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Iliianupyemble pe3y/ibTaThl OCBOCHUS Y4eOHOr0 npeaMera « XuMHS» ¢ ONMCAHNEM YHHUBEPCAJIbHBIX Y4eOHbIX JAeiCTBUIA,
AOCTUTaeMbIX 00y4aIOIIUMUCS
JInYHOCTHBIE pPe3yabTaThI:

- ¢(hOpMHUPOBAHHOCTD MOJIOKHUTEITHLHOTO OTHOLICHUSI K XUMHUH, YTO 00YCIIaBIMBAeT MOTUBAIMIO K YIEOHOH eATEIIbHOCTH B BRIOpaHHOH cdepe;
-c(hopMUPOBAHHOCTH YMEHHS pPeLIaTh MPOOIEMBbl TOMCKOBOTO M TBOPYECKOTO XapaKTepa;
-c(hopMUPOBAHHOCTH YMEHUS TPOBOJIUTH CAMOAHAIIN3 U OCYIIECTBISATH CAMOKOHTPOJIb U CAMOOIICHKY Ha OCHOBE KPUTEPHUEB YCICIIHOCTH;

-c(hopMUPOBAHHOCTH HABBIKOB MPOSBJICHUS TO3HABATEIILHOM MHUIIMATUBBI B Y4€OHOM COTPYIHUYECTBE.
IIpeameTHBbIE pe3yIbTaThl:

-c(pOpMHUPOBAHHOCTH MPEICTABICHHI O MECTe XMMHUH B COBPEMEHHON HayYHOU KapTHHE MHUpPA; TOHUMaHUE POJIM XUMHUH B (POPMHUPOBAHUH KPYyro3opa
1 QYHKLIMOHAIBHON IrPaMOTHOCTH YEJIOBEKA JIJIsl pEIICHUs MPAKTHUECKUX 3aj1ay;

-BJIAZICHUC OCHOBOMOJIArartoliuMu XuMHUICCKUMU MMOHATUAMU, TCOPUAMU, 3aKOHAMU U 3aKOHOMCPHOCTAMHA,; YBCPCHHOC ITOJIL30BAHUC XUMHYECKOHU
TEPMUHOJIOTUEN 1 CUMBOJIMKOI;

-BJIaJCHUEC OCHOBHBIMU MCTOAaMU HAYYHOI'O IIO3HAHU A, UCITOJIB3YCMbIMH B XUMHUMU: Ha6J'II-OI[eHI/IC, OIMMCAaHUEC, UBMCPCHUC, DKCIICPUMEHT,; YMCHUC
06pa6aTI>IBaTB, O0OBICHATH PE3YIbTAThl HPOBCACHHBIX ONIBITOB U ACJIATh BBIBOJbI; TOTOBHOCTH U CIIOCOOHOCTh MCTO/bI IMO3HAHUWS IMPU PCHICHUA
IMPAKTUYCCKHUX 3a1a4,

-c(pOpPMUPOBAHHOCTH YMEHHUS 1aBaTh KOJIMUYECTBEHHBIEC OLICHKH U MPOBOJUTH PACUEThI [0 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM;
-BJIaJIcHUE MPaBUIaMH TEXHUKU O€30MaCHOCTH MPH UCIIOIb30BAHUH XUMUYECKUX BEIIECTB;
-c(pOpMHUPOBAHHOCTH YMEHHS MPOBOJIUTH IKCIIEPUMEHTHI Pa3HOM TUIAKTUUYECKON HAIpPaBIE€HHOCTH;

-c(OpMHPOBAHHOCTH YMEHHS OKa3bIBATh MEPBYIO MOMOIIb IPU OTPABICHUIX, 0’KOTaX U JPYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM
00opyIOBaHUEM.

MeTtanpeaMeTHble pe3yabTaThl:

C(bOpMI/IpOBaHHOCTB YMCHUSA CTaBUTH LICJIM 1 HOBBIC 3a/1a4 B y‘ICGC U ITI03HaBaTeIbHOMI JACATCIIbHOCTH,

OBJIa/IcHUE IPUEMAMHU CAMOCTOSITEIbHOTO IJIAHUPOBAHMS MMy Tel TOCTUKEHUS LeJd, YMEeHUsS BbIOUPaTh 3P PeKTUBHBIE CIIOCO0bI pellleHUsl Y4eOHbIX U
NMO3HABATEJbHBIX 32/12a4;C()OPMUPOBAHHOCTH YMEHHSI COOTHOCUTDH CBOH /1eliCTBHS € JIAHUPYEMbIMHU pe3yJIbTaATAMU;

-c(hopMUPOBAHHOCTH YMEHHS OCYILECTBIIATH KOHTPOJIb B MIPOIECcCe TOCTUKEHUS Pe3yIbTaTa, KOPPEKTUPOBATh CBOM JeHCTBUS;

-Cq)OpMI/IpOBaHHOCTB YMCHUA OICHUBATDH MPAaBHUJIbHOCTL BBITIOJIHCHUS y‘-IGGHBIX 3ala4 1 COOTBCTCTBYIOUIMEC BO3SMOKHOCTH UX PCIICHU,
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-BBICOKHI YPOBEHb KOMIIETEHTHOCTH B 00y1acTh uctonb3oBanus MKT;
-c(pOpMHUPOBAHHOCTDH IKOJIOTMUECKOTO MBIIICHUS;

-chopMHUPOBAHHOCTH YMEHHS MPUMEHSThH B TIO3HABATEILHOW, KOMMYHHKATHBHOW M COITUAIBHOMN MPAKTUKE 3HAHMSI, TOJIYYCHHBIC IIPU H3yUYECHUU
IpeaMeTa.
INJIAHUPYEMBIE TPEJMETHBIE PE3YJIbTATbI OCBOEHUS YUYUEBHOI'O TIPEJIMETA «XUMMUSA»:
B pesynbrare uzyuenus yueOHOro mpeamMera « XuMus» Ha ypOBHE CpeHero oo1ero o0pa3oBaHus:
BbInycKHUK HAYYHTCS:

-pacKkphIBaTh Ha IpUMEpax pojb XUMHUHU B ((OPMUPOBAHUU COBPEMEHHOI HaAyYHON KapTHHBI MUPa U B MPAKTUYECKOM JIEATEIbHOCTH YEJI0BEKa;
-IEMOHCTPUPOBAThH HAa MPUMEPAX B3aUMOCBS3b MEXKIY XUMHEH U APYTUMHU €CTECTBEHHBIMU HayKaMH;
-pacKpbIBaTh HA MPUMEpaAxX MOJIOKEHUS TEOPUU XUMHUUECKOTo cTpoeHusi A.M. byTiepoBa;

-noHnMaTh ¢puzndeckuit cmeica [lepuognueckoro 3akona /.M. MeHeneeBa u Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTh CBOWCTB XUMHUUYECKHX JIEMEHTOB
1 00pa30BaHHBIX UMH BEIIECTB OT JIEKTPOHHOTO CTPOCHUS aTOMOB;

-00BSICHITH MPUIMHBI MHOTO00pa3us BEIIECTB HA OCHOBE OOIIUX MPEACTABICHUI 00 UX COCTaBe M CTPOCHUU;

-IPUMEHSTh TPaBUJIA CHCTEMAaTHYECKOW MEXIYHAPOAHOW HOMEHKIIATYyphl KaK CPEICTBA Pa3NUYCHHS] M UICHTH()HKAIIUN BEIIECTB IO UX COCTaBYy U
CTPOCHUIO;

-COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKUX BEIIECTB KaK HOCUTENIeH MHPOPMAIIUU O CTPOCHUHU BEIIECTBA, €T0 CBOMCTBAX U
MIPUHAJISKHOCTH K ONPEICTICHHOMY KJIacCy COCIMHCHH;

-XapaKTepu30BaTh OPraHMYECKHUE BEIECTBA MO COCTaBY, CTPOEHHUIO W CBOMCTBAaM, YCTAaHABIUBATh MPUUYMHHO-CIIEICTBEHHBIC CBSI3M MEXIY JAaHHBIMU
XapaKTEePUCTUKAMH BEIIIECTBA;

-IPUBOJUTH MTPUMEPHI XUMHUYECKUX PEAKIUH, PACKPHIBAIONINX XapaKTePHbIE CBOMCTBA THITMYHBIX MPEICTABUTENCH KIIACCOB OPTaHUYECKHUX BEIIECTB C
LEJIBI0 UX UACHTU(DUKAIIMH U 00BSICHEHHS 00J1aCTH IPUMEHEHUS;

-IIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHHWS XMMHUYECKHX pPEaKIUi Ha OCHOBE 3HAHHMW O THUIAX XWMHUYECKOH CBS3M B MOJICKYJIaX PEarcHTOB M HX
PEaKIMOHHON CIIOCOOHOCTH;

-MCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUHU M XMMUYECKHX CBOMCTBAX BEILECTB I O€30MacHOr0 NPUMEHEHHUS B IPAKTUUYECKOH IesTeTbHOCTH;
-IPUBOJUTH MPUMEPHI MPAKTHUYECKOTO HCIOJIb30BAHUS MPOIYKTOB MNEepepadOTKH HePTH U NPHUPOTHOTO Ta3a, BHICOKOMOJICKYJSAPHBIX COCTUHEHUH
(TTONTMATHIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

-TIPOBOJIUTH OTBITHI IO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB: INIMIEPUHA, YKCYCHOM KUCIIOTHI, HETIPEIEIbHbIX KUPOB, TITIOKO3bI, KpaxMaina, OeJIKoB
— B COCTaBe MHIIEBBIX MPOAYKTOB H KOCMETUYECKUX CPEJICTB;

-BJIaJICTh NMPAaBUJIAMU U TIpUEMaMy 0€3011acHON pabOThl ¢ XUMUYECKUMH BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHHUEM;

-yCTaHaBJIHMBATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOH PEaKkIui U CMEIICHUSI XUMUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (DAKTOPOB C LEIBIO OMPEICIICHUS
ONITUMAJIBHBIX YCIIOBHM MPOTEKaHUS XMMUYECKHX MPOLIECCOB;

-IPUBOUTH MTPUMEPHI THAPOIIH3a COJICH B IIOBCEIHEBHOW )KU3HH YETIOBEKA;
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-IIPUBOIUTH MTPUMEPHI OKUCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKIUil B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIIECCaX U KU3HEICSTEIPHOCTH OPTaHU3MOB;
-IPUBOJUTH MTPUMEPHI XUMHUECKUX PEAKINH, PACKPHIBAIOIINX OOIIHE XMMUYECKAE CBOMCTBA IMMPOCTHIX BEIIECTB — METAJUIOB M HEMETAJLIOB;

-IPOBOJIMTH pacueThl HA HAXOXKICHHE MOJICKYJSIPHOW (OPMYIBI YIIIEBOAOPOJAa MO MPOAYKTAM CTOPaHUS W IO €ro OTHOCHUTEIBHOW TUIOTHOCTH U
MaCCOBBIM A0JIIM 3JIEMCHTOB, BXOAAIIMNX B €0 COCTAaB,

-BJI/ICTh TIPAaBUIIaMHU 0€30TIaCHOTO OOpaIleH sl ¢ €IKMMHU, TOPIOYMMH U TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMHU OBITOBON XUMUH;

-OCYIIECTBIISITh TOMCK XMMUYECKON HH(OPMAITUH 110 Ha3BaHUSM, HICHTH(UKATOPAM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

-KpPUTUYECKU OIICHUBATh M HHTEPIIPETUPOBATH XUMHUECKYIO HHPOPMAIINIO, COACPIKAIIYIOCS B COOOIICHHIX CPEJCTB MacCOBOM MH(POPMAIINH, pecypcax
WuTepHeTa, HayyHO- MOMYJISPHBIX CTAaThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LIENISX BBISBICHUS OIIMOOYHBIX CYXXICHUN WU
(hopmMupoBaHHS COOCTBEHHOU MO3HIINH;

-IPCACTABIIATh IIYTU PCIICHUA FHOG&HBHBIX HpOGHeM, CTOAINUX NCPCa YCIOBCUCCTBOM: 3KOJIOTUUYCCKUX, SHCPIrCTUUCCKUX, ChIPLCBBLIX, U POJIb XMMHUHU B
pEIIeHUH ATUX PolIeM
BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHThCSI:

-WJUTFOCTPUPOBATH HA IPUMEpaxX CTAHOBICHUE W SBOJIIOIMIO OPTraHUYECKON XMMHUH KaK HAYKW Ha Pa3IMYHbIX UCTOPUYECKHX ITAIaX €€ Pa3BUTHS,
-MCTI0JIb30BaTh METOJbl HAy4YHOT'O IMO3HAHUS MPHU BBIMOJHEHUWU MPOEKTOB U Y4eOHO- MCCIEeIOBATENbCKUX 33/Jay MO M3YyYEHHUIO CBOMCTB, CIOCOOOB
MOJIy4YEHHUS U PACIIO3HABAHUS OPTraHMYECKUX BEIIECTB;

-00BSICHATH IPUPOY M CITOCOOBI 00pa30BaHMUsI XUMHUUYECKON CBSI3M: KOBAJICHTHOM (TTOJISIPHOM, HETIOISPHON), HOHHOM, METaJUIMYECKOU, BOJIOPOTHOM — C
IEJIBIO OTIPE/ICTICHUSI XUMUYECKON aKTUBHOCTH BEILIECTB;

-yCTaHaBJIMBAaTh T€HETUYECKYIO CBS3b MEXKIY KJlacCaMH OpPraHMYECKHUX BEIIECTB Ui OOOCHOBAaHUS MPUHIUIHAIBHON BO3MOXKHOCTH MOJyYEHUs
OpPraHUYECKUX COCTUHEHUH 3aaHHOTO COCTaBa U CTPOCHUS;

-yCTaHaBIMBAaTh B3aUMOCBSI3M MEXIy ¢GakTaMu W Teopued, NPUYMHOW M CIEACTBHEM INpU aHajdu3e MNpoOJIeMHBIX CHUTyaluii U 0OOCHOBAaHUU
IIPUHUMAEMBIX PELICHUN HA OCHOBE XUMHUYECKUX 3HAHUMU.



Tabauuna conepkanus yueOHoro npeamera «Xumus» 10 kiaace.

Pa3nennl, TeMbl

PaGouas nporpamma

Pasnea Ne 1. Teopust XuMH4Y€CKOro CTPOCHHS OPraHNYEeCKUX COeIMHEHMI. 3

IIpupoaa xummnuyeckux cBsizei

Paznen Ne 2. YraeBogopoasbl. 9

Tema 2.1 IIpenenbHble yTriIeBOAOPOAbI-AIKaHbI 2

Tewma 2.2 HenpenenbHbIe yTIeBOOPOIBI (QTKEHBI, ATKAUCHBI H aJTKUHBI) 4

Tema 2.3 Apensl (apoMaTHYECKUE YTIEBOAOPO/IbI) 1

Tema 2.4 [IpupoHbIe HCTOUHUKHU U ITepepadoTKa yrieBoA0POI0B 2

Paznea Ne 3. Kuciaopoaconepxaiiue Opranudeckue coeJMHEeHusl. 11
Tema 3.1 Ciupthl 1 heHOITBI 3

Tema 3.2 Anberuipl, KeTOHBI U KapOOHOBBIE KUCIIOTHI 3

Tema 3.3 Cnoxxuble 3¢pupsl. JKupsl. 2

Tema 3.4 YrieBonsl. 3

Paznen Ne 4. AzoTcoaep:xaiye OpranudecKue coeInHeHust 5

Pa3znen Ne 5. Xumus noaumeposn 5

Bcero 34

Tabanna cogepxxanusi yaeOHoro npeamera « Xumus» 11 kiacc.

Pasnennl, TeMbl

Pabouyas nporpamMmma

[ToBTOpenue kypca xumuu 10 kinacca

1

Pa3znen Ne 1. TeopeTrnyeckne 0CHOBbI XUMHU

19




Tema 1.1 Baxnelmue XMUMUYECKHE TOHATUS U 3aKOHBI 4
Tema 1.2 Ctpoenue BemecTsa 3
Tema 1.3 Xumuueckue peakuuu 3
Tema 1.4 PactBOpbI 5
Tema 1.5 DneKTpoXUMUYECKUE PEaKIINU 4
Paznea Ne 2. Heoprannueckast XuMust 11
Tema 2.1 MeTamisl 6
Tema 2.2 Hemeramisl 5
Pa3zgena Ne 3. Xumus u Ku3Hb 3
Pe3epBHOe Bpems -
Bcero 34




Conep:xxanue y4e0OHOro npeamera
10kaacce (344; 1u. B HEAeNO)

Teopusi XMMHYECKOT0 CTPOEHHUSI OPraHUYECKHUX COeTUHEHM.
IIpupoaa xummnuyeckux cBsizei

Oprannueckue BemiectBa. Oprannueckas xumusi. CTaHOBJIEHWE OPraHUYECKON XMMUU KaK HayKu. Teopusi XUMUYECKOTO CTPOCHHUSI BEIIECTB.
Yrneponnsii ckener. M3omepus. HM3omMepsl.

CocTosiHHE AJEKTPOHOB B aTOME. DHEPreTUYECKUE YPOBHU U MOTYPOBHU. DJIIEKTPOHHBIE OPOUTAIIH, S- DJIEKTPOHBI U P — 3JEKTPOHbI. CIHH 3J1eKTpOHA.
CrnapeHHbIE 3JIEKTPOHBI. DIIeKTpOHHAs KoHpurypamus. ['papuueckue 3nekTpoHHbIe GOPMYIIBL. DIEKTPOHHAS MIPUPOAA XUMHUUECKUX CBSI3€H, MM CBSI3b M CUTMa
CBsI3b. METO/1 BAJICHTHBIX CBSI3EH.

Knaccudukanust opranndeckux coequHeHnil. OyHKIMOHAIbHAS TPYIIA.

Yraesogopoabl

[Ipenenbuabie yriaeBomopoabl (ankaHbl). Bo30ykIeHHOE COCTOSHHME aroMa yriaepoja. [ uOpuau3anus aTOMHBIX opOuTaield. DJEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.

TI'omonoru. I'omosiornyeckas pazHocTh. ['oMonornueckuid paa. MexiyHapoaHas HOMEHKJIaTypa OpraHMYeCKUX BellecTB. M3omMepus yriiepoaHoro
CKeJeTa.

Mertan. [lonyuenue, puznyeckue 1 XuMUUYECKHEe CBOMCTBA MeTaHa. Peakiuu 3aMenieHus (raloreHUpOBaHUE), IETHIPUPOBAHUS U U30MEpPU3aLIUU
ankanoB. Llennbie peakun. CBoOOAHBIE paguKaibl. ['aJoreHonpon3BOIHBIC AJTKAHOB.

Kparnsbie cBs3u. HenpenenbHble yriaeBogopoabl. AjkeHsl. CTpOEHUE MOJIEKYJIbI, TOMOJIOTHsI, HOMEHKJIAaTypa 1 u3omepusi. Sp2 — rubpuausanus. ITeH
(atriien). Mi3oMepust yriaepogHoTo CKeleTa U TOJIOKEHUS ABOMHOM cBsi3u. [IpocTpaHcTBeHHAs M30MepHs (CTEPEON30MeEpHs).

[ToryueHnue 1 XuMu4Yeckue CBOMCTBA aJIKeHOB. Peakuuu npucoequHenust (TUapupoBaHue, ralorTeHUPOBaHNE, THAPATALUs ), OKUCICHHUE U

nosmMepu3anuu ankeHoB. [IpaBuino MapkoBHHKOBa. BeicokoMonekymsipHble coequHeHus. KauecTBeHHbIE peakiuy Ha JBOMHYIO CBSI3b.



AnkanueHsl (IMEHOBBIC yTaeBoA0po bl ). M3omepus u HomeHknatypa. Jlusunun (Oytaguena-1,3) . Mzonpen (2-metundyraauen-1,3). ConpspkEHHBIC
nBoiiHbIe cBsA3U. [lomyuenue u XuMuueckre CBOMCTBA alikaaueHoB. Peakiuy npucoequHeHus (raJloreHUPOBaHMs) U OJIMMEPU3alUY alKaHECHOB.
AnxuHbl. AuetwieH (3TUH) U ero romoinoru. M3omepus u HOMEHKiatypa. Meoicknaccosas uzomepus. sp-Iubpuousayus. XUMAYECKUE CBOWCTBA
QJIKMHOB. Peakuiuy nmprcoeAMHEHNs], OKUCIIEHUS U TOJUMEPU3alMH aJIKUHOB.
Apensbl (apoMaTHUecKue yriaeBoaopoabl). M3omepus u HomeHkIaTypa. benson. benzonbHoe kombio. Tomyon. M3omepus 3amecTuTenei.
XuMudeckue cBoiicTBa O€H30J1a U ero roMoJoros. Peakiuu 3amenieHus (rajJoreHUpoBaHUE, HUTPOBAHKE), OKUCICHUE U TIPUCOeIMHEHUs apeHoB. [lecTuiiuasl.
I'enernyeckas CBS3b apEHOB C APYTUMHU YIJIEBOJIOPOAAMH.

[TpupoaHble UCTOYHHUKH YTIeBoA0poA0B. [Ipupoansiii ra3. Hedts. [lonmyTHble HedTsHBIE ra3bl. KaMeHHBIH yros.

ITepepabotka HedTu. Ileperonka Hedtn. Pextudukanmonnas xosnonHa. bensun. Jlurpowmn. Kepocun. Kpekunr nedtenpomyktoB. TepmMudeckuin u
KaTaJIuTUYeCKui KpekuHru. [Tupomnus.

Kucnopoaconepsxamue opranu4ecKue coeJUHEHHs.

Kucnopoacoaepxamue opranuueckue coennHeHus. OOHOATOMHBIE NpenelbHble cnupThl. DyHKIUOHaNbHAs  Trpynmna cnuproB. M3omepus u
HOMEHKJIaTypa CIHUPTOB. MeTaHos (METHJIOBBIA CIUPT). DTaHOJ (3TWIOBBINA cnupT). [lepBUUHBIN, BTOPUYHBIA U TPETUYHBIA aToOM yriepoaa. BomopomHas
CBS3b.

[Monyuyenne n xumHuuyeckue cBOMCTBa crnupToB. CriuproBoe OposkeHue. depmeHTH. BomopoaHsie cBszu. PHU3MOIOTHYECKOE ACHCTBUE METaHONA U
ATaHOJIA. AJKOTOJU3M.

MHoroaromMHble COUPTHL. DTUJIEHIJIMKOIb W INIMLEPUH. XUMUYECKHE CBOMCTBA MPEIEIbHBIX MHOINOAaTOMHBIX CcIUPTOB. KauecTBeHHas peakuus Ha
MHOTI'0ATOMHBIE CIIUPTBHI.

®eHoubl. ApoMaTuiecKkue CUPTHL. XUMUYecKHue cBorcTBa (peHona. KauecTBeHHas peakius Ha (eHOIM.

KapOonuneasie coennnenus. KapoonunbHas rpynmna. Anpaerunsas rpynmna. Ansaeruabl. Keronsl. M3omepust 1 HOMEHKIIATypa.

[TomyyeHue U XUMHUYECKUE CBOMCTBA albJACTUIOB. Peakiiuu OKMUCIeHUS U IPUCOCTMHEHUS albaeru10B. KauecTBeHHbIC peakIiy Ha allbJICTHIbI.



Kap6onossie kucnotel. KapOokcmibHas rpynma (kapOokcorpyrma). M3omepuss 1 HOMEHKIaTypa KapOOHOBBIX KUCIOT. OJHOOCHOBHBIC TPEACIIbHBIC
KapOOHOBBIE KHUCTOTHI. [loyueHrne OJHOOCHOBHBIX MPEAETbHBIX KapOOHOBBIX KHCIOT. XUMHYECKHE CBOICTBAa OAHOOCHOBHBIX MpENeibHBIX KapOOHOBBIX
KHUCJIOT. MypaBbHHAas KUCIOTA. YKCYCHAsI KUCIOTA. ALIETATHI.

Crnoxuble 3¢upsl u xupsl. Homenknarypa. Ilonydenne, XuMuyeckre CBOWCTBa CIOXHBIX 3(upoB. Peakuus srepudukanuu. IllenouHoit ruapomms
CJIOKHOTO 3upa (OMBUICHHE).

Kupsl. TBepabie KUPBI, )KUAKAE )KUPbl. CHHTETUYECKUE MOIOIINE CPEACTBA.

VYrneBoasl. Monocaxapuel. I'moko3a. @pykroza. Onurocaxapuasl. ucaxapuael. Caxaposa.

[Homucaxapunsl. Kpaxman. I'mukoren. Peaknus nonukonaeHcauuu. KauecTBeHHass peakiuss Ha Kpaxman. llemmronosza. Anerumnuenirosnosa.
Kinaccudukanms BOJIOKOH.

A3oTcoaepaxaliyue OpraHu4ecKue coeJMHeHHus.

A3oTconeprkalie opraHn4eckiue coeAMHeHnss. AMUHbL. AMuHOorpymnmna. AHuiauH. [lonydyeHue u XuMuUYecKrue CBOMCTBA aHUJIMHA.

AwmunHokucaotsel. Mzomepust 1 HoMeHkarypa. bunonspusiii non. Ilentuanas (amunnas) rpynna. [lentunnas (aMuaHas) cBsA3b. XMMHUYECKUE CBOWCTBA
amMuHOKHCIOT. Ilentunel. [Tomunentuasl. I mumuy.

benku. CtpykTypa OeIKOBOM MOJIEKYIIbI (IEpBUYHAS, BTOPUYHAS, TPETHYHASI, YETBEPTUUHAS ). XUMHUYECKHE CBOMCTBA OenKkoB. JleHaTyparus u
rusponu3 6enkoB. L{BeTHbIE peakiuu Ha OEJIKu.

A3zoTrconeprxaliye rereporuukiandeckue coennnenus. upnaun. [uppon. Iupumuaun. Ilypus. A30TUCTBIE OCHOBaHUS.

Hyxnennoseie kucnotsl. Hykneornipl. KommnemeHTapHbIEe a30TUCTBIE OCHOBAHUS.

Xumus u 310poBbe yenoBeka. apmakomorndyeckass XuMus.

XuMus 1MoJIMMepoB

[Honmumepsl. Crenens nonumepusanuu. Monomep. CtpykTtypHOe 3BeHO. TepmornnacTuunble noiuMepsl. Ctepeoperyiisipasie noaumepsl. [loauatumnes.
[Monmunponunen. [TonmurerpadTopaTusieH.

TepmopeakTuBHbIe moauMepsl. DeHonodopmanbaeruaabie cMoibl. [Imactmaccel. @enormacTel. AMHHOIUIACTHI. [IeHOMITACTHI.

[Tpupoauslii kayuyk. Pesuna. D00HUT.



CuHTeTHYeCcKre KayuyKHu.

Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

JdemoHcTpanmuu.
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e (OOpa3ibl OpraHuYecKuX BEIIeCTB U MaTepraaoB. Moaenu MOJIEKYJI OPTAaHHYECKUX BEIICCTB

e OTHOIICHNE aJTKaHOB K KUCJIOTaM, IIEI0YaM, PacTBOPY MepMaHraHaTa KaJlus U OpOMHOU BOJIE.

e Mojenu MOJEKyJl TOMOJIOTOB M u30oMepoB. [lomydenue aneruinena kapOUIHBIM criocoOoM. B3anMoselicTBre aneTusIeHa ¢ pacTBOPOM IEepMaHraHaTa
Kaymst 1 OpoMHOM Bosioi. ["'openne anetriiena. Pa3noxenne kaydyka mpu HarpeBaHUM M UCTIBITAHUE MTPOIYKTOB Pa3IOKEHHUS. 3HAKOMCTBO C 00pa3iaMu
Kay4yKOB.

e benzon kak pactBopurens. ['openue 6ensona. OtHomeHue 6eH301a K OpOMHOI BOJIe ¥ pacTBOPY NepMaHraHata kanus. OKHCIEHUE TOTyolia

e PacrBopeHue B alleTOHE PA3IMYHBIX OPIrAHUYECKUX BEILIECTB.

e OOpa3ubl MOIOIIUX M YUCTAILINX CPEACTB.

e  (OOpa3ipl IacTMacc, CAHTETUYECKUX KayYyKOB U CHHTETHYECKHUX BOJIOKOH.

JlabGopaTopHble ONBITHI.

1. W3sroromneHue moneneit MOJIEKYJ yTI€BOAOPOIOB

2. OsnHaxkomJieHHE ¢ 0Opa3laMy IPOaAyKTOB HedTenepepaboTKu

3. OxwucrneHue MeTaHais (3TaHanst) okcugom cepedpa(l).

4. OxwucieHue MeTaHas (3TaHalsl) THAPOKCUIOM Meau(2)

PacTBOpHMOCTB JKHPOB, JOKA3aTEIbCTBO UX HEMPEAEIBHOIO XapaKTepa, OMbIJICHHE KUPOB.

CpaBHGHI/Ie CBOMCTB MBIJIa U CHHTETUUECCKHUX MOIOMIUX CPCACTB

B3aumopeiicTBue caxapo3bl C THAPOKCUIOM KaJbIIHS.

5

6

7. CBoOMCTBA IJIIOKO3bI KaK aJlbJAETUA0CIUPTA.

8

9. IlpuroroBiieHHE KPaXMaJIbHOTO KJIEUCTEPA U B3AUMOAECHCTBHUE C HOIOM.
1

0. I'maponn3 kpaxmaiia.



11. O3nakomiieHue ¢ 006pas3namMu MPUPOAHBIX M HICKYCCTBEHHBIX BOJIOKOH.

12. IIBeTHBIC peakyy Ha OCTKH

13. CBolicTBa KarpoHa.

IIpakTnyeckne padoThl

1.

2
3.
4

[Tosrydenue 3TUIEHA U OMBITHI C HUM.
[Tomyuenue u cBoiCTBa KAPOOHOBBIX KUCIIOT.
Pemienne skcniepruMeHTaANIbHBIX 33]]a4 HA PACIIO3HABAHNE OPTAHMYECKUX BEIIECTB.

Pacno3HaBanue miacTMacc ¥ BOJIOKOH.

Conep:xxanue y4ye0OHOro npeamera
11kaace (344; 1u. B HEAeno0)
Teopernyeckue 0CHOBbI XUMHMHU
Baxueiimne xuMuuecKke MOHATHS U 3aKOHbI. XUMHUYECKUH 3JIeMeHT. ATOMHBIN HoMep. MaccoBoe uucno. Hyknunel. Pagronykinuasl. U3oTormebl.
3aK0H COXpaHEHUsI MacChl BEIIECTB. 3aKOH COXPAaHEHUS U TIpeBpaiieHus SHepruu. Jlepext macchl.

[Tepunonnueckuii 3akoH. DneKkTpoHHas kKoHpuryparus. ['paduueckas snektponHas Gopmyia. Pacnpeaenenne 31eKTpOHOB B aTOMaxX JIEMEHTOB MaJTbIX

1 OOJBIINX TIEPUOJIOB, S-, P-, d- 1 f —3nemenTsl. JlanTaHOUIBI. AKTHHOUABL. VICKYCCTBEHHO MOTYYCHHBIE JIEMEHTHI. BalneHTHOCTh. BalleHTHBIE BOZMOXKHOCTH

aTOMOB. BOI[OpO,Z[HBIe COCAMHCHUA.

CBA3b.
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Crpoenue BemectBa. MonHas cBs3b. KoBaneHTHas (ToJisipHast ¥ HETIOJISIpHAs) CBsI3b. DJIEKTpOHHAs (popmyiia. Meraummueckas cBs3b. Bogopoanas

I'ubpuan3anys aTOMHBIX OpOUTaIeH.
Kpucramner: aroMHbBIE, MOJIEKYJISIPHBIC, HOHHBIC, METATMYECKHE. DJIEMEHTapHAas STUeHKa.

[Tomamopdusm. [Tomumopdubie Mmonudukanuu. Amtorponus. M3omepus. 'omonorus. XuMUYeCKU CUHTE3.



Xumudaeckue pEaKkIuu. OKHMCITNTEIIFHO — BOCCTAHOBUTEIIBHEIC pEaKkuu. PeaKHI/II/I Pa3I0XKCHUA, COCAUHCHU A, 3aMCILICHM, obMeHa. BKSOTGPMI/ILIGCKI/IG n

sHJ0TepMUYEcKHe peakiuu. O0paTtumMbie U HeoOpaTUMBbIe peakiuu. TemtoBoit 3¢ ekt peakiuu. 3akon ['ecca. Tepmoxumudeckue ypapHeHus. Terora

oOpazoBanus. Temuora cropaHus.

CKOpOCTh XMMHUYECKOH peakiMi. AKTUBUPOBaHHBIN KOMIUIEKC. 3aKOH JEHCTBYOIUX Macc. KnHeTn4ueckoe ypaBHEHUE PEaKIIMH.
Karanuz. Katanuzarop. Uaru6utop. 'oMOTeHHBIN 1 TeTepOreHHbIN KaTan3. KataauTndeckrue peakinm.

Xumunueckoe paBHoBecue. [Tpunuun Jle [larenbe.

PactBopsl. [lucniepcusie cuctemsl. ' pyboaucnepcHbie cucTeMsbl (CyCrieH3uu 1 dMyJbcun ). Kommonaaeie pacTBopsI (30711). A3p030I1H.
Crioco0bI BeIpaXeHHs KOHIICHTPALUU pacTBOPOB. MoJsipHas KOHIEHTpALus (MOJISIPHOCTB).

DIIEKTPOJIUTHL. DIEKTpoauTHYecKas qucconnanus. Crenenb nucconuanuu. Koncranra nucconuanuu. Bogopoanelil mokasarens. Peakuyy noHHOTO

oOMmeHa.

I'maponus oprannyeckux BewecTs. I 'uapoaus conen.

DNeKTpOXUMHUECKHE peakuu. ['anbBaHnuecKnii aeMeHT. DnekTpoabl. AHoa. Karoa. AkkymynsaTop. TOIIMBHBIN 37€MEHT. DIEKTPOXUMHUSL.
Psn crangapTHBIX 3JE€KTPOJIHBIX TOTEHIHAIOB. CTaHIapTHBIE yCiaoBuA. CTaHIApTHBIA BOJOPOIHBINA MOTECHIMAI.

Kopposus metainos. Xumudeckast U 3J1€KTPOXUMHUYECKas KOPPO3USL.

DNeKTpoan3. DNEKTPOIN3 BOJHBIX PACTBOPOB. DJIEKTPOIN3 PACILIaBOB.

Heoprannyeckasi Xumus

Metamibl. CriocoObl OTy4eHHsT MeTaIUTOB. JIeTkue u TsDKENbIe MeTaITbl. JIErKoTIaBkie U TYroIJIaBKUE MeTaJUTbl. MeTaluimieckue  3JeMeHThl  A-

u b-rpynmn. Menp. Llunk. Tutan. Xpom. XKeneszo. Hukens. [Inatuna.
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Cmnasel. Jlerupytomue no6aBku. Yepueie metasuibl. L{BeTHbie Metaisl. UyryH. Crans. JlerupoBaHHbIE CTalH.
OKcuabl U THAPOKCUIBI METAILIIOB.

Hemeramnsl. [IpocThie BenecTBa — HeMeTauibl. Yiiepoa. Kpemuawuii. A3zot. ®ocdhop. Kucnopoa. Cepa. drop. Ximop.
Kucnornasie okcunpl. Kucnopoaconepxanime KuciaoTel. CepHas KUcI0Ta. A30THasi KUCJIOTA.

BO,Z[OpOI[HBIe COCIMHCHUA HEMCTAJLJIIOB.



I'ereTmueckas CBA3b HEOPTaHNUYCCKUX U OPraHNYCCKUX BEIICCTB.

XuMHA ¥ KU3HD
XuMuueckasi IpOMbBIIUIEHHOCTh. XUMHYECKasi TEXHOJOTUS.

XVMHUKO-TEXHOJIOTHYECKHUE MPUHIUIIB MPOMBIIUIEHHOTO MOJdy4deHus MmeramuioB. YUepHas wmetamunyprus. IlpomsBoictBo uyryHa. JlomeHHast medb.
Arnomepanus. [IpousBoacto cranm. Kucimoponnsiii koHBepTep. be30Tx0mHO€ Mpon3BOACTBO.

Xumust B Obity. Ilpomyktel murtanus. bertoBas xumus. Otnenounsle MaTepuanbl. JIeKapcTBEHHBIE Ipenaparbl. DKOJOTMYECKHH MOHHTOPUHT.
Hpe;[eano AONYCTHUMBIC KOHIICHTPAIHUH.

JdemoHcTpaumnu.

Mopenu NOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUINYECKUX KPUCTAIUIMYECKUX PEHIETOK.

Mopenu MoeKyJ1 H30MEPOB U TOMOJIOTOB

Pa3nuuHble TUIIBI XUMAYECKUX PEAKLIUN, BUIEOONBITHI 110 OPTaHUYECKON XUMUHU.

OO6pa3ibl METAJIOB ¥ UX COSIUHEHUH, CIIIIABOB.

BzaumopeiicTBue METaIIIOB ¢ KUCIOPOAOM, KHUCIIOTaMH, BOJOM.

Jloka3zaTenbcTBO aM(pOTEPHOCTH ATFOMUHHUS M €T0 THIPOKCHIA.

B3aumoneiicTBrue Meu U jkeme3a ¢ KUCIOPOI0M; B3aUMOJICHCTBUE MENIU U JKeJie3a C KUCIOTaMHu (CepHasi, COJIsHAs).

[Monyuenue runpokcunoB meau (I11) u xpoma (L), okcuna meam.

BzaumopeicTBue OKCHIOB U THIPOKCUAOB METAJUIOB C KUCIOTAMH.

JlokazarenbcTBo aM(poTepHOCTH coenquHennid xpoma(LLl)

OO6pa3ibl HEMETAIIOB.

Monenu KpucTasindeckux pemeéTok aimMasa u rpadura.

[Tomyyenue ammuaka v XJ0pOBOAOPO/IA, PACTBOPEHHE UX B BOJE, 10KA3aTEIBCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BEIIECTB.
Cxuranue yriasi U cepbl B KUCIOPOJE, ONpPENEICeHUEe XUMHUYECKHX CBOMCTB MPOAYKTOB cropaHusa. B3auMonencTBHE C MEIbIO0 KOHIIEHTPUPOBAHHOU
CEpHOM KUCIIOTHI, KOHIIECHTPHUPOBAHHOW U pa30aBIeHHON a30THOW KHUCIIOTHI.

e OOpasubl cpeACcTB OBITOBOM XUMUU, HHCTPYKIIMH 110 KX TPUMEHEHHUIO.

JlaGopaTopHbIe ONBITHI.
1. W3ydeHwue BIMSHUS Pa3IMIHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKUX PEaKITUi
2. OmpeneneHue peakliuu Cpeibl YHUBEPCATbHBIM HHIANKATOPOM.
3. T'uaponus comnen.
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IIpakTnyeckne padoThl
1. IIpuroroBieHue pacTBOPOB € 3aJaHHOM MOJISIPHOM KOHIIEHTPAILIUEH».
2. Pemenue skciepuMeHTAIBHBIX 33124 110 TeMe «MeTauibn
3. Pemenne skcnepuMeHTANIBHBIX 3a1a4 110 TeMe «HemeTamnbn

[TpakTryeckue paboThl CrPYNIUPOBAHBI B OJOKH — XUMHUYECKUE MPAKTUKYMBbI, KOTOPBIE CITyKaT HEe TOJBKO CPEICTBOM 3aKpEIICHHUS] YMEHUN U HaBBIKOB, HO
TaKXe U CPEACTBOM KOHTPOJIS 32 KAUECTBOM UX C(HOPMHUPOBAHHOCTH.

TeMbl NPOEKTHBIX padoT

AHTHOMOTUKH — MOIITHOE OpYKHE.

benku — ocHoBa xu3HH. M3yueHne 6enkoB, pepMEeHTOB: B3I XMMUKa, Onosora, (pu3uka.

B mupe nHaukaTopos.

Bimstaue PH cpenbl Ha poCcT pacTeHuid.

BrusiHue ciupTHRIX HATUTKOB HA JICHATYPAIIUIO OSJTKOB.

BrIpamuBaHnue KpUCTAILIOB.

3HaueHue OMOTIOTUMEPOB B MEIUIIUHE.

Wox B Haweil u3HM.

UccnepoBanue nporecca pa3nokeHusi HEKOTOPBIX MOJTUMEPOB.

KauecTBeHHBIC peaKIIMM HA NOHBI JIUTUS, HATPUS, KAIHsI, OSpPUIUTHSI, MATHUS, KaJbIUs , CTPOHIIUS U Oapusl.
JleTaromue MeTaib.

HaHOoTexHOIOTHH B XUMHUM.

OOHapyxeHrne HUTPATOB B PACTCHHSIX.

OO6HapyxeHune THKETBIX METAIUIOB B PACTEHUAX. BiusHuEe TsHKETBIX METAIOB HAa POCT U Pa3BUTHE MPOPOCTKOB.
[Tonumepbl — COBpEMEHHbIE KOHCTPYKIIMOHHBIE MaTEPUAIBI.

CruraBel B HaIICH KU3HU.

VYHukanpHOE BemecTBo — Boaa. Kakyto Boxy mMbl béM? [IpocTeiiimme crmocoObl OUMCTKH BOABI U3 MPUPOTHBIX HCTOUYHUKOB.
XUMHS 1 XUMHYECKasi TEXHOJIOTHS B PEIICHUH ITPOOJIEM YeIOBEYECTRA.

DKOJI0rus IoMa.
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4. TemaTn4yeckoe NJIAHUPOBAHUE C ONpeaeIeHMeM OCHOBHbIX BU/IOB Y4eOHOM 1esiTeJIbHOCTH.

10 kaacc

TeMbl, BXOAsIIIIHE B TaHHBIA pa3aeJt

OcHoOBHOe coep:kaHue
10 TeMaM

XapakTepucTHKA OCHOBHBIX BU0B
AesiTeIbHOCTH YUCHUKA (Ha YPOBHE
Y4eOHBbIX IeHCTBH)

10 xkaacc

1. Teopusi XMMHYECKOr0 CTPOCHHUSI OPraHnyeckux coennHennii. Ilpupona xummuyeckux cpsseit. (3 1)

Opranuueckue BelecTBa. XUMUYECKoe cTpoeHue. Teopust
XMMHYECKOIO0 CTPOEHHMS BELIECTB. Y TIIEPOAHBIN cKeneT. M3omepus.
N3omeppl. DHEpreTHYecKue ypoBHU U MOAYPOBHU. DJIEKTPOHHBIE
opourtanu. S u P —Dnexrponsl. CrinH 3nekTpoHa. CriapeHHbIe
3JICKTPOHBL. DJIEKTpoHHas KoHpurypamus. ['paduyeckue
AJIEKTPOHHBIE opMyIbl. CHTMa ¥ A - CBSI3U. METO/1 BaJICHTHBIX
cBs3eil. DyHKIMOHANbHAS TPyHa.

1.ITpeameT opraHM4eCcKO XUMUH.
Teopust XUMHUECKOTO CTPOCHUS
OpPraHUYECKHUX BELIECTB.

2. CocTostHUME 3JIEKTPOHOB B
aToMe. DIJIEKTPOHHAs MPUPOJa
XUMHUYECKHUX CBSI3EH B
OpPraHUYECKHUX COCTUHEHHUSIX.

3. Knnaccudukanus coennHeHu
OpraHUYECKHX.
JemoncTpanuu. O6pasisi
OpraHUYECKUX BEUIECTB U
MarepuanoB. Mozenu MoJIeKyn
OpraHUYECKUX BEUIECTB

OOBSCHATDH, TOUEMY OPTaHUYECKYIO
XMMHIO BBIICIIMIIN B OTJICJIbHBINA pa3zien
xumui. [lepednciasiTe OCHOBHBIE
NPEINOCHUIKH BOSHUKHOBEHHS TEOPHH
XUMHYECKOTo CTpoeHus. Paznuuate Tpu
OCHOBHBIX THIIa YTIEPOJHOTO CKeJeTa:
pa3BETBIEHHBIN, HEPA3BETBICHHBIN 1
UKIMYecKuil. OnpenensTb HaTuyue
aTOMOB YTJIepo/ia, BOJOPOA U XJIopa B
OpraHuYecKux BemlecTBax. PazmuuaTs
MOHSTHSL «3JIEKTPOHHAS 000JI0UKa» U
«3JIEKTpOHHAs opOuTanby. M300paxarsb
3JIEKTPOHHBIE KOH(UTYpAIIH aTOMOB
3JIEMEHTOB 1-T0 U 2-r0 MepuooB C
MOMOIIBIO AJIEKTPOHHBIX U
rpadu4ecKux 3JIEKTPOHHBIX (POPMYIL.
OOBSCHATh MEXaHU3M 00pa30BaHUS U
0COOEHHOCTH G- U TT- CBA3EH.
Onpenensatb NPpUHAATIEKHOCTh
OpPraHUYECKOT0 BEIIECTBA K TOMY WJIU
MHOMY KJIacCy I10 CTPYKTYPHOU

dbopmyie.
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2. YraeBoaopoasl (9 4)

2.1. llpenenbHbIe YrieBOAOPOAbI — AJKAHBI (2 4)

[IpenenwvHBIC YraeBOAOPOABI (aKaHbl). Bo30ykaE€HHOE COCTOsSTHUE
aTtoma yriepoaa. [ mOpunuzaius aToMHBIX opOuTaneit. ['omosmoru.
I'omonornueckas pasHocTs. ['oMOIOrHUecKUi psi.
MextyHapoaHas HOMEHKJIATypa OpraHM4eCKUX BEIIECTB.
N3omepus yriepogHoro ckenera. Peakiuu 3amerienus
(TamoreHnpoBaHue), ACTUIPUPOBAHUS, H30MEPHU3AIINN AJTKAHOB.
Hennsle peakiuu. CBoO60OAHBIE paguKaibl. ['aqoreHonpon3Bo HbIE
aJIKaHOB

4. DnekTpoHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
QJIKaHOB. | ' OMOJIOTH ¥ U30MEPBI
aJIKaHOB.

5. MeraH — npocTenimmii
IIPEICTaBUTEND AJIKAHOB.
JdemoncTpanuu. OTHOIIEHNE
aJIKaHOB K KUCJIOTaM, WIeJI04aM
pacTBopy IepMaHraHaTa Kaiaus U
OpOMHO¥ BojIE.

JlabopaTopHBIi ONBIT.
N3roroBneHue Moaenei MOJIeKyJ
YIJIEBOIOPOIOB

OOBSICHATH MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJI aJIKaHOB HA OCHOBE
MPEJICTABICHUA O THOPUAU3AINH
opOuTasneit atoma yrieposa.
N3roraBnuBath MOJIEIN MOJIEKYJ
aJIKaHOB, PYKOBOJCTBYSCh TEOpHUE
XUMHUYECKOT'O CTPOCHHSI OPraHUYECKUX
BeniecTB. OTiIMYaTh TOMOJIOTH OT
n3omepoB. Ha3pIBaTh ankaHbl MO
MEXIyHapOAHONH HOMEHKIIaType.
CocTaBiATh ypaBHEHUSI XUMUYECKHUX
pEaAKILH, XapaKTEPU3YIOIIUX
XUMHUYECKHE CBOMCTBA METaHa U €Tro
romosioroB. Penate pacuérHeie 3a/1auu
Ha BBIBOJ] JOPMYITBI OPraHUIECKOTO
BEIIECTBA.

2.2. HenpeneJibHbIE YIJ1€BOJAOPOABI (AJKeHbI, ATKAAUEHbI U ATKUHBI) (4 1)

Kpatnsie cBs3u. HemnpenenbHbie yriaeBogopoAbl. ATKEHEI. Sp -
['ubpuauzanms. OteH (3tusneH). M3omepus moioKeHus ABOMHON
cs3u. [IpocTpancTBeHHast u3oMepus (crepeo-u3omepusi). Peakiumn
npucoeAMHEeHUs (TUIPUPOBaHKE, TaIOTEHUPOBAaHKE, THpaTaIusl),
OKHCJICHUS Y TIOTUMEPU3AINH aJTKEHOB. BBICOKOMOJIEKYISIpHBIC
coequHeHus. KauecTBeHHbIE peaKUK Ha ABOMHYIO CBSI3b.
Ankanuensl (IneHOBBIC yriaeBogopoabl). Jusuamn (OytanueH-1,3).
N3omnpen (2-metundyTtanuen-1,3). ConpspkEHHBIE TBOMHBIC CBSI3H.
Peakmuu npucoequHeHus! (TaIOTeHUPOBAHUS ) U TIOJTMMEPU3AIHH
alKaaueHoB. AtieTuieH (3TUH). MeXKIaccoBas HU30MEpHs. Sp-
['uOpuau3alyst MEKTPOHHBIX opOuTael. Peakiyy npucoeIMHEeHNS,

6. HenpenenbHble yriieBOJOPOIBI.

AJIKEHBI: CTpOEHUE MOJIEKYII,
TOMOJIOTHS U U30MEPHSI.
[Tonydenue, cBolicTBa U
MIPUMEHEHUE aJTKEHOB.

7. IlpakTHyeckast padora Nel
«ITonmydeHue 3TUIEHa U OIBITHI C
HUM.

8. AJIKaJIMEeHBI.

9. AnleTiieH U ero roMOJIOT .
JdemoncTpauuu. Monenu

OOBSICHATH MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI STUIIEHA Ha
OCHOBE IPEJICTABICHUI O
TUOpHUIN3AIMN ATOMHBIX OpOUTAICH
yraepoaa. M3o0paxarh CTpyKTypHBIC
(bopMyIIbI ATKEHOB U UX U30MEPOB,
Ha3bIBATh AJIKEHBI 110 MEXAYHAPOAHOU
HOMEHKJIAType, COCTaBIATh (POPMYJIbI
AJIKEHOB I10 UX Ha3BaHUSM.
CocTaBisTh ypaBHEHHS] XUMHUYECKHIX
peakLui, XapaKTepU3yIOIUX
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OKHCJICHUA W IMOJIUMEPU3alIUU aJIKWHOB

MOJIEKYJI TOMOJIOTOB M H30MEPOB.
Ilonyuyenue aneruneHa
KapOUHBIM CIIOCOOOM.
B3anmopenicTBue aneruieHa ¢
pacTBOPOM IE€pMaHIraHaTa Kajus
u OpoMHoIi Bozoii. I'openue
anietuieHa. Pasnoxxenue kaydyka
IIPYU HArPEBAHUU U UCTIBITAHUE
IPOAYKTOB Pa3I0XKEHUs.
3HaKOMCTBO C 0Opa3amMu
Kay4JyKOB.

XUMHUYECKHE CBOWCTBA AJIKEHOB.
[Tonmyuate sTuneH. /loka3piBaTh
HEIpEAENIbHBINA XapaKTep ITUIIEHA C
MTOMOUIBIO KAUECTBEHHOW PEAKMU HA
KpaTtHble CBsA3U. COCTaBIATh ypaBHEHUS
XUMHYECKUX PEAKIUH,
XapaKTEPU3YIOINX HEMPEIEIbHbII
xapakrtep ankaaueHoB. OOBSICHATH Sp-
TUOpUAM3AIMIO U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI allETUIICHA,
Ha3bIBaTh FOMOJIOTH ALIETHJIEHA 110
MEXIYHApOJAHOU HOMEHKIIATYPE,
COCTaBJISITh YPABHEHUS PEAKLUH,
XapaKTEPU3YIOUIUX XUMUYECKUE
CBOMCTBA alleTUJICHA

2.3. Apennl (apomaTuyeckue yriaesoaopoasi) (1 1)

Apensbl (apomMaTH4ecKue yriaeBoaopoabl). benszon. benzonsHoe
koJib110. Tomyos. M3omepus 3amectureneil. Peakuuu 3aMerneHus
(rajoreHrpoBaHUE, HUTPOBAHUE), OKUCICHUS U MIPUCOCTUHEHUS
apenoB. [lectunuasl. ['eHeTHUecKas CBA3b apEHOB C IPYTUMHU
YTIEBOIOPOAAMHU

10. beH3011 1 €ro roMoJIOTH.
CoiicTBa 6eH307a 1 €ro
TOMOJIOTOB.

JdemoncTpaumnu. beH3on kak
pactBopuTelnb. ['openne 6eHsona.
OtHomenue 6eH30a K OpOMHOI
BOJIE U PAaCTBOPY IIEpMaHraHaTa
kanust. OKUCIeHUE ToIyosa

OOBSACHATH SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI O€H301a.

N3obpaxaTh CTpyKTypHYIO hopMyITy
OeH301a IByMs CIIOCOOaMH.
OOBACHATH, KaK CBOICcTBa O€H301a
00YyCJIOBJICHBI CTPOCHUEM €TO
MOJICKYJTBI.

CocTaBisiTh ypaBHEHUS PEAKIU,
XapaKTePU3YIOUINX XUMHUECKUE
CBOICTBa OE€H30J1a U €r0 TOMOJIOTOB

2.4. IlpupoaHble HCTOYHUKH U NepepadoTKa yrieBoa0poaos (2 1)

[pupoaustii raz. Hed1o. [lonyTHbie HEdTaHBIE Ta3bl. KameHHBIN
YIOJIb.

[Teperonka HedTH. PexTrdukannonnas KoJoHHa. beH3uH.
Jlurpoun. Kepocun. Kpekunr nedrenpoaykron. [Tuposnm3

11. I[IpupoaHble HICTOYHUKH
yraeBonopoaos. [lepepaboTka
HeTH.

12. KonTpoJsbHasi padora 1 no

XapakTepu30BaTh COCTAB MPUPOIHOTO
ra3a ¥ Oy THHIX HE(PTSHBIX Ta30B.
XapakTepu30BaTh CIIOCOOBI
nepepadoTku HepTH. OOBICHATH




18

TeMaM «Teopust XHMUUIECKOTO
CTPOEHHUSI OPTaHNUYECKUX
COEAMHEHUI», «YTIEBOJOPOIbI».
JlabopaTopHBIi ONBIT.
O3HakomIIeHHE ¢ 00pa3aMu
IPOAYKTOB HedTenepepaboTKu

oTn4re OEH3MHA IPSAMOI MEePErOHKH
OT KPEKHHT - OCH3MHa.

3. Kucsiopoacoaep:xamue opranudeckue coennaenus (11 1)

3.1. CnupTtsl 4 ¢deHousl (3 9)

Kucnopoacoaepxaiue oprannueckue coequHeHus. OJHOaTOMHbIE
npenenbHble CnupThl. OyHKIMOHAIBHAS TPYIIA CIUPTOB. MeTaHou
(MeTUIIOBBIN CIUPT). DTaHOM (3TWIOBBINA cupT). [lepBUUHBIIA,
BTOPUYHBIN U TPETUYHBIA aTOMBI yriaepoaa. BogopoaHas cBsi3b.
CrniuproBoe 6poxenue. depmenTsl. BomopoaHbie cBsi3u.

AJkoronausM. MHOroaToOMHbIE COUPTHI. DTUICHIIMKOJIb. [ TUIepUH.

KauecTBennas pcaKknyg Ha MHOTOAaTOMHBIC CIIMPTHI. DeHoIbl.
Apomatudeckue ciupThl. KauecTBeHHas peakiust Ha GpeHo

13. OnHOaTOMHBIE NpEAETIBHBIE
CIUPTHI.

ITonyuyenue, xXumu4eckue
CBOWCTBA U NMPUMEHEHUE
OJIHOATOMHBIX MPEACIbHBIX
CIUPTOB.

14. MHOrOaTOMHBIE CIIMUPTHI.
15. ®eHosbl M apoOMaTHYECKUE
CIUPTBHL.

JlaGopaTopHble ONBITHI.
OxkwuclieHne 3TaHoa OKCHIOM
menu(IT). PactBopenue
[JIMIIEPUHA B BOJIE U PEAKIIUS €T0
¢ runporcugom meau(Il).
XuMuueckue cBoiicTBa (heHoa

N3obpaxats oburyto hopmymy
OJIHOATOMHBIX TPEJEIbHBIX CTUPTOB.
OO0BsacHATH 00pa3oBaHUE BOAOPOAHOM
CBSI3M U €€ BIMsIHKUE Ha (PU3HUECcKUe
cBoiicTBa criupToB. COCTaBISATH
CTPYKTypHBIE (POPMYJIbI CHUPTOB U UX
M30MEPOB, Ha3bIBaTh CIIUPTHI 11O
MeEXIyHapOJAHON HOMEHKIIAType.
OOBACHATH 3aBHCUMOCTb CBOHUCTB
CIUPTOB OT HAMMYUS (YHKIMOHATEHOU
rpynnsl (-OH). CoctaBnats ypaBHEHUS
peaKnii, XapaKTEPU3YIOIIUX CBOMCTBA
CIUPTOB U UX IIPUMEHEHHUE.
XapakTepu3oBaTh (PU3NOIOTHUECKOE
JIeHCTBHE METAHOJIA U 3TAHOJIA.
CocTaBisiTh ypaBHEHUS PEAKIU,
XapaKTEPU3YIOLIUX CBOMCTBA
MHOTOaTOMHBIX CIIUPTOB, U IPOBOJUTH
KauECTBEHHYIO pEaKLUIO Ha
MHOT0aToMHbIE€ cUPThI. OOBSACHATH
3aBUCHUMOCTh CBOMCTB (peHOIA OT
CTPOEHHS €r0 MOJIEKYJIbl, B3AUMHOE
BJIMSTHUE aTOMOB B MOJIEKYJIE HA
npumepe gerosa. CocTaBsATh
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YpaBHEHUS PEaKIUi,
XapaKTEpU3YIOIINX XUMUYECKUE
cBoOMcCTBa (peHosa

3.2. Aubaeruibl, KeTOHbI 1 KApOOHOBBIE KUCJIOTHI (3 4)

KapGonunbHbie coenuHenus. KapOoHmibHAs rpynma. AlbIeruaHas
rpynmna. Ansaerunbl. Keronsl. Peakiuu okucineHus u
MPUCOEANHEHUS albAeTHuA0B. KauecTBeHHbIE peakIK Ha
anpaeruabl. KapooHoseie kucnoTsl. KapOokcmipHas rpynmna
(kapOokcorpymnma). OTHOOCHOBHBIC TIPe/IeSIbHBIE KapOOHOBBIS
KHUCIIOThl. MypaBbUHasl KUCJIOTA. YKCYyCHasl KMCIIOTa. ALleTaThl

16. KapOoHuIbHBIE COSAMHEHUS
— albACTU/IBI U KETOHBI.
CBoiicTBa 1 MPUMEHEHHUE
aJbJICTHIOB.

17. KapOoHOBBIEC KHCIIOTHI.
XHUMHUYECKHE CBOMCTBA U
MIPUMEHEHHUE OJHOOCHOBHBIX

NpeJeNbHBIX KApOOHOBBIX KUCIOT.

18. IlpakTuyeckas padora Ne 2
«Ilomyuenue u cBoicTBa
KapOOHOBBIX KHCIIOT).
JdemoncTpanuu. PactBopenue B
alleTOHE Pa3InYHbIX
OpPraHMYECKUX BEIIECTB.
JlaGopaTopHble ONBITHI.
Oxkuciienre MeTaHass (3TaHas)
okcugom cepedpa(l). Oxucnenue
MeTaHajs (3TaHalis)
ruapokcuaoM meau (1)

CoctaBnaTh (popMyJibl H30MEPOB U
TOMOJIOTOB aJIbJIETH/I0B U Ha3bIBaTh UX
10 MEXAYHAapOJHOW HOMEHKIIATYPE.
OOBACHATH 3aBHCUMOCTH CBOWCTB
aJIbJIETUIOB OT CTPOEHUS UX
¢dyHkunoHanpHOM rpynmsl. [IpoBoauTh
Ka4ECTBCHHBIC PEAKIIMY HA aJIbJCTUIbI.
CocTaBisTh ypaBHEHHUsI peaKLui,
XapaKTePU3YIOIINX CBONCTBA
anpaeruioB. CocTaBiATh GOPMYITBI
HU30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX IO
MEXIyHapOJAHON HOMEHKIIAType.
OOBACHATH 3aBHCUMOCTb CBOWCTB
KapOOHOBBIX KUCIIOT OT HAJIMYHS
¢yukunonansHo# rpynmsl (-COOH).
CocTaBisiTh ypaBHEHUS PEaKIU,
XapaKTEPU3YIOLIUX CBOMCTBA
KapOOHOBBIX KUCIOT. [Tomydats
YKCYCHYIO KHCIIOTY M JI0Ka3bIBaTh, YTO
9TO BELIECTBO OTHOCUTCS K KJIaccy
kucaoT. OTInyaTh MypaBbUHYIO
KHCJIOTY OT YKCYCHOU € ITOMOILBIO
XUMHYECKHX PEaKIUM.

3.3. Caoxubie 3pupbl. Kupsl (2 4)

Cnoxnsie 3¢upbl. Peakums srepuduxanuu. [lemounoit ruaponms
ciokHoro 3¢upa (ombuienue). XKXupbl. CHHTETHYECKHE MOIOIIIE
CpEJICTBA.

19. Cnoxnsbie >(pupsl.
20. XKupsl. Moroniue cpeacraa.
JemoncTpanuu. O6pasisl

CocTaBisATh YpaBHEHUSI PEAKIIAI
stepupukanuu. OObSICHATH
OMOJIOTHYECKYIO POJIb )KHPOB.
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MOIOIIMX M YUCTSIIUX CPEACTB.
JlabopaTopHbIe ONBITHI.
PacTBOpuMOCTb XHPOB,
JI0Ka3aTeNNbCTBO UX
HEeMNpeeNbHOr0 XapakTepa,
OMbUIEHHE KUPOB. CpaBHEHME
CBOMCTB MbLIa U CHHTETUYECKUX
MOIOIIMX CPEJCTB

Co6mronaTh ipaBuiIa 0€301MacHOTo
oOparieHus co CpeicTBaMU OBITOBOM
XAMHUHA

3.4. YraeBoasl (3 4)

VYrneBoasl. Monocaxapuel. I'moko3a. @pykroza. Onurocaxapusl.
Hucaxapunpl. Caxaposa. [Tonmucaxapunsl. Kpaxman. ['mukoreH.
Peakuus nonukonaeHcanuu. KauecTBeHHast peakius Ha Kpaxmail.
[emmronoza. Anermiennitono3a. Kinaccudukaius BoJIOKOH

21. Yraesonsl. ['moko3a.
Onurocaxapuasl. Caxapo3sa.

22. Ilomucaxapunbl. Kpaxmai.
Lennrono3a.

23. IlpakTuyeckas paboraNe 3
«Penienne 3xcriepuMeHTaIbHbIX
3a/1a4y Ha MOJIyYeHHUE U
pacrno3HaBaHUE OPraHUYECKUX
BELIECTBY.

JlaGopaTopHble ONBITHI.
CBoiicTBa IIIOKO3bI KAk
aNbJAETUIOCIUPTA.
B3aumopeiictBue caxapossl C
TUAPOKCHUIOM KaJIbLIUSL.
IIpuroroBneHue KpaxmMaabHOTO
KJIeiCTepa U B3aUMO/JICUCTBHUE C
nonom. I'maponus kpaxmana.
O3nakomiieHHE ¢ 0Opa3Lamu
MIPUPOJHBIX U NCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJIOTMYECKYIO POJIb
TITI0KO3BI. [IpakTHYeCcKH JOKa3bIBaTh
Ham4re GyHKIMOHAJIBHBIX TPYII B
MOJIEKYJIE TJIFOKO3BI.

OOBsACHATH, KaK CBOMCTBA Caxapo3bl
CBSI3aHBI C HATMYHEM (YHKIIMOHATIBHBIX
rpynn B e€ MOJIeKyJe, U Ha3bIBaTh
00J1aCTH IPUMEHEHHUS CaXapO3Bbl.
CocTaBnsTh ypaBHEHHS PEaKLUH,
XapaKTEePU3YIOIUX CBOHCTBA CaXapO3Hbl.
CocTaBnsTh ypaBHEHUS peaKIHii
THIPOJIN3a Kpaxmaia u
MOJIMKOH/ICHCAITUN MOHOCaXapuI0B.
[IpoBOANTH KAYECTBEHHYIO PEAKIIUIO HA
Kpaxmai

4. A3oTconep:xaiiue opranuvdeckune coequHeHus (5 v)
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A30TcoAepKallie OpraHuYeCKUue COETUHEHUSI. AMHUHBI.
AMuHorpynmna. AHWINH. AMUHOKHUCIIOTHI. BUNIONSpHBIN HOH.
[lentunnas (amuanas) rpynna. [lentuaHas (amMmugHas) CBA3b.
Hentuner. Momunentunel. I'muuuna. benku. CtpykTypa 6emKoBoi
MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAsSA, TPETUYHAsI, YETBEPTUYHAS).
Jlenarypauus u ruaponu3 6enaxoB. L[BeTHbIe peakuy Ha OeKH.
A3oTcozeprkale reTepouuKInIecKue coequuenus. [lupuau.
[upposn. [Tupumuaun. Ilypus. A30TUCTBIE OCHOBaHUS.
Hyxknennoseie kucnotsl. Hykieorunpl. KommiemeHnTapHbie
a30TUCTbIE OCHOBaHUS. PapMaKoJornyecKass XUMHUs

24. AMHUHEL.

25. AMMHOKHCIOTHIL. bekn.

26. AzoTcoaepxariue
reTePOLUKINYECKUE COCTUHEHHUS.
HyxienHoBbIE KUCTOTHI.

27. XuMHus U 310pOBbE YETIOBEKA.
28. KontpoJabHasi padora 2 o
temam «Kucnopoacoaepxkaniue
OpTraHWYECKUE COCIMHCHUS,
«A30TcoepxKalire OpraHnuecKue
COCIMHEHU.

JlaGopaTopHblii onbIT. [[BeTHBIE
peakiuu Ha OeKu

CocTaBisiTb ypaBHEHHMSI PEAKIHIA,
XapaKTEePU3YIOIIUX CBONCTBA aMUHOB.
OOBSICHATH 3aBUCUMOCTH CBOMCTB
AMUHOKHCIIOT OT CTPOCHUSI X
byHKIIMOHAIBHBIX Tpymil. Ha3piBaTh
AMUHOKHCIIOTHI MO MEXIyHapOIHOM
HOMEHKJIAType M COCTaBIIATH
YPaBHEHUsI PEaKLMi,
XapaKTEepU3YIOLUINX UX CBOMCTBA.
OOBACHATH OMOJIOTMYECKYIO POJIb
OCJIKOB M MX MPEBPAICHUI B
opranusme. [IpoBoauTh 1IBETHBIE
peakiuu Ha 6enku. OOBIACHITH
OMOJIOTUYECKYIO POJIb HYKJICHHOBBIX
kuciot. [1op30BaThCsi MHCTPYKIIMEN K
JICKapCTBEHHBIM MperapaTam

5. Xumust nosimmepos (6 1)
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[Tomumepsl. Crenenb nonumepuszanu. Monomep. CTpykTypHOE
3BeHO. TepMoruiacTuuHble noaumepbl. CTepeoperysipHble
nosmmMepsl. [lomuatunen. [Tomunponunen. [onmurerpadropaTuse.

TepmopeakTuBHble TOTUMEPHI. DeHOT0()OPMANTBAETUIHBIE CMOJIBL.

[Tnactmaccel. @eHonnacTel. AMUHOILIACTHL. [leHomIacTsl.
[Ipupoauslit kayuyk. Pe3una. 960HuT. CUHTETHYECKHE KayIyKH.
CunTrernueckue BoJiokHa. KanpoH.

29. CUHTETHYECKHE TOJIUMEPHI.
KonneHcaloHHbIe MOTUMEPBI.
[leHonnacTsl.

30.HarypanbHblil KayuykK.
CuHTeTHYeCKHEe KayuyKH.

31. CuHTeTHuecKue BOJIOKHA.
32. lIpakTuyeckas padora Ne 4
«Pacno3HnaBanue miacTmacc u
BOJIOKOHY.

33. Opranuueckasi Xumus,
YeJI0BEeK U MPUpo/JIa.

34. VIToroBblil ypoK 1O Kypcy
xumun 10 kiacca.
JemoncTpanuu. O6pa3isi
MJ1aCTMAcC, CHHTETUYECKUX
Kay4yKOB U CUHTETUYECKUX
BOJIOKOH.

JlabopaTopHBIH ONBIT.
CBolicTBa KanpoHa.

3anuchiBaTh YPaBHEHUS PEaKIui
MMOoJIMMEPpHU3allu. 3amnuceIBaThL
YpaBHEHUS peaKUid
INOJIMKOHACHCAIINU. Pacnoznasats
OpraHMYECKHE BEIIECTBA, HCIOIb3Ys
KAueCTBEHHbBIC PEaKLIUU

4. TemaTHueckoe INJIAHHPOBAaHHE C ONPEACTCHUEM OCHOBHBIX BU/10B y‘lCﬁHOﬁ ACATECIbHOCTH.

11 kiaace

Tembl, BXoAsIIUE B JaHHBIN pa3jaell

OcHoBHOe coaep:kanue
o TeMam

XapakTepucTHKa OCHOBHBIX BU/I0B
HAeATeJJbHOCTH YYeHUKA (HA YPOBHe
Y4eOHBIX J/IeliCTBHI)

1.IToBTOpenue kypca xumuu 10
kiacca (14)

1. TeopeTnyeckue ocHOBbI Xumuu (19 v)

1.1. BaxkHeiinmue XuMuUYecKre MOHSITHS M 3aKOHBI (4 1)

XUMHYECKUN 3JIeMEHT. ATOMHBII HOMep. MaccoBoe 4ncio.
Hyxnmuasl. Pagnonykmuasl. M30Tomnbl. 3aKOH COXpaHEHUS MacChl
BEIIeCTB. 3aKOH COXpaHEHUs M MpeBpainieHus dHeprun. Jledexr

2. XUMHYECKHAHN 3JIIEMEHT.
Hyxnuasl. U30Tomnsl. 3aKOoHBI
COXpaHEHUsl MacChl M SHEPTUU B

[lepeunciaTe BaxxkHENIINE
XapaKTEPUCTUKA XUMUYECKOTO
aneMeHTa. OOBSCHATH PA3INIUE MEKIY
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MAacCBhl.
[lepronnyeckuii 3aK0H. DIEKTPOHHASI KOH(PUTYpaLIUSL.
['padpuaeckas snexTpoHHas Gpopmyna. s-, p-, d- U f-DIEMEHTHI.
JlanTanonasl. AKTUHOUBI. VICKYCCTBEHHO MOITYUYEHHBIE
sneMeHThl. BanenTtHocTh. BogopoaHbie coequHeHns

XUMHH.
3. [lepuoanyeckuii 3aKoH.
Pacnpenenenue 31eKTpOHOB B
aToMax 3JIEMEHTOB MaJlbIX U
OOJIBIITUX TIEPUOIOB.

4. IlonoxxeHue B NEPUOANIECKON
CHCTEME BOJOPO/a, TaHTAaHOU/IOB,
AKTUHOUJIOB M UCKYCCTBEHHO
MOJTy4YE€HHBIX AJIEMEHTOB.

5. BaneHTHOCTh U BaJICHTHBIE
BO3MO>XHOCTH aTOMOB

HNOHITUSIMH «XUMUYECKUH DIIEMEHTY,
CHYKIUI», «U30TOm». [IpuMeHsTh
3aKOH COXPaHEHUS MacChl BELIECTB MPHU
COCTaBIICHUH YPABHEHHUH XUMHUYECKHIX
peakuuii. OnpenensiTh MaKCUMalbHO
BO3MOXXHOE YHUCJIO 3JIEKTPOHOB Ha
SHEPreTUYeCKOM ypOBHE. 3alUChIBATh
rpadudeckue 3IeKTPOHHbIE (HOPMYITBI
s-, p- 1 d-31eMeHTOB. XapaKkTepHu30BaTh
HOPSI0K 3aIIOJTHEHUS HIICKTPOHAMU
SHEPreTUYECKUX YPOBHEHN U
noaypoBHel B aroMax. OObACHSATS, B
4yéM 3aKirovyaeTcs GU3NYeCcKUil CMbICI
MOHSITUS «BATCHTHOCTH». OOBSICHATB,
YeM OMNPEIENSIOTCS BAJICHTHBIE
BO3MOXXHOCTH aTOMOB Pa3HBIX
sneMeHToB. CocTaBisATh rpadudeckue
AIIEKTPOHHBIE (POPMYJIBI A30Ta,
dbocdopa, KUCIOPOoIa U CEPHI, a TAKKE
XapaKTepU30BaTh N3MEHEHUS PAIUyCOB
aTOMOB XUMHUYECKUX 3JIEMEHTOB IO
nepuoaam U A-rpynmnam
MEePUOIUYECKON TaOIHIIBI

1.2. Ctpoenne BemectBa (3 4)

Nonnas cBs3b. KoBanmenTHas (ToyisipHasi U HETIOJISIPHAS) CBSI3b.
OnexTpoHHas Gpopmya.

Merammueckas cBsi3b. Bogopoanas cBsi3b. [ mOpunuzamus
aTOMHBIX opOuTaneil. Kpucramibl: aTOMHBIC, MOJIEKYJISIPHBIE,

WOHHBIC, METAJUTMYECKUE. DeMeHTapHas sueiika. [Tomumopdusm.

[omumopdusie Mmoandukanuu. Amtorponus. M3zomepus.
["'omosornsa. XuMU4eCcKuil CHHTE3

6. OCHOBHEBIE BUIEI
XUMUYECKOW CBs3U. MoHHas u
KOBAJICHTHASI CBS3b.
Mertannuueckas CBs3b.
Bonopoanas cBsi3b.

7. IIpocTpaHCTBEHHOE CTPOECHHE
MOJIEKYJI.

8. CTpoeHune KpUCTalIOB.
Kpucrammmyeckue pemeTku.
[TpuunHBI MHOTOOOpa3uUs

OOBACHATH MEXaHU3M 00pa30BaHUS
MOHHOW U KOBAJIEHTHOU CBSI3U U
O0COOEHHOCTH (PU3HYECKUX CBOMHCTB
HMOHHBIX U KOBAJICHTHBIX COCTUHEHUH.
CocTaBnTh AJIEKTPOHHBIE POPMYJIBI
MOJIEKYJT KOBAJICHTHBIX COEMHECHU.
OOBSCHATH MEXaHNU3M 00pa30BaHUS
BOJIOPOJTHOW M METAJUIMYECKOM CBA3EM
Y 3aBHCHMOCTb CBOMCTB BEIIECTBA OT
BUJIa XUMUYECKOU CBsI3U. OOBSICHATH
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BeliecTB. JleMOHCTpanuu.
Mopenu HOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX U
METaJUTMYECKUX
KPUCTAUIMYECKUX PEMIETOK.
Mopaenu MoJeKyJI H30MEPOB U
TOMOJIOTOB

POCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
OpPraHUYECKUX U HEOPTaHUYECKUX
COEIMHEHNN C IIOMOIILIO
MPEJICTABICHU O THOPUAN3AIUU
opoutaneii. OObSICHATH 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIIA €O
KPHUCTAJUIMYECKON PEIIETKH.
OOBACHATH IPUYUHBI MHOTO00pa3us
BEIIECTB

1.3. Xumnueckue peakuuu (3 1)

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. Peaknun
pa3IoKeHus1, COeIMHEHUS, 3aMeIeHHsI, 0OMEHa. DK30TepMUYECKHE
U dHAOTepMUYeckne peakinuu. OOpaTUMbIE 1 HEOOpaTUMBbIS
peaxiun. TeroBoit a¢ ekt peakiuu. 3akoH ['ecca.
Tepmoxumuueckne ypaBHeHUs. Termnora oopasoBanus. Temrora
cropanust. CKOpoCTb XMMUUECKON peakyi. AKTUBUPOBaHHBIN
KOMIUIEKC. 3aKOH JACHCTBYIOMMX Macc. KuHeTnueckoe ypaBHEHUE
peaxiun. Katanuzarop. Uaru6urop. 'oMoreHHslii 1 rereporeHHbIn
katanu3. Katanutuueckue peakiuu. XMMUYECKOE paBHOBECHE.
[Tpunnun Jle [HlaTense

9. Knmaccudukamnus XuMHIecKux
peaKkuui.

10. CkopoCTh XUMHYECKHUX
peakuuii. Katanus.

11. Xumuueckoe paBHOBECHE U
YCJIOBHS €TI0 CMEUICHUS.
JemoncTpaumnu. Paznuunbie
TUTBl XUMUYECKUX PEaAKIIUH,
BHUICOOTIBITHI [0 OPTaHHUYECKON
XUMUH.

JlaGopaTopHbIii ONBIT.
N3yuenue BIUAHUS pa3IUUHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKUX PEAKIUI

[lepeuncnarh npu3HAKK, IO
KOTOPBIM  KJIacCU(UIHPYIOT
XMMHYECKHE PEAKITHH.

OOBACHATH CYyITHOCTh XUMHUYECKON
peakuuu. CocTaBIATh YpaBHEHUS
XUMHUYECKHX PeaKuil, OTHOCSIINXCS K
ornpenenéHHoMy THITY. OOBSICHATH
BJIIMSIHUE KOHLIEHTPAIMI peareHToB Ha
CKOPOCTb TOMOTEHHBIX M T'€TePOTeHHBIX
peakiuii. OOBACHATH BIHSHHUE
pa3IuUHBIX (PaKTOPOB HAa CKOPOCTh
XUMHUYECKON peaKIum, a TAkKe
3HaYCHHE PUMEHECHHUS KaTaln3aTopOB
¥ MHTHOUTOPOB Ha MPaKTHKeE.
OOBSICHATH BIMSHUEC N3MCHEHUS
KOHIICHTPALUU OHOTO M3
pearupyromumx BeIecTB, TEMIepaTypsl
U JIaBJICHUS Ha CMEIEHHE XMMUYECKOTO
paBHOBECHS

1.4. PacTBopsI (5 9)

HucnepcHbie cuctembl. PacTBopsl. [ pyboaucnepcHbie CHCTEMBI
(cycnensuu u smynbcun). Konmmouaaeie pacTBOpHI (30111).
Aspo3osu. MossipHas KOHUEHTpALMS. DJIEKTPOJIUTHI.

12. luciepcHbIE CUCTEMBI.
13. CiocoOsl  BbIpakeHUs
KOHIIEHTPALlUU PACTBOPOB.

XapakTepru30BaTh CBONCTBA pa3IMYHBIX
BUJ0B NUCHICPCHBIX CUCTCM, YKa3bIBATh
IPUYMHBI KOATYJISIIIUHN KOJUIOUIOB U
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DnekTponuTHdeckas aucconuanusi. CTeneHb IUCCOLNAaIUU.
Koncranra nucconumanuu. Bogopoanslit mokaszarens. Peakiuu
MOHHOTO OOMeHa. [ maposn3 opraHM4ecKux BemecTB. [ uaponus
colei

14. Ilpakmuueckasa paooma 1
«IIpuroToBiieHre pacTBOPOB C
3aJaHHOM MOJISIPHOM
KOHILICHTpALUE».

15. DnekrponuTuyeckas
nucconuanys. Bogoponsstii
MoKa3aTenb. Peakuuu HOHHOTO
oOMeHa.

16. I'maponn3 opraHMYEeCcKUX U
HEOPraHUYECKUX COCIMHEHUN.
JlabGopaTopHble ONBITHI.
Ornpenenenne peakiu Cpebl
YHUBEPCAIbHBIM UHIAUKATOPOM.
I'mpponus conent

3Ha4YeHHe ITOrO siBiIeHus. Pemarp
3a/1a4ud Ha MIPUTOTOBJIEHUE PacTBOpa
onpeacnIEHHON MOISIPHOM
KOHIIEHTpauuu. [ 0OTOBUTH pacTBOp
3aJJaHHON MOJISIPHOM KOHIIEHTPAIWH.
OOBACHATH, TOYEMY PACTBOPHI BEIICCTB
C MOHHOW U KOBAJICHTHOM MOJISPHON
CBS3bIO MPOBOSAT JIEKTPUUECKHI TOK.
Onpenenars pH cpenbl ¢ moMoupo
YHUBEPCAILHOIO HHAUKATOPA.
OOBACHATD C TTO3ULIUA TEOPHH
3HCKTpOHHTH‘ICCKOﬁ Juccouuannmu
CYILIIHOCTh XUMHUYECKHUX PEaKIIHii,
IIPOTEKAIOLIUX B BOJHOU Cpee.
CocTaBnsTh MOJIHBIE U COKpAIIEHHBIE
WOHHBIEC YPaBHEHUs PEaKIINii,
XapaKTepU3YIOUINX OCHOBHbIE CBOMCTBA
BAKHEUIIINX KJIACCOB HEOPTaHUYECKUX
coequHeHn. OnpenensiTh peakinio
Cpelbl pacTBOpa COJIU B BOJIE.
CocTaBisiTh YpaBHEHUSI pEAKIIUI
THAPOJINA3a OPraHNYECKUX U
HEOPraHMYECKUX BEIIECTB

1.5. DaexkTpoxummnuyeckue peakumnu (4 1)

[ManbBanM4eCckHii 3memMeHT. DiekTpoasl. AHon. Karton.
AkkymynsaTop. TOIUIMBHBIN 351€MEHT. DnekTpoxumus. Psn

CTaHAAPTHBIX 3JICKTPOJHBIX ITOTCHIIUAIOB. CTaHI[apTHBIC YCJ10BUA.

CraHpapTHBIN BOJOpOIHBIN An1ekTpoa. Koppo3us meTanios.
XuMuyeckas u
IIEKTPOXUMHUYECKAST KOPPO3Us. DIEKTPOIIN3

17. XuMudeckue HCTOUHUKH
TOKa. P crangapTHBIX
BJIEKTPOHBIX TOTEHIIUAJIOB.

18. Koppo3us meramioB u eé
NpeynpexRICHUE.

19. Dnekrponus.

20. KontpoJabHasi padora 1 o
Teme «TeopeTuyeckre OCHOBBI
XUMHH)Y

OOBSCHATH MPUHITUATI PAOOTHI
rajbBaHUYECKOIO FJIEMEHTA.
OOBSCHATH, KaK YCTPOEH CTaHAAPTHHIN
BOZOPOAHBIN 371eKTpoA. [Tonb3oBaTbcs
PAIOM CTaHAAPTHBIX JEKTPOIHBIX
noTeHuanoB. OTan4YaTh XUMHYECKYIO
KOPPO3HIO OT 3JIEKTPOXUMHUYECKOM.
OOBSICHITH IPUHITUITHI 3AITATHI
METAJUIMYECKUX U3AEIIUNA OT KOPPO3HH.
OOBSICHATH, KAKHE MPOIIECCHI
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MPOUCXOAT HA KaTO/e U aHOJE MPHU
AJIEKTPOJIN3€E PACILJIaBOB U PACTBOPOB
cosieit. CocTaBiIsiTh CyMMapHbIe
YpaBHEHUs PEaKLMi 3JIEKTpoIH3a

2. Heoprannueckasi xumus (11 9)

2.1. Meranasl (6 1)

JIérkue u Tsxénble MeTasuibl. JIETKOIJIaBKUE U TYrOIIaBKUE
METaJlIbI.

Menp. [unk. Turtan. Xpom. XKenezo. Hukens. [Inatuna.
Crnnasel. Jlerupytomue

no6asku. YépHble u iBeTHBIC MeTa/UIBL. UyryH. CTalib.
JlerupoBaHHbIE CTAIN

21. O6mras XxapakTepucTUKa 1
CIOCOOBI OJTYYEHUSI METAJIIOB.
22. O630p METALTUYECKUX
a5eMeHToB A- u b-rpymnm.

23. Menp. [{unk. Tutan. Xpom.
Keneszo, HUKEIb, IIaTUHA.

24. CninaBbl METAJIJIOB.

25. OKcuabl ¥ TUAPOKCUIBI
METAJIJIOB.

26. Ilpakmuueckan paboma 2
«Pemenne sKcriepuMeHTaTbHBIX
3aJa4 1o TeMe « MeTalIby.
JemoncTpanuu. O6pasis
METaJVIOB U UX COCAUHEHUH,
cm1aBoB. B3anMonelicTBue
METaJUIOB C KMCJIOPOJIOM,
KHCJI0TaMH, BOJIOM.
JlokazaTenbcTBO aMpOTEpHOCTH
QTIOMUHHUS U €T0 THIPOKCHIA.
BzaunmopeiicTBre Meau U JKele3a
C KUCIIOPOJIOM; B3aUMO/ICHCTBHE
MCIH U JKelie3a C KMCI0TaMu
(cepHas, comstHas ). [lomydenue
ruapokcuoB meau (I1I) u xpoma
(II), oxcuma memu.
B3aumopeiicTBre OKCUIIOB U
THAPOKCHJIOB METAJIJIOB C

Xapaktepu3oBaTh 00IIHE CBOMCTBA
METaJJIOB U Pa3bACHITH KX Ha OCHOBE
IIPEACTABICHUI O CTPOCHUH ATOMOB
METaJIOB, METAJUTMYECKOM CBSI3U U
METAITNYECKON KPUCTANTUYECKON
pemérke. MmroctpupoBarth
pUMepaMu CIOCOObI MOTYYESHHUS
METaJuIoB. XapaKTepru3oBaTh
XUMHUYECKHE CBOWCTBA METAIIIOB [A—
ITA rpynn v agtOMUHUS, COCTaBIISTh
COOTBETCTBYIOIINE YPABHEHUS
peakuuii. OOBICHATH 0COOCHHOCTH
CTPOEHHUSI AaTOMOB XUMUYECKHUX
AJIEMEHTOB b-rpynn nepuoauyeckon
cuctemsl [. 1. Menpaeneena.
CocTaBiaTh ypaBHEHUSI pEaKIIi,
XapaKTEPU3YIOLINX CBOICTBA MEH,
LIMHKa, TUTAHA, XpOMa, JKeJie3a.
[Ipencka3biBaTh CBOMCTBA CILIaBa, 3HAS
ero cocraB. OOBSACHSATH, KaK
U3MEHSIOTCS CBOMCTBA OKCUIOB U
TUAPOKCHIOB METAJUIOB 110 MEPUOIaM U
A-TpyTinaM nepuoandeckoi TabIuIbI.
OOBSICHSTH, KAK H3MEHSIOTCSI CBOMCTBA
OKCHJIOB ¥ THIPOKCUJIOB XUMHYECKOTO
AJIEMEHTA C MOBBIIICHUEM CTEIIEHU
OKHCJICHUS €ro aroMa. 3anuchiBaTh B
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KHcioTamu. JlokazaTeabCTBO
aM(OTEpHOCTH COETUHEHHH
xpoma (I11).

MOJIEKYJIIPHOM U HOHHOM BUJIE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEPU3YIONIUX KUCIOTHO-
OCHOBHBIC CBOMCTBA OKCHIIOB U
TUJIPOKCHUIIOB METAJNIOB, @ TaKXke
HKCIIEPUMEHTANIHO JOKa3bIBaTh
HaJIM4YHE dTUX CBOMCTB. Pacrio3naBaTh
KaTHUOHBI COJICH C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIU

2.1. HemeTtanasl (5 4)

Hewmeramibl. [IpocThie BeliecTBa — HEMETAJUIBL.

Yrnepon. Kpemunii. Azot. @ocdop. Kucnopoa. Cepa. @rop. Xiop.
Cepnas kucnora. A30THasi KUCJIOTA.

Bonopoanbie coequHeHnst HEMETAIIIOB

27. O630p HemeTawtoB. CBoiCTBa
U IPUMEHEHUE BAKHEHUIIINX
HEMETAaJJIOB.

28. O6mmas XxapakTepucTuKa
OKCHJIOB HEMETAJIJIOB U
KHCIJIOPOJICOAEPKALLUX KUCIIOT.
OxucnuTensHbIE CBOMCTBA
CEpPHOM M a30THOM KHUCIIOT.
Bonopoansie coennHeHus
HEMETAJUIOB.

29. I'eneTnueckas cBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB.

30. IIpakmuueckan paboma 3
«Perenune sKkcrepruMeHTaNIbHbBIX
3amau no teme «Hemeramnby.
31. KonrpoabHas padora 2 o
teMe «Heopranuueckast XuMusy.
JemoncTpanuu. O6pasisi
HeMeTawIoB. Monenu
KPUCTAIUIMYECKUX  PELIETOK
anmasa u rpadura. [Tonyuenue
aMMUakKa 1 XJOpOBOJ0PO/Ia,
pacTBOpeHHE UX B BOJIE,

Xapaktepu3oBaTh 00IIHE CBOMCTBA
HEMETAJUIOB U PAa3bsICHITH UX Ha
OCHOBE MPEJCTABICHUN O CTPOCHUN
atoma. Ha3piBath 001acTi mpuMeHeHUs
BAKHEUILNX HEMETAIIOB.
XapakTepru30BaTh CBOMCTBA BBICIINX
OKCHJIOB HEMETAJIOB U
KHCJIOPOJCOACPKALIUX KUCIIOT,
COCTaBJISITh YPaBHEHUS
COOTBETCTBYIOIIUX PEAKLIMN U
OOBSACHATH UX B CBETE MPECTaBICHUN
00 OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIUAX U SJIEKTPOIUTHIECKOU
muccouuanuu. CocTaBisATh ypaBHEHUS
pEaKIH, XapaKTEPU3YIOIIUX
OKHCIIUTEIbHBIE CBOWCTBA CEPHON U
a30THOM KUCIIOT. XapaKTepu3oBaTh
WU3MEHEHUE CBOMCTB JIETYYUX
BOJIOPOJHBIX COCIUHEHU HEMETAIIIOB
10 TIepuoay u A- rpymnmam
MIEPUOANYECKON cucTeMBI. Jl0OKa3bpIBaTh
B3aUMOCBSI3b HEOPTaHUYECKUX U
OPraHUYEeCKUX COCIAUHEHUM.
CocTaBisATh YpaBHEHHUsI XUMHUYECKHUX
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J0Ka3aTeJIbCTBO KUCJIOTHO-

OCHOBHBIX CBOMCTB 3THX BCIICCTB.

Cixuranue yris ¥ cepsl B
KHCIIOPOZIE,  OIIpENEICHHE
XUMHUYECKHUX CBOMCTB ITPOTYKTOB
cropanus. Bzaumopeiicteue ¢
M€JIbI0 KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIOTBHI,
KOHIIEHTPUPOBAHHOMN U
pa30aBICHHON a30THOM KUCIIOTBI

peakuuii, OTPa)karoOIINX B3aUMOCBS3b
HEOPraHMYECKUX U OPraHMYECKHX
BEILIECTB, OOBSACHATh X HA OCHOBE
TEOPUH DIICKTPOIUTUIECKOU
JUCCOLIMALIMYU U IIPECTABICHUNH 00
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
nponeccax. [Ipakruuecku
pacrno3HaBaTh BEILECTBA C IOMOILBIO
Ka4ECTBCHHBIX PEaKIUi HA AHUOHBI

3. Xumus u Ku3Hb (3 4)

XHUMHUUYECKask IPOMBIIUIEHHOCTh. XUMHUUYECKasi TeXHOorusa. YépHas
Metaimyprus. JlomeHHas neub. ArsioMmepanusi. KuciopoaHsiil
KOHBepTep. be3oTxoaHoe npon3BoACTBO.

DKOJOTUYECKU MOHUTOPHHT. [IpenenbHo nomycTuMbIe
KOHIICHTpaLUU

32. XuMusl B IPOMBIIIIEHHOCTH.
[TpuHIMIIBI XUMUYECKOTO
IIPOU3BOJACTBA. XUMHUKO-
TEXHOJIOTUYECKUE MPUHIIMIIBI
IIPOMBIIIJIEHHOT'O MOJTy4YEHUs
MmeTasuioB. [Ipon3BoacTBO UyryHa
U CTaJIu.

33. Xumus B ObITy. XUMHYECKast
IPOMBIIIJICHHOCTh U
OKpy’Karolas cpena.

34. UToroBeIil ypoK 1o Kypcy
xumun 11 knacca.
JemoncTpanuu. O6pasis
CpeICTB OBITOBOM XUMUH,
MHCTPYKIMHU IO UX IPUMEHEHUIO.

OOBACHATH HayYHBIE IPUHIIUIIBI
IIPOM3BOJICTBA HA IIpUMeEpe
IIPOU3BOJICTBA CEPHOM KUCIIOTBHI.
[lepeuncnsaTh NPUHIUIIBI XUMUYECKOTO
IIPOU3BOJICTBA, UCIIOJIb3YEMBIE ITPU
NOJyYEHHUHU YyTYyHA.

CocTaBiATh ypaBHEHHS] XUMUYECKHX
peakui, NPOTEKAIIUX [IPU
HOJYyYEHHUHU YyTyHA U CTaJIH.
Cobmronate mpaBuiia 6e30macHOM
paboThl CO CpeacTBaMu OBITOBOM
XUMHUH.

OOBACHATH NPUUUHBI XMMHUYECKOTO
3arpsi3HEHUs BO3yXa, BOJOEMOB U
HIOYB.
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1. Teopusi XuMM4Y€eCKOT0 CTPOEHHSI OpraHu4deckux coequHenuii. [Ipupoga xumuvecknx cpszei. (3 1)
IIpenmer 1 OO0pasupl opranndeckux | OOBACHATH, IOYEMY OPTaHUYSCKYIO XUMUIO BBIICIIIN B OTACIBHBIN
OpTraHUYECKON XUMHH. BEIIIECTB U MATEPHAJIOB. | pa3lell XHUMHH.
Teopuss XUMHUIECKOTO Mogenu MOJIeKyT [TepeuncraTe OCHOBHBIC MTPEANIOCHUTKH BO3HUKHOBEHHUS TEOPHUHT
— | cTpoenust OpPTraHUYECKUX BEIIECTB | XUMUYECKOTO CTPOCHHUSL.
OpPTaHUYECKUX Y4eOHuk, TeTpaab Paznmuyath TpU OCHOBHBIX THIA YTIIEPOJHOTO CKEJETa:
BEIIIECTB. pa3BETBIEHHBIN, HEPA3BETBICHHBIN U ITUKINYECKUH.
Onpenensars HaIUYKUE aTOMOB YIJIEpoia, BOAOPO/IA U XJIopa B
CocTtosiHue 1 OO0pa3ibl OpraHNYecKux | OPraHMYECKUX BEIIECTBAX.
JJIEKTPOHOB B aTOME. BEIIIECTB M MaTepranoB. | Pa3nuuaTb MOHATHS «3JIEKTPOHHAsI 000JI0UYKa» U «3JIEKTPOHHAS
DJIeKTpoHHAas YueOHUK, TETpaIh opouTaIby.
MPUPO/Ia XUMUYICSCKUX N300paxath 3JIeKTPOHHBIC KOH(PUTYPALIUK aTOMOB 3JIEMEHTOB 1-r0 1
N | cBaseii B 2-ro MEPHOAOB C MOMOIIBIO JIEKTPOHHBIX M IPadUISCKUX
OpTraHUICCKUX 3JIEKTPOHHBIX (HOPMYIJI.
COCTMHCHUSIX. OOBACHATH MEXaHU3M 00Pa30BaHUs M OCOOCHHOCTH G- H TT- CBS3CH.
Onpenenars NPUHAIIESKHOCTh OPTaHHYECKOTO BEIECTBA K TOMY WIIH
Knaccudukarus 1 OGpa3sipl OpraHuuecKux | MHOMY KJIaccy IO CTpyKTYpHOH dopmyie.
OpTraHUICCKUX BEIIECTB U MaTEPHUAJIOB.
€ | COeUHEHNUH. Y4eOHHK, TeTpaab
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2. Yraesoaopoasl (9 4)

2.1. IlpeneabHble YIiIeBOAOPOALI — aJKaHbI (2 4)

DNIeKTpOHHOE |
MIPOCTPAHCTBEHHOE

YueOHUK, TETpaIh

OOBSACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aIKAaHOB Ha OCHOBE
NpeacTaBiIeHuil o rubpuau3anmuy opOuTaei aToma yriepoaa.
UsroraBnuBaTh MOJETH MOJIEKYJI aJIKAHOB, PYKOBOJACTBYSICh TeOpueit

< | CTpOEHHE aJIKaHOB.
I'omomoru u u3o0MepoI XUMHYECKOTO CTPOSHUSI OPraHUIECKHUX BEIIECTB.
AJTKaHOB. OTn9aTh TOMOJIOTH OT U30MEPOB.
Meran — Y4eOHHUK, TeTpaab HazpiBaTh anmkaHbl M0 MEXAYHApOIHON HOMEHKIIATYpE.
MpOCTENIINI CocTaBnsATh YpaBHEHHS XUMHUYECKUX PEAKIIHH, XapaKTepU3YIOIIIX
\n | TIpEACTaBUTEND XUMUYECKUE CBOICTBA METaHa U €r0 TOMOJIOTOB.
AJIKaHOB. Pemate pacu€rHeie 3a1a4u Ha BBIBOA, (POPMYJIBI OPraHUYECKOTO
BELIECTBA.
2.2. HenpeaeabHble YI1eBOAOPOAbI (AJKEHbI, AJIKAAUEHbI U AJIKUHBI) (4 1)
Hemnpenensubie Y4eOHuk, TeTpaab OOBSCHATH IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI ITHIICHA Ha
YTIIEBOJIOPOIBL. Mopenu MosieKyn OCHOBE MPECTABICHUI 0 THOPUAN3aLUU aTOMHBIX OpOHTaNIeH
ATIKEHBI: CTpOEHHE TOMOJIOTOB ¥ U30MEPOB. | yTIepoa.
MOJIEKYJI, TOMOJIOTHSI N3obpaxatb CTpyKTypHBIE (POPMYIIBI ATKEHOB U UX U30MEPOB,
*° | u u3omepus. Ha3bIBaTh AJIKEHBI [0 MEXTyHAPOIHON HOMEHKIIATYpE, COCTABIATh
[Tonydenue, cBoiicTBa (hOpMYIIBI aJIKEHOB 110 UX HA3BAHUSIM.
Y IpUMEHEHHE CocTaBnsATh YpaBHEHHS XUMHUYECKUX PEAKITHH, XapaKTepU3YIOIIIX
AJIKEHOB. XUMHYECKHE CBOWCTBA AJIKEHOB.
[IpakTuueckas pabora Y4eOHuUK, TeTpans 1 [TomyuaTs 3THNEH.
Nel «Ilonyuenue MIPaKTUYECKUX Pa0oOT. Jloka3bIBaTh HENIPEAEIIBbHBIN XapaKkTep 3TUJIEHA C IOMOILBIO
™ | 5TWUJICHA U OTBITHI C JlaboparopHoe Kauye€CTBEHHOW peaKlUy Ha KpaTHBIC CBS3H.
HUM. o0opynoBaHHE. CocCTaBiATh ypaBHEHHS XUMHUECKUX PEAKIUM, XapaKTepU3YIOLINX
HETIpeICbHBINA XapakTep alkagueHoB. OOBSICHAT SP-THOPUAN3ALIUIO
AJKaIieHsl. YueOHUK, TETpaIh
Y TIPOCTPAHCTBEHHOE CTPOEHHUE MOJICKYJIBI alleTUIIeHa, Ha3bIBaTh
o TOMOJIOTH alleTHIIEHA [0 MEXAyHapOJIHOM HOMEHKIIATYpE, COCTABIATh

YPaBHEHHUS PEAKIMH, XapaKTEPU3YIOINX XUMUYECKHE CBOMCTBA
alleTWIeHa
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AlleTHIIeH U ero

YueOHUK, TETPaIh.

TOMOJIOTH. OO06pa3sIisl KayJIyKOB.
(@)
2.3. Apensl (apoMaTHYecKHue yriieBoaopoan) (1 1)
Benzon u ero Y4eOHHUK, TeTpab. OOBSCHATH 3TIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
romosioru. CBoiicTBa JlaboparopHoe OeHzoa.
OcH30J1a K €ro obopynoBanue. benzon | M300paxkars CTpYyKTYpHYIO hopMyy O€H30J1a IBYMs CIIOCO0aMHu.
S | rOMOJIOTOB. OOBSCHATH, KaK CBOKWCTBA O€H301a 00YCIIOBICHBI CTPOCHHEM €0
MOJIEKYJIBI.
CocraBirs ypaBHEHUS PEaKIUi, XapaKTepU3YIOIUX XUMHUECKUE
CBOWCTBa OEH301a ¥ €r0 TOMOJIOTOB
2.4. IlpupoaHbIe HCTOYHUKH H NepepadoTKa yrieBoIopoaos (2 1)
[puponsie Y4eOHHK, TETPaIb. XapakTepru3oBaTh COCTaB MPUPOJIHOTO T'a3a U MOIMYTHBIX HE(QTSIHBIX
HMCTOYHHUKHU OO06pa3sIrel MPOIYKTOB Ta30B.
= | yrieBomopoioB. HedTenepepaboOTKU XapakTepu3oBaTh cIoco0bI nepepadoTku HedpTr. OOBACHITH OTINYHE
[TepepaboTka HE(TH. OCH3MHA MPSIMOM TIEPErOHKU OT KPEKUHT - OCH3MHA.
Konrponbnas pabora Tetpans 1t
1 mo Temam «Teopus KOHTPOJIBHBIX padoT
XUMHYECKOTO
A | cTpoeHust
OpPTraHUYECKUX
COCTUHCHUI,
«YTIeBOJOPOABIY.
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3. Kucjopoacoaep:kaiue opranndeckue coenmuenust (11 1)

3.1. Couptsl 1 peHousl (3 9)

OnHoaTOMHBIE
MpeIeIbHBIC CITIUPTEHI.
[Tonyuenmue,
XUMHYCCKHE CBOMCTBA
U IpUMCHEHHUE
OJHOATOMHBIX

JlaGopatopHoe
o0opyoBaHUeE.

YueOHUK, TETPaIh.

en | TIpeAeNbHBIX CIIUPTOB.

—
MHoroatomMHbIe Y4eOHuK, TeTpaib.
CIIUPTEHL. JlaboparopHoe

= 000pyI0BaHHE.
DEeHOITBI U YueOHUK, TETPaIh.
apoMaTHYECKUC JlaGopatopHoe

2 | coupteL 000py/10BaHME.

N306paxkats 00111yI0 GOpMyITy OJJHOATOMHBIX MPEICTbHBIX CITUPTOB.
OOBsACHATH 00pa30BaHUE BOJOPOTHON CBSI3M U €€ BIUSHHC HA
(usnyUecKue CBOWCTRA CITUPTOB.

CoCTaBJISITh CTPYKTYpHBIE (POPMYJIBI CIUPTOB U X H30MEPOB,
Ha3bIBATh CITUPTHI [0 MEXKIYHAPOIHON HOMEHKIAType. OOBICHITH
3aBUCHUMOCTH CBOWCTB CITUPTOB OT HAJTHYHUS (PYHKI[HOHATHLHON IPyIIIThI
(-OH).

CoCTaBJIsSITh YpAaBHEHUs PEAKIIUii, XapaKTepPU3yIOIHX CBONCTBA
CIIUPTOB U UX MPUMEHCHUE.

Xapaktepu3oBaTh GU3UOIOTMIECCKOE CHCTBUEC METAHOJA U TAHOJA.
CoCTaBJIATh YpaBHEHHSI PEaKIINil, XapaKTePH3YIOIINX CBOWCTBA
MHOTOATOMHBIX CIHPTOB, U MTPOBOUTH KAYSCTBCHHYIO PEAKIINIO Ha
MHOTOATOMHBIC CITUPTHI.

OOBSICHSITH 3aBUCHMOCThH CBOMCTB ()EHOJIA OT CTPOCHHS €T0 MOJICKYJIbI,
B3aMMHOE BIIMSIHUE aTOMOB B MOJICKYJIC Ha puMepe GeHoa.
CocTaBNaTh YpaBHEHHsI PEAKIINi, XapaKTePU3YIOINX XUMUICCKUE
cBoiicTBa (heHoIIA
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3.2. Aabaeruabl, KeTOHBI H KAPOOHOBbIE KHCJIOTHI (3 4)

Kap6onunbabie Y4eOHUK, TeTpaib. CocraBiars GOpMYIIbI K30MEPOB ¥ TOMOJIOTOB aJIbJICTU0B 1 HA3bIBATH
COEJIMHEHUS — JlaboparopHoe HX 10 MEXyHapOJHONH HOMEHKJIAType.
© | AIBACTHIBI i KETOHBL. o0opyIoBaHHE. OOBSACHATH 3aBUCUMOCTB CBOMCTB alIbACTHOB OT CTPOSHHS UX
— | CBoiicTBa n (YHKINOHANBHOW TPYIIIEL.
MIpUMEHEHNE [IpoBoaNTE KaueCTBEHHBIE PEAKIINH HA allbICTHUIBI.
AJIBJICTUJIOB. CoCTaBIIATh YpaBHEHHSI PEAKIIHIA, XapaKTEPU3YIOIIUX CBOWCTBA
Kap06oHoBsbie Y4eOHUK, TeTpaib. albIeTruJI0B.
KHCJIOTBI. JlaGoparopHoe CocraBiars GOpMYITbI K3OMEPOB M TOMOJIOTOB KApOOHOBBIX KHCIIOT H
Xumuueckue obopymoBaHue. Ha3bIBaTh HX [0 MEXyHApOTHOH HOMEHKIaType. OOBACHIThH
~ | cBOHCTBa I 3aBUCHUMOCTH CBOWCTB KApOOHOBBIX KHCIIOT OT HAJTMYHUS
— | IpUMEHEHUE ¢ynakmonansHoi rpynms! (-COOH).
OJTHOOCHOBHBIX CocTaBnsATh YpaBHEHHSI PEAKIIHA, XapaKTEPU3YIOIIINX CBOWCTBA
MpeACTHHBIX KapOOHOBBIX KHCIIOT.
KapOOHOBBIX KHCJIOT. [onmy4aTk YKCyCHYIO KHCJIOTY M JJOKa3bIBaTh, YTO 3TO BEILECTBO
[IpakTudeckas pabora YueOHUK, TETPaIh. OTHOCHUTCSA K KJIacCy KHUCJIOT.
Ne 2 «ITonyuenre u JTaGoparopHoe OTnruaTh MypaBbHHYIO KHCJIOTY OT YKCYCHOMU C TOMOIIBIO
= | cBoiicTBa KapOOHOBBIX obopynoBaHue. XMUMHYCCKUX PEaKIHiL.
KHCIIOTY.
3.3. Caoxnbie 3¢upsl. JKups! (2 1)
CroxHble 3QUpPHL Y4eOHHUK, TeTpab. CoCTaBIATh YpaBHCHHS PEAKIIHIA dTepUDUKAITIY.
JlaGopatopHoe OOBsCHATH OMOJOTHYECKYIO POJIb KUPOB.
@ obopymoBaHue. CobnroiaTh nipaBrITa 6€30MacHOT0 O0OpAIEeHHS CO CPEICTBAMH
OBITOBOW XUMUH
JKupei. Mororue YueOHUK, TETPaIb.
CpeJICTBa. JlaboparopHoe
< obopymoBanue. OOpasIbl

MOIOIINX W YUCTSIIAX
CPEJICTB.

3.4. YraeBoasbi (3 u)
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VYraesoasl. I'moko3a.

YueOHUK, TETPaIh.

OOBSACHATH OMOJIOTHYECKYIO POJIb TITFOKO3BL.

Onurocaxapupl. JlaboparopHoe [pakTH4eckn 10Ka3bpIBATh HATMYHE PYHKIIHOHATBHBIX TPYII B
«~ | Caxapo3a. o0opyaoBaHHE. MOJIEKYJIE TIIIOKO3BI.
OOBSICHATH, KAK CBOMCTBA CaXapO3bl CBA3aHBI C HATNIHEM
(YHKIIMOHANBHBIX TPYMIT B €€ MOJIEKyJie, U Ha3bIBaTh 00JIaCTH
ITonucaxapumpl. Y4eOHuK, TeTpaib.
MPUMEHEHUS caxapo3bl.
Kpaxmani. JlaboparopHoe N N
CocraBnaTe ypaBHEHHs PEaklHid, XapaKTepU3yIOLINX CBOMCTBA
| [emrrono3a. obopymoBanue. O6pa3ibl
N caxapossl.
MIPUPOIHBIX U N
CoCTaBIsATh YpaBHCHHS PEAKIIHIA THIPOIK3a Kpaxmaa i
MCKYCCTBEHHBIX BOJIOKOH
MOJMKOHACHCAIIMH MOHOCaxapuao0B.
IIpakTruueckas YueOHUK, TETPAIh.
[IpoBoANTE Ka4EeCTBEHHYIO PEaKIMIO Ha Kpaxmall
pabortaNe 3 JlaboparopHoe
«Pemmenne o0opyioBaHUE.
e | OKCTICPHMEHTANEHEIX
A | 331a4 HA NIOJIyYEHUE U
pacmo3HaBaHue
OpTaHUYECKUX
BEIIECTBY.
4. A3oTcoaep:xkaniue opraHudeckue coequHenus (5 1)
AMUHBL. Y4eOHHUK, TEeTpab. CocTaBnATh ypaBHEHHUs peaKkUUd, XapaKTepU3YIOIIHMX CBOWCTBA
aMHUHOB.
& OOBSCHATH 3aBUCHMOCTh CBOMCTB aMHHOKHCIIOT OT CTPOCHUS HX
(hYHKITMOHATBHBIX TPYIIIL
HazbiBaTh aMUHOKHUCIIOTHI TT0 MEXKITyHAPOIHOW HOMEHKIATYPE W
AMUHOKHCIIOTHI. YueOHUK, TETPaIh. N o
COCTaBIISITh YPaBHEHUS peakiuil, XapaKTepHU3YIOIINX UX CBOIMCTBA.
Benku. JlaGopatopHoe .
n OOBsCHATH OMOTIOTHYECKYIO POJIb OENTKOB U MX MPEBpAILCHHUH B
N o0opyioBaHUE.
OpraHusme.
[IpoBoaANTE IIBETHBIE pEaKIINU HA OENKH.
A3zoTcoaepxarine Y4eOHHK, TETPaIb. OOBSICHATH OMOTIOTHYECKYIO POJTb HYKJIEUHOBBIX KHCIIOT.
TeTePOIUKINIECKIE [Tonb30BaThCS MHCTPYKIKEH K JICKAPCTBECHHBIM MpenapaTam
g COCIUHCHUI.
Hyxneunosele
KHCJIOTBI.
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XuMus 1 310pOBbE
YeloBeKa.

YueOHUK, TETPaIh.

N
Konrponbnas pabora Tetpans 1t
2 o TeMaM KOHTPOJIBHBIX padoT
«Kucnopoaconepxar
o | AC OpTaHHYCCKHE
| COCIMHEHUN,
«AzoTcoaepxaniue
OpraHuYecKue
COCIMHCHUSIY.
5. Xumust mosumMepos (6 1)
CuHTeTHUeCKHe Y4eOHUK, TeTpajib. 3anuceIBaTh YpaBHEHUS PeaKIUN TOJTNMEpH3aIliu.
MOJIUMEPHI. 3anuckIBaTh YpaBHEHUS PEaKIUH TOJUKOHICHCAIIH.
9 | Konznencauuonssie Pacrio3HaBaTh opraHuYecKre BEIIECTBA, HCIOIB3Ys KaueCTBEHHbBIE
MTOJTUMEPHI. peakuuu
ITenomnnacTsl.
HatypanbHsbliil kaydyk. O06pa3ip! miactmace,
CuHTeTHUeCKHe CHHTETUYECKUX
R | xayuyxm. Kay4IyKOB H
CHUHTETUYECKUX BOJIOKOH.
CHHTETHUYECKHE Y4eOHuK, TeTpaib.
BOJIOKHA. OO0pas31bl mIacTMace,
_ CHHTETUYECKUX
@ Kay4IyKOB 1
CHUHTETUYECKUX BOJIOKOH.
Kanpon
[IpakTuueckas pabora YueOHUK, TETpaIh AJIs
No 4 «Pacno3HnaBanue MIPaKTUIECKUX PaOoOT.
& | mmactMace n JlaboparopHoe
BOJIOKOH». obopymoBaHue.
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Opraamueckas xumus, | 1 YueOHUK, TETPaIh.
YeJIOBEK U TIPUPOAA.
e
Hrorossiii ypok no 1 Tetpans mist
Kypcy xumuu 10 KOHTPOJIbHBIX PadoT.
& | kmacca.
UTOTO: 34
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11 kaacc

= é? JaTbl
= Conepianue g a NnpoBeIeHUs O6opynoBanne OcHoBHbIe BU/bI y4eOHOil nesiTeabHocTH (YY)
% (pa3neJibl, TeMbI) E § IUIaH daxr
- § 11 11
IToBTOpEeHmeE Kypca VY4eOHuUK, TeTpab.
| xumunm 10 kacca
1. TeopeTuueckue ocHOBbI xumuu (19 4)
1.1. BaxkHel1IMe XUMHYECKHE MOHSATHS U 3aKOHBI (4 1)
XUMUYECKUA Y4eOHuK, TeTpab. [TepeuncnsTh BaxXHEHIITUE XapaKTEPUCTUKH XUMHYECKOTO JIEMEHTA.
aneMeHT. Hyxknuapr. OOBSICHATH PA3TNINE MEXKY MOHITHAMU «XUMHYCCKUAN IIEMEHTY,
«~ | M3oTonsl. 3akoHBI CHYKITUI», KA30TOI.
COXPaHEHHUS MacChl U IIpuMeHsATh 3aKOH COXpaHEHHs] MacChl BELIECTB MPH COCTABICHUH
SHEPTUU B XUMUH. YpaBHEHUH XUMUYECKHUX PEaKIINH.
Ilepuoanueckuit Y4eOHuK, TeTpab. OnpenensTb MaKCHMAJIBHO BO3MOYKHOE YHCIIO DJIEKTPOHOB Ha
3aKOH. SHEPTEeTHYECKOM YPOBHE.
Pacnipenenenne 3amuceIBaTh TpaguecKue EKTPOHHBIE (OPMYIIH S-, p- U d-
“ | 5eKTpOHOB B aTOMax 9JIEMEHTOB.
3JIEMEHTOB MaJIbIX U XapakTepru30BaTh MOPSIIOK 3aTI0THEHHS HIIEKTPOHAMU
OOJBIINX MEPHOIOB. 9HEPreTUUECKUX YPOBHEH U MOAYPOBHEH B aTOMaX.
ITonoxxeHue B V4eOHUK, TETPab. OOBSACHATH, B U€M 3aKITFOYACTCS (PU3UUCCKHI CMBICH TOHSITHS
NEePUOINUECKON «BAJICHTHOCTBY.
CHCTEME BOJIOPO/Ia, OOBSACHATH, UEM OTIPENEISIIOTCS BaJICHTHBIE BO3MOKHOCTH aTOMOB
JIAaHTAHOUJIOB, Pa3HBIX JIEMEHTOB.
~ | akTuHOMZOB U CocraBmusth rpaduyeckne 3J1eKTpoHHbIE PopMyITbl a3oTa, hocdopa,
HCKYCCTBEHHO KHCJIOPOJIa ¥ CEPHI, a TAKXKE XapaKTEPHU30BaTh M3MEHEHHS PaIlyCOB
MOTyYeHHBIX ATOMOB XMMHUYECKHUX 3JIEMEHTOB TI0 TIEPUOIaM U A-TpyTimam
JJIEMEHTOB. MIEPUOTNIECKON TaOIUIIBI
Baneurnocts u Y4eOHuK, TeTpaib.
«» | BaJIEHTHBIE

BO3MO>XXHOCTH aTOMOB

1.2. Ctpoenue BemecTBa (3 4)
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OCHOBHBIE BUJIBI

XUMHUYECKON CBS3H.

Y4eOHUK, TeTpab.
Mogenn HOHHBIX,

OO0BACHATH, MEXaHU3M 00pa30BaHUS HOHHOW M KOBAJICHTHOM CBSI3U U
0COOCHHOCTH (PU3NYECKUX CBOMCTB HMOHHBIX W KOBAJICHTHBIX

Honnas u ATOMHBIX, COCTMHCHUM.
\© | KOBaJICHTHAs CBSI3b. MOJIEKYJISIPHBIX U CocTaBiaTh 37eKTPOHHBIE GOPMYITBI MOJIEKYJ KOBAJIEHTHBIX
Meramnnueckas METaJUIMYECKHUX COEIMHECHUM.
cBs13b. BogopoHas KPUCTAILTHYECKUX OOBACHATH MEXaHU3M 00Pa30BaHUs BOJIOPOJIHON U METAJUTHUECKOM
CBSI3b. PEIIETOK. CBsI3€H U 3aBUCUMOCTH CBOWICTB BEIIECTBA OT BUd XUMHUYECKOU CBSI3U.
IIpocTpancTBEeHHOE Y4eOHUK, TeTpab. OOBACHATH IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI OPTaHUYECKUX U
™ | cTpoenue MONeKyIL. HEOPraHWYECKUX COCTUHECHUH C IIOMOIIIBIO TIPEACTABICHHIA O
Crpoenne V4eOHUK, TETPab. rubpuan3anuy opouTanei.
KPUCTAJUIOB. Moenu MoJIeKy. OOBACHATH 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA €TO
Kpucrammnueckue HU30MEPOB ¥ TOMOJIOTOB | KPHCTAJUIMYECKOH PEIIETKH.
© | peméTky. Ipuunnsr OOBSCHATH TPUYNHBI MHOTOOOPa3Hs BEIIECTB
MHOT000pa3us
BEIIIECTB.
3. Xumuyeckne peakuuu (3 9)
Knaccudukarms Y4eOHuK, TeTpaib. [lepeuncnsaTe npu3HaKWd, TO KOTOPHIM KIACCU(UIUPYIOT
< | XMMHYECKHX PeaKIHii. Buneonpoekrop XUMHYECKHE PEaKIINH.
CkopocThb Yu4eOHuK, TeTpaib. OOBACHATH CYITHOCTh XUMHUYECKOH peakiny.
© | XMMHYECKHMX PeaKLui. JlaGoparopHoe CoCTaBIIATh ypaBHEHUSI XUMHUYCECKUX PEAKITUI, OTHOCSIIUXCS K
Karanus. obopyaoBaHue ONpeAcIEHHOMY THILY.
XuMH4ecKoe VueOHUK, TeTpap. OOBSCHATH BIMSIHAE KOHIICHTPAIUK PEareHTOB Ha CKOPOCTh
paBHOBecHE U TOMOTCHHBIX U TETEPOTCHHBIX PEAKITHI.
YCJIOBUS €70 OOBSACHATH BIMSHUAC PA3INYHBIX (DaKTOPOB Ha CKOPOCTh XUMHUECKOM
_. | cmemenmsL. peaxium, a TaKke 3HaYeHNEe IPUMEHEHHS KaTaTu3aTOPOB U
h

WHTHOUTOPOB HA MPAKTUKE.

OOBSCHATH BIMSIHUE U3MEHEHYSI KOHIIEHTPAIIUU OJHOTO 3
pearupyronmx BemecTs, TEMIIEPaTyphbl U JaBICHUS Ha CMEIIEHUE
XUMHYECKOTO PaBHOBECHS
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1.4. PacTBopsl (5 4)

o | HHcnepcubie Y4eOHuK, TeTpab. XapakTepru30BaTh CBOMCTBA Pa3IMYHBIX BUIOB JUCIEPCHBIX CUCTEM,

— | CHCTEMBI. YKa3bIBaTh MPUYHUHBI KOATYISIIIAY KOJJIOWJOB 1 3HAYEHHE 3TOTO
CnocoObl Y4eOHuK, TeTpaib. SIBJICHHSL.

e | BBIDOKCHHUS Pemiate 3aauu Ha NPUTOTOBJICHUE PACTBOPA OMpPEAeIEHHOM

— | KOHIIEHTpaLUU MOJISIPHON KOHIIEHTPALINH.
pacTBOPOB. T'otoBUTE pacTBOp 331aHHON MOJSIPHON KOHLIEHTPALUH.
[IpakTudeckas padora Y4eOHuK, TeTpanh s OOBSCHATH, TOYEMY PACTBOPHI BEIIECTB C HOHHOW U KOBAJICHTHON
1 «IIpurorosnenue MNPaKTHYECKUX paboT. HOJIAPHOM CBA3BIO MPOBOIAT DIEKTPHYECKHUN TOK.

<t | pacTBOPOB ¢ 3aJaHHOM JlaGopaTopHoe Omnpenensts pH cpensl ¢ TOMOIIBIO YHHBEPCATHHOTO HHIANKATOPA.
MOJISIPHOM o6opynoBanue OOBSCHATH C MO3UIUH TEOPUH IIEKTPOIUTHUICCKON AUCCOIMAIINN
KOHIICHTPAITUEH. CYIIHOCTh XUMHUECKHUX PEaKui, MPOTEKAIOIIUX B BOJAHOM Cpelie.
DJIeKTPOIUTHIECKAS V4eOHHMK, TeTpab. CocTaBnATh TONHBIE W COKpAIIEHHBIE MOHHBIC YPaBHEHHS PEaKITHi,
JIICCOLHAITHSI. Jlaboparophoe XapaKTEePU3YIOIINX OCHOBHBIE CBOMCTBA BaXKHEHIIINX KIACCOB

v | Bogopoauslii obopynoBaHue HEOPraHUYECKUX COCTUHEHUM.
rmokasarenb. Peaknun OnpenensTb peakIfio Cpeibl pacTBOpa COJIM B BOJIE.
MOHHOI'0 OOMEHa. CocTaBnATh ypaBHEHHS PEAKIMI THAPOIN3a OPTAHUIECKHUX U
T'unponms Yu4eOHuK, TeTpaibp. HEOPraHMYICCKUX BEIICCTB

© | OPraHHYeCKuX 1 nmabopaTopHOe

— | HEOpPraHUYECKUX obopynoBaHue
COEIMHCHMIM.

1.5. DaexTpoxumuyeckue peakuuu (4 4)

XuMHIECKHIE Yu4eOHuK, TeTpaib. OOBSICHATH IPUHIUI PaOOTHI TaIbBaHHUYECKOTO djieMeHTa. OOBICHSTD,
HWCTOYHUKH TOKa. Psin KakK YCTPOEH CTaHJapTHBIN BOOPOAHBIN 31eKTpo. ITonb3oBaTbes

T | cTaHJapTHBIX PSAIOM CTaHIAPTHBIX 3JEKTPOAHBIX MOTCHITUAIOB. OTIHYaTh
SJIEKTPOJIHBIX XUMHYECKYIO KOPPO3HIO OT IEKTPOXUMUIeCKOH. OOBSICHATH
MOTEHITHAJIOB. MIPUHLIMIIBI 3aITUTHl METAJUIMYECKUX U3JENNN OT KOPPO3HH.

o | Kopposust MeTaios u VY4eOHHUK, TeTpajb. OOBSCHATH, KAaKWE TPOIIECCH MPOUCXOAST HA KAaTOJIE U aHOJIE TIPH

— | e€ npeaynpexacHue. SJIEKTPOJIN3€E PACIUIaBOB U PaCTBOPOB coieid. COCTaBIATh CyMMapHbIE

— oy DIEKTPOIIHU3. Y4eOHuK, TeTpaib. YpPaBHEHUS PEaKIIMi JIEKTPOJIN3a

KouTponbHas paborta [ICXD, TeTpans ais

o | 1 moreme KOHTPOJIBHBIX Pa0doT

[\l

«Teoperndeckue
OCHOBBI XUMHUID)
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2. Heopranuyeckasi xumus (11 u)

2.1. Metanisi (6 4)

O6mmas Y4eOHUK, TeTpab.

_. | xapakrepucTyika u OO0pasibl METALIOB U UX

A | crocoObl MOTy4eHUs COCIMHEHUH, CIUTaBOB.
METaJIJIOB.
00630p Y4eOHUK, TeTpab.

o | METAIMYECKIX JlaGopatopHoe

| snemeHTOB A-1 b- o0opyaoBaHue
TPy
Mens. [unk. Turan. Y4eOHHK, TeTpah.

o | Xpowm. Kexeso, JlaGoparopHoe
HUKEJb, IUIATHHA. obopynoBaHue

~ <| CrnaBel MeTaIIoB. VY4eOHHUK, TeTpajb.
Oxcupasl n VY4eOHuUK, TeTpab.

‘2 | THAPOKCHBI JlabopaTopHoe
METaJIJIOB. obopymoBaHue
[IpakTudeckas padora Y4eOHuK, TeTpanb s
2 «Pemienue MPaKTHYECKUX PaboOT.

o | DKCIIEpIMEHTAIbHBIX JlaboparopHoe

| 3ama4 o Teme o6opynoBanue
«MeTasD.

XapakTepru30BaTh 00IIHE CBONCTBA METAJJIOB M Pa3bsICHATh UX Ha
OCHOBE MPEJCTABICHUM O CTPOCHUH aTOMOB METAILIOB,
METaJUIMYECKON CBSA3H U METAJUIMUECKOM KPUCTATIINYECKON petIETKe.
NnmocTpupoBaTh MpuMepamu CIIocOObI TTOTYYeHHS METAIIIOB.
XapakTepru30BaTh XUMUICCKHE CBOMCTBA MeTAIIOB IA—IIA rpynm u
AJTIOMUHUSA, COCTABIISITH COOTBETCTBYIOIINE YPABHEHUS pEaKIUil.
OOBACHATHL 0COOCHHOCTH CTPOCHHUS aTOMOB XUMHYECKUX JICMCHTOB
Bb-rpynn nepuoaundeckoit cucrtemsl /1. 1. Menpeneesa.

CocTaBnsATh ypaBHEHUS PEAKIIUMA, XapaKTepU3YIOIIUX CBOMCTBA MEIU,
LMHKa, TUTAHA, XpOMa, *Keje3a.

IIpencka3siBaTh CBOKCTBA CILIaBa, 3HAS €r0 COCTAB.

OOBACHATH, KaK U3MEHSIOTCS CBOMCTBA OKCHIOB U THAPOKCHIOB
METAJIJIOB IO MTEPHOAAM U A-TpyNIaM MePHOAHYSCKON TaOIHUIIBL.
OOBACHATH, KaK U3MEHSIOTCS CBOMCTBA OKCHUIOB U THAPOKCHIOB
XUMHYECKOTO 3JIEMEHTA C IMOBBIIIEHUEM CTETICHH OKUCIICHUS €T
aToma.

3anuceiBaTh B MOJCKYJISIPHOM U MOHHOM BUJE YPaBHCHUS XUMUUECKUX
peaxiuii, XapaKTepu3yOINX KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB
U TUIPOKCUIOB METAJUIOB, a TaKXKE IKCIIEPUMEHTAIBHO JOKA3hIBAThH
HaJM4Ke 3TUX CBOMCTB. Pacmo3HaBaTh KaTHOHBI COJIEH C MOMOUIBIO
Ka4eCTBEHHBIX PeaKIIMil
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2.1. HemeTasusl (5 4)

0O030p HEMETAILIOB.

OO0pas3Iibl HeMETAIIIOB,

CaoiicTBa Monenn
Y} | mpuMeHeHue KPUCTAILTHYECKUX
Ba)KHEHUIITNX peméToK anMasa u
HEMETAJIJIOB. rpadwura.
O6mmas Y4eOHUK, TeTpab.
XapaKTepUCTHKA JlaGoparopHoe
OKCHJIOB HEMETAaJJIOB obopynoBaHue
u
KHCIIOPOJICOICpKAIIN
o | X KHCIIOT.
A | OKUCIIUTETHHBIC
CBOICTBa CEpHOM U
A30THOM KHUCHOT.
Bonpopoansie
COCTMHEHHIS
HEMETAJUIOB,
I'enerndeckast CBSI3b Y4eOHuK, TeTpaib.
o | HEOPraHHYCCKHX 1 JlaboparopHuoe
A | OpraHuIeCcKUX obopymoBaHue
BEIICCTB.
[IpakTudeckas padora Y4eOHuK, TeTpanh s
3 «Pemenne MPaKTHYECKHUX PaboT.
Q | dKCIEpUMEHTAILHBIX JlaGoparopHoe
3a/1a4 1o TeMe obopynoBaHue
«HemeTaus.
Kontponbhas pabora [ICXD, TeTpans ais
_ | 2 mo teme KOHTPOJIBHBIX Pa0doT
| «Heopranmueckas
XUMISD.

XapakTepru30BaTh O0IIME CBOMCTBA HEMETAJLIOB U Pa3bsSICHATH UX Ha
OCHOBE IPECTABICHUI O CTPOCHUH aToOMa.

Ha3zpiBaTh 00s1acTH MPUMEHEHUS BAYKHEUIITIX HEMETAILIOB.
XapakTepu30BaTh CBOMCTBA BHICIINX OKCHUAOB HEMETAJUIOB U
KHCIIOPOACOEPKAIINX KUCIIOT, COCTABIISATh YPABHCHHS
COOTBETCTBYIOIINX PEAKITHI M OOBSICHATH MX B CBETE MIPEACTABICHUI
00 OKUCITUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIUIX U
IIIEKTPOITUTHICCKON THCCOITHATIHH.

CocCTaBIsATh ypaBHCHUS PEAKIIHM, XapaKTEPU3YIOMINX OKHUCIUTEIILHEBIC
CBOMCTBa CEpHOU U a30THOU KHUCIOT. XapaKTepu30BaTh U3MECHEHUE
CBOMCTB JIETYYUX BOJOPOJHBIX COCAMHEHUI HEMETAJUIOB MO NEPUOAY
1 A- TpymnaMm NePUOANUECKO CUCTEMBI.

Jloka3blBaTh B3aUMOCBSI3b HEOPTAaHUUECKUX U OPTaHHUYECKUX
COCIMHCHMI.

CoCTaBIATh ypaBHEHUS XUMUYECKHUX PEAKITUH, OTPAsKAFOIIHX
B3aMMOCBSI3b HCOPTAaHUUCECKUX ¥ OPTAHUUYECKHUX BEIECTB, OOBSICHATE
UX Ha OCHOBE TEOPHUH JICKTPOIUTUYECKON AUCCOLUALIUU U
MIPEICTABIICHUNA 00 OKHUCINTEIEHO-BOCCTAHOBUTEIHLHBIX TIPOIIECCax.
IIpakTryecku pacmo3HaBaTh BEMIECTBA C TIOMOIIBIO KaYeCTBEHHBIX
peaKIuii Ha aHUOHBI
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3. Xumusi v 3Ku3Hb (3 4)

Xumust B 1 VY4eOHuUK, TeTpab. OOBACHATH Hay4HBIC TPUHLUIIBI POU3BOJICTBA HA IPUMEPE
MIPOMBIIIUIEHHOCTH. MIPOU3BOICTBA CEPHOM KUCIOTEHI.
[punHIHAITE [IepeuncnsaTs NPUHLIMIIBI XUMUYECKOTO TPOU3BOJICTBA,
XUMHUYECKOTO HCIIOJIb3YEMBIE TIPU TIOJTYUYEHHN YyTyHa.
MIPOU3BO/ICTRA. CocTaBnATh ypaBHEHHS] XUMHUYECKUX PEAKINH, TPOTEKAIOIINX IPU
o | Xumnko- MOTyYeHNH YyTyHa U CTaJIH.
¢ | TEXHOJOTUYECKHE Cobnronate mpaBuiia 0e30macHON paboOThI CO CpeACcTBaMH OBITOBOM
MIPUHITATIBI XUMHH.
MIPOMBIIIUIEHHOTO OOBACHATH NPUINHB XUMHYECKOTO 3arps3HEHUS BO3IyXa, BOJOEMOB
MOJTyYEHHS] METAJIJIOB. 1 TIOYB.
[Ipon3BoacTBO yyryHa
U CTaJIH.
XuMus B OBITY. 1 OO0pas3iibl cpencTB
. XuMuueckas OBITOBOM XMMMH,
2 | IPOMBITIIIEHHOCTH WHCTPYKITUH 110 FX
OKpY’Karomas cpefa. MPUMEHEHHIO.
Hrorossiii ypok 1no 1 VY4eOHuUK, TeTpab.
< | kypey xumun 11
KJ1acca.
MTOTO: 34
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