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@&.I". Xumus. 11 knacc. [Ipocsemenue, 2008, 2009

TpeGoBanus K YPOBHIO MOATOTOBKH BbINYCKHUKOB 11 ki1acca

B pe3ynbpraTe uzydyeHus XuMuu Ha 6a30BOM YPOBHE YUEHUK JIOJKECH

3HAMB/NOHUMAM b

* gaxicHelwue XumMudecKkue nOHAmMUA . BEUIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTENIbHbIE aTOMHAsi W MOJIEKYJISIpHAs MacChl, MOH, aJUIOTPOIHS, M30TOIbI, XUMUYECKas
CBSI3b,

ANEKTPOOTPHUIIATEIHFHOCTh, BAJICHTHOCTh, CTENEHb OKHCIEHHUS, MOJb, MOJIApHAs Macca,
MOJISIPHBIN

00beM, BEIIeCTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS, PACTBOPBI, SIEKTPOJIUT U
HEDIJICKTPOJIUT, MIEKTPOTUTHICCKAS JUCCOIHAITNS, OKUCITUTENb U BOCCTAHOBUTEIh, OKUCIICHUE H
BOCCTAHOBJIEHUE, TETUIOBOK A((DEKT peaKiuu, CKOPOCTh XUMUYECKON Peakiluu, KaTaaus,
XUMUYECKOE pPaBHOBECHE, VIVIEPOAHBIM CKeyleT, (YHKIMOHAIbHAs Tpylmna, HW30MepHs,
TOMOJIOTHS;

MEePUOINYECKUI 3aKOH,;

* OCHOGHbIE Meopuu XUMUU . XUMAYECKON CBS3H, AIEKTPOJIUTUYECKON AUCCOLIUALIUUA, CTPOCHUS
OPraHM4YeCKUX COCTUHECHUN;

* aiiCHellue eeuwecmea U mMamepuaivl. OCHOBHBIC METaJUIbl M CIUIABbI, CEpHas, COJIsHAasd,
a30THas W YKCYCHas KUCJIOTHI, IIEJTOYM, aMMHAK, MUHEpPaIbHBIC yIO0OpEHUs, METaH, JTHJICH,
areTusIeH, OCH30J1, ATaHOJI, )KUPHI, MbLJIa, TIII0K03a, caxapo3a, Kpaxmal, KjIeTdaTka, OeIKH,
HWCKYCCTBEHHBIE U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, IJIACTMACCHI;

ymemo:

* Ha3bleamb N3YYCHHBIC BEILIECTBA 10 TPUBHAIBHOUN MJIM MEXKIyHAPOIHOW HOMEHKIIATYPE;

* onpeoenaimb BaJICHTHOCTh U CTEIICHb OKUCIICHUS] XUMUYECKHUX 3JIEMEHTOB, THUII

XUMHUYECKOM CBSI3M B COCIUHEHMSX, 3apsj]l MOHA, XapakTep cCpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUM, OKUCIUTEIb U BOCCTAHOBUTEIb, NMPUHAIJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIaCCaM OPTraHUYE€CKUX COEIUHECHMI;

* Xapaxkmepu3o6amp >I€MEHThI MAJIbIX MEPUOJIOB MO UX MOJIOKEHHUIO B IEPUOIUYECKON CUCTEME
. . Menpaeneena; o0Iue XUMHYECKHIE CBOMCTBA METAJJIOB, HEMETAIIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKNX U OPraHUYECKUX COEIMHEHUM; CTPOEHUE U XMMHUUYECKHE CBOMCTBA U3YUYEHHBIX
OPraHM4YeCKUX COCTUHECHUH;

* 00BACHAMD 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBA U CTPOCHMS, IPUPOLY XUMHUUECKOU
CBs3U (MOHHOM, KOBAJICHTHOM, METAINTMYECKOM ), 3aBUCHMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU U
MOJIOKEHUSI XUMHUECKOTO PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

* GLINONIHAMb XUMUYECKUIL IKCHEPpUMEHm 10 PACIIO3HABAHUIO BAKHEUIINX HEOPTraHUUECKUX U
OpPraHUYECKUX BEUIECTB;

* HpPo6OOUmMb CAMOCTOSITENBHBIN TMOWCK XUMHUYECKOW WHGOpMAlMU ¢ MCIOJIb30BAHUEM
pPa3IMYHBIX HMCTOYHHUKOB (HAyUHO-TIOMYNSPHBIX W3JIaHUM, KOMIBIOTEPHBIX 0a3 JIaHHBIX,
UHTEPHET- PECYPCOB);

* UCnOIb306amb KOMIIBIOTEPHBIE TEXHOJOTUU M oOpaboTKM W Tepenayd XUMHUYECKOM
nH(MOPMAIIUY U €€ TIPEICTABICHHS B pa3IUYHbIX (hopMax;

UCNO1b3068aMb NPUODPEM EHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmelIbHOCHU U
NOBCEOHEBHOUL HCUZHU C UEIIbIO:

* 00BSICHEHUS XUMHUYECKUX SBJICHUH, TPOUCXOAAIIUX B IPUPOIE, OBITY U Ha MPOU3BOJICTBE;

* OIpPEJEIICHHS] BO3MOXHOCTH MPOTEKAHUS XUMHUECKUX MPEBPALIEHUN B PAa3JIMUHBIX YCIOBUSIX U
OIICHKH UX MOCIIECACTBU;

* 5KOJIOTMYECKH TPaMOTHOTO TIOBE/ICHHSI B OKPY>KAIOIEl Cpesie;



* OLICHKU BJIUSHUSA XMMUYECKOTO 3arpsAA3HEHMS OKPYKAIOLIEN CPeIbl HA OpraHU3M Y€I0BEKa U
JIPYTHU€E )KUBbIE OPraHU3MBI;

* Oe3omacHOro oOpameHusi ¢ TOPIOYMMU M TOKCHYHBIMHM BEIIECTBaMH, J1ab0OpaTOPHBIM
obopynoBaHueMm;

* IPUTOTOBJICHUS PACTBOPOB 331aHHON KOHIICHTPAIIMH B OBITY ¥ HAa IPOU3BOJICTBE;

* KPUTUYECKON OIEHKH JOCTOBEPHOCTH XMMHUYECKOW MH(POPMALUU, TOCTYHAIOMEH U3 pa3HbIX
HMCTOYHHUKOB.

Coaep:xkanue padoueil nporpaMmmbl

10 KITACC OPTAHUYECKAS XUMUA 34 HACA (1 HAC \ HEJIEJTIO)
PA3JEJ 1. TEMA 1. TEOPETUYECKHE OCHOBBI OPTAHUYECKON XWMHH
B4

@OopMHpPOBaHHE OPraHMYECKOW XUMHUHM Kak HAayKH. Teopus CTPOECHMS OpPraHUYECKUX
coenuHeHuil A. M. byrnepoBa. Yrinepoansiii ckener. Pagukansl. OyHKIUMOHATBHBIE TPYIIIBL.

I'omonornueckuit pALl. I"'omoutorw. CtpykrypHas U30MEPHUSL. Howmenkiarypa.
DOneKTpoHHas  NpUpPOJa  XUMHUYECKHUX  CBsI3ed B OpPraHMYECKUX  COEAMHEHHUSX.
Knaccudukanus OPraHUYEeCKUX COECTMHECHUI.

JdemoncTpanun. OOpa3ibl OPraHUYECKUX BEIIECTB W MaTepuaioB. Mojaenu MOJIEKYI
OpraHu4e€CKruXx BCHICCTB. PaCTBOpI/IMOCTB OpraHn4eCKux BE€HICCTB B BOJAC W HCBOAHBIX
pactBoputensix. [InmaBnenue, oOyriuBaHue U TOPEHUE OPTraHUYECKUX BEIUIECTB. MpuMepsl YB B
PAa3HBIX arp€raTHbIX COCTOSIHHUAX

PacuerHble 3aga4yu. HaxoxaeHne MosieKyIspHON pOpMyiibl OpraHUYECKOTO COeTMHEHHS 110
Macce (00beMy) IPOIYKTOB CTOPaHUSL.

Pazgen 2. YIVIEBOJAOPOAbBI (12 4)
Tewma 2. IlpenenbHbie yriaeBoaopoab! (ankanbl) (3 1)

Crpoenne ankaHoB. ['omosormueckuit psan. Homenknarypa u uzomepus. dusnueckue u
XUMHUUYECKHE CBOMCTBa ankaHoB. Peakuus 3amemieHus. [losydeHne W NMpPUMEHEHUE AJIKAHOB.

[Tonsarue 0 LUKJIOAJKAHAX.
JdemoncTpauuu. B3pbiB cMecn MeTaHa ¢ BO3AYXOM. OTHOIIEHHE alKaHOB K KHCIOTaM,
esioyam, pacTBopy nepMaHraHaTa KaJust u OpoMHOIA BOJIC.
JlaGoparopHble onbIThbl. M3roToBieHue MoJele  MOJIEKYJd  YIJIEBOJIOPOJOB U
raJIor€HONPOU3BOIHBIX.

Tewma 3. HenpenenbHbie yrieBoopoas (4 1)

Ankenbl. CtpoeHue ankeHoB. ['omonoruueckuid psan. Homenkinarypa. W3omepus:
YTIEPOIHOM 1LIETH, OJIOKEHUSI KPaTHOU CBSI3U, yuc-, mpaHc- n3oMepus. XUMUYECKUE CBOMCTBA:
peaKiuu  OKUCJICHHs,  MPUCOCIWHEHUs,  mHoluMmepuszanuu. [IpuMeHeHHe  allKeHOB.

AJIKa/IeHBI. Crpoenue. CaoiicTBa, IIPUMEHEHHUE. [Tpupo bt Kay4ykK.

Aaxunbl. Ctpoenue aneruneHa. ['omonorn m uzomepsl. Homenknarypa. ®dusnueckue u
XUMHYECKHe  CcBOMcTBa. Peaknum  mpucoeauHeHus W 3amenleHus.  [Ipumenenue.

JemoncTpanuu. M3rotoBiaeHne Mojeneil MOJIEKyll TOMOJOrOB U u3omepoB. [lomydeHue
arieTusieHa KapOMAHBIM criocoOoMm. B3ammoneiicTBue aleTuieHa ¢ pacTBOPOM I€pMaHraHaTa
Kanuss U OpoMHON Bojod. ['openue anerwieHa. PasnoxkeHue kaydyka NpH HarpeBaHUM M
UCHBITAHWE  NPOAYKTOB  Pa3JIOKECHHUS. 3HaKOMCTBO C oOpa3uamu Kay4yKOB.

IIpakTnueckas padora. 1. [loxyuenue sTuieHa U U3y4EHHUE €TI0 CBOMCTB.

Tema 4. Apomatndeckue yrieBo0po/ibl (apeHsl) (2 u)

Apenbl. Ctpoenue Oenzona. M3omepus M HoMeHKIarypa. Puszndyeckue M XUMHYECKHE
cBoiicTBa OeH3ousa. ['omosnoru Oenszona. ['eHeTHUeckas cBsI3b apOMATUUYECKUX YIIIEBOJOPOJOB C
JIPYTUMH KJ1accaMu YIJIEBOJIOPOIOB.

JlemoncTpanuu. beH3on kak pacTtBopHTesb, ropeHue OeH3osia. OTHoIIeHHEe OeH30Ma K
OpOMHOI1 Bojie M pacTBOPY NepMaHranara kanusi. OKUCIeHUe TOIyoIa.

Tema 5. [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB (3 1)



[Tpuponusiii ra3. Hegrs u Heprenpoaykrel. @usnueckue cBoiictBa. CriocoObl nepepaboTku
HeTH.

JlaGopaTopHble onbIThbl. O3HaKOMIIEHHE ¢ 00pa3aMu IPOAYKTOB HedTenepepabOTKy.
Pazgen 3. KHCJIOPOJACOAEPKAIIIUE OPTAHUYECKHWE COEAUHEHUS (12 4)
Tema 6. Criuptsl u GeHonsI (4 1)

Onnoaromuble mpenenbHble cOUpThl. CTpoeHHEe MOJIeKyd, (YHKIMOHAJIbHAS TpYIIa.
Bonoponnas cBsse. M3omepus u HomeHkinarypa. CBoiicTBa MeTaHoJa (3TaHOJIA), TIOJTYyYEHUE U

npuMeHeHne.  Du3MONOTHYECKOe  JCWCTBHE  CIIUPTOB  HAa  OPraHM3M  4YeJIOBEKa.
MHoroaroMHbsle  CHOUPTBL.  ODTWIEHINIMKOIb, IyniepuH. CBolcTBa, IpPUMEHEHUE.
DeHoJIbI. Crpoenue MOJICKYJIBI denona. B3aunmnoe BIIUSTHUE aTOMOB

B MOJIGKylIe Ha npuMepe Moiekynsl ¢eHona. CpoiictBa. TokcnmyHOCTH (eHONMA W ero
coequaenuii. [Ipumenenne denomna. ['eHeTnueckas cBsi3b CIUPTOB U (PeHOJIA C YTIEBOJOPOIAMH.

JlabopaTopHble ombIThl. B3aumopeiictBue ¢deHona ¢ OpoMHOM BOJOW U pacTBOPOM
rUApoKcuaa HaTpus. PacTBopeHue riumuepuHa B Boje. Peakius riauiepuHa ¢ TUAPOKCHIOM
menu(Il).

Pacuernble 3agaumn. PacueTsl Mo XMMHMUYECKMM YPaBHEHUSIM MpPH YCIOBHM, YTO OJHO M3
pearupyroIuux BelecTB JaHO B U30BITKE.

Tema 7. Anpaerupl, KETOHbI, KAPOOHOBBIE KUCIOTHI (4 1)

Anpaerunpl. Kemowwi. Crpoenune wmoisiekyln. DyHknumoHanbHas rpynna. HMs3omepus u
HOMeHKIatypa. Dopmanbaerua W aueTaJbJeruj: CBOMCTBa, IMOJyY€HHE U MPUMEHEHHUE.
Ayemon — npeocmasumerns KemoHO8. Ilpumenenue.

OpHococTaBHbIE TIpe/ieNbHbIE KApOOHOBBIE KUCIOTHL. CTpoeHue MoJekys. OyHKIHMOHaIbHAS
rpynna. W3omepuss u HomeHkiarypa. CBoiicTBa kapOOHOBBIX KHCIOT. IIpumenenue.

Kpatkue CBEICHUS 0 HeMnpeenbHbIX KapOOHOBBIX KHCJIOTaXx.

I'enetrnyeckas cBsi3b KapOOHOBBIX KHCIIOT C APYTUMHU KJIacCaMU OPraHUYeCKUX COEAMHEHUN.

JlaGoparopuble onbiThbl. [loydeHne 53TaHans OKHUCICHHEM »3TaHoJIa. B3anmoneicTBue
MeTaHaJs (dTaHaJs) ¢ aMMHAYHBIM pacTBopoM okcupaa cepedpa(l) n ruapoxcuaa menu(Il).

JdemoncTtpauun. PactBopeHne B  aleTOHE pa3jMYHbIX OpPraHMYECKUX  BELIECTB.

IIpakTuyeckast padora 2. PemieHne SKCIEpUMEHTAIBHBIX 3a/ad Ha paclio3HaBaHWE
OpraHMYECKUX BEIECTB.

Pacuernblie 3amaumn. OrmnpejelieHHe MacCOBOM WIIM OOBEMHOM JIONHM BBIXOAA IMPOJYKTa
peaKuu OT TEOPETUUECKH BO3MOXKHOTO.

Tewma 8. XKupsl. YriaeBoasl (4 4)

Kupsl. Haxoxaenue B npupoje. CoiictBa. [Ipumenenue.

Morwwue cpeocmsa. Ilpasuna dezonacroeo obpawenus co cpedcmseamu ObIMOBOU XUMUL.

I'moko3a. Ctpoenue monekyinbl. CBoiicTBa ritoko3bl. [Ipumenenue. Caxapo3a. CBolicTBa,
MIPUMEHEHHE.

Kpaxman wu memmono3a—  NOpeACTaBUTENM  MNPUPOJIHBIX  MOJUMEpOB.  Peakuus
noJMKOHAeHcauuu. Pu3ndyeckue ¢ XUMHUYECKHE CBoWcTBa. HaxokneHue B mpupoe.
[Ipumenenue. ArieTaTHOE BOJOKHO.

JlabopaTopHble ONbITHIL. PacTBOPpUMOCTH KHUPOB, J0KA3aTENbCTBO HUX HEMPEIeIbHOIO
XapakTepa, OMbUIEHUE )XKUpOB. CpaBHEHUE CBOMCTB MbLIa M CUHTETUYECKUX MOIOUIUX CPEICTB.

BzaumoneiictBue rtmoko3sl ¢ ruapokcunom wmeau(Il). B3aummoneiicTBue TIOKO3BI €
aMMMa4YHBIM pacTBOpoM okcuaa cepedpa(l).

B3anmMoneiicTBue caxapo3bl ¢ THAPOKCHIOM Kajblusd. BzauMozeiicTBue kpaxmaia ¢ HOJIOM.
IMunponus kpaxmana. O3HaKOMIIEHHE ¢ 00pa3llaMy MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

JemMoHcTpanumn. 3HAKOMCTBO € OOpasllaMM MOIOIIUX M YUCTANIUX CpeAcTB. M3yueHue
WHCTPYKIUH MO UX COCTaBY U MPUMEHEHUIO

IIpakTuyeckas padora. 3. PemieHwe »SKCIEpUMEHTANBHBIX 3a7ady Ha TMOJYYCHHE U
pacrno3HaBaHUE OPraHUYECKUX BEIIECTB.

Paznen 4. ASOTCOAEPKAIIUE OPTAHUYECKUE COEAUHEHUSA (4 4)
Tema 9. AMUHBI 1 aMUHOKHUCIOTHI (2 1)



AMuHbl. CrpoeHue Mosekyda. AmuHorpynmna. @u3nyecKMe U XHMHMUYECKHE CBOWCTBA.
AHWINH. CgoiicTBa, IIPUMEHEHHUE.

AMHMHOKHCI0TBI. M30Mepus u HoMeHknaTypa. CBoHCTBa. AMHUHOKUCIIOTHI Kak aM(pOTEepHbBIE
opranuueckue coenuHenus. [Ipumenenue.

JdemoncTpanun. Oxpacka TKaHU aHWIMHOBBIM KpacuTeseM. Jloka3aTelbCcTBO HalIW4Ms
(GYHKIMOHATIBHBIX TPYII B pACTBOPaX aMUHOKHCIIOT.

Tema 10. benku (2 u)

Bbeaxku — npuponnsie nonumepbl. CoctaB M crpoeHue. PU3NYECKUE U XUMUYECKHE
cBoiicTBa. [IpeBpaiieHue OenKoB B OpraHuzMe. Y Crexu B U3y4eHUH U CUHTE3€ OENIKOB.

Xumusa U 310poBbe uyenoBeka. JlekapctBa. [lpoOiembl, cBsi3aHHBIE C IPUMEHEHHUEM
JIEKapCTBEHHBIX MIPENapaToB.

Jemoncrpanuu. LIBeTHbie peakunu Ha Oenku (OMypeToBasi 1 KCAHTOIPOTEUHOBAS PEAKIINN ).
OO0pas31ibl JIEKApCTBEHHBIX MpenapaToB U BUTAMUHOB. OOpa3iibl CpeACTB TUTUEHBI U KOCM €TUKH.
Pazgen 5. BBICOKOMOJIEKYJISIPHBIE COEAUHEHMUS (3 1)

Tema 11. Cunrernueckue nonumepsl (3 4)

[loHsiTue O BBICOKOMOJIEKYJSIPHBIX coenuHeHusx. Ilonumepsl, MmosiyyaeMble B peakLUiX
nonuMepuzatun. Ctpoenue moisiekyi. [lomuatunen. [lonmunponunen. @enongopmanvoezuonsvie
CMOJIbL.

Cunrernueckne  kayuykn. CrpoeHue, CBOWCTBA, MOJYy4YE€HHE W IPUMEHEHUE.

CunTeTnueckue BOJIOKHA. Kanpon. JlaBcan.

JdemoncTpanuu. OOpa3ipl IUIACTMACC, CHHTETHYECKUX KaydyyKOB W CHHTETUYECKHUX
BOJIOKOH.

IIpakTuyeckas padora. 4. Pacrio3naBanue miacTMacc U BOJOKOH.

11KJIACC 34 4/TOJA (14Y/HEJ.) OBLLIAA XUMUA
Pazgen 6 TEOPETUYECKHUE OCHOBBI XUMMMU 17 yacos
Tema 1. Bakneimme XuMUueCKre TOHITHS U 3aKOHBI (2 )

AtoMm. Xumuueckud  anemeHt. M3zorombl.  IIpocThie W CIOXHBIE  BEIIECTBA.

3aK0H COXpPAaHEHHMs MacChl BEIECTB, 3aKOH COXPAHECHHS WM TPEBpALICHUS DHEPTUU TIPHU
XUMUYECKUX pEaKlMsIX, 3aKOH TIIOCTOSHCTBA COCTaBa. BemectBa MOJIGKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

Tema 2. Ilepuoaudeckuii 3aKOH M TNEPUOJUYECKAs CHCTEMa XHUMHUYCCKHUX JJIICMEHTOB
J1. 1. MenneneeBa Ha OCHOBE YUEHUS O CTPOCHHUH aTOMOB (44)

Amomnvie opbumanu, s-, p-, d- u f~anexkmpornvr. OCOOEHHOCTH Pa3MELICHHS AJIEKTPOHOB 10
opOuTagsiM B aroMax MalblXx W OOJbIIUX MeprosioB. CBA3b MNEPUOJUYECKOTO 3aKOHA |
MEPUOANYECKOM CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB C TEOpPUEH CTpOEHHUsS aTOMOB. Kopomkuil u
ONUHHBLI BAPUAHMBL MAOIUYL XUMUYECKUX dNiemMenmos. 1lonodcenue 8 nepuoouueckoll cucmeme
xumuueckux anemenmos JI. M. Menoereesa 600opoda, naHMamoudo8, aKmuHoOuoo8 u
UCKYCCMBEHHO NOJIYYEHHbIX 2JIeMEHMO8.

BaneHTHOCTH U BaJIEHTHBIE BO3MOYKHOCTH aTOMOB.

Hemoncrpanuu. [ICXD JIMM, Tabnuibl «DJIEKTPOHHBIE 000JIOYKHA aTOMOBY
Tewma 3. Ctpoenue Bemecta (5 1)

Xumnueckas cBsi3b. Monnas cBsa3b. Katnonsl u annonsl. KoBaneHTHas HenmoJssipHas CBSI3b.
KoBanentHas  moisisipHas  CBSI3b.  DJEKTPOOTPHULATEIHHOCTb. CrereHb  OKHUCJICHMSL.
Meramnueckass  cBs3b. Bogopoanas  cBsa3b.  [IpocTpaHCTBEHHOE  CTPOEHHE  MOJIEKYJ

HCOPraHN4YCCKUX u OpraHu4€CKUux BCIIICCTB.
Tumnsl KPpUCTATNINYCCKUX pemeToK u CBOMCTBa BCIICCTB.
HpI/ILII/IHH MHOFOO6p3.31/IH BCHICCTB: U30MCEPHs, TOMOJIOTUs, aJITIOTPOIINS, U30TOITUA .

,ZZMCI’lepCHble cucmnemal. KOHHOI/IJIHBIC PaCTBOPHLI. 3OJ'II/I, T'CIIN.

JdemoncTpanuu. Mojgenu  MOHHBIX, AaTOMHBIX, MOJICKYJSIPHBIX M METAJUIMYECKHUX
KpUCTANTMYECKUX pemeTok. OOpaslbl MUINEBBIX, KOCMETUYECKHUX, OHOJIOTUYECKUX U
MeIULIMHCKUX 30J1ei 1 reneil. Dddext Tunpans. Monenu MOJIeKysl H30MEpOB, TOMOJIOTOB.
IIpakTnueckas padora. [IpuroroBieHne pacTBOpPOB € 3aJlaHHOM MOJISIPHOM KOHILIEHTpalHMEH.
Tema 4. Xummnueckue peakuuu (7 1)



Knaccupukanuss XMMHYECKMX peakiuii B HEOPraHMYeCKOM W OpraHMYecKOW XUMUH.

CKOpOCTb peakiuy, e 3aBUCHUMOCTb OT paziNHyHbIX (hakTopoB. Katanms u karanu3aTtopsl.
OO6patumocTth peakiuil. Xumudeckoe paBHOBecue. CMelIeHHE pPaBHOBECHS MOJI JCHCTBUEM
pazmuunbix (akropos. Ilpuniun Jle [llarense. [Ipon3BoACTBO CEpPHON KHCIOTHI KOHTAKTHBIM
CII0COOOM.

Onexrponutuyeckas auccouuarms. CunpHble W ciadble smekTponuThl. Cpema BOJHBIX
pacTBOpOB: Kuciasl, HEUTpabHasi, eno4yHas. Bogopoausiii nokasarens (pH) pactsopa.

I'mpponus OpPraHNYEeCKUX u HEOPraHUYECKUX BEILIECTB
JdeMoHcTpanuu. PazmnyHble TUIIBI XUMUYECKUX PEAKIUH, BUACOOIBITHI 110 OPraHUYECKON
XUMHH, BUCOPHIIbM «OCHOBBI MOJIEKYISIPHO- KHHETUYECKOU TEOPUIY.

JlabopaTopHble ONBITBI. 3aBUCUMOCTb CKOPOCTH PEAKIUM OT KOHIEHTpaLuH,
TeMIepaTypbl, MNPUPOABI PEArMPYIONIMX BELIECTB, Pa3nokeHue NepokcHuaa BOAOpoAa B
MPUCYTCTBUU KaTaimzaTopa. OmpeneneHue cpeapl pacTBOpa € IMOMOIIBI0 YHHUBEPCATHLHOTO
WHIUKATOPA.

IMpakTHyeckas padora. Biusuue pa3mnuabix HakTOPOB Ha CKOPOCTh XUMHYECKOM PEaKIHH.

Paznen 7 HEOPTAHUYECKAS XUMMUSI 17 yacon
Tema 5. Metannst (7 4)

[lonoxxenne  MeTajuloB B MEPUOAMYECKON  CHCTEME  XMMHMUYECKUX  DJIEMEHTOB
. . MenneneeBa. OOmme cBOICTBa METAUIOB. OIEKTPOXMUMHYECKHM pAl  HaNpsLKeHUN
MetaiioB. OOmue crnocoObl moiydeHuss MerawioB. CrutaBbl. DIEKTPOJIM3 PACTBOPOB U
pacruiaBoB.  Ilonsitue o  kopposun  MetawwioB.  CrnocoObl  3allUTBI  OT  KOPPO3HH.

O0630p MeTa/ioB TJIaBHBIX MOATpynn (A-Tpymn) MEpUOAUYECKON CHUCTEMBbl XUMHYECKHUX
AIIEMEHTOB.

0630p MeramwioB MoOouYHBIX moarpynn (b-Tpynm) mepuoanyeckoil CUCTEMBI XHMHUYECKUX
3JIEMEHTOB (menp, UHK, KeJe30). Oxcupl U THIPOKCHABI  METaJlJIOB.

JdemoncTpanun. O3HaKOMJICHHE ¢ 00pa3iaMy METANIOB U UX COCTMHECHUM, CIIJIaBBI,
B3aMMO/ICHCTBUE METAJUIOB C KUCJIOPOJOM, KHCIOTaMH, BOJIOH; TOKa3aTelbCTBO aM(pOTEPHOCTH
AIIIOMHUHHUS U €T0 THAPOKCH 1A, 00pa3Iiibl MeH, XKelle3a, XpoMa, UX COSMHEHHIA; B3auMOIeiiCTBIE
MEIM M Kejle3a C KHUCIOpPOJOM; B3auMOJCWCTBHE MEOU W JKejle3a C KHUCIoTamMH (cepHad,
COJIsIHAs), MOJIyYE€HUE THIPOKCHIA MEIH, XpOMa, OKCUIA ME/IH;

B3aUMO/JICHICTBUE OKCHJIOB M THUIPOKCHUIOB METAUIOB C KHUCIOTAMU; JI0Ka3aTeIbCTBO
amdoTepHOCTH COCIMHCHUM XpoMma (H1).

PacuerHble 3agaun. PacueTsl Mo XMMHYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MacCOBOM JloJei
BBIXOJIa MPOJIyKTa PEaKUU OT TEOPETUUECKH BO3MOKHOTO.

Tema 6. Hemetaisr (44)

O630p cBoiicTB HemeTaioB. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE CBOWCTBA TUIHYHBIX
HeMeTaiioB. OKcuIBl HEMETANIOB UM KHUCIOPOJCOJAEp)Kallue KUCIOThL. BomopoaHbie
COCIMHEHUS! HEMETAJJIOB. |'eHeTHdeckas CBSI3b HEOPraHUYECKUX M OPraHMYECKHX BEIECTB.
britoBas XUMHYECKast IPaMOTHOCTh

JdemoncTrpanuu. O0pa3nbl HEMETAUIOB; MOJIENHM KPUCTAJUIMYECKUX  PEHIeTOK, alMasa,
rpaguTa, MOIyuYeHHE aMMHMaKa M XJIOPOBOJOPOJa, PAacCTBOPEHHE MX B BOJE, J0Ka3aTeIbCTBO
KHCIIOTHO-OCHOBHBIX CBOWCTB JTHUX BellecTB. (CKuraHue yriass M CEpbl B KHCIOPOAE,
OTIPEJEIIEHNE XUMUYECKUX CBOMCTB IPOAYKTOB CTOPAHHUS, B3aUMOJEHCTBUE KOHII. CEpHOM, KOHII.
1 pa30aBJIeHHON a30THOM KUCIIOT C Me/Ibl0, BUACOPUIBM «XUMHSI BOKPYT HAC».

Tema 7. I'eneTnueckas cBA3b HEOPraHUYECKUX U OPIraHNYECKUX BELIECTB.

ITpaktukym. (6 4)
I'enernyeckas CBsA3b HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB
1. Pemienue skcriepuMeHTANIBHBIX 3a/1a4 [0 HEOPraHMUECKOW XUMHUU;
2. Pemienue skcrepuMeHTaIbHBIX 3371a4 110 OPraHUYECKOM XUMHUU;
3. [Nonydenue, cobupanue 1 pacro3HaBaHue ra3o0B
4.PenieHne NpakTUYECKUX PACUETHBIX 3a/1aU.



TEMATHYECKOE IINTAHUPOBAHUE:

No  Paznensl, TemMbl KonuuectBo ITa0.ombiTh [IpakTuueckue k\pabota
[I/n 4acoB paboThI
10 kyacc
1 | Teopemuueckue OCHOGYL 3
OpP2AHUYECKOU XUMUU
2 | Yenesooopoowt. 12
2 | IlpenenpHBIE YrIIEBOAOPOIBI 3 1
3 | HenpenenbHbIe yrieBOAOPOIBI 4 1
4 | ApomaTuueckue 2
YTIICBOI0POIBI
5 | Ilpuponnsie UCTOYHUKHU 3 1 1
YIII€BOJIOPOJIOB
3 | Kucnopoocooepicauwue
op2anuyecKue cOeOuUHeHus 12
6 | Couptel 1 heHOIBI 4 2
7 | Ampnerupsl, KETOHBI, 4 2 1
KapOOHOBBIE KHUCIIOTHI
9 | XKupsl. YraeBoas 4 4 1
4 | Azomcooeprcauiue 4
op2anuuecKue coeOuHeHus
11 | AMHHBI 1 aMIHOKHUCIIOTBI 2
12 | benku 2
5 | Boicokomonekynapnoie 3
coeOuHenus
13 | CuHTeTHYEeCKHE MOTMMEDPHI 3 1 1 1
11 kmace
6 | Teopemuueckue OCHOBbL 17
xXumuu
1 | Baxueiimue XUMHYECKUE 2
MOHSTHS U 3aKOHbI
2 o 3
[lepuoguueckuii  3aKoH U
MepuoIuIecKas cucTema
XUMHUYECKUX deMeHToB 1. .
MenzeneeBa  Ha ~ OCHOBE
yUYEHUSI O CTPOCHUU aTOMOB
3 | CtpoeHue BelecTBa 5 1 1
4 | XuMu4ecKue peakiuu 7 1 1
7 17
Heopzanuueckasa xumus.
5 Mertauibl / 1
6 4 1
Hemeransl
7 | 'enetnyeckas CBSI3b 6 4
HEOPraHNUYECKUX U
OpraHUYECKUX BEIIECTB.
[IpakTukym
Uroro 68 11 10 6




