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PA3JIEJI 1.
IINTAHUPYEMBIE PE3YJIBTATBI YCBOEHUSA YYEBHOI'O IIPEIMETA «XUMUWS».
(VIMYHOCTHBLIE, METAITPEAMETHBIE U ITPEJIMETHBIE).

B pesynprare n3ydeHus yueOHOTO npeaMeTa « XUMEsD» Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus:

BbINyCKHHK HAYYUTCS:

pacKkpbIBaTh HA IpUMeEpax Pojib XUMHUU B (HOPMUPOBAHUH COBPEMEHHOHN HayYHOU KapTUHBI MUPA U B
IIPAKTUYECKON AEATENbHOCTH YEJIOBEKa,

JACMOHCTPUPOBATHL HAa MTPUMEPAX B3aUMOCBIA3b MCKAY XUMHUEH 1 ApYruMu €CTECTBECHHBIMU HAYKAMU;
PacCKpbIBaTh HA MMPUMEPAX IMOJOKEHUSA TCOPUU XUMHUYECKOI'O0 CTPOCHUA AM. BYTJ'IepOBa;

MOHUMAaTh Qu3ndeckuii cMbich [lepuoaudeckoro 3akona /.M. MeHzeneeBa 1 Ha €ro OCHOBE OOBSACHATH
3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00Pa30BaHHBIX HMH BEIIECTB OT 3JICKTPOHHOTO CTPOSHUS
aTOMOB;

OOBSACHATH MPHUYUHBI MHOTOOOPAa3Hs BEIIECTB HAa OCHOBE OOIINX MPEJICTABICHUH 00 X COCTaBE M CTPOCHMUH;

MIPUMEHSTH TIPaBHJIa CUCTEMAaTHYECKON MEXKTyHAPOHOW HOMEHKIIATYPHI KaK CPEACTBA Pa3IUNYCHHS U
UACHTH(UKAIIUH BEIECTB IO UX COCTABY M CTPOCHHIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIBI OPraHMYECKUX BEIIECTB Kak HOCUTeNel nH(opMaIuu o
CTPOEHMH BEIIECTBA, €r0 CBOWCTBAX U MPUHAIEKHOCTH K ONPENEIIEHHOMY KJIACCY COEAUHEHUH;

XapaKTeprU30BaTh OPraHNYCCKUE BECUICCTBA 11O COCTaBy, CTPOCHUIO U CBOﬁCTBaM, yCTaHaBJIMBAaTh IPUYINHHO-
CJICACTBCHHBIC CBA3HU MEXIY JAaHHBIMH XapaKTCPUCTUKAaMH BEIICCTBA,

IMPUBOAUTE IPUMEPBI XUMUYCCKUX peaKHI/Iﬁ, PACKPBIBAOIINX XapaKTCPHBIC CBOMCTBA TUITMYHBIX Hpe[[CTaBHTeJ'Ieﬁ
KJIAaCCOB OPraHMYCCKUX BECHICCTB C LEIIBIO UX I/I,Z[GHTI/I(I)I/IKaHI/II/I 1 00BsICHEHHS 00IacTH IIPUMCHCHHUAA,

MIPOrHO3UPOBATh BOZMOXKHOCTh IPOTEKaHUA XUMUYECKUX pEeaKLMi Ha OCHOBE 3HAHUN O THIIaX XUMHUECKOH CBA3U
B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

HCIIOJIF30BATh 3HAHUS O COCTaBE, CTPOSHHUH M XMMHUIECKIX CBOMCTBAX BEIECTB IS O€30MaCHOTO IPUMEHEHHS B
MIPaKTUYECKOU e TENbHOCTH;

MPUBOIUTH IPUMEPHI MPAKTUIECKOTO MCIIOIH30BAHIS IPOIYKTOB ITEPepaboTKH HEPTH U IPUPOTHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH (MOJTMATHUIICHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

IPOBOAMTH OMBITHI [10 PACIIO3HABAHUIO OPraHUYECKUX BEIECTB: ITHLEPUHA, YKCYCHON KUCIOTBI, HEIPEAEIbHBIX
JKHPOB, TIIOKO3bI, KpaxMaina, OEJIKOB — B COCTaBE MUIIEBHIX MPOAYKTOB U KOCMETHUECKHUX CPEICTB;

BJIAJIETh IPABHIIAMH U [TpHEeMaMH 0e30IacHOM pab0Thl ¢ XHMUYECKHMU BEIECTBAMH U JTA00PATOPHBIM
o0opynoBaHueM;

yCTaHaBJIMBaTh 3aBUCHUMOCTE CKOPOCTHU XHUMHYECKON pC€akun 1 CMEIICHUA XUMHUYICCKOI'O PABHOBECHUA OT
Ppa3JIMIHbIX q)aKTOpOB C IICJIbIO OMPEACICHUA ONITUMAJIbHBIX yCJ'IOBI/Iﬁ IMPOTCKAaHUA XUMUYCCKUX MPOLCCCOB;

IIPUBOANUTH IPUMEPEI THAPOIN3a coJieil B TOBCEIHEBHOM KU3HU YCJIOBCKA,

MMPUBOAUTHL NPUMEPLI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ B IMPpUPOJEC, MPOU3BOACTBECHHLIX MpoLECCax U
KU3BHCACATCIIBHOCTU OPTaHU3MOB;

MPUBOAUTH NTPUMEPBI XUMHUYCCKUX peaKuHﬁ, PACKpPBIBAOIINX O6H_II/Ie XUMHUYECKHEe CBONCTBA MIPOCTHIX BCUICCTB —
MCTaJIJIOB 1 HCMCTAJIJIOB,

IMPOBOJAWTDL PACUCTHI HA HAXOXICHUC MOJ'IeKyJ'IprHOﬁ Q)OpMyHBI yriaesoaopoaa 1mo npoayKTamM CropaHus M 1o €ro
OTHOCHTEILHOU MIOTHOCTH U MaCCOBBIM JOJIAM 3JICMCHTOB, BXOAAIIINX B €I'0 COCTaB,

BIIJICTh MpaBUIamMH 0€301aCHOTO O0pAIEHHs C €KUMU, TOPIOYNMHU U TOKCHYHBIMY BEIIIECTBAMH, CPEJICTBAMHA
OBITOBOM XHMMH,

OCYIIECTBIATH IOMCK XHMUYECKON HH(GOPMALIUH IO Ha3BaHUAM, UICHTH(OUKATOPAM, CTPYKTYPHEIM (hopMyiamMm
BEIICCTB;



KPUTHUYECKH OICHUBATh U MHTEPIPETUPOBATH XUMUUECKYIO HH(POPMAIIHIO, COACPIKAIIYIOCA B COOOIIICHUAX
CpeacTB MaccoBoi nHpopmanuu, pecypcax HTepHETa, HAyYHO-TIOMYJISIPHBIX CTAThIX C TOUKU 3PEHHS
€CTEeCTBCHHO-HAYYHON KOPPEKTHOCTH B IEIAX BISABICHHUS OIHOOYHBIX CYXACHUN 1 (OPMUPOBAHUS
COOCTBEHHOM ITO3HITUY;

MMPEACTABIATh IIYTU PCHICHUA ri00aIbHBIX HpO6H€M, CTOAIIUX MEPECI YEITOBCUCCTBOM: IKOJIOTHICCKUX,
OHEPIreTUYCCKUX, ChIPBEBBIX, U POJIb XUMUHN B PCHICHUU ITHUX npo6neM.

Bl)ll'lyCKHl/lK MOJIYYUT BO3MOKHOCTb HAYYUTbLCH:

HWIUTIOCTPHUPOBATH HAa IPUMEPAX CTAHOBJICHHUE U 3BOJIFOITUIO OpFaHH‘IeCKOﬁ XMMHHU KaK HAYKH Ha pa3IMIHbIX
HUCTOPUYECCKUX dTallax €€ pa3BUTHAA,

WCIIOJIb30BAaTh METOBI HAYYHOT'O IMO3HAHUS ITPU BHIIIOJIHEHUH ITPOEKTOB U yUeOHO-UCCIIEe0BATENbCKIX 3a/1a4 110
U3yYSHHIO CBOKMCTB, CITIOCOOOB MOTYYEHHS U PACTIO3HABAHHS OPTaHIMYECKHUX BEIICCTB;

OOBSCHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMHUECKOHN CBSI3H: KOBAJIGHTHOU (ITOJIIPHOM, HEMOJIIPHOM ),
WOHHOMW, METAITUIECKOU, BOAOPOTHOMN — C IENbI0 OMPEIEICHIS] XUMUYECKON aKTUBHOCTH BEIIECTB;

YCTaHaBJIMBAaTh TCHETHYCCKYIO CBA3b MEXKAY KiIaCCaMU OPTaHUYCCKUX BEIIECTB IJIA 000CHOBaHMS
HpHHHHHHaﬂLHOﬁ BO3MOXKHOCTHU NOJTYUCHUS OPraHN4YCCKUX COCIMHEHMM 3aJTaHHOTO COCTaBa U CTPOCHUS,

YCTaHABIMBATEH B3aMMOCBSI3H MEKAY (DakTaMH M TeOpHeH, IPUINHON U CIICACTBIEM IIPH aHAJII3€e MPOOIEeMHBIX
CUTyaluii 1 000CHOBaHUH IPUHUMAEMBIX PEUICHUI HA OCHOBE XUMUYECKUX 3HAHUH.

YdeHuk Ha 6a30BOM YpoBHE MOJYYHUT BO3SMOKHOCTHb HAYYUTHCH

UCIIOJIb30BATh METO/Ibl HAYYHOTO [TO3HAHUS ITPU BBHIIIOHEHUH TIPOEKTOB U YUEOHO-UCCIICIOBATEBCKIX 3a/1a4 110
U3YUYCHHIO CBOKCTB, CITOCOOOB MOJTYYCHUS U PacIIO3HABAHHsI BEIICCTB;

OOBSACHATH MMPHPOJTY U CIIOCOOBI 00Pa30BaHUS XUMHUECKOW CBSA3H: KOBAJICHTHOH (ITOJIAPHOM, HETIOJISIPHOM ),
HMOHHOM, METAJUTHUECKOM, BOMOPOIHOM — C IIETBI0 ONPEICIICHNS XUMHUYESCKO aKTHBHOCTH BEIIICCTB;
yCTaHABIMBATH TEHETUIECKYIO CBSI3b MEXKIY KIIaCCaMU OPTaHUIECKUX M HEOPTaHWIECKUX BEIIECTB IS
000CHOBaHMSI B3aUMOCBSI3H.

YCTaHABIUBAThH B3aMMOCBSI3H MEKIY (hakTaMu U TeOpHEH, IPUYMHON U CIICACTBUEM IPH aHATH3E MPOOIeMHBIX
CUTyaIuii ¥ 000CHOBaHWH IPUHUMAECMBIX PEIICHHI Ha OCHOBE XUMUYECKUX 3HAHUU.

IMpenMeTHbIE pe3yJibTaThI (0a30BBIA YPOBEHB):

1.

o ~No o

10.
11.
12.

13.
14.

c(hopMUPOBAHHOCTH MPENICTABIICHUI 0 MECTE XUMHUH B COBPEMEHHOIN Hay4YHOW KapTHHE MHUPa; TOHUMaHHUE POJIN
XMMHAH B (HOPMHPOBAHUN KPyro30pa M (QyHKINOHAIFHOH TPaMOTHOCTH YEJIOBEKa JJIS PEIICHHUS IPAKTHIECKUX
3aj1ay;

BJIaZICHHE OCHOBOTIOIATAIOUMMHU XUMUYECKUMHU MTOHSITHIIMH, TEOPUSIMH, 3aKOHAMU 1 3aKOHOMEPHOCTSIMU;
YBEpPEHHOE IMOJIb30BAaHNE XUMUYECKOW TEPMUHOJIOTUEN 1 CUMBOJIUKOM;

BJIaJICHAE OCHOBHBIMH METOJAMH HAYYIHOTO ITIO3HAHUS, UCTIONIE3yEMBIMU B XHMHH: HaOIIOICHHE, OTIMCAHNE,
H3MEpEeHHe, SKCIIEPUMEHT; YMeHHe 00padaThiBaTh, OOBSACHITH PE3YIbTAThI IPOBEJCHHBIX OIBITOB U JIeNaTh
BBIBO/JIbI; TOTOBHOCTbH U CIIOCOOHOCThH METO/IbI MTO3HAHMS NIPU PEIICHUN TPAaKTUYECKHX 3a/1a4;
c(OPMHUPOBAHHOCTh YMEHUS ABATh KOJTHYCCTBCHHBIE OICHKH U MIPOBOJUTH PACUCTHI IT0 XUMHUYECKIM (HOPMYIIaM
U ypaBHEHUSIM;

BIIaJICHUE MTPaBUJIAMHU TEXHUKH O€30MacHOCTH MPH UCIIOIb30BAaHHUH XUMUYECKUX BEIIIECTB;

c(OPMHUPOBAHHOCTh YMEHUS KIIACCU(HUIIMPOBATH OPraHUIECKUE BEIIECTBA U PEAKIIUH IT0 Pa3HBIM IPU3HAKAM;
c(OPMHUPOBAHHOCTh YMEHUS OIHCHIBATH U Pa3INYaTh H3YUYEHHBIC KIaCCHl OPraHMIECKUX BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHS JCIaTh BHIBOJIBI, YMO3AKIFOUCHUS 3 HAOIOICHUH, XUMUYECKIX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEM3YUYECHHBIX BELIECTB MO aHAJIOTUH C H3yUYEHHBIMH;

c(OPMHUPOBAHHOCTH YMEHUS CTPYKTYPHUPOBATH N3YICHHBII MaTepHal i XUMHICCKYIO HH(POPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB;

c(hopMUPOBAHHOCTH COOCTBEHHOH TIO3UIINH 110 OTHOIICHUIO K XUMUYECKOH MH(POPMAITH, ITOTydaeMOn 13
Pa3HBIX HCTOYHHKOB;

c(hOpMUPOBAHHOCTh YMEHHS aHATM3UPOBAThH M OIICHUBATH MMOCIICACTBUS TIPOU3BOJICTBEHHON B OBITOBOM
JIeSITETLHOCTH, CBA3aHHOM € TIepepadOTKO OpraHMYeCKNX BEIICCTB;

OBJIaICHAE OCHOBAMH HAyYHOTO MBIIUICHHS, TEXHOJIOTHUEN UCCIEA0BATENBCKON U MPOEKTHON AEATENBHOCTH
c(hOpMUPOBAHHOCTh YMEHHS IPOBOIUTH SKCIIEPUMEHTHI PA3HOH MTUIaKTHUYECKON HANIPABICHHOCTH;
c(hOpMUPOBAHHOCTh YMEHHS OKa3bIBATH NIEPBYIO IIOMOIIIb IPH OTPABJICHUSAX, 0’KOTaX U IPYTHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIJAOOPaTOPHBIM 000PYIOBAHHEM.



MeTtanpeaMeTHbIe Pe3yJIbTATHI:
1. chopMHPOBAaHHOCTH YMEHUS CTABUTH IICIH U HOBBIC 337a4d B y4eOe U IIO3HABATEILHOMN IS TEIEHOCTH;
2. OBIaZEHUC IPUEMaMHU CaMOCTOSTEIHHOTO TUIAHINPOBAHUS Iy TeH JOCTIHKECHUS 1IEITH, YMEHHS BEIOHPATh
3¢ dEeKTHBHBIC CIIOCOOBI PElIeHNs yUeOHBIX U TIO3HABATEBHBIX 33/1a4;
3. chopMHPOBaHHOCTH YMEHHSI COOTHOCHTH CBOU JICHCTBHS C IUTAHUPYEMBIMU PE3YIIbTaTaAMU;
4. cpopMUPOBAHHOCTH YMEHHS OCYIIECTBIATH KOHTPOJIb B TIPOLIECCE JOCTIKEHHS Pe3ylibTaTa, KOppeKTHPOBATh
CBOM JeHCTBUS;
5. chopMHpPOBaHHOCTH YMEHHS OICHUBATH MPABMIILHOCTH BHITOJHEHUS YUIECOHBIX 33]]a4 U COOTBETCTBYIOIIHE
BO3MO)KHOCTH UX PEIICHUS;
6. chopMHPOBAHHOCTH YMEHHUS aHATTU3UPOBATh, KJIacCHOUITUPOBATH, 000011aTh, BRIOUPATh OCHOBAHUS M KPUTEPHUH
JUTSL YCTaHOBIICHUS TIPUYUHHO-CIICACTBEHHBIX CBA3CH;
c(OpPMHUPOBAaHHOCTH YMEHUS MIPHOOPETATh M IPUMEHATH HOBBIC 3HAHIIS,;
c(hOPMHUPOBAHHOCTH YMEHUS CO3/1aBaTh MPOCTEHIITIIE MOAETH, HCIIOIh30BaTh CXEMBI, TaOIHIIBI, CHMBOJIBI JISI
peleHns y4eOHbBIX 1 TO3HABATEIBHBIX 33]1aY;
9. oBIazeHUE HA BEICOKOM YPOBHE CMBICIOBBIM YTCHHEM HAYYHBIX TEKCTOB.
10. cdopmupoBaHHOCTH YMeHUS 3D ()EKTUBHO OpraHU30BaTh y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO JICATEILHOCTD,
paboTaTh MHIUBUIYATBHO C YIETOM OOLIMX HHTEPECOB;
11. chopMHPOBAHHOCTH YMEHHUS OCO3HAHHO HCIIOJIb30BATh PEUEBBIC CPENICTBA B COOTBETCTBHH C 33Ja4aMU
KOMMYHHKAIIHL;
12. BBICOKMIT ypOBEHb KOMIIETCHTHOCTH B 00J1acTu ucnonb3oBanus UKT;
13. chopMHPOBAHHOCTH SKOJIOTHUECKOTO MBIIUICHHS;
14. chopMHUPOBAaHHOCTH YMEHUS IPUMEHSTD B II03HABATENFHOM, KOMMYHUKATHBHOW M COLUANTBHOM MPAKTUKE 3HAHUS,
MOJTy9YeHHEIE MIPU H3YUICHUH IpeaMeTa.
ByayT cpopmupoBanbl
JInuHOCTHBIE Pe3yabTAThI:

o N

1. chopMHPOBAHHOCTH ITOJIOKHUTEILHOTO OTHOIICHUS K XUMUH, YTO 00YCJIaBIMBACT MOTUBAIINIO K YICOHOH
JIeATEIHLHOCTH B BEIOpaHHOM cdepe;

c(hOpMUPOBAHHOCTh YMEHHS PelaTh MPoOJIeMbl TIOUCKOBOT'O M TBOPUYECKOTO XapaKTepa;

c(hOpMHUPOBAHHOCTh YMEHUS IIPOBOJIUTH CaMOAHAIU3 U OCYIIECTBIISITH CAMOKOHTPOJIb U CAMOOIICHKY Ha OCHOBE
KPUTEPHUEB YCIICITHOCTH;

c(hOpMUPOBAHHOCTH TOTOBHOCTH CJICIOBATh HOPMaM IIPUPOJIO U 30POBbEeCOEPETAIONICTO MTOBEICHUS;
c(hOpMHUPOBAHHOCTH NMPOYHBIX HABBIKOB, HAIIPABJICHHBIX HA CAMOPA3BUTHE Yepe3 caMO0Opa3OBaHHCE;
c(hOpMHUPOBAHHOCTh HABBIKOB ITPOSIBJICHHUS MTO3HABATEILHOW HHUIIUATUBEI B YICOHOM COTPYTHUYCCTBE
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PA3JEJI 2. COAEPKAHUE YYEBHOI'O ITPEIMETA

Pazjen 1 . Teopernueckue ocHoBBI XuMuu(194)

Tema 1.Bascnetiwue xumuyeckue nousmus u 3akonni. (4)

XuMuveckuid aeMeHT. ATOMHBIH HoMep. MaccoBoe uncio. Hyknmuael. Pannonykiuast. 30Tomsl.
3aK0H COXpaHEHHU MACCHI BEIIECTB. 3aKOH COXpaHEHUs U MpeBparneHns Heprud. [edekt maccrl.

ITepuoanueckuii 3akoH. DnekTpoHHas KoHpurypanus. ['paduyeckas snekrponHas popmyna. Pacnpenenenue 31eKTpOHOB
B aTOMAaXx AJIEMEHTOB MaJIbIX M OOJIBIINX MIEPHOJIOB, S-, P-, d-, f-onementsl. JlanTaHOUIBI. AKTUHOUIBL. HckyccTBeHHO
MOJTy9YeHHEIE JJIEMEHTHL. BaleHTHOCTE. BaneHTHEIE BO3MOKHOCTH aTOMOB. BOoJOpoIHBIE COCTMHEHUS.

Tema 2. Cmpoenue sewecmsa.((3)

Honnas cBsa3b. KoBasienTHas (TOJIspHAS ¥ HENOJSPHAs ) CBSA3b. DJICKTPOHHAs (hopMmyiia. MeTaumdeckast CBS3b.
Bonopoanast cBsizb.

I'nOpunu3zanust aTOMHBIX OpOUTaANEH.
Kpucramnbl: aTOMHBIE, MOJIEKYJISIpHBIE, HOHHBIE, METAJUIMYECKUE. DJIeMeHTapHas syeiika.
Homumopduzm. [Tomumopdubie Mogudukarmm. Amtorpornus. M3omepust. [omonorus. XUMUYECKHA CHHTES.

Tema 3. Xumuueckue peaxuuu.(3)

OKUCIUTENbHO-BOCCTAHOBUTEINILHBIE pEaKLUK. Peakuun pasnoxkeHus, COeJUHEHHs], 3aMeLIeHUs], OOMEHa.
OK30TepMHUYECKHE U SHIO0TEpMHUUECKHE peakiuy. OOpaTnMble 1 HeoOpaTUMbIe peakiun. TermnoBoit 3¢ ekt peakuu.
3akoH ['ecca. Tepmoxumunueckue ypaBaeHus. Terora oopa3zoBanus. Temmora cropaHus.



CKOpOCTh XUMHUYECKOH peakiuu. AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JASUCTBYOMUX Macc. KuHeTnueckoe ypaBHEHUE
peaKum.

Xumnueckoe paBHoBecue. [Ipunnun Jle Illatenbe.

Tema 4.Pacmsopui.(5)

Jucnepcueie cuctemsl. PactBopkbl. ['pybomucnepcHble CHCTEMBI (CYCIIEH3HH U AMYIIbCUH). KomouaHsie pacTBOpsI
(301m). Aspo3omu.

Crioco0bl BeIpaskeHUs KOHIEHTPAIMK PacTBOPoB. MoJisipHast KOHLIEHTpaus (MOJIIPHOCTb).

ONEKTPONUTHL. DIeKTpoIuTHIecKas auccormanys. Ctenens aucconuanun. Koncranrta nuccornmarnuu. Bogopoansrit
MokasaTeiib. Peakiiun HOHHOTO 0OMeHa.

IManponus opranuveckux BemecTs. [ uaponus comeil.

Tema 5.9JZ€KI’V!DOXMM14’{€CKL{€ peaxkuyuu (4)

["anbBanmueckwmii anemenT. Dnektpoabl. AHoa. Karoa. Akkymynstop. TOIUIMBHBIN AIeMEHT. DIEKTPOXUMHUS.
Psin cTaHgapTHBIX AMEKTPOIHBIX MOTeHIUANIOB. CTaHIapTHBIE YCIoBUS. CTaHIapTHBIN BOJOPOIHBIN SJEKTPOLI.
Kopposzus meramnoB. XuMudeckas v SJIeKTPOXAMUIECKast KOPPO3Hsl.

DneKTposn3. DIEKTPOIU3 BOJHBIX PACTBOPOB. DJIEKTPOJIM3 PACILIIABOB.
PBazjnen 2.Heopranuuyeckas xumusi( 114.)
Tema 6.Memannot.(6)

Croco0bl TOTyYeHHsT MeTaTOB. JIerkne U TskENbIe MeTauThl. JIETKOTIaBKHE U TYyrOIIaBKAE MEeTaJUTbl. MeTaluinaeckue
aneMeHTHl A- v B-rpymm. Menp. [{unk. Tutan. Xpom. XKene3o. Hukenb. Ilnaruna. Crnasel. Jlerupyromume 100aBKH.
Yépunie metasutbl. [{BeTapie MeTaimbl. YyryH. Ctans. JlernpoBaHHbBIE CTAIH.

OKCI/I):[I)I 1 TUAPOKCUIABI METAJIJIOB.

Tema 7 Hememannot.(5)

IIpocTsie BemecTBa — HeMeTasuibl. YTaepon. Kpemuuit. Azot. @ochop. Kucnopon. Cepa. dtop. Xiop.

Kucnorasie okcuasl. Kucnoponconepxammmue kucioTsl. CepHast KUCIoTa. A30THas KuciioTa. Bomopoaneie coeuHeHs
HEMETAJIJIOB.

IeHeTHUecKast CBSI3b HEOPTAHUUECKUX W OPTAHHYECKHX BEIIECTB.
Pasznen 3. Xumus u xu3ub(449)

Tema 8. Xumus u orcuzno (4)

XuMudeckast IPOMBIILICHHOCTh. XUMHYECKas TEXHOJIOTHS.
JdemoncTpanmnu.

e  Mopaenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METATMYECKUX KPUCTATUNIMYECKUX PEIIETOK.

e  Mozenu MOJIEKYJ H30MEPOB U TOMOJIOTOB

e  Pa3nuuHble TUITBI XUMUYECKHX PEAKIUH, BUJICOOMBITHI TI0 OPTaHUYECKON XUMHU.

e OOpa3ibl METAIOB U UX COEJMHEHUH, CIIJIaBOB.

e BzaumopeiicTBHe METAJUIOB C KUCIOPOAOM, KUCIOTaMH, BOAOH.

e Jloka3aTenbCcTBO aM(pOTEPHOCTH ATFOMHUHUS M €T0 TUIPOKCHIA.

e BzaumopeiicTBue MeIU U XkKelle3a ¢ KUCIOPOIOM; B3aUMOAECHCTBUE MEH U JKeJie3a ¢ KUCI0TaMH (cepHas,
COJIsiHAA).

e Tlonyuenue ruapokcunos meau (1) u xpoma (ILI), okcuaa meam.

e BzaumopeiicTBue OKCHIOB U THAPOKCHIOB METAIOB C KUCIOTaMH.

e JlokazaTenbCcTBO aM(OTepHOCTH coenuaenuit xpoma(Lll)

e  OOpa3Ipl HeMETaJIOB.

e  Mojenu KpUCTAIUIMIECKUX PEMIETOK anmMasa U rpadura.

e [lony4yeHne aMMHaKa U XJIOPOBOJIOPOJIA, PACTBOPEHUE UX B BOJIE, JJOKA3aTEIhCTBO KMCIOTHO-OCHOBHBIX CBOHCTB

9TUX BEIIECTB.



L4 Coxuranue Y1 1 CEPbI B KUCIIOPOAEC, OMPEACIICHUE XUMHUYICCKUX CBOICTB MIPOAYKTOB CropaHusl.

BzaumMopeiicTBre ¢ MebI0 KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI, KOHIICHTPUPOBAHHOW U pa30aBICHHON

a30THOM KUCJIOTHI.
L4 O6pa3u1;1 CpeacTB OBITOBOM XUMHUU, THCTPYKIHHU 110 UX IIPUMCHCHUIO.

JlaGopaTopHbIe ONBITHI.
1. V3yuyeHwue BIUSHHUS PA3INYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKITHIA
2. OnmnpeneneHvie peakiuy Cpebl YHUBEPCATHHBIM HHINKATOPOM.
3. Twumpomus couneii.

IIpakTnyeckne padoTbI
1. TlpurotoBieHHe PacTBOPOB C 33JJaHHON MOJIIPHON KOHLIEHTpALUE».
2. PemieHue SKCIepUMEHTANBHBIX 33]1a4 10 TeMe «MeTauby
3. Pemenue skciepuMeHTANBHBIX 3a1a4 1m0 Teme «Hemerammbny

PA3JIEJI 3. COAEPKAHUE YYEBHOI'O ITIPEJIMETA

Paznen | HammenoBaHue pasnena, TEMbI Bcero 4yacos
IMoBTOpenue kypca 10 knacca. BBogHbII HHCTPYKTAXK 1
1 TeopeTHueckne 0CHOBbI XUMHUH 19
BaxHeiiine XUMUYECKUE MOHATHS U 3aKOHBI 4
Crtpoenue BemiecTsa 3
XHAMUYECKHE PeaKInu 3
PacTBOpEI 5
DNEeKTPOXUMHUYESCKHE PEaKIHU 4
2 Heopranuueckasi xumust 11
Meraibt 6
HewmeTtambt 5
3 XuMHs 4 KU3Hb 3
Hroro 34

PA3JIEJI 4. KanennapHo-TeMaTH4eCKoOe IVIAHNPOBAHHUE

no xumun 11 knace (1 gac B Heaenro / 34 yaca B rof)

Ne | HaumeHoBaHus pa3/enoB U TEM XapakTepuCTHKA OCHOBHBIX BHIOB AesTensHocTH | [lmammpyemsr | Ilo ¢axty
n/m y4eHHKa (Ha ypoBHE y4eOHbIX JeHCTBUI) CPOKH
IIPOXO0KIECHH
b
1. IloBTOpenue kypca 10 kiaacca. BBoaublii muHCTpYKTAXK. (141)

Teopernueckue ocHOBBI xXumMnu (194)

Tema 1.BaxkHeiimme XuMudecKre TIOHATHS U 3aKOHBI (4 1)

2. Xumnueckuid anement. Hyknuapl. | Ilepeuncisats BaxHeHIINE XapaKTEPUCTUKU 07.09-11.09
W3oTonEl. 3aKOHBI COXpaHECHUS XUMIYeCKOro 3yieMeHTa. OOBSCHITD pa3Iidue




MAacCChl 1 DHEPTUH B XUMHU.

MCKAY HNOHATHUAMU «XUMHUYECKHUI OJICMCHTY,
CKHYKIIAI», KU30TOID». HpI/IMeHHTL 3aKOH

3. Hepy[o;[p[qec[(y]f/'[ 3aKOH. COXpaHEHHUsI MacChl BEIICCTB IPH COCTABJICHUH 14.09-18.09
Pacnpe}leﬂeﬁne JJICKTPOHOB B ypaBHeHI/Ifl XUMHUYCCKUX peaKHHfI. Or[pe,uens[TL
aToMax AJIEMEHTOB MaJIbIX U MaKCHUMaJIbHO BO3MOKHOE€ YHCJIO JJICKTPOHOB Ha
OOJIBLIIUX EPUOI0B. OHEPIrCTUICCKOM YPOBHE. 3annceIBaTh
rpaduuecKue 3MeKTPOHHbBIE (HOPMYIEI S-, P- U d-
. 3JIEMEHTOB. XapaKTepHU30BaTh MOPAIOK
4. [onoxeHue B NepHOANICCKOM 3ATIONHEHHS SIEKTPOHAMY SHEPTETHUECKIX 21.09-25.09
CHCTEMC BOLOPOAA, JIAHTAHOUNIOB, | vioppeii n moypoBHeii B atoMax. OObACHATD, B
aKTHHONIIOB 1 MCKYCCTBEHHO 4y€M 3aKimouaeTca GU3NYECKUH CMBICT MOHATHS
HOJIYICHHBIX 3IEMEHTOR. «BANEHTHOCTBY. OOBACHATD, YEM OTIPENETAOTCS
BaJICHTHBIE BO3MOYKHOCTH aTOMOB Pa3HbIX
5. BaneHTHOCTh 1 BaJleHTHBIE snemeHToB. COCTaBIATE IpaduuecKue 28.09-02.10
BO3MOXXHOCTH aTOMOB SIEKTPOHHBIE (OpMyIIBI a30Ta, hocdopa,
KHCJIOPOJIa U CEPHI, a TAKXKE XapaKTepPHU30BaTh
W3MEHEHUs! PaIyCOB aTOMOB XUMHYECKUX
AIIEMEHTOB IO TIEPHOaM U A-TpyIrmam
MEePUOANYECKON TaOIHIIBI
Tema 2. Ctpoenue BemectBa (39)
6. OCHOBHBIE BUJIbI XUMUYECKOH OOBsACHATH MEXaHU3M 00pa30BaHUs HOHHOW U 05.10-09.10
cBs3u. MloHHas 1 KoBaJieHTHasI KOBaJICHTHOM CBSI3U U OCOOEHHOCTH (PU3MUECKUX
CBs13b. MeTamiaeckas CBSI3b. CBOWCTB HOHHBIX Y KOBAICHTHBIX COCIMHEHUH.
Bonoponnas cBs3b.
CocCTaBIsATh SJEKTPOHHBIE (POPMYIIBI MOJIEKYJT
7 TIpOCTPAHCTREHHOE CTpOCHEE KOBaJICHTHBIX COCIII/IHCHI/IE/'I. OOBsCHATE MEXAHISM | 15 141610
MOJTEKYJI. 06p33?BaHHH BOZOPOJHOH M METAILTHECKOH
CBSI3€l U 3aBUCHMOCTH CBOMCTB BEIIIECTBA OT BU/Ia
XAMUYIeCKOH CBsI3H. OOBSICHATD
8 CTpoeHHUE KPUCTAIIIOB. MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII 19.10-23.10
Kpucrammyeckne pemeTku. OpPraHUYECKHUX ¥ HEOPTaHWYECKUX COEAUHEHUH ¢
MTOMOIIBIO MPENCTaBICHUI 0 THOpUAN3ALNN
[IpuauHb MHOT00OpasHS opouTaneit. OObACHATH 3aBUCUMOCTh CBOMCTB
BEIICCTB. BEIIECTBA OT THIIA €r0 KPUCTATHYECKOM
pemétku. OOBACHATh NPUYUHBI MHOTO00pa3Hs
BEIIICCTB
Tema 3. Xumudeckue peakuuu (3 4)
9. Krnaccndukanms XumMraeckux [IepeunciaTe MpU3HAKH, IO KOTOPBIM 02.11-06.11
peaxuuii. KIACCUPUIUPYIOT XUMHUECKHUE PEAKIIHH.
10. | CxopOoCTh XUMHUYECKUX PEAKIINH. OGBACHSTS CYINHOCTS XUMHHECKOH peakiun. 09.11-13.11
Karanus. CocTaBnsiTh ypaBHEHUS XUMHYECKHX peaKiyi,
OTHOCSIIIIUXCSA K onpenenéHHoMy THITy. OOBICHATh
BIIMSTHUE KOHIIEHTPAIINI PEareHToB Ha CKOPOCTh
11. | Xumudeckoe paBHOBECHE U TOMOTEHHBIX M T€TEPOr€HHBIX PEAKLIUH. 16.11-20.11
YCIIOBUSI €70 CMEIIEHUS. OOBSCHATH BIUSTHUE PA3INYHBIX (DaKTOPOB Ha
CKOPOCTb XMMHUYECKON pPeaKLny, a TaKxKe
3HaY€HHE MPUMEHEHHS KaTalu3aToOpoB U
WHTUOUTOPOB Ha IpakTHKE. OOBSCHSITD BINSHIE
W3MEHEHUs] KOHLIEHTPALH OJIHOTO U3
pearupyroumx BemecTB, TeMIepaTypbl 1
JIABJICHUS Ha CMEIICHUE XUMHUYECKOTO PABHOBECHS
Tema 4. PactBopsl (5 1)
12. | JIucriepcHBIE CUCTEMBL. XapakTepu30BaTh CBOMCTBA Pa3TUYHBIX BUIOB 23.11-27.11
JUCIIEPCHBIX CUCTEM, YKa3bIBaTh MPUUHHBI
13. | CrocoOsI BeIpaKeHUS KoaryJsiiuy KOJUIOWJ0B U 3HAYECHUE 3TOTO 30.11-04.12




KOHLCHTpAalUuu paCTBOPOB.

siBieHusl. PemaTe 3ajaun Ha IPUTOTOBIICHUE
pacTtBOpa onpeAcIEHHON MOJIIPHON
KOHIIeHTparuu. ['0TOBUTH pacTBOp 3aJaHHON

14. | IIpaxmuuecxas paboma 9 06 07.12-11.12
1 ([ IpHrOTOBIEHIE PACTBOPOB C MOISPHOH KOHUCHTpaLHH. OOBICHATH, TOUEMy
N 3 PacTBOPHI BEILIECTB C MOHHOM U KOBAJIEHTHOM
3a/1aHHOH MOJIAPHOU TIOJISIPHOM CBSI3BIO MPOBOJIAT DIIEKTPUUECKUN TOK.
KOHIICHTpaIHeh. On I— L1 C IOMOLLE
pene pH cpenbl ¢ moMoI1IBI0
YHHUBEPCAIBHOTO UHANKATOpa. OOBICHATD C
15. | DuekrponuTHYECKas HO3ULUIA TEOPHH IEKTPOIUTHIECKOM 14.12-18.12
nucconmanug. Bo I[opo[[[{],][}'[ JAUCCOIMaly CYIITHOCTh XUMHWYCCKUX peaKquI,
mokKasareib. PeaKHHI/I HOHHOTI'O MIPOTECKAOIINX B BO):[HOI?’I cpeae. CocraBisITh
obMena. MTOJIHBIC ¥ COKPAIEHHBIE HOHHBIC YPABHECHUS
peaKIyii, XapaKTepU3YIOIINX OCHOBHBIE CBOICTBA
BKHEHMIIIUX KJIACCOB HEOPTaHUUECKUX
16. | I'uaponu3 opraHUYecKuX U 5 coemHenHit. ONpPeIensTh PEaKIHIO CPE/IbI 21.12-25.12
HCOPTaHMICCKUX COCINHCHHH. pacTBopa comu B Boe. COCTAaBIATh YpaBHEHHUS
peakuuii ruApoIN3a OPraHMYECKuX U
HEOPraHWYECKHX BEIECTB
Tema 5. DnexkTpoxumMuieckre peakiuuu (4 1)
17. | XuMuYecKkrue NCTOYHUKH TOKA. OOBSACHATH MPUHIIUIT PAOOTHI TATLBAHNYECKOTO 11.01-15.01
Psin cTaHIApTHBIX AJIEKTPOTHBIX aneMenTa. OOBSACHATH, KaK YCTPOCH CTaHIAPTHBIN
MOTEHIUAJIOB. BOZOPOAHBIH 35ekTpo1. [Tosib30BaThCs psaoM
CTaHJIAPTHBIX 3JICKTPOIHBIX MIOTCHIINAJIOB.
18. | Kopposus MeTaiioB u eé OTnyaTh XMMHYECKYHO KOPPO3HIO OT 18.01-22.01
TIpeIyIpexkIeHHE. AIEKTPOXUMHUYCCKOU. OOBSICHITH IPUHITUIIBI
3aIIUTHl METAUTHICCKUX U3JICITHIA OT KOPPO3HH.
19. | DnekTpous. OOBICHATH, KAKHUE TTPOLIECCHI POUCXOIAT Ha 25.01-29.01
KaTo/ie ¥ aHOJIe TIPH IEKTPOJIN3E PACILIIABOB U
pacTBopoB coieit. COCTaBIsATh CyMMapHbIE
20. | KontpoasHas padora 1 o teme yPABHEHHs! PeAKIIHi HIEKTPONH3a 01.02-05.02
«TeopeTnueckre OCHOBBI XUMUI)
Heoprannyeckas xumus (11 u)
Tema 6.Metaisl (6 1)
21. | OOmas xapakTepuUCTHUKa U XapakTepu30BaTh 00II1MEe CBOIICTBA METAJUIOB U 08.02-12.02
CIIOCOOBI MTOTyYSHHUS] METAIIJIOB. Pa3bACHITH X HA OCHOBE MPECTABICHHUH O
CTPOCHHH aTOMOB METAIIJIOB, METAJNTHIECKOM
22. O630p MeETaUIUYEeCKUX CBS3HM U METAJJIMYCCKOM KpHCTananeCKoﬁ 15.02-19.02
51eMeHTOB A- U B-rpymm. peuérke. MmrocTpupoBaTh IpuMepaMu CroCOOBI
MOJTyYCHUS] METAIOB. XapaKTepHU30BaTh
Xxumuueckue cpoiictBa MetauioB JA—IIA rpynn u
23. | Mens. llunk. Tutan. Xpom. ATIOMMHHS, COCTABIATD COOTBETCTBYIOLINE 22.02-26.02
Keneso, HUKeIb, MIATHHA. ypaBHEHHS peakiuit. OOBIACHATH 0COOEHHOCTH
CTPOCHUA aTOMOB XUMHUYCCKUX DJICMCHTOB b-
24. | CnnaBbl METaJLIOB. TPy nepuoamdeckoii cuctemsr J1. M. 01.03-05.03
MenneneeBa. CocTaBisITh ypaBHEHUS pEaKIUii,
XapaKTePH3YIOIINX CBONCTBA ME/IH, IIHKA,
25. | OKCHIbI ¥ THPOKCHIBI TUTaHa, XpoMa, kene3a. IlpenckaspiBaTe CBOWCTBA 09.03-12.03
METaJIOB. cIuiaBa, 3Has ero coctaB. OOBICHATD, KaK
M3MEHSIOTCS CBOMCTBA OKCHIOB U THIPOKCHIOB
26. | Ipaxmuueckas paboma METaILIOB 110 NEPHOAAM 1 A-TpYIIIaM 15.03-19.03

2 «Pemenue
3KCHepI/IMeHTaHbHLIX 3aJa4 1o
TeMe « MeTamisD).

nepuoandeckor Tabnuibl. OOBACHATH, KaK
U3MEHSIOTCSI CBOMCTBA OKCHUJIOB U THIPOKCHIOB
XAMHYECKOI0 DJIEMEHTA C MOBBIIIIEHHEM CTEIIEHN
OKHCJICHHSI €ro aToMa. 3aIllMChIBaTh B
MOJICKYJIIPHOM W NOHHOM BUJIE YPaBHEHUS
XUMHUYECKUX PEAKIINN, XapaKTePU3YFOIIUX
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB U




TUAPOKCUJIOB METAJJIOB, a TAKXKE
AKCTIEPUMEHTAIBHO JOKa3bIBaTh HATMYUE ITUX
CBOICTB. Pacno3HaBaTh KaTHOHBI COJIEH C
TIOMOIIBI0 KAYECTBEHHBIX PEaKIIUn

Tema 7. Hemetamier (5 )

27. | O630p HemeramtoB. CBOMCTBA U XapakrtepuzoBaTh o01Iue cBorictBa HemetawioB 1 | 31.03-02.04
MIPUMEHEHHUE BAKHEHIITHX Pa3bACHATH X HA OCHOBE MPECTABICHHM O
HEMETAJLIOB. cTpoeHHH aTomMa. Ha3piBaTh 001aCTH PUMEHEHUS
BaKHEHIINX HEMETATOB. XapaKTepU30BaTh
28. | OO6mIas XapaKTepPUCTUKA OKCUIOB | CBOMCTBA BBICIIKMX OKCH/IOB HEMETAJLIOB U 05.04-09.04
HEMETAJUIOB U KHCIIOPOJICOJICPKAMIUX KUCIIOT, COCTABIISTh
KHACJIOPOACOAEPIKAINX KUCIOT. YpaBHCHHSA COOTBETCTBYIOIINX peaKHHfI nu
OKHCIUTEIBHBIE CBOICTBA OOBSICHITH UX B CBETE MPEICTABICHUI 00
CEpHOI U a30THOH KHCIIOT. OKHUCIUTEIIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUAX U
Boﬂopoﬂ}][,}e COECIMHEHUS SHGKTpOHHTHLIeCKoﬁ JUCCcoluanuu. CocTaBiiaTh
HEMETaJLIOB. YPaBHEHUS PEaKIUi, XapaKTEePU3YIOIIIX
OKHCJIUTENbHbIE CBOMCTBA CEPHON M a30THOM
KHCIIOT. XapaKTepu30BaTh U3MEHEHUE CBOICTB
29. | l'eneruyeckas CBssb JIeTy4YHX BOJOPOJHBIX COEJMHEHUH HEMETAIIOB 12.04-16.04
HEOPraHMHECKHX W OPraHHYECKUX | 1o frepyony it A- rpyTaM MepHOIHIECKOR
BEILCCTB. cucteMsl. JIoKa3bIBaTh B3aNMOCBSI3b
HEOPraHUYECKUX U OPTraHUYCCKUX COCTUHCHUI.
30. | Ilpaxmuyeckas paboma 3 CocTapiATh ypaBHEHHA XUMHYECKHX PEAKIHUi, 19.04-23.04
«PelLIeHNE SKCTIEPHMEHTATBHBIX OTPaXAIONINX B3aUMOCBS3h HEOPTAaHHYECKUX U
3aa4 110 TeMe «HeMmeTamby. OpPTraHHYECKHX BEIIECTB, OOBICHATH X HA OCHOBE
TEOPUH TCKTPOIUTHUECKOH JUCCOIMALINN
31. | KonTposbHas pa6ora 2 ro Teme | HPEICTAaBICHUH 00 OKHCIUTENIBHO- 26.04-30.04
«HeopraHquCKa;{ XUMUS). BOCCTAaHOBUTEIIBHBIX ITPOLIECCAX. HpaKTH‘ICCKI/I
pacro3HaBaTh BEIECTBA C TIOMOIILIO
Ka4YeCTBEHHBIX PEaKINil Ha aHUOHBI
Tema 8. Xumus u Ku3Hb (3 4)
32. | XuMus B IPOMBIIIUIEHHOCTH. OOBsICHATH HayYHbIE MPUHIUIIBI Tpon3BocTBa Ha | 05.05-07.05
TIpUHIHITE XUMHYECKOTO MpUMepe MPOU3BOACTBA CEPHOU KUCIIOTHI.
MPOU3BOJICTBA. XUMHUKO-
TEXHOMOTHYECKHE PHHIIATIB [epeuncisaTh MPUHIUITEI XUMHUYECKOTO
MPOMBIIILTEHHOTO IOy eHHS MPOM3BOJICTBA, UCTIOIB3YEMbIC MPH MOTYUCHUH
meraioB. [IponsBoncTso uyryna | 1YHa.
1 CTaIH. CocTaBiATh ypaBHEHHs] XUMHYECKHX PEAKIUH,
MPOTEKAIONIHMX TPH IMOJTyICHUH YyTYHA ¥ CTaJIH.
33. | Xumus B ObITy. XUMUYeCKast 11.05-14.05
[POMBILUIEHHOCTb 1 Cobmoaath mpaBuiia 6e30macHON padoOTHI CO
OKpyIKaIoLast Cpejia. CpeICcCTBaMU OBITOBOM XUMHHU.
OOBICHATH NPUUMHBI XUMHUECKOTO 3arpA3HEHHS
34. | WTorosslii ypok Mo Kypcy XuMui | BO3/yXa, BOJOEMOB U TOYB 17.05-21.05,
11 knacca. 24.05, 25.05




