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1. IosicHUTEIHLHASA 3AIUCKA

OcHOBHOH 3ajauell BCTYNUTENIbHBIX HCHBITAHUN SBISETCS OIPEICIICHHUE IPAKTHUUECKON H
TEOPETUYECKON IMOATOTOBIEHHOCTH NPETEHJIEHTAa K BBIIOJIHEHUIO MPO(ECCHOHANBHBIX 3a/ad,
ycraHoBiieHHbIXx ®I'OC BO, mis marucrepckoid moarotoBku mo Hampasienuto 44.04.04
Ipotheccronanbroe 00yUeHHE.

[IporpamMma BCTYNHTENBHBIX HCIBITAHUH B MarucTparypy mo HampasieHuro 44.04.04
[poteccronanbaoe oOydeHre, BKIIIOYAET MEPEYeHb TEOPETUYECKUX 3HAHUKA W TPAKTHYECKUX
HaBBIKOB, KOTOPHIMHU JOJDKEH 001a1aTh MPETEHACHT Ui 0Oy4eHHs B MarucTparype.

COAEPKAHUE ITPOI'PAMMBI BCTYIIUTEJBHOI'O 9K3AMEHA
1O HAITPABJIEHUIO

44.04.04 IIpodeccuonanbHoe 00yUeHHE
HanpaBJIeHHOCTh «O0pa3oBaHue B 00JACTH XUMUIECKON IKCIIEPTU3HI»

ATOMHO-MoJIEKyNIsIpHOE yueHrne. OCHOBHbIE XMMHUYECKUE MOHATHS. EquHUIIBI n3MepeHust
B XMMHH. 3aKOHBI CTEXHMOMETPUUYECKON XUMUM (3aKOH COXPaHEHHUS MacChl M SHEPruH, 3aKOH
MIOCTOSIHCTBA COCTaBa, 3aKOH KPAaTHBIX OTHOIICHHH, 3aKOH 3KBUBAJEHTOB, 3aKOH IPOCTHIX
o0bemMHBIX oTHomieHu# [eii-Jltoccaka, rumoreza ABoraapo). OTHOCHTENbHAs aToMHas u
MOJIEKYJIIpHast Macchl. Mok, MosipHbIii 00beM. MeToIbl OTIpeieNICHUs aTOMHBIX Macc.

Crpoenune atoma. CTpoeHHE aTOMHOTO f]1pa.

Bunsl xumuyeckoil cBsa3u. CoOBpeMEHHAasl TPAKTOBKAa M XApAaKTEPUCTHUKA KOBAJECHTHOM
ces3u. Metoasl BC u MO. Teopus pezonanca. [lopsigok cBsizu. [loyisipHOCTh ¥ OSIPU3YEMOCTb.
JIMnonbHBIE MOMEHT CBSI3M M MOJIEKYJlbl. CONOCTaBI€HHE CBOMCTB COEOUHEHHMI C THUIIOM
XUMHUUYECKOM CBS3M Ha KOHKpPETHBIX mpumMepax. CoBpeMEeHHas TpPAaKTOBKA HOHHOW CBS3H.
DHeprusi KpucTauimueckon pemeTku. CHIIbl MEXXMOJIEKYISIPHOTO B3aUMOICUCTBHS.

[leproauueckuii 3aKOH KaK OCHOBa XUMUYECKOM cUCTEMaTHKH, (PyHAaMeHTalbHbII 3aKOH
npupoasl. [leprognuecku W HENEPUOAMYECKH HW3MEHSIOIIMECS CBOWCTBA. 3aKOHOMEPHOCTh
W3MEHEHHUs CBOMCTB DJIIEMEHTOB IO MepuojaMm, TIpylnmnaM W MOATPYIIAM NEPUOANYECKON
CUCTEMBbl 3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB TMJPUIOB U OKCHUAOB S- U P-3JIEMEHTOB.
CXOJCTBO M pa3iauyue CBOWCTB AJIEMEHTOB TJIABHBIX U MOOOYHBIX MOATPYII KAaK BBIPAKEHUE UX
€CTECTBEHHOW B3aUMOCBSI3H.

Meramueckoe COCTOSIHUE BEIECTBA: OCHOBHbBIE NIPU3HAKHU, 30HHAs TEOPHUS CTPOEHUS,
MeTtainyeckass cBsi3b. OCOOEGHHOCTH  DJEKTPOHHOTO  CTPOEHUSI  aTOMOB  DJIEMEHTOB,
CHOCOOHBIX K O0Opa30BaHUIO METAJUIMYECKOU CBSI3U; MOJIOKEHUE YKAa3aHHBIX JJIEMEHTOB B
MEPUOANYECKON CUCTEME.

OCOOEHHOCTH 3JIEKTPOHHBIX CTPYKTYp aTomMoB 3jemeHToB d- u  f-cemeiicts. Ux
MI0JIOKEHHUE B IEPUOAUUYECKOMN CHCTEME.

CpaBHUTENbHAs XapaKTEPUCTHKA 3J1eMeHTOB IIaBHbIX noarpynn I-VII rpynn. OOmias
XapaKTepUCTUKA aTOMOB DJIEMEHTOB, (DU3MUYECKUX U XUMHUECKUX CBOWCTB MPOCTHIX BEIIECTB.

CoBpemeHHbIE ITPEICTaBICHNS O TEOPUU KUCIOT M OCHOBaHUI. KOHCTaHTa KMUCIOTHOCTH U
KOHCTAaHTa OCHOBHOCTH MPOTOJUTUYECKOW Mapbl. BbryuciieHne KOHUEHTpaluu HMoHOB U pH
PacTBOPOB KUCIIOT U OCHOBAHUM B 3aBUCUMOCTH OT UX CHJIBI.

CymHOCTh METOJIOB KHUCIOTHO-OCHOBHOTO THUTpoBaHMs. KpuBbsie tTutpoBanusi. pH
WNunukaropsel. Teopust ”HAUKATOPOB.

PaBHOBecHe B reTepOreHHON CUCTEME Ha I'PAaHULE pa3Jiea MEXKIY pacTBOPOM U TBEPIOU
¢azoiil. IlpousBeneHne pacTBOPUMOCTH M TPOU3BEJICHHE AaKTHMBHOCTH HOHOB. YCJIOBUE
BBINAJIEHU OcaakoB. @DakTOphl, BIMSIOLIME HA TMOJHOTY ocaxiaeHud. CylHOCTb U
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KJIaccu(uKausl TPaBUMETPUYECKOTO aHaIM3a. YCJIOBHUSA OCAXKICHHUS KPUCTAUIMYECKUX U
amMopdHbIX 0caKoB. CyIIHOCTh U TEOPETHUECKIE OCHOBBI METOJIOB CEIUMETPHUH.

CymHocTs ¥ KI1acCH(pUKaLUs OKUCIUTENFHO-BOCCTAHOBUTENBHBIX peakiuii. CTaHaapTHBIN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIN  noTeHIuman. YpaBHeHue HepHera. HanpasieHHOCTB
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. Koncranta paBHOBecus. CymHoOCTh U
KJIaccu(UKaIus METO0B PEIOKCUMETPHUH.

CoBpemMeHHOE TMpeACTaBICHUE O CTPOCHUM KOMILIEKCHBIX cOoeAuHEHUH. PaBHOBecus B
pacTBopax KOMILJIEKCHBIX coequHEHUN. [[pMeHeHne KOMIIJIEKCHBIX COSIMHEHUI B aHAJIN3E.

OcHoBHbIE TpeuMyliecTBa (U3MKO-XUMUYECKMX METOJ0B aHajlu3a 10 CPAaBHEHHUIO C
XUMUYECKUMH. BBIOOp METOMOB aHaiiM3a: MOCTAHOBKA AHAIMTUYECKOM (MCCIEeI0BATEIIbCKOM)
3a/laui, W3Y4YEHHE JIUTEpaTypbl, TEOPETUYECKas OLIEHKA, HKCIEpUMEHTalbHas MpOBEpKa
BbIOpaHHOro Merona. Knaccuduxanus puanko-xuMudeckux MeTo10B. [IpuHIMMIBIL, Ha KOTOPBIX
OCHOBAaHbI CIIEKTPOCKONHUYECKHE, XpOoMarorpapuueckue, HJIEKTPOXUMUYECKHE METOMAbl, HX
MIPUMEHEHHE.

CrpoeHue OpraHMuYecKUX COEJUHEHHM B 3aBHCHUMOCTH OT TUIA T'HOpHAW3aLMU
yraepoaHoro aroma. JHeprus u anuHa C-C, C-H cBs3el, BaleHTHBIE YTJIbl, TEOMETPUS MOJIEKYII
npu Sp°-, sp>- u sp-rubpuauzaruy. OCHOBHBIE 0COOEHHOCTH OPraHHYECKHX COEIMHEHMIA,

N3omepust opranmdeckux coenuHeHuil. OnpeneneHne H30MepUM. THUNBI M30MEpHUH
OpraHn4ecKkux coeauHeHud. CTpyKTypHas U30MEPUS: N30MEPHUsl YIIIEPOJHOU LIETIH, U30MEPHS
(YHKIIMOHANBHBIX TPYMM, HW30MEpHUsl MOJIOKEHUS (PYHKUMOHAIBHBIX TpPYII, TayTOMepus.
[IpocTpancTBeHHAs: U30MepHs: KOH(PUTypallMOHHAs U30MepHsl (TeoMeTpuyecKasi U OnTudecKas
n3oMepusi) 1 KoH(opMaIlmoHHasT H30MEpHSI.

Kondurypauronnas nzomepusi, onpeaenenue, npuMepsl. Onpeienenue reoMeTpuuecKoi
U30MEPHUH, YCTOMYMBOCTBH H30MepoB. Onruyeckas HU30MEpPHUsA, ONPEACICHUE, TOHATUA
XHPaJIBbHON MOJIEKYJIbI, XMPaJIbHOIO LIEHTPA, SJHAHTHOMEpA. Panemarsl, sBICHHE PALlEMU3ALNH.
D-L-nomenknarypa. R-S-nomenknarypa Kana-Unromnsma-IIpenora.

CrpoeHue ankaHOB U IUKJIOATKaHOB. OCHOBHBIE MOJIOKEHUS Teopuun baliepa. MexaHusm
peaKkuMy paauKaIbHOIO 3aMelieHnus (Sr) B alKaHaxX M IUKIOAJIKaHAaX, YCIOBHs, YCTOHYHUBOCTb
panukanoB. OCOOEHHOCTH paJMKAIbHOIO TaJlOTCHUPOBAHUS W HUTPOBAHMS QJIKAHOB U
LUKJIOAJIKAHOB.

AJKeHbl, ajKuHbl, ajkaaueHbl. CTpoeHHE M PEeaKLHMOHHAs CHOCOOHOCTh Ha IpHUMeEpe
aTeHa, odThHAa W 1,3-OyragmeHa. Peakumm siexkrpoduinbHOro mpucoeauHeHuss  (Ag)
(ranoreHupoBaHue, TUJIpOrajoreHupoBaHue, ruapatauus). IlpaBuno MapkoBHMKOBa U
ucKIoueHus: u3 Hero. CpaBHMTENbHAs XapaKTEPUCTHUKA CTAOMIBHOCTH AJKEHOB, aJKUHOB U
QJIKaJIMEHOB B PEaKLUMAX OKHUCIEHUS. ONOKCHUAMPBOAHME, peakuus Barnepa, o3oHupoBaHue,
M0JTy4eHHEe KapOOHOBBIX KMCIIOT, OKUCIUTEIIBHOE COYETaHHUE.

Anudatnueckue u apomatuyeckue cnuptbl.  CTpoeHHE U OCHOBHBIE CHOCOOBI
nosrydeHus. Penout. [IpoMelnuieHHbIe criocoObl nosydeHuss (enosia. CpaBHUTEIbHbIN aHATU3
KHUCJIOTHBIX CBOMCTB I'MIPOKCUIIPOU3BOHBIX AJIN(ATHUECKOTO U apOMATUYECKOIO PSJIOB.

Anpneruapl U KeToHbl. CTpoeHHe KapOOHMJIBHOM rpynnbl. MexaHU3M peakuuu
HyKJIeo(pUabHOrO mnpucoeauHeHuss (An) Ha IpHUMEpe albJ0JbHO-KPOTOHOBON KOHJEHCAIUH.
benzonHoBast KOHJAEHCAUsA. AKTUBHOCTh KapOOHMIIBHBIX COCTUHEHUIN B PEAKLUAX OKUCICHHUS.
OO11re cnocoObl MosTydeHus: anpaTHUECKUX U apOMATHUYECKUX albJIeTUI0B U KETOHOB.

OcHOBHBIE CIOCOOBI MOYYEeHUs aTU(PaTHIECKUX U ApPOMATUYECKUX KapOOHOBBIX KHCIIOT:
OKHCIICHHE Pa3IMYHbIX KJIACCOB OPraHMYECKUX COEIMHEHMH, KapOOKCWIMpOBAHHE, THIPOJIU3
HUTPWIOB,  TpurajoreHagkaHoB. IlogydyeHue  mpou3BOAHBIX  KapOOHOBBIX  KHUCJIOT
(ranoreHaHruJpuaoB, AHTUAPHUIOB, CIOXKHBIX 3(UPOB, aMHJOB, HUTPUJIIOB) Ha TNpUMEpe
3TaHOBOM KUCIOTH. CpaBHEHHE PEAKIIMOHHOM CIIOCOOHOCTH MPOU3BOIHBIX KUCIIOT.

CrpoeHne apomMaTHUECKHUX YriaeBoAopoJoB. IIpaBuino apoMaTH4YHOCTH XIOKKEIS.
OcHOBHBIE CIOCOOBI MOTYYEHHSI ApOMATHYECKUX YTIIEBOIOPOJIOB. Peakuuu 3mekTpoduiabHOTO
3aMEIEHUsI B apOMAaTUYECKOM KOJblle. MeXaHu3M U YCIOBMsI PpPEaKLMH TaJOreHUpOBaHUS,
HUTPOBAHMS, AJKWINPOBAHUS, CyIb(OUPOBAHUS, allUIupoBaHus. Biusnue 3amectureneir 1 u 2
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poJla Ha HampaBJIeHHE M CKOPOCTh PEAKIMU 3MEKTPOPHIBLHOTO 3aMELICHUSI B apOMAaTHYECKOM
KOJIBIIE.

CrniocoOb1 mosrydeHus: anupaTHYECKMX M apoMaTHYeCKHMX aMHUHOB. B3aumopeicTBue
MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMUHOB aln()aTUYECKOTO M apOMATUYECKOTO PSIOB C
a30TUCTOM KHUCIJIOTOM, 3HaueHue 3ToN peakuuu. CpaBHUTENIbHbIN aHAIU3 OCHOBHOCTH aMHHOB B
3aBUCHUMOCTH OT CTPOEHMSI B PEAKLUAX C KUCJIOTAMHU, ATPOTOHHBIMU KHUCIOTaMH, BOJIOM.

AMHHOKUCIIOTHI. Knaccudukanuss u cBolicTBa aMUHOKHUCIOT. Auudarudeckue,
IMKapOOHOBBIE, JAUAMHUHOKHCIOTHI, OKCHAMHUHOKHCIIOTBHI, CEPOCOJEpKAIUE AMHHOKHCIIOTEHI,
apoMaTU4YeCKHMe M TIeTEePOLUKINYECKHME aMHHOKUCIOTHL. [loHsATHE O 3aMEHMMBIX H
HE3aMEHHUMbIX aMUHOKHCIIOTaX.

BenkoBbie MOJIEKy/Ibl. DJIEMEHTHBIA COCTAaB M MOJIEKYJsipHas Macca OenkoB. CTpoeHue
0enkoB. YPOBHM CTPYKTYypHOH opraHu3anuu OenkoBbIX MoJiekyn. I[lepBuuHas cTpykTypa
0enkoB. BropuuHas u cBepXBTOpUYHAsA CTPYKTYpa, JOMEHBI. TpeTudHasi CTpyKTypa OEJIKOBBIX
Mosekyn. [noOynspueie u QuOpwIsipHble Oenku. YerBepTUuyHas CTPyKTypa O€NKOB.
du3nyeckue U XUMHYECKHE CBOWCTBA OenkoB. AMQOTEPHOCTb, 3aps]l OCIKOBOW MOJEKYIbI,
M303JIEKTpUUecKasi Touka OenkoB. JleHaTypaius 6enkoB U ee MexaHu3M. OnTHYecKkue CBONCTBa
0enKoBbIX MoJIeKyI. ['uaponu3 6enkoB.

OcCHOBHBIE 3aKOHBI XHMHYECKOM TepMOJAWHAMUKU. TepMoauHamMuyeckue (QyHKIUU.
OyHKIMM COCTOSIHUA M Tepexojaa. lcmosb30oBaHuE TEPMOAMHAMHUYECKUX (QYHKIMHA IS
OMMCAHUS PA3IUYHBIX (U3MKO-XMMHUYECKUX IPOLECCOB. TepMOIMHAMHUYECKHE MOTEHIIUAIbI.
TepmoanHnamMuueckoe 00OCHOBAaHHME XUMHUYECKOro U (ha30BOTO paBHOBECUS. YpaBHEHHE
n300aphl, M30TEPMBI, H30XOPHI, ypaBHeHHE Knaneiipona-Kmaysuyca, mpasumo a3 3akon ['ecca.

XuMUYecKasi KHHETHKA. 3aKOH JEUCTBYIOIIMX Macc. MOJEKYIsIpHOCTh W  TMOPANIOK
peaknun. Kunetnka HeoOpaTumbix peakmuit 1, 2, 3 u N mopsaka. DakTopsl, BIUSAIOMIAE Ha
CKOPOCTh XUMHUYECKHX peakUuidl pa3Horo Tura. OCHOBHbBIEC BU/IbI KaTaIHU3a.

DIEeKTPONPOBOIHOCTh PACTBOPOB. YJENbHASI W SKBUBAJICHTHASI AJIEKTPOIPOBOJHOCTE.

DNEeKTPONpPOBOJHOCT NPHU OECKOHEUYHOM pa3z0aBieHUU. JIBHKEHHE HMOHOB B AJIEKTPUUYECKOM
noJie. CKOpOCTh U MOJBHKHOCTH MOHOB. Uuncno mepeHoca. Dnekrpoxumuyeckue nenu. IJC.
VYpasuenne Hepucera. Kimaccudukanust 31eKTpOXUMUYECKUX TIeNeld. DIIEKTPOIbI IEPBOTO PoOJa.
DNeKTpoabl BTOPOTO pojaad. DIEKTPObl TPEThEro pojaa. KuHeTrnka s1eKTpoIHbIX TPOLIECCOB.

Bunel u cBoiictBa KOMIOMAHBIX cucTeM. CrnocoObl MOJMydeHHs] AUCIEPCHBIX CHUCTEM
pasznuuHoro tuna. Knnernka xoaryJsiuu.

O30H B BepxHUX clIOsAX aTMocdepbl. MexanusMm oOpazoBanus. Poip "a3oTHoro nwukma",
aTOMapHOTO BOAOPOJa, "XJIOPHOIO IUKJIA", AHTPONOTEeHHBIX (AKTOPOB B OOpa3OBaHUU H
pa3pylIeHUH 030HA.

Xumusa Tpormocdepsl. 3arpsA3HUTENM BO3[AyXa: COCOUHEHHS Cephbl, OKCHIABI a30Ta,
MOHOOKCH]] yIJIepoJia, OpraHnYeCKUe BEIIECTBA, IPUUUHBI MOSBJICHUS, XUMHUYECKUE MPOIECCHI C
ux yyactueM. KucinoTHeie 10oxau. @OTOXUMUYECKUN CMOT .



Aspozonu B armocdepe. Posib BOASHBIX MapoB W JHOKCHAA yriepojaa B aTtMmocdepe.
Tennosoit 6ananc 3emnn u atmocdepsl. [lapHukoBsiii 3¢ dexT auokcuaa yriaepoaa. IlpuHimmnel,
MIOJIOKEHHBIE B OCHOBY IPEAOTBPAICHHS 3arPA3HEHHS aTMOC(EPHI.

Conenasi, mpecHas W TBepjas BOJAa. XUMHUYECKMH COCTaB U CBOMCTBA MOPCKOU
(oxeannueckoit) Bosbl. ConeHocTh BOJbl. Bonopoauslit nokasarens (pH) u ero perynupoBanue.
[Ipo3payHOCTh MOPCKOM BOJABI. XMMHUYECKHI COCTaB U CBOMCTBA IPeCHOM BOAbL. Peryisanus pH
pPEUHBIX M O3EpHBIX BOJ. buoxuMmuueckas MOTPEOHOCTh B KHCIOPOAEC M KAueCTBO BOJBIL.
XecTkocTb BOJBI, METOJBl €€ YMSIUeHUs. 3arps3HEHHE BOJbI, HCTOUYHUKHU, TOKCHUYECKUMN
3¢ deKT, Mepsl IPEIOTBPALICHUS 3aTrPI3HCHHUS.

KpyroBopoTsl ra3000pa3HbIX BELIECTB U OCaJO4YHble LUKIbL. KpyroBopoTsl a3ora,
yriepoa, cepsol, hochopa, pryru. ['modaibHbIe KPYTOBOPOTHI BOJIBI, YIJIEKUCIIOTO T'a3a, UX POJib
B OMoc(epHBIX Mpolieccax, BIUIHUE aHTPOTIOT€HHBIX (DAaKTOPOB.

XuMmuyeckuil coctaB armocdepsl, ruapocdepsl, 3eMHOW Kopbl (JauTocdepsl). Metoms
aHaJIM3a MaTepHaJIOB OKpYKaloLed cpebl. 3arps3HUTENIN U UX XUMHUYECKUE IPEBpAlICHUS B
OKpYKalollen cpere.

Knaccupukanus BMC. IlpuponHsle, HCKYCCTBEHHbIE W CHHTETUYECKHE IOJIMMEpHI.
l'omouenple (B TOM 4HCle, KapOOIIETHBIE), TETEPOICTHbIC, JJIEMEHTOOPraHUYeCKue |
Heopranuueckue noaumepsl. OOmias kiaccuukanys MoJIMMEPOB MO0 U3MEHEHUI0 XUMHUYECKOTO
CTPOEHHS COCTAaBHOTO MOBTOPSIOIIErOCs 3B€Ha LIEMHU: KIIacC — MOAKIJIACC — rpymnna — NoArpymnmna —
BU/I.

Homenkmarypa BMC. PanuoHanbHasg U cUCTEMaTHYeCKas, OCHOBaHHAsI Ha XUMHUYECKOM
CTpPOEHUM TMOBTOpSIOUIErocss 3BeHa. HoMeHKkiaTypa perymsipHbIX JIMHEHHBIX OJHOTSKHBIX
nonmuMepoB  (UIOITAK). OcoGeHHOCTH HOMEHKIATYphl COIOJIMMEPOB, HEOPTaHUYECKUX U
3JIEMEHTOOPraHUYECKUX ITOJTUMEPOB.
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BOIIPOCHI BCTYIIMTEJIBHOI'O OK3AMEHA
1O HAITPABJIEHUIO

44.04.04 IIpodeccuonanbHoe 00yUeHHE
HanpaBJIECHHOCTh «O0pa3oBaHue B 00/1aCTH XUMUYECKOM IKCIIEPTU3bD)

ATOMHO-MOJIEKYJISIPHOE€ ~ y4eHHE. 3aKOHbI CTEXMOMETPUYECKOW XUMHUU  (3aKOH
COXpaHEHHUsI MAaCChl, 3aKOH IMOCTOSTHCTBA COCTaBa, 3aKOH KPATHBIX OTHOUIEHUH, 3aKOH
SKBHMBAJIEHTOB, 3aKOH IPOCTHIX OOBEMHBIX OTHOIIEHUH, TUNoTe3a ABorajapo). I'panuist
MpUMEHEHUsI 3aKOHOB. OCHOBHBIE XUMHUYECKHE TIOHATHS. EIMHUIIBI N3MEpEHNs B XUMUH.
Buapr xumudeckoit cBs3u. CBolicTBa KoBajeHTHOU cBsizu. [Ipupona cBsasu. IlomspHocTh
Y TIOJISIPU3YEeMOCTb. [[UTIOTbHBI MOMEHT CBSI3U U MOJIEKYJIBI.

[Iepnognueckas cucrema simeMeHtoB J[.MI. MeHneneeBa M NEpHOJUYECKUN 3aKOH.
CoBpemenHast  (GopMyIHpOBKa  IMEpPUOJAMYECKOr0  3akoHa.  [lepuoawdecku U
HETIEPUOJANYECKH  M3MEHSIONIMECS CBOWCTBA DJIIEMEHTOB W HMX  COCIWHCHHUM.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB AJIEMEHTOB W HMX COCIWHEHUN, TIO TIEPHOJaM,
rpynmnaM U MOoATrPYIInaM MEPUOTAIECKON CUCTEMBI.

[Tonoxenne MmeramioB B [IC3. OcoOGeHHOCTH  3JIEKTPOHHOTO  CTPOEHHMSI  aTOMOB
MeTajioB. MeTallIM4eckoe COCTOSIHME BEIIeCTBa: 30HHAs TEOPHUS CTPOEHUS,
MeTajuTndeckas cBs3b. O0mue pu3nueckne 1 XUMUIECKHNEe CBOMCTBA METAIIJIOB.
DIJIEKTPOXUMHUYECKUHN psifl HanpspDKeHUH MetaioB. Kopposusi MeTamioB W OCHOBHBIE
CrocoOBbI 3aITUThI OT Hee. THrHOUTOPHI KOPPO3HH METAIIIOB.

OO6mrast xapakTepucTHKa METAJUIOB S-ceMelcTBa. PacmpoCcTpaHEeHHOCTh B 36MHOM KOpe,
Ba)XKHEHWIIME NpUpOJHbIe coeauHeHuss. CBolcTBa MNpocCThIX BemecTB. IloBeneHue
METaJJIOB B pEaJbHBIX aTMOoc(hepHbIX YycioBuAX. [lomydeHne MpOCTHIX BELIECTB.
CBolicTBa, MOJIy4Y€HUE U MPUMEHEHHE BAXKHEUIINX COCIUHEHUN 3JIEMEHTOB: TMIIPUJIOB,
OKCHJIOB, THJIPOKCUIOB, IEPOKCUIOB, COJIEH.

CpaBHuTENbHASA XapaKTEPUCTUKA 3JEMEHTOB INIaBHOUM MOArpynmnsl | rpymimsl.
Kucnoponoconepxamue coenuuenust cepbl. CTpoeHHE MOJIEKYN, XapaKTep BaJIEHTHBIX
cesa3ei. Okcuabl cepol (1V, VI), ux dusnueckne n xumuueckue cBoiictBa. CriocoObl
nosyduenusi. CepHasi kuciota. CBoilicTBa cepHOM KHCIOTHL. COJIM CEpHOUW KHUCITOTHI.
Oneywm.

O6mas xapaktepuctuka 3memeHToB VIIA rpynmbl. Mexanusm B3auMoIeHCTBUS Xjiopa ¢
BOJIOpOJIOM. XJIOpoBOJOpoAHAas KucioTa. CrocoObl moNydyeHUs. XUMHYECKHE H
¢usnueckue cpoiictBa. Conu. CpaBHEHHE XHUMHYECKOW AaKTUBHOCTH BOJOPOIHBIX
COCIMHEHUI TrajoreHoB. BzaumopnelicTBue xjopa ¢ BOJOM, WIeno4aMud M JIPYrUMU
CIOKHBIMU BemiecTBaMu. Kucinopojpocoaepxamme COEIMHEHHS XJIOpa B CTEINEHU
okucnenus +1.

O6mas xapakrepuctuka 31eMeHToB VA rpynmbl. OKCUabI a30Ta. DIEKTPOHHOE CTPOCHHE
ux monekyn. CpoiictBa. A3oTHas kuciaota. CTpoeHUE MOJIEKYIbI, CIIOCOObI MOTYYEeHHUS,
¢dbuznueckre U XuMu4eckue cBorictea. HuTpartsi.

OO6mas xapakTepuctuka smeMeHToB |VA rpynmbel. Yriepon, amioTpomus yriepoja.
Oduznyeckue U xumuieckre ceorictra. Kapouasl metamnos. Okcujibl. CTpoeHHE MOJIEKYIT
¢ mo3unmit MBC 1 MMO. VYroabHas KACIOTa U €€ COJIH.

CrtpoeHue opraHu4ecKuX coenuHeHu. Tumpl ruOpuan3auy aToMa yriiepoia B EPBOM,
BTOPOM M TPEThEM BAJICHTHBIX COCTOSIHUAX. CpaBHHUTENbHBINM aHAIU3 SHEPTUHU, JJIHMHbI
CBsI3eH, BAJEHTHHIX YIJTIOB, F€OMETPMH MOJEKyl Hpu SP°-, Sp>-  SP-ruOpHAM3aLMH.
Oco0eHHOCTH OPTraHIYECKUX COSIMHEHUIA.



13. Tunsl W30MepUM OPraHUYECKUX coeauHeHUi. CTpyKTypHas H30Mepus, TayTOMEpHs.
[IpocTpaHcTBeHHAs H30MEpPHUS: T€OMETPHUECKAsl, ONTUYECKast, KOHPOPMAIIMOHHAS.

14.Ctpoenue ¥ CpaBHUTENbHBIH aHAIU3 PEAKIMOHHONW CHOCOOHOCTH QJIKAaHOB U
LUKJIOAJIKAHOB B pEaKLUsAX paAUKaJIbHOIO 3aMelleHMs. [ anorenupoBaHie, HUTPOBAHUE,
cynabhupoBaHue, CyIbGHOXIOPUPOBAHHUE.

15. ANKeHbl, aNKUHBI, AIKAJUCHBI B PEAKIUAX dIEKTPOoGMIbHOTO pucoeaunenus. [IpaBumo
MapKoBHUKOBA, UCKIIOYEHUSI U3 Hero. CpaBHUTENbHBIN aHAIN3 CTAOMIBLHOCTH AJIKEHOB,
QJIKMHOB U aJIKaJIM€HOB B PEAKLIMSIX OKUCIICHHUS.

16. AimucaTrueckne u apomarudeckue crnupthl. OCHOBHBIE XHMHYECKHE CBOWCTBA W
CTIOCcO0BI [IOJIyYEHHUS. CpaBHUTENBHBIN aHanu3 KHUCJIOTHBIX CBOMCTB
TUAPOKCUIIPOM3BOAHBIX aTU(aTUUECKOTO U apOMaTUYECKOTO psJia.

17. Anpperuapl 1 keToHbl. CTpoeHHe KapOOHWIBHOM rpynmbl. MexaHH3M peakiuu
HyKJI€o(QUIbHOTO  mpucoenuHeHuss (An) Ha TNpuUMeEpe  ajdbA0JbHO-KPOTOHOBOM
KOHJieHcalluu. beH3onHoBast KOHAeHcalus. AKTUBHOCTh KapOOHMJIBHBIX COEAMHEHUN B
peakuusax okuciaeHus. OOmue cnocoObl MoMydYeHUs anu(aTHYecKuX U apoMaTHYECKUX
aJbJIETUJI0B U KETOHOB.

18. OcHOBHBIE cITOCOOBI TIOTYUeHUS AMM(ATHUECKIX U apOMATHUECKIX KapOOHOBBIX KUCIIOT.
[Tonyuenue mNpPOM3BOAHBIX KapOOHOBBIX KHUCIOT (TajlOreHaHTMAPUIOB, AHTUIPUJIOB,
CIIOXHBIX 3(UpPOB, aMHI0B, HUTPUIOB) HAa IpUMEpe 3TaHOBOW KHUCIOTHL. CpaBHEHHE
PpeaKuOHHON CIOCOOHOCTH NMPOU3BOIHBIX KUCIIOT.

19. CnocoObl mostydeHuss anupaTHYeCKHX H apoOMaTHYeCKHX aMUHOB. B3ammojeiicTBue
MEPBUYHBIX, BTOPHUYHBIX M TPETUYHBIX aMHUHOB alIW(aTUYECKOTO U apOMaTHUYECKOIO
pPAIOB C Aa30THCTOM KHCJIOTOW, 3HAYy€HHUE HTOW peakuuu. CpaBHUTEIbHBIA aHAIU3
OCHOBHOCTM aMHUHOB B 3aBHCHMOCTH OT CTPOEHHUS B peakUusix ¢ KUCIOTaMu,
anpPOTOHHBIMH KUCJIOTaMH, BOJOH.

20. CTpoeHne M peakIMOHHAs CIOCOOHOCTh apOMATHYECKUX YIJIEBOJOPOJIOB. Peakium
anektpoduinbHOro 3aMenieHus. [IpaBuia opueHTaly B apOMaTHYECKOM KOJIbIIE.

21. YHUKaIbHOE CTpOEHUE OCJIKOB, OO0YCIOBIMBAOIIECE MX OMOJIOTMYECKOE pa3HOOOpasue.
CBoiicTBa G€IKOB.

22. Xumuyecknii cocraB ruapocdeprl. KoHTuHeHTanmpHas BoJa, OKeaH. MeTombl,
UCIOJIb3yeMble Ui aHanu3a BoJbl. [IpoGiema onpecHeHs] MOPCKOM BOIBI.

23. Xumusi Tponocdepsl. 3arpsA3HUTENN BO3[yXa: COCIUHEHHS Cepbl, OKCHJbI a30Ta,
MOHOOKCHUJ] YIJIepoJa, OpPraHUYECKHWE BEUIECTBA, NPUYMUHBI TMOSABICHUS, XUMUYECKUE
nporueccsl C ux yyactueMm. Kucnotasie 10xau. @OTOXUMUYECKHIT CMOT.

24.Conenas, mipecHass W TBepjas BoJa. XHMHUYECKHH COCTaB M CBOWCTBA MOPCKOM
(oxeannueckoit) Boawl. CoseHocTh BoAbl. Bomopoansiii mokazatens (pH) u ero
perynupoBanue. IIpo3pauyHocTh MOpPCKOM BOJbl. XHUMHUYECKHIl COCTaB M CBOMCTBA
npecHoi Bofbl. Perymsmnus pH peunsix u 03epHbIX Boj. buoxumuueckas moTpeGHOCTD B
KHCTIOpOJie U KayecTBO BOAbI. JKECTKOCTh BOJBI, METOJIBI €€ yMATYEeHHsI. 3arps3HeHue
BO/Ibl, HCTOYHHUKH, TOKCUYECKHI 3(pPEKT, MepbI MpeIOTBPAILICHHUS 3arPI3HEHUSL.

25. KpyroBopoTbl ra3o00pa3HbIX BEIIECTB U OCaJOYHbIe LUKIBL KpyroBopoTsl a3ora,
yriepoja, cepbl, Gocdopa, pryru. I'1o6anbHble KpYyrOBOPOTHI BOABI, YIJIEKUCIOIO rasa,
UX POJb B OMOC(HEPHBIX MPOLIeccax, BIUSHUE aHTPOTIOT€HHBIX (DAKTOPOB.

26. KucnoTHO-OCHOBHBIE PEAKLMU B aHATUTUYECKOM XUMUU. MeTobl KUCIOTHO-OCHOBHOTO
TUTPOBAHHUS B KOJMYECTBEHHOM aHAJIM3E.

27. OKMCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIIMHM B aHATUTHUECKOW XUMHH, MCIIOJIb3yeMble
111 OOHapyXEeHMs, MAaCKUPOBKH M pa3zieieHus HoHOB. Penokcumerpus. Beibop merona.

28. Peakuuu o0Opa3oBaHMsI W PACTBOPEHUS OCAJKOB B AHAIUTHYECKOM XUMHU JUIS
oOHapyXeHMs, MAaCKUPOBKH U pazfeneHust noHoB. I'paBumerpus. Cenumerpusi. Boioop
METO/1a.



29. OcHOBHBIE 3aKOHBI XUMUYECKOW TepPMOJAMHAMHKH. TepMonuHamMudeckue (yHKIUU U UX
UCIOJBb30BAHME ISl  ONMHMCAaHUS  PA3JIMYHBIX  IPOLECCOB. TepMmoauHaMHUEcKoe
000CHOBaHHME XUMHUYECKOTO U (Ja30BOTO PABHOBECHSI.

30. Xumudeckasi KHHETHKA. 3aKOH JACHCTBYIOMMX Macc. DakTOphl, BIUSIONINE HA CKOPOCTh
XUMUYECKHUX peakuii pazHoro tumna. OCHOBHBIE BH]IbI KaTaJIN3a.

31. DneKTpOonpoBOIHOCT  PACTBOPOB. J[BM)KEHHME HMOHOB B  JJIEKTPHYECKOM  TIOJIE.
Onexkrpoxumudeckue nenu. DJIC. YpaBuenne Hepucra.

32.Bunel u CBOMCTBa KOJJIOWIHBIX cUCTeM. CrocoObl MOydeHHs ITUCTIEPCHBIX CHUCTEM
Pa3IMYHOTO THIIA.

33. Howmenknatypa u knaccudukanus BMC. O0mas kiaccupukamnys moJmMepoB 1o
M3MEHEHHIO XUMHYECKOTO CTPOCHHUSI COCTABHOTO IMOBTOPSIFOIIETOCS 3BEHA IETIH.
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