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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

JlesiTennbHOCTh 00pa30BaTEIBLHOIO YUPEXKACHUS 00111ero 00pa3oBaHusl B 00y4eHHH XUMUU B CpeIHEN LIKOJIE OJKHA ObITh HalpaBjieHa Ha
JTOCTH)KEHHE CIAEAYIOIIHNX JUYHOCTHBIX Pe3yJIbTATOB:
® B IICHHOCTHO-OPUEHTAUMOHHON c(epe — BOCIHUTAHUE YYBCTBA TOPJOCTH 3a POCCHUUCKYIO XHMHYECKYI0 HayKy, I'YMaHH3Ma,
LEJIEYCTPEMIIEHHOCTH;
® B TPYAOBOIl chepe — FOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHENIIE 00pa30BaTeNbHON TPAEKTOPUH;
e B [I03HABATEJIBHOU c(hepe — yMEHUE YIPABISATH CBOECH MO3HABATENBHON J€ATEIbHOCTBIO.
MeTanpeaMeTHbIMH Pe3yJIbTATAMHU OCBOCHUS BBIITYCKHUKAMHU OCHOBHOM IIKOJIBI IPOTPAMMBI TI0 XUMUU SBIISIFOTCS:
® UCIIOJIb30BAaHWE YMEHHM M HAaBBIKOB DPa3jIMYHBIX BHJIOB IO3HABATEIBHOM IEATEIBHOCTH, NPUMEHEHHE OCHOBHBIX METOJIOB
NO3HAaHUA (CHUCTEMHO-MH()OPMAIMOHHBIA aHalu3, MOJECIMPOBAHUE) JUIsl M3YYEHHsS pPAa3jIUYHbIX CTOPOH OKpYKarolen
JIEHCTBUTEIBLHOCTH;
® UCIOJIb30BAHUE OCHOBHBIX MHTEIUIEKTyalbHBIX oOmNepanuii: (opMyaupoBaHUE THUIOTE3, aHAIM3 W CHUHTE3, CpaBHEHUE,
00o01IeHNe, CUCTEMaTU3allHsl, BbISIBIICHUE IPUYMHHO-CIICJICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;
® yMEHHE I'€HEepUPOBATh UJIEU U ONPENEIATh CPEACTBA, HEOOXOIUMBIE JUI UX pealu3alliy;
® yMEHHE ONPENENATh LI U 33a/1a4u ASITEIbHOCTH, BEIOMPATh CPEICTBA peau3alliy LeIU U IPUMEHITh UX Ha IPAKTHUKE;
® UCIOJIb30BAaHUE PA3JIMYHbIX HCTOYHUKOB HH(OpMalMM, NMOHMMAHUE 3aBHUCHUMOCTU COJAEpX,aHUs U (OPMBI MPEACTABICHUS
uH(pOpMalnK OT 1esield KOMMYHHKAIMK U ajjpecarta.

B pe3ynbraTe u3yueHus yueOHOro npeamera « XuMus» Ha ypOBHE CpeHEro oo1iero oopa3oBaHus:
BrimyckHuK Ha 0a30BOM YPOBHE HayUUTCS:
packpbIBaTh Ha MpUMEpax pojb XUMHUHM B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MUpa U B NPAKTUYECKON NEATEIbHOCTH
YEJI0BEKa;
JEMOHCTPUPOBAThH HA MPUMEPAX B3AUMOCBS3b MEKy XUMHUEH U APYTUMHU €CTECTBEHHBIMU HAyKaMHU;
pacKpbIBaTh HA IPUMEPAX MOJIOKEHHUS TEOPUU XUMUYECKOTO cTpoeHus: A.M. byTieposa;



noHuMath ¢usndeckuit cmpicn llepuonnyeckoro 3axona J[.M. MenpaeneeBa M Ha €ro OCHOBE OOBSCHATH 3aBUCHMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB OT AJIEKTPOHHOTO CTPOCHHSI aTOMOB;

OOBSACHSTH MPUYMHBI MHOTOOOPa3Hsl BEIIECTB HAa OCHOBE OOIIMX MPEACTAaBICHUIN 00 UX COCTAaBE U CTPOCHUU;

IPUMEHSTH MpaBUiIa CUCTEMAaTHUYECKON MEXIYyHApOJAHOW HOMEHKJIATYPhl KaK CpPEeACTBAa Pa3iUYCHUs W UACHTU(PHUKALIUU BEUIECTB MO HX
COCTaBYy U CTPOCHHIO;

COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbl OPTaHUYECKUX BEIIECTB KaK HOCUTENIECH MH(POpMallUd O CTPOEHUHU BEIIECTBA, €ro
CBOMCTBAax M MPHUHAJIEKHOCTH K OIIPENEIICHHOMY KJIACCY COETMHEHMIA;

XapaKTEpU30BaTh OPIraHMYECKHUE BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIE CBS3H MEXKY
JAHHBIMH XapaKTEpUCTUKAMU BEIIECTBA;

IPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIUH, PACKPBIBAIOLIINX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX MPEACTABUTEIEH KIIACCOB OPraHUYECKHUX
BEILECTB C LEIbI0 X UICHTU(PHUKAINN U OOBICHEHHS 00JIACTH IPUMEHEHNUS;

IPOTHO3UPOBATh BO3MOKHOCTD MPOTEKAHUSI XUMUYECKHUX PEAKIMI HA OCHOBE 3HAHUHM O TUIIAX XMMHUYECKOM CBSI3U B MOJIEKYJIaX PEareHTOB
U UX PEAKIIMOHHON CIIOCOOHOCTH;

UCIIOJIb30BaTh 3HAaHUA O COCTaBE, CTPOEHMUM M XHMMHUYECKHX CBOMCTBaxX BEIIECTB JJIsi O€30MacHOr0 MPUMEHEHHS B MPaKTUYECKOU
NEeSATEIbHOCTH;

OPUBOJUTH TPUMEPHI NMPAKTHYECKOTO HKCIOIb30BaHUS MPOIYKTOB IMepepabOTKu He(DTH M MPUPOJHOrO rasa, BBICOKOMOJEKYJISPHBIX
COEIMHEHMH (ITOJIMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOI'O BOJIOKHA);

IPOBOJUTE ONBITHI IO PACIO3HABAHUIO OPTraHWYECKHUX BEIIECTB: IJIMIEPHHA, YKCYCHOM KHCJIOTBHI, HENPEIEIbHBIX >XUPOB, TIIFOKO3HI,
Kpaxmasa, O€JIKOB — B COCTAaBE MUIIEBBIX MPOJYKTOB U KOCMETHYECKHUX CPEJICTB;

BJIAJICTh MPABWJIAMH U TIPUEMaMU O€30MaCHOM pabOThl C XUMHYECKIUMU BEIIECTBAMU U J1a0OPaTOPHBIM 000PYI0BAHHEM;

yCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMy U CMEIIEHNS XMMHUECKOIO paBHOBECHUS OT Pa3IMYHbIX (AKTOPOB C LENbIO
ONpeaEeIeHUS ONTUMAIIBHBIX YCIOBUM MPOTEKAHNUSI XUMUYECKHUX IIPOLIECCOB;

NPUBOAUTH MPUMEPHI TUAPOIN3A COJIEH B MOBCETHEBHON KU3HU YEJIOBEKA;

IPUBOJUTH NMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN B MPUPOJE, MPOU3BOACTBEHHBIX MPOILIECCAX U KUZHENEATEIbHOCTH
OpraHU3MOB;

PUBOIUTH MPUMEPHI XUMUYECKUX PEAKIIUH, pACKPBIBAIOMIMX O0IIME XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB;



IPOBOJUTH PacyeThl HA HAXOXKJACHHE MOJIEKYJSPHOU (OpMyIbl YIJIEBOAOPOAA MO MPOAYKTAM CTOpPaHUS U MO €ro OTHOCUTEIbHOU
IJIOTHOCTH M MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOSIUX B €r0 COCTaB;

BJIAJICTh MPABIIIAMH 0€301TaCHOTO OOPAICHUS C €IKUMHU, TOPIOYMMH ¥ TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBOM XUMUU;
OCYIIECTBIISITh MOUCK XUMUYECKON MH(POpMaIIUK 110 Ha3BaHUAM, HACHTU(DHUKATOPaM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;

KPUTUYECKA OIICHUBATh M MHTEPIPETUPOBATh XUMHUYECKYI0 HHGOPMAILIMIO, COAECPKAILYIOCS B COOOIICHHUSIX CPEACTB MAacCOBOM
uHdopmaiuu, pecypcax WMHTepHETa, HAy4YHO-TOMYJSAPHBIX CTAThsIX C TOYKH 3PEHHS €CTECTBEHHO-HAyYHOW KOPPEKTHOCTH B LEIAX
BBISIBJICHUS OIIMOOYHBIX CYXJACHUN U (POPMUPOBAHUSI COOCTBEHHOM MO3UIINH;

MPEACTABIATh MyTH PEHICHUS TI00aJbHBIX MPOOJIEM, CTOSIIUX MEepe]] YeTOBEYECTBOM: SKOJOTUUYECKUX, YHEPTETUUECKUX, CHIPbEBBIX, U
POJIb XUMUU B PEIICHUH ITUX MPOOIIEM.

BrlnmyckHUK Ha 0a30BOM YPOBHE MOJYYUT BOZMOXHOCTh HAYUUTHCH:

WUIIOCTPUPOBATh Ha MpPUMEpax CTAHOBJIEHHE U HBOJIIOLUIO OPraHMYECKONM XMMHUM KaK HAYKH HA Pa3MYHbIX HUCTOPHUYECKUX ATamax ee
pa3BUTHS;

UCIIOJIb30BaTh METOJIbl HAYYHOI'O IMO3HAHUS MPU BHIIIOJHEHUH MPOEKTOB M y4e€OHO-UCCIENOBATEIbCKUX 3a/1ady MO M3YyYEHHIO CBOMCTB,
Croco0OB MOJYYEHHS M PACIIO3HABAHUS OPIraHUYECKUX BEILIECTB;

OOBACHATh NMPUPOAY U CIOCOOBI 00pPa30BAHMS XMMHYECKOW CBS3U: KOBAJEHTHOW (MOJSPHOW, HEMOJSPHON), HOHHOW, METaJUIMYECKOM,
BOJOPOJTHOM — C LIEJIBIO ONPENEIICHUS XUMUYECKON aKTUBHOCTH BELIECTB;

yCTaHaBIMBAaTh T€HETHUECKYIO CBSI3b MEXIY KilacCaMHd OPraHMYEeCKHX BEIIECTB JIsi 0OOOCHOBAaHWS NPUHIMUIHAIBHON BO3MOXKHOCTH
NOJIYYEHUS] OPraHUYECKUX COEIUHEHUN 3aJaHHOTO COCTaBa U CTPOCHMUS;

yCTaHaBIMBATh B3aUMOCBSI3U MEXy (hakTaMU U TeOpued, IPUUUHON U CIEACTBUEM MPU aHAJIN3€ MPOOJIEMHBIX CUTyalluidi 1 000CHOBaHUU
IIPUHUMAEMBIX PELICHUN HA OCHOBE XUMUYECKUX 3HAHUM.

COAEPKXAHUE YYEBHOI'O ITPE/IMETA
10 kaacc
OPTAHUYECKASA XUMUSA
Tema 1. Teoperuueckue 0CHOBbI OPraHN4YeCKOM XMMUM



@opMHUpPOBaHUE OPTAHUYECKOM XUMHUH KaK HAyKH. Teopus CTPOCHUS OpraHnyecKux coeauHeHnd A. M. bytiepoBa. YTIIepOgHBIN CKENET.
Papukanel. @yHKUMOHANIBHBIE Tpynnbl. ['omonormueckuit psg. ['omonoru. CrtpykrypHas uzomepusi. HomeHknatypa. DnekTpoHHas
npupoaa XMMUYECKUX CBsI3el B OopraHnueckux coenuHeHusx. Kmaccudukamus opranmyeckux coeauHeHuil. lemoncTpamun. O6pasiisl
OpPraHMYECKUX BEILIECTB M MaTepuaiaoB. Mojaenn MOJIEKYJl OPTaHMYECKUX BEIIECTB. PacTBOPUMOCTh OPraHMYECKUX BELIECTB B BOJAE U
HEBOJHBIX pacTBopuTeisx. [InmaBnenue, o0yriMBaHue U TOPEHUE OPraHUYECKUX BEIIECTB.

YIJIEBOJOPO/BI (12 u)

Tema 2. IIpeaesbHbIe YI1eBOAOPOABI (AJTKAHBI)

Crpoenue ankaHoB. ['omonormyeckuid psa. Homenknatypa u uzomepus. dusznueckrue W XMMHYECKHME CBOWMCTBA ajlkaHOB. Peakims
3amemieHus. [lonmyyenne m npumeHeHue ankaHoB. [loHaTme o nmkimoankaHax. Jlemoncrpaumu. B3pbeiB cMecn mMeTaHa € BO3LyXOM.
OTHoOIIEHNE aJTKAaHOB K KHUCJIOTaM, IIeJo4aM, pacTBOpY MepMaHraHata Kajius u OpomHoit Boje. JlaboparopHblie onbIThl. 3roToBieHue
MOJIETIEl MOJIEKYJI YIJIEBOJAOPOAOB M TaJlOTEHONPOU3BOJHBIX. PacuerHble 3agaum. HaxoxaeHue MONEKyISIpHON (HOpMYIIbI
OPraHUYECKOTO COeAMHEHUS Mo Macce (00beMy) IPOTYKTOB CrOpaHUs.

Tema 3. HenpeneabHblie yriieBoA0OPO/abl

Aakenbl. CtpoeHue ankeHoB. ['omonorunueckuii psia. Homenknarypa. M3omepusi: yriaepoHoOW 1enu, MOJ0KEHUST KPaTHOM CBSI3U, yuc-,
mpaHc- N30Meprst. XMMHUYECKNE CBOMCTBA: PEAKIIMU OKUCIIEHUS, IPUCOECANHEHMS, ToJMMepru3aund. 1IpuMeHenne ankeHoB. AJIKaaAHeHbl.
Crpoenne. CporictBa, nmpuMeHeHue. [Ipuponssiii kayduyk. AJdkuHbl. CTtpoeHue aneruneHa. ['omomorn m m3omepsl. HomeHnkiarypa.
PuU3nUeCKue U XUMMHUYECKUE CBOMCTBA. Peakiuu nmpucoeauuenus U 3amenieHus. [lpumenenue. Jlemoncrpauuu. [lonydenue aneruiieHa
KapOuaHbIM criocoOoM. B3aumopeiicTBue areTusieHa ¢ pacTBOPOM IEpMaHraHaTa Kajduss W OpoMHOW Bojmol. ['opeHue areruieHa.
Pa3noxkeHne kaydyka MpU HarpeBaHWM M HUCMBITAHWE MPOAYKTOB pa3znoxkeHus. IIpaktudeckas padora Nel. [Tonydenuwe stuneHa u
M3y4YE€HUE €TI0 CBOMCTB.



Tema 4. ApomaTu4yeckue yriieBog0po/bl (apeHbl)

Apenbl. Ctpoenue Oenzona. M3omepuss u HOMeHKIaTypa. Du3Mdyeckue W XUMHUYECKHE CBoOicTBa OeH3ona. ['omonoru OeHsona.
['eneTnueckas CBs3b apOMAaTHYECKHUX YIVIEBOJOPOIOB C IPYTMMHU KJlacCaMH yIJIEBOAOPOAOB. /leMoOHcTpauuu. beH30 Kak pacCTBOPUTEID,
roperue 6enzona. OTHOLIEHHE OEH30J1a K OpOMHOMN BOJIE U PACTBOPY NepMaHraHara kanusi. OKuCIeHre ToIyoIa.

Tema S. IIpupoaHbie HCTOYHUKH YIJIEBOAOPOIOB
[Tpuponnsnii ra3. Hedte u Hedrenponyktel. Pusznyeckue cpoiicTBa. CrnocoObl nepepadoTku. deMoHcTpamum. O3HAKOMIIEHHE C
o0pa3aMu MpoayKTOB HeTenepepaboTKU.

KUCJIOPOACOAEPKAIINE OP'AHUYECKHUE COEANHEHUSA

Tema 6. CiupTthl U deHobl (4 9)

OpHoaTtoMHbIe npefenbHble cnupThl. CTpoeHre MoJeKysl, (pyHKIMOHabHad rpynmna. BogoponHas cBs3b. M3oMepus M HOMEHKJIATypa.
CpoiicTBa MeTaHOda (dTaHOJNA), TMOJy4YeHHWE U TNpuMeHeHue. DU3NOIOTHYECKOe JCHCTBHE CHHPTOB HA OPraHW3M YeJOBeKa.
MHoOroaroMHbIe CHOUPTHL. ITUICHTIUKOJb, TiniepuH. CBoicTBa, mpuMmenenune. denonbl. CTpoeHue MoJiekysbl ¢deHona. Bzaumuoe
BIIUSIHME aTOMOB B MOJIEKyJle Ha pumepe MoJiekynbl Geromna. CpoiictBa. TokcnuHocTh (heHoma u ero coenuHenuil. [Ipumenenue ¢enona.
['enetnueckas cBsi3b CIUPTOB U (PeHONA ¢ yriaeBogopoaamu. JdemoncTpanun. BzanmoseiictBue denona ¢ OpoMHOM BOJOM U pacTBOPOM
THAPOKCHAAa  HaTpus.  PacTBopenue  riamiepuHa B Bojge.  Peakums — riunepuHa ¢ rugpokcuaom  meaud ().
PacuerHnble 3a1a4yu. PacyeTsl Mo XUMUYECKUM YPABHEHUSIM TIPU YCIOBUH, UTO OJHO M3 PEarupyrolux BEIIeCTB JaHO B U30BITKE.

Tema 7. Aibaeruabl, KeTOHbI, KAPOOHOBBIE KHCJIOTHI

Anbnerunpl. Kemonwvi. Ctpoenne Monekyn. @yHKIHOHANIbHAS rpynna. M3omepuss u HOMeHKIaTypa. DopManbierusl U areTanbAerui:
CBOMCTBA, TIOJIyYCHHE W MPUMEHEHUe. Ayemon — npedcmasumens kemonos. lIpumenenue. OMHOCOCTaBHBIC TPEAEIbHBIE KapOOHOBHIE
kucioTel. CtpoeHuwe Mojekyn. @DyHKIUOHaNbHas rTpynma. HM3omepuss u HomeHkiarypa. CBoiicTBa KapOOHOBBIX KHCIIOT.



[Tpumenenune. KpaTtkue cBeneHHsi O HENMpeneNbHBIX KapOOHOBBIX KHCIOTaX. ['eHeTHdeckass CBS3b KapOOHOBBIX KHCJIOT C JAPYTHMH
KJIACCaMHM OpraHuyeckux coenuHeHnil. [lemoncrpanumn. I[lonydenue sTaHans OKUCICHHMEM 3JTaHOJA. B3amMmoaencTBue MeTaHaIs
(aTaHansg) ¢ aMMHUaYyHBIM pacTBopoM okcuzaa cepedpa (I) m rugpokcuna meau (II). PacTBopeHue B aneToHe pa3IuyHBIX OpPraHUYECKHX
BemectB.  Ilpaktuyeckass  padora  Ne2.  PemieHue — SKCIEpUMEHTAIBHBIX — 3aJlad  HA  paclo3HaBaHUE BEIIECTB.
Pacuernblie 3apaun. OnpeneneHne MaccoBOM WM 00beMHOM JOJM BbIXOJa MPOAYKTa PEAKIIMU OT TEOPETUYECKH BO3MOKHOTO.

Tema 8. ZKupsbl. YrieBoabl

XKupsl. Haxoxxnenne B npupone. CsoiictBa. IIpumenenue. Mowowue cpeocmea. Ilpasuna 6e3onacnozo odpawenus co cpeocmeamu
ovimosou xumuu. I'moko3a. Ctpoenue moiiekyibl. CBoiicTBa rioko3bl. [lpumenenune. Caxaposa, CBoWcTBa, npuMeHeHue. Kpaxman u
LEJUII0JI03a — MPEICTABUTENN IPUPOAHBIX MOJIUMEPOB. Peakius nosmkonaeHcann. Grusndeckue u XuMu4eckue ceorctsa. Haxoxaenne
B nnpupoze. [Ipumenenne. AnieratHoe BOJIOKHO. leMoHcTpanun. PacTBOpUMOCTB KUPOB, T0KA3aTENBCTBO UX HENPEAEIBHOTO XapaKkTepa,
oMbUIeHHE kUpOoB. CpaBHEHHE CBOICTB MblJIa U CHHTETUYECKUX MOIOIIUX CpelcTB. B3aumopeiicTBue rioko3sl ¢ ruapokcuaom meau(ll).
B3auMopeiicTBuEe TIIIOKO3bI C aMMHUAyHbIM pacTBOpoM okcuiaa cepedpa(l).BzaumoneiictBue caxapo3bl C THIPOKCUAOM KaJIbIIHS.
B3aumopeiictBue kpaxmaina ¢ HoaoM. ['uaponus kpaxmana. O3HakomileHHEe ¢ 00pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
IpakTnueckas padoraNe3. Pemenue sxcriepuMeHTaIbHbIX 337a4 Ha MOJIyYeHUE U PACITIO3HABAHUE OPTAHUYECKHUX BEILIECTB.

A3OTCOAEPKAINUE OPTAHUYECKHUE COEJUHEHUSA

Tema 9. AMUHBI 1 AMUHOKHCJIOTHI
AmuHbl. CTpoeHue MOJeKylI. AMUHOrpynna. @u3ndeckue 1 XMMUYECKUE CBOKMCTBA. AHWIMH. CBOWCTBA, IPUMEHEHHE. AMMHOKHUCIOTBI.
N3omepust u HomeHki1aTtypa. CBoiicTBa. AMMHOKUCIIOTHI Kak aM(pOTepHbIe opraHrndeckue coenunenus. [lpumenenue.

Tema 10. Beaxkn



Bbeaxn — npuponneie nonumepsl. CoctaB U crpoeHre. Pu3nyeckue U XuMUYeckue cBoilcTBa. IIpeBpanieHue OENIKOB B OpraHU3ME.
Ycenexu B M3YYeHHMM M CHUHTe3e OenkoB. XuUMHA U 370poBbe uenoBeka. JlekapctBa. IlpoOGnemsbl, cBs3aHHBIE C TPUMEHEHUEM
JIEKapCTBEHHBIX npenaparoB. JdemoncTpanmu. OKpacka TKaHU aHWIMHOBBIM KpacutesneM. Jl0Ka3aTeabCTBO HANMYMS (PYHKIIMOHAIBHBIX
IpYIII B pacCTBOpaX aMUHOKHUCIOT. L{BeTHbIE peakiiny Ha Oenku (OnyperoBast U KCAaHTOIIPOTEUHOBASI PEAKIIUN ).

BBICOKOMOJIEKYJIAPHBIE COEJIUMHEHUA

Tema 11. CuHTeTHYCCKHE TOJTUMEPbBI

[loHATHE O BBICOKOMOJIEKYJISIPHBIX coeAuHEHusX. llonmumepsl, moimyyaeMble B peakuusax mnoauMmepuszanuu. CTpoeHue MOJEKYI.
[Momustunen. IlomunponuneH. @enongopmanvoecuonvie cmoavt. CunTeTHUecKHue Kayuyku. CTpoeHHe, CBOMCTBa, MOJY4YEHUE W
npuMenenue. Cunrerndeckue BoJiokHa. Kampon. JlaBcan. [demoncrpammu. OOpasibl IJIacTMacC, CHHTETHUYECKUX KaydyKOB U
CHHTETHYECKUX BOJIOKOH. Pacro3HaBaHue macTMace U BOJIOKOH.

11 kaace
TEOPETUYECKHUE OCHOBbBI XUMUANUA

Tema 1. BaxHeiilune XuMHu4ecKHe MOHATUS M 3AKOHBI

AtoM. Xumuueckuil anemMeHT. M3otomnsl. IIpocThie U CIIOXKHBIE BEIIECTBA. 3aKOH COXpaHEHHUsI MacChl BEIECTB, 3aKOH COXPAHEHHS U
[IPEBpPALICHUS] SHEPTUM NPU XUMHUYECKUX PEaKIUAX, 3aKOH IOCTOSHCTBA COCTaBa. BemiecTtBa MOJIEKYJISPHOIO W HEMOJIEKYJISPHOIO
CTPOCHMUSI.

Tema 2. Ilepuoanuyeckuii 3aKOH U NEPUOAMYECKAs cUCTeMa XuMHYeckuX djemMeHTOB [I. U. MeHae/ieeBa Ha OCHOBEe YYE€HHUHA O
CTPOCHHH ATOMOB

AToMHBIE opOuTanu, s-, P-, d- u f-3nekTponbl. OCOOCHHOCTH Pa3MEIICHHS JJIEKTPOHOB MO OPOMTAISIM B aTOMax MaybIX M OOJBIINX
nepuo10B. CBs3b NEPUOIUYECKOTO 3aKOHA U IEPHUOJNYECKON CUCTEMBI XUMHUYECKHUX AIEMEHTOB C TEOPUEN CTpOEHUsI aTOMOB. KOpOTKHil 1



JUTMHHBIA BapWaHTBhl TAaOMUIBI XUMHYECKUX JJIEMEHTOB. [looxkeHue B TEPHOIUYECKON CHCTeMe XuMHuYeckux osnemeHTtoB JI. M.
MenpaeneeBa BOOOPO1a, JAHTAHOUJOB, aKTUHOUJIOB U HCKYCCTBEHHO MOJIYYECHHBIX 3JIEMEHTOB. BalleHTHOCTh M BaJICHTHBIE BO3MOYKHOCTHU
atomoB. JlemoncTpauuu. [ICXD JIUM, Tabiauiibl «INEKTPOHHBIE 000JI0UYKH aTOMOBY

Tema 3. CTpoeHune BemecTBa

Xumnueckas cBs3b. MonHas cBs3b. Katuonsl n aHuoHbl. KoBajJleHTHas HemnossipHas CBsA3b. KOBaJIEHTHas NOJsApHas CBS3b.
OnektpooTpunaTenbHOCcTh. CTENeHb OKUCIEeHMsS. Merammueckas cBA3b. BopoponHas cBs3b. IIpoCTpaHCTBEHHOE CTPOECHHE MOJIEKYII
HEOPraHUYECKUX M OPTaHUYECKUX BEIECTB. THUIBl KPUCTANIMYECKUX PELIETOK U CBOMCTBA BewlecTB. [IpuunHbl MHOrOOOpa3usi BELIECTB:
MU30MEpHsl, TOMOJIOTHS, AJIoTponus, n3oronus. ucnepcHsie cucremsl. Kosmonanaeie pacTBopsl. 30iu, renu. Jemoncrpanuu. Mojenu
VMOHHBIX, aTOMHBIX, MOJIEKYJIAPHBIX U METAUIMYECKUX KPUCTAINTMYECKUX pemeTok. OOpasibl MUILEBbIX, KOCMETUYECKUX, OMOJIOTHYECKUX
U MEIUIMHCKUX 301ei 1 reneit. Dpdext Tunnansa. Moaenu MoseKkya H30MEPOB, TOMOJIOTOB.

Tema 4. XumMmnueckue peakuuu

Knaccudukanus XuMUYECKUX peakluid B HEOPTaHMYECKOM M opraHnyeckod xuMuu. CKOpPOCTh peakifH, €€ 3aBUCUMOCTh OT
pasnuuHbix (¢akropoB. Karamusz m karamuzatopsl. OOpaTUMOCTh peakiuil. Xumuueckoe paBHOBecue. CMeEIIeHHE PaBHOBECHS O]
nevictBueM  pasnuuHbix  (paktopoB. [lpunmun Jle Hlatense. IlpousBomcTBO  cepHOM  KUCIOTHI  KOHTAaKTHBIM  CIIOCOOOM.

Onektponutnueckas auccouranus. CuibHble U cinaldble 35eKTponuThl. Cpefa BOIHBIX PACTBOPOB: KUCHAas, HEUTpaabHAas, IIETOYHAs.
Bonoponusiii mokasarens (pH) pactBopa. I'maposiv3 opraHM4ecKUX M HEOpPraHUYecKux BemiecTB. JleMoHcTpamum. Pa3znuyHbie THITBI
XUMHUUYECKUX PEAKIIUMA, BUACOOIBITHI IO OPraHuYeCKOM XUMHH, BUACOUIbM «OCHOBBI MOJIEKYJIIPHO - KHHETUYECKOU TCOPUNY.

JlaGopaTopHbie ONBITHI. 3aBUCHMOCTh CKOPOCTH PEAKUIHUH OT KOHIICHTPAIMH, TEMIIEPaTypbl, MTPUPOJIbl PEarnupyrolinX BEIIECTB,
Pa3noxkenne mnepokcuja BOAOpPOAA B MPUCYTCTBUU KartaiuzaTopa. OmnpeneneHue cpelbl pacTBOpa € IMOMOUIIBI0 YHHUBEPCAIBHOTO
WHJIUKATOPA.



HEOPI'AHUYECKASA XUMUSA

Tema S. Merajuibl

[lonoxenue MeTalwiIoB B NEPUOJUYECKOM cucTemMe xumuueckux osnemeHToB [ U. MenaeneeBa. OOume CBOICTBA METaJIOB.
DNEKTPOXUMHUECKUN Psii HANpsbKeHUH MeTaiioB. O0mue crnocoOs! momydeHus: MetaioB. CiiaBbl. DJIEKTPOIU3 PACTBOPOB U PACILIIABOB.
[lonarue o xoppo3uu meramioB. CrocoObl 3amuThl 0T Koppo3uu. O030p METAIOB TJIAaBHBIX MOATPYHI (A-Tpymi) NEpUOAHYECKOM
CUCTEMbI XUMHUYECKHUX 3J1eMeHTOB. O030p MeTaiioB moO04HbIX noArpymnm (b-rpynn) nepuoandeckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB
(Menp, OUHK, kene30). OKcHuIbl U TUAPOKCUIbl MeTaioB. JlemoncTpauun. O3HakoMieHHE ¢ 00pa3liaMyd METaIOB M MX COEIMHEHUH,
CIUIaBbl, B3aUMOJECHCTBUE METAIOB C KHUCIOPOJIOM, KUCIOTaMH, BOJOH; J1I0KA3aTeIbCTBO aM(POTEPHOCTH ATIOMUHUS U €r0 TMJIPOKCH]IA,
oOpa3ipl Menu, Keje3a, XpoMa, UX COCAUHEHMIT; B3aUMOJAECHCTBUE MEIU U XKeje3a C KUCIOpPOJOM; B3aUMOJCHCTBHE MEIU U KeJe3a ¢
KHUCJIOTaMU (CepHast, COJIsIHAs), MOIy4eHHE TUAPOKCUIA MEAH, XpOMa, OKCUIa MEIN; B3aUMOJEHCTBIE OKCUIOB U THUIPOKCHIOB METAJJIOB
C KHCJIOTaMH; JI0Ka3aTelabCcTBO aMmdorepHocTH coenuuennid xpoma (I111). PacueTrHbie 3agaumn. Pacyersl M0 XMMHUYECKUM YpPaBHCHUSM,
CBSA3aHHBIE C MACCOBOM J0JIEH BbIXOa NPOAYKTa PEAKI[MU OT TEOPETUYECKH BO3MOKHOTO.

Tema 6. Hemerasuibl

O0630p cBoicTB HeMeTauioB. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA THUIHMYHBIX HeMeTasioB. OKCHIbI HEMETaUIOB U
KHUCJIOPOZACOAEpKAILME KUCIOTh. BomoponHsle coequHEHHs HeMeTauloB. ['eHeTmyeckas CBA3b HEOPIaHUMYECKUX M OpPraHUYECKUX
BenlecTB. briToBas xuMuueckas rpaMoTHOCTh. JlemoHcTpamuu. O6pa3ipl HEMETAIIOB; MOJEIN KPUCTANIMYECKUX PEIIeTOK, aiMasa,
rpaduTa, NoJiydeHle aMMHaKa U XJIOPOBOAOPO/Ia, PACTBOPEHUE UX B BOAE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIECTB.
Cxkuranue yriisi ¥ Cepbl B KHCIOPOJIE, ONPEICICHNE XUMUUECKUX CBOMCTB NMPOAYKTOB CTOPaHUs, B3aUMOACHCTBHE KOHII. CEPHOM, KOHIIL. U
pa30aBIeHHON a30THOM KUCJIOT ¢ MEJIbI0, BUICO(PHIIbM «XUMUS BOKPYT HACY.
IpakTukym. 1. Pemenue skcnepuMeHTaIbHbIX 3a/1a4 IO HEOPTaHUYECKON XUMUMU;
2. peleHne 3KCIepUMEHTANIBHBIX 33]1a4 [10 OPTaHUYEeCKON XUMHUH;
3. IoJly4eHue, COOMpaHue 1 paclio3HaBaHUE ra30B.



TEMATUYECKHWMH IJIAH

10 xaace
u3 nux (Konuuecmeo 4acoes)
Konuuecmeo
Ne Ilpoekmmuoie, mecmoesboie,
Haumenoeanue pazoenoe u mem uacoe Koumponsnwie | Ilpakmuueckue
n/n meopuecKue, IKCKypcuu u
(6cezo) pabomut pabomut
m.o. (yuumulean cneyuuxky
npeomema)

1 |Pazgen 1. TeopeTnueckre OCHOBBI OPraHUYECKON XUMUU 3
2 |Paznen 2. YraneBomgopoabl 12 1
3 |Pasmen 3. Kucnopoacoaepxkalire OpraHM4ecKue COeIMHCHUS 12 1
4 |Paznmen 4. A3oTcoaepikaliye OpraHnyecKue COeAMHEHUs 4
5 [Paznmen 5. BeicokoMOIIEKyIsIpHBIE OPTAHUYECKUE COCTUHEHUSI 4 1 1

Hroro 35 2 2




11 kaace

u3 Hux (Konuuecmeo 4acoe)
Koauuecmeo
No Ilpoekmmuoie, mecmoeguwie,
Haumenoeanue pazoenos u mem uacoe Koumponwvnwvie | Ilpakmuueckue
n/n meopuecKue, IKCKypcuu u
(6cezo) pabomut pabomut
m.o0. (yuumuwleasn cneyupuxy
npeomema)

1 |Tema 1. Baxueimme XuMUYeCKUE TTOHATHS U 3aKOHBI 3
2 |Tema 2. Ilepmoauueckuii 3aKOH M TepHOAWYECKas cucTeMa |4

xumudeckux  anemeHToB  JI. 1. MeHaeneera Ha  OCHOBE

y4€HUS O CTPOSHUU aTOMOB
3 |Tema 3. CtpoeHue BelecTBa 5 1
4 |Tema 4. Xumuueckue peakuuu 7 1
5 |Tema 5. Merais 7
6 |Tema 6. HemeTamib 9 1 3

Hroro 35 3 3
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