUOJINYECKON CUCTEMBI XMMUYECKHUX 3JIEMEHTOB C TEOPUEU
cTpoeHuss atoMoB. KopoTkMH W JJIMHHBIM BapuaHTbl TaONUIBl XUMHYECKHX 3JIEMEHTOB.
[TonoxxeHne B TNEPUOIUYECKOW CHUCTEME XUMHUYECKHX 3JIEMEHTOB BOJOPOJA, JIAHTAHOWJIOB,
aKTUHOMJIOB M HCKYCCTBEHHO ITOJIy4E€HHBIX DJIEMEHTOB.

BaneHTHOCTP W BaJ€HTHBIE BO3MOXHOCTM aroMoB. Ilepuonnueckoe HW3MEHEHHE
BAJICHTHOCTHU M Pa3MEPOB aTOMOB.

Pacuernble 3agaum. Brlumcienue wmacchl, oO0beMa WM KOJMYECTBA BEIECTBA 110
M3BECTHOIN Macce, 00beMy WIN KOJMUYECTBY BEILECTBA OJHOTO M3 BCTYNHUBLIMX B PEAKIUIO WU
MOJTY4YMBIINXCS B PE3YJIBTATE PEAKLIUH BEILIECTB.

Tema 2. Ctpoenne BemecTBa (8 yacoB)

Xumuueckasi CBsi3b. Buapl M MexaHW3Mbl 00pa3oBaHUs XMUMHUYECKOW cBs3u. MoHHas
cBs3b. Katuonsl u anvonsl. KoBaneHTHas HenossipHasi cBsi3b. KOBasleHTHas MmojsipHasi CBS3b.
DnekTpooTpuuareabHoCcTh. CTeneHb OKHUCIeHUs. Metamdeckas CBsi3b. BogopoaHas CBs3b.
[IpocTpaHcTBEHHOE CTPOEHHUE MOJIEKYJ HEOPIraHMYECKUX U OPraHUYECKHUX BEUIECTB.

Tunel KpPUCTAJUIMUECKUX PEIIeTOK U CBOWCTBa BemiecTB. [IpuunmHBl MHOTOOOpa3us
BEILIECTB. M30MEPHS], TOMOJIOTHS, AJIOTPONHS, U30TOIHSL.

JleMoHcTpanuu. MoJenu HOHHBIX, AaTOMHBIX, MOJIEKYISIPHBIX M METAJUIMYECKUX
KpUCTAITMUECKUX perieTok. Dpdext Tunnans. Moaenu MoaeKya H30MEPOB, TOMOJIOTOB.

PacuerHble 3agaun. Beruncinenne macchl (KOJMYECTBa BEIIECTBa, 00beMa) MPOIYKTa
peaKkuu, €CJIM JJIsl €ro MOJYyYEHHs JaH PacTBOP C OMNPEICICHHON MacCOBOW J0JEH MCXOIHOTO
BEIIECTBA.

Kontpoabnasi padora N2 1 mo temam «BaxHeline XuMUIeCKAe MOHATHS U 3aKOHBI»,
«CTpoeHue BelecTBa»

Tema 3. Xumuueckue peakuuu (7 4aco)
Knaccugukanust XaMHIecKiX peakluii B HEOPraHn4eCKOH 1 OpraHn4ecKON XUMHUU.
CKOpOCTh peakluy, €€ 3aBHCUMOCTh OT PA3IUYHBIX (HDaKTOPOB. 3aKOH JEHCTBYIOIIUX
macc. DHeprus aktuBauuu. Kartamus m katamuzaTopbl. OOpaTUMOCTh peakiuii. XuMudyeckoe
paBHOBecue. CMelleHHe paBHOBECHs MOJ JeHcTBHEM pa3nuyHbX (akTopoB. [lpunimn Jle
Hlatense. [Ipon3BoACTBO CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.



JlemoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKIMM OT KOHLEHTPALUU U TEMIIEpaTyphl.
Pa3noxeHne nepokcua BoIOpoia B IPUCYTCTBUU KaTtanu3aropa. Onpenenenue cpeipl pacTBopa
C TIOMOILIBIO YHUBEPCAJIBbHOIO HHMKATOPA.

Jla6opaTopHble onbIThl. [IpoBeneHue peakiuii HOHHOTO OOMeHa Ui XapaKTePUCTHKU
CBOMCTB 3JICKTPOJIUTOB.

IMpakTuyeckas padora N21. BiusHre pa3nudHbIX (GaKTOPOB HA CKOPOCTh XUMHUYECKOMN
peakuum.

PacuerHble 3agaun. Beruucinenne macchl (KOJMYECTBa BEIIECTBa, 00beMa) MPOIYKTa
peaxkIy, ecid HM3BEeCTHa Macca HMCXOJHOTO BEIIECTBA, COJEPIKAIIEro OINPEACTICHHYIO JI0JI0
IIpUMeceH.

Tema 4. PacTBopbi (11 yacos)

Hucnepcubie cuctembl. MctuHHBIE pacTBOphl. CHoCOOBI BBIPAKEHUS KOHIIEHTpAIUU
pPacTBOPOB: MaccoBas JOJs PAaCTBOPEHHOT'O BEIECTBA, MOJIsipHAsi KOHIeHTpauus. KosmonaHsie
pacTBOpbIL. 307U, TEIH.

Onektponutnueckas aucconmanus. CuibHbIE W cinabble AMEeKTpoJUTh. KucioTHO-
OCHOBHBIE B3aMMOJICHCTBUS B pacTBopax. Cpena BOJHBIX PAacTBOPOB: KHUCIHAsl, HEUTpaibHas,
miesouHas. lonHoe npousBeneHue Boibl. Bogoponusiii nokaszarens (PH) pactBopa.

['uaponn3 opraHM4ecKuX U HEOPraHMYECKUX COEIUHEHUH.

IpakTnyeckass pa6ora N22. I[IpurotoBneHwe pacTBOpa C 3aJaHHOW MOJISIPHOM
KOHLEHTpAaLUEN

KonTpoabHasi padora N2 2 o reme «PacTBopsi»

Tema 5. DaekTpoxumuueckue peakuuu (5 yacos)

XUMUYECKUE HWCTOYHUKHM TOKa. P CcTaHAApTHBIX SJIEKTPOJHBIX IOTEHIMAJIOB.
DIIeKTPOIN3 PacTBOPOB M paciiiaBoB. [loHsTHEe 0 KOppo3un MeramuioB. CrocoOBl 3alUTHI OT
KOPPO3UH.

Tema 6. Metasuibl (14 yacoB)

[TonoxeHne MeETayuIOB B TEPUOJUYECKONW CHUCTEME XHMHUYECKHX 3JeMeHTOB. OOrme
CBOMCTBA METAUIOB. OJEKTPOXMMHUYECKHIA DA HanmpsoKeHH MetauioB. OOmme crmocoObl
MOJTYYCHHS] METAJJIOB.

O030p METAIOB TIaBHBIX MOArpyNI (A-Tpymi) NEPUOIHYECKOH CUCTEMbI XUMHYECKUX
AJIEMEHTOB.

00630p MeTauioB riaaBHbIX moarpymi (b-rpymm) nmepuoauuecKoll CUCTEMbl XUMHUYECKUX
9JIeMEHTOB (Me/lb, IMHK, TUTaH, XPOM, JKEJI€30, HUKEIIb, IIATHHA).

CmiaBbl METAIJIOB.

OKcHbl ¥ TUAPOKCUIBI METAILIOB.

Jemoncrpanun. O3HakomlieHHE ¢ oOpa3laMy METaIOB M HMX COEIUHEHHI.
B3auMoeiicTBrE 1IETOYHBIX U 1IEI0YHO3EMENIbHBIX METANIOB ¢ BOJIOM. B3aumoeiictBue meaun
C KHCIOpPOZOM H cepoit. Dmekrposim3 pactBopa ximopuaa memd (I1). OnbITel Mo KOppo3uu
METAaJUIOB U 3alllUTE OT HEe.

JlaGopatopHble onbIThl. B3anMoielicTBUE IIMHKA W JKejie3a C pacTBOpaMU KHUCIOT U
1iesIo4eii. 3HaKOMCTBO ¢ 00pa3laMy METALIOB M X pyAaMu (paboTa ¢ KOJUICKIHSIMHU).

Pacuernbie 3amauyu. PacyeTsl MO0 XMMHYECKMM YPaBHEHUSIM, CBSA3aHHBIE C MacCOBOU
JIOJICH BBIXOJ1a MPOAYKTA PEAKIIUUA OT TEOPETUUECKUA BO3MOKHOTO

IMpakTuueckasi padora N23. PemeHue 3KCHePUMEHTAIBHBIX 3a4a4 MO TeMe
«Metaj.
Konrpoabnast padora N2 3 mo teme «Meraymib»

Tema 7. Hemerasinl (13 yacoB)
O0630p cBOHCTB HeMeTaUIOB. OKHUCIUTENHEHO-BOCCTAHOBUTEIbHBIC CBOWCTBA THITMYHBIX
HemeTauioB. OKCHIBI HEMETAUIOB M KUCIOPOJOCOJCPKAIlUe KUCIOThl. BomopomHbie
COCJIMTHEHUS] HEMETAJLIOB.



HMemoncrpanuu. OO6pa3usl  HeMetawmoB. OOpa3ibl  OKCHIOB  HEMETAJIOB U
KHUCTIOpoacoaepkanmx kucnot. ['openue cepsl, pocdopa, xeneza, Maraus B KHCIOPOIe.
JlaGopaTopHble ONbITBHI. 3HAKOMCTBO C OOpa3laMH HEMETaNIOB M HMX MPUPOTHBIMU
coenuHeHusMu (paboTa ¢ KoJUTeKIUsIMHU). Pacro3HaBaHue XJI0pUI0B, Cylb(haToB, KapOOHATOB.
['eHeTHuecKast CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIICCTB.

IpakTnueckass padora N24. PemeHue >KCIEpPUMEHTAJIBHBIX 3a4a4 1O TeMe
«HeMmeTa/b».

Tema 8. Xumust u ku3Hb. (6 4.)

XuMHST B MOPOMBIIIICHHOCTH. [IpHWHUMIIBI XMUMUYECKOTO MPOU3BOJCTBA. XHMHKO-
TEXHOJIOTMYECKUE TPHUHIUIBI TPOMBIIUIEHHOTO IMOJIY4eHHsT MeTauioB. [Ipon3BOACTBO 4YyryHa.
[Ipown3BoACTBO cTANN.

Xumusi B ObITy. XUMUYECKas MPOMBIIIJIEHHOCTh M OKPYXKaIOIasi cpe/ia.

Y4eOHO- TeMaTHYecKOe JIaHupoBaHue 11kiaacca

N2 Tema ypoxka K-Bo
n/n 4acoB

BakHeiiue XuMHYeCKHe MOHATHS ¥ 3aKOHbI (6 1)

1 Xumunueckui snemenT. Hyknuasl. M30Tomnsl 1

2 3aKOHBI COXPAHEHHUSI MACChl U YHEPTUHU B XUMUH 1

3 [Tepuonuueckuit 3akoH. Pactipeenenue 31eKTPOHOB B aTOMax 3JIEMEHTOB 1
MaJIbIX IEPUOJOB

4 Pacrnipenenenne 37€KTPOHOB B aTOMAax AJIEMEHTOB OOJIBIIIUX TIEPHOJIOB 1

5 [TonokeHne B NEPUOIUYECKON CUCTEME BOJOPO/Ia, TaHTAHOUIOB, aKTUHOUIOB 1

N UCKYCCTBCHHO IMOJIYYCHHBIX 3JICMCHTOB

6 BanenTHOCTh 1 BaJICHTHBIC BO3MOKHOCTH aTOMOB 1

Crtpoenue BemecTa (8 1)

7 OcHoBHbIE BUbI XMMHUYECKOM CcBs13U. MIOHHAs 1 KOBaJleHTHAas CBA3b 1
8 CocraBneHne dIEeKTPOHHBIX (POPMYIT BEIIECTB C KOBAJICHTHOW CBA3BIO 1
9 Merannuyeckas cBs3b. BogopoiHas cBs3b 1
10 ITpocTpaHCTBEHHOE CTPOEHUE MOJIEKYI 1
11 Crpoenue kpuctaios. Kpuctammueckue peleTku 1
12 [Tpu4arHBI MHOTOOOpAa3us BEIIECTB 1
13 [ToBTOpEeHKE M 0000IIIEHNE 3HAHUM 110 TeMaM «BakHeHITne XUMHYECKIE 1
MOHSTHS U 3aKOHBI», «CTpOCHHE BELIECTBa»
14 KontpoabHas padora N2 1 o Temam «BaxHe#1re XuMHUYeCKHe TIOHATUS 1 1
3aKOHbI», «CTpOEHHE BellecTBa»
Xumuyeckue peakuuu (7 9)
15-16 | Kimaccudukanus XMMUYIECKUX PEaKIIui 2
17 CKOpOCTbh XMMHUECKUX peaKLuii 1
18 CkopocTb XMMHUECKUX peakuuii. KuneTnueckoe ypaBHEHUE peakliuu 1
19 Karanu3 1
20 XUMHUYECKHE PAaBHOBECUE U CIIOCOOBI €r0 CMEILEHUS 1
21 Pemenue 3amau 1




PactBopsi (11 4)

22 JucnepcHbie cUCTEMBI 1
23 Crioco0b! BBIpaKEHUS KOHIIEHTPAILUU pacTBOPOB 1
24 Perenuie 3a1a4 Ha MPUTOTOBIICHUE PACTBOPA OINPEIEICHHON MOJISIPHON 1
KOHIEHTpaLuu
25 IpakTyeckas padora N2 1 [IpuroroBieHue pacTBopa ¢ 3aJaHHOM 1
MOJIIPHOM KOHIIEHTpaluen
26 DIEeKTPOIUTHIECKAs JUCCoHaIus. BoaopoaHbIi ToKa3aresnb 1
27-28 | Peakun MOHHOTO 0OMeHA 2
29-30 | 'maponu3 opraHuvecKuX U HEOPTraHMYECKUX COSTMHEHUH 2
31 [ToBTOpeHwEe 1 0000IIEHNE 3HAHMI TTO TeMe «PacTBOpBI» 1
32 KontpoabHasi padora N2 2 o teme «PactBopbi» 1
DaekTpoxumuveckne peakuuu (5 )
33 XUMHUYECKUE UCTOYHUKU TOKa 1
34 Psa ctangapTHBIX 27€KTPOIHBIX TOTEHIHAIOB 1
35 Koppo3ust MmeTanioB u ee npeaynpexieHue 1
36 DIIEKTPOJIH3 1
37 Perenue 3a1a4 Ha MOJTy4€HUE METAIUIOB METOJIOM AJIEKTPOIH3a 1
Mertajasi (14 )
38 OO0m1ast xapaKTepuCTUKA METAILIIOB 1
39 Pemenue 3amau 1
40 0030p METALTUYECKUX DJIEMEHTOB A-TpYIII 1
41 OO61muit 0030p MeTaNINYECKUX 3JIEMEHTOB b-rpynm 1
42 Menb 1
43 [unx 1
44 Turan u xpom 1
45 Keneszo, HUKeIb, IIATUHA 1
46 CriaBel METAIUIOB 1
47 Pewenue 3agau 1
48 Oxcupl ¥ THIPOKCH]IBI METAIIIOB 1
49 IpakTuyeckas padora N2 2 PernieHue sKcriepuMEHTAIBHBIX 33/1a4 110 TEME 1
«Metamib»
50 [ToBTOpeHue u 06001IeHNE 3HAHUI 110 TeMe «MeTabr»
o1 KonTpoannas paéora N2 3 mo reme «MeTaibi» 1
Hemerasunbl (13 u)
52 O0630p HEMETAIIOB 1
53 Pemenue 3amau 1
54-55 | CBoiicTBa 1 MPUMEHEHNE BaXXHEHIIINX HEMETAIJIOB 2
56 OO61as xapakTeprucTUKa OKCUI0B HEMETANIOB M KHCIOPOA0COIEPKaAIINX 1
KHCJIOT
S7 OKHCIUTENBHBIE CBOMCTBA A30THOM M CEPHOM KUCITIOT 1
58 CepHast KuClI0Ta M a30THasi KUCIOTHL. VX mpuMeHeHue. 1
59 Bonopoansie coenMHEHU HEMETAIIIIOB 1
60-61 | ['eneTnyeckas CBs3b HEOPraHUUYECKUX U OPTaHUYECKUX BEIIECTB 2




62 Ipaxkruyeckas padora N2 3 PenieHue skcriepuMEHTAIBHBIX 33/1a4 110 TEME 1
«Hemerannpi»

63 [ToBTOpenue u 06061eHne Mo Teme «Hemeramnbi» 1

64 KonTpoannas padora N2 4 o reme «Hemeramib» 1

Xumus 1 Ku3Hb (6 1)

65 XuMUs B MPOMBIIUICHHOCTH. [TpHHIIUIIBI MPOMBIIIIEHHOTO TIPOU3BOICTBA 1

66 XHUMHUKO-TEXHOJIOTHYECKUE TPUHITUIIBI IIPOMBIIIJIEHHOTO TIOJTYUYCHHS 1
MetaiioB. [Ipon3BoaCTBO YyryHa.

67 [Tpou3BOACTBO CcTAIH 1

68 Xumus B ObITY 1

69 XuMuyeckasi IpOMBILUIEHHOCTb U OKpYKarolllas cpeia 1

70 3aKITIOYUTENBHBIA YPOK 1




