IPOTPAMMA BCTYIHUTEJbHBIX HCIIBITAHUI
IO XUMHUHN
Ha 1 Kypc (penepabHOro rocyiapcTBeHHOr0 0I0/1’KETHOT0 00Pa30BATEJILHOI0 YUpe:KIeHUA
BbICIIEr0 00pa30BaHUA
«I'po3HeHCKHH rocy1apCTBEHHbIN HE(PTAHOM TEXHUYECKHI YHHBEPCUTET
uMeHH akagaemuka M.J[. MunauonmmkoBa» B 2022 roay

[IporpamMma no XuUMHH Ui NOCTYNAIOIMIUX B ['pO3HEHCKUI roCcy1apCTBEHHbIH HEPTSIHON
TEXHUYECKU YHHBEPCUTET COCTOMT W3 JABYX pas3leioB. B mepBoM pasznene mpeacTaBlICHbBI
OCHOBHBI€ TEOPETHYECKHUE MOHATHS MO HEOPraHMYECKOW XUMHUH, KOTOPBIMH JIOJKEH BIIAJIETh
aOUTYpUEHT C T€M, YTOObl YMETh OOOCHOBBIBATh XUMHUUYECKHE U (PU3NYECKUE CBOICTBA BEILIECTB.
BO BTOpPOM pasJeie, MOCBSAMEHHOM OPraHWYECKOW XMMHUH, JaH MaTepual OXBaThIBAIOIIHUI BCE
KJIACChI OPraHUYECKON XHUMUU.

DK3aMEHAIIMOHHBIA OWJIET CONEPKUT 7 3aJaHuil, OXBATHIBAIOIIMX BCE Pa3eiibl
OPraHMYEeCKOM M HEOPraHMYeCKOM XMMHHM s nocrynatomux B BY3el. Ha sk3amene MoxHO
MOJIb30BATHCSI  MUKPOKAJIBKYJIATOPAMH M CIPAaBOYHBIMH  TaONMIIAMH, TaKUMH  Kak
"I[leppoanueckas cUCTEMAa XMMHYECKHX 3JI€MEHTOB", "PacTBOPUMOCTh OCHOBAaHUWM, KHUCIOT W
cosert B Bozie", "Ps cTaHIapTHBIX 3JIEKTPOAHBIX TOTEHIIMAJIOB".

OCHOBBI TEOPETHYECKON XUMUH.

[Ipenmer xumua. MecTto XuMHM B ecTecTBO3HaHMHU. Macca u sHeprusi. OCHOBHBIE
noHsaTuss xumuu. BemiectBo. Mosekyna. Atom. OnekTpoH. MoH. XHUMUYECKUH SJIEMEHT.
Xumudaeckas ¢opmyna. OTHOCUTENbHAS aTOMHAas W MOJEKyJsspHas Macca. Mouib. MomsipHas
Mmacca.

XUMHUYECKUE MpPEeBpalieHus. 3aKOH COXPaHEHUs] MAcChl U HEPruu. 3aKOH MOCTOSTHCTBA
coctaBa. CTexruomeTpusl.

Crpoenue atoma. ATOMHOE 5]IpO.

JlBoiicTBeHHast mpupoaa »dnekTpoHa. CTpoeHue >JIEKTPOHHBIX OO00JIOYEK AaTOMOB.
KBanrtoBbie yncia. AToMHbIe OpOUTANH. DJNEKTPOHHbIE KOH(UTYpallud aTOMOB B OCHOBHOM U
BO30YXKICHHOM COCTOSIHUSX, puHuuM [laynu, npaBuio XyHna.

[Tepnoguueckuit 3akon JI.M.MenaeneeBa M ero 0OOCHOBaHHE C TOYKH 3PCHHS
3JIEKTPOHHOTO CTpoeHust aTOMOB. [lepuoanueckas cucrema 3JIEMEHTOB.

Xumuueckasi cBsi3b. THUIBI XUMUYECKUX CBSI3€W: KOBAJCHTHAs, HOHHAs, METalInYecKas,
BOJIOpoHAs. MexaHu3mbl 00Opa3oBaHMsl KOBAJCHTHOM CBS3M: OOMEHHBIH U JOHOPHO-
AKLENTOPHBIN. DJIEKTPOOTPULATEILHOCTh, MOJSPHOCTh CBsi3U. KpaTHbelie cBszu. Mogenb
rubpuanzanuu opoutane. [lonarue o MONEKYISIPHBIX OpPOUTAIISAX.

BanentHocte u creneHs okucieHus. CTpykrypHble (opmynbl. M3omepus. Buabl
M30MEpUH, CTPYKTYpPHAsi U IPOCTPAHCTBEHHAS! U30MEPHUSL.

ArperaTtHble COCTOSIHMSI BEIIECTBA W IMEPEXOJbl MEXKJIYy HUMU B 3aBUCUMOCTH OT
TeMmneparypbl U jAaBieHus. ['a3bl. ['a3oBble 3akoHbl. YpaBHeHue Kialinepona-Menpeneesa.
3akoH ABoraapo, MoOJsIpHBIM o00beM. JKumkoctu. Tsepapie Tena. OCHOBHBIE —THUIIBI
KPUCTAJUTMYECKUX PELIETOK.

Knaccudukanus 1 HOMEHKIATypa XUMHUYECKUX BEIIECTB. VIHIUBUIyanbHBIE BEIIECTBA,
cMecu, pactBopbl. IIpocTeie BemiecTBa, amiorponus. Metamasl ¥ HemeTawibl. CHOXKHbBIE
BemiecTBa. OCHOBHBIE KJIACChl HEOPraHUUYECKUX BELIECTB: OKCUJbl, OCHOBaHMS, KUCIOTHI, COJIH.
Komnnekcubie coenuuenus. OCHOBHBIE KIIACChl OPraHUYECKUX BEIIECTB: YIJIEBOJIOPOIbI,



raJIoreH-, KUCIOpoJA- U a3orocojepsamue BeuiectBa. KapOo- u rerepouukisl. [losmmeps u
MAaKpOMOJIEKYJIbI.

XUMHUYECKUE PeaKUH U UX Ki1accupukanus. Tunsl pa3pbiBa XAMHUECKUX CBsi3ed. ['omo-
U TeTEPOJIUTHYECKHE peakui. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

TemnoBeie 3¢dexTsr XxuMHUecKnX peakuuid. TepMoxummuueckue ypaBHeHHs. Teruiora
00pa3oBaHUs XUMUYECKIX COCTUHEHMI. 3aKoH ['ecca 1 ero ciencTBusl.

Ckopoctb xumMHuueckol peakuuu. IlpeacraBienne o MexaHU3MaX XUMHUYECKUX PEAKIIMM.
DOnemMeHTapHas CTaausd peakuuud. ['OMOreHHblE U TEeTEpOreHHbIE peakUuu. 3aBUCHUMOCTb
CKOPOCTH TOMOTEHHBIX pPEaKIUMi OT KOHIIEHTpaluu (3akoH AeicTByrommux macc). Koncranra
CKOPOCTH XUMUYECKON PEaKklliu, €€ 3aBUCUMOCTh OT TEMIIEpaTyphl. DHEPTUsI aKTHUBAIIUU.

SBnenne  karanuza.  Karammszatopel.  [Ipumepbl  KaTaauTUYECKUX  IPOLIECCOB.
[IpencraBnenue o MexaHU3Max TOMOTEHHOT'O U T€TEPOT€HHOTO KaTaln3a.

OOpatumble peakuuu. XumHueckoe paBHoBecue. KoHcTaHTa paBHOBEcHs, CTENEHb
npeBparieHusi. CMenieHrne XUMUYECKOTO PaBHOBECHS IO JCHCTBUEM TeMIIEpaTyphl U JIaBJICHUS
(xonuentparuu). [lpunnun Jle llarense.

Hucnepcusie cucrembl. Kosmmonaneie cucrembl. PactBoprl. Mexanusm o0pa3oBaHus
pacTBOpoB. PacTBOpHMOCTh BEMIECTB W €€ 3aBHCUMOCTh OT TEMIIEpaTypbl W TPHUPOIBI
pactBopuTtena. CiocoObl BhIpaXXKeHNs KOHIEHTPALMU PacTBOPOB: MaccoBas J0Jisl, MOJIbHAs A0S,
MOJIsIpHasi KOHIEHTpalus, o0bemMHas Aois. OTinyne pU3n4ecKrux CBOMCTB pacTBOpa OT CBOMCTB
pactBoputens. TBepabie pacTBOpHI. CIIIaBbl.

OnekTponuTsl. PacTBOpBI 3JIEKTPOIUTOB. DJIEKTPOJUTHYECKAs IUCCOLMALMS KHUCIOT,
OCHOBAaHMH U coJieil. KHCIIOTHO-OCHOBHBIE B3aUMOJEHCTBUS B pacTBopax. [[pOTOHHBIE KUCIIOTHI,
kucioThl JIptonca. AMdorepHocts. Koncranta muccorumarnuu. Crenens aucconunanuu. Monnoe
Mpou3Be/IcHHE BOAbl. Bomopoaubiii mokazarens. ['uaponus coneid. PaBHOBecue MeX 1y HOHAMU B
pactBope u TBepmod da3zoit. [IpousBenenune pactBopuMoctd. OOpa3oBaHHME MPOCTEUITUX
KOMIUIEKCOB B pactBopax. KoopaunanuonHoe umucino. KoHcTaHTa yCTOMYMBOCTH KOMILIEKCOB.
HNonnbie ypaBHEHUS peaKIUid.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. OmnpeneneHue  CTEXUOMETPUYECKUX
KO3(G(UIIMEHTOB B YpPaBHEHUSAX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. CraHmapTHbIE
MOTEHUMAIbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUU. Psn cTaHIapTHBIX 3JIEKTPOIHBIX
MOTEHUMAJIOB. DJIEKTPOJIU3 paCTBOPOB U pacIlIaBOB. 3aKOHbI AekTposm3a Dapazes.

Paznen I.Heopranuueckass xumusi

AOUTYpHUEHTHI OJKHBI Ha OCHOBaHUU [lepuouyeckoro 3akoHa J1aBaTh CPaBHUTEIbHYIO
XapaKTEPUCTUKY RJIEMEHTOB B IPYIIAaX M NEpUOJax. XapaKTEPUCTHUKA 3JIEMEHTOB BKIIIOUYAET:
ANIEKTPOHHBIE KOH(MUTYpALIUKU aTOMa; BO3MOKHbBIE BaJICHTHOCTH U CTEIICHH OKHCIICHUS AJIEMEHTA
B COCIMHEHUSX; (DOPMBI MPOCTHIX BEIIECTB U OCHOBHBIEC TUIIBI COCTUHEHUM, UX (PU3HUECKUE U
XUMHYECKHE  CBOWMCTBA, IJTa0OpaTOpHbIE W  MPOMBIIIIEHHBIE  CIOCOOBI  TOJNYYCHHS;
pacpoOCTpPaHEHHOCTh JJIEMEHTA U €ro COEAUHEHUH B MPHUPOJIE, MPAKTUUYECKOE 3HAUYCHHE U
obnmactTu mpUMeHeHUs coenuHeHW. [lpu omMcaHUM XUMHUYECKUX CBOMCTB JOJIKHBI OBITH
OTpa)XEHbl PEaKIMU C YJ4aCTUEM HEOPraHMYECKUX U OPraHMYECKUX COEAWHEHUH (KHCIOTHO-
OCHOBHBIE M OKHCIHTEIHbHO-BOCCTAHOBHUTENLHBIC TMPEBPAIICHUs), a TakKe KauyeCTBECHHBIC
peaKkiuu.

Bonopon. U3oronsl Bogopona. CoennHeHus BOAOpPOJa ¢ METalllaMM M HEMETaJlJIaMHU.
Bopa. Ilepokcun Bonopona.

l'amorensl. [I'anorenoBomopoxasl. ['amorenuasl. Kucnopoaconepskamue COeaUMHEHUS
XJopa.



Kucnopoa. Okcujpl u nepoxkcupl. O30H.

Cepa. CepoBonopon, cynbhunst, nomucynbduabl. Oxcuabl cepsl (IV) u (VI). Cepaucras
U CepHast KUCIOTHI U UX COJU. DPUPBI CEPHOU KUCIOTHI. THOCyb(haT HATPHUSL.

A30T. AMMHAK, COJTM aMMOHHMSI, aMHJIbI METAJJIOB, HUTPUbL. OKCHJIBI a30Ta. A30THCTAast
Y a30THAs! KUCIOTHI U UX COIH. D(HUPHI a30THON KUCIIOTHI.

®dochop. Dochun, dochunsr. Oxucabr docdopa (II1) u (V). Tanorenumsr docdopa.
Opro-, meta- u qudocdopuas kucnorsl. Oprodocdarsr. Ddupsl pochopHON KUCTOTHIL.

VYraepoa. N3oronsl yraepoaa. [Ipocreiimme yraneBoAOpOAbl: METaH, 3TUIICH, AllE€THJICH.
KapOumpr kamprmst, amomuuusi u okenesa. Oxcuner  yriepona (II) u (IV). KapOonwsr
MEPEXOHBIX METAIUIOB. YTOJIbHAS KUCIIOTA M €€ COJIH.

Kpemuuii. Cunan. Cumunup maraus. Oxcupn kpemuus (IV). KpemHuBble KHCTOTHI,
CHJTUKATHI.

Bbop. Tpudtopua 6opa. Opto- u TerpadbopHast kucinoTsl. Terpabopar HaTpus.

biraroponnsie rassl. IIpuMepsl coelMHEHNI KPUNITOHA U KCEHOHA.

lemounsie MeTamibl. OKCUIBI, TEPOKCHUIBI, THIPOKCHIIBI U COJIH MIETIOYHBIX METAJUIOB.

[lemouHo3eMenbHBIE METAUTBI, OCPHIUIHIA, MarHUi: MX OKCHIBI, TUAPOKCHIBI U COJIH.
[IpencraBienre 0 MarHMHOPraHMYECKUX COSAUHEHUSIX (peakTuB [ punbspa).

Amomunnii. OKCUIl, THAPOKCHA W COJU aTtOMHHUA. KOMIUIEKCHBIE COEIUHEHUS
amomMuHus. [IpencraBneHust 06 aTFOMOCHITUKATAX.

Mens, cepedpo. Oxcuasr menu (1) u (II), okeun cepedpa (I). I'mapooxcua meau (II). Conu
cepebpa u meau. KomriekcHbIe COeTMHEHUS cepedpa U MeIH.

Hunk, pTyTh. OKCUIBI IUHKA U PTYTU. [ MIAPOKCUT IMHKA U €0 COJIH.

Xpom. Oxcuabt xpoma (II), (IIT) u (VI). T'mapookcumsr u comu xpoma (II) u (I11).
Xpomatsl u quxpomartsl (VI). Kommiaekcusie coemuaenuns xpoma (111).

Maprasnen. Oxcuabl mapranna (II) u (IV). I'mapookcun u conu mapranna (II). Manranar
Y TIepMaHraHaT KaJus.

XKeneso, kobanept, HUKEenb. Oxcuasl xenesa (1), (11)-(I11) u (III). 'mapoxkcuasl U con
xkenesa (II) wu (II). Deppatwr (III) u (VI). KommiekcHsie coenuHenust xene3a. Conu
KOMILTEKCHBIE coeaunenust kooanbTa (I1) u nukens (I1).

Pa3nen |1 Opranuveckasi XumMus

XapakTepucTUKa KakJIOTO KJlacca OPraHMYeCKUX COSAMHEHUN BKIIOYAeT: 0COOEHHOCTU
AIIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUS COEAMHEHUN NaHHOTO KJIacca, 3aKOHOMEPHOCTH
M3MEHEHUS (PU3NUECKUX U XUMUYECKUX CBOMCTB B TOMOJIOTUYECKOM PSSy, HOMEHKIATYPY, BUJIbI
W30MEpPHH, OCHOBHBIE THUIIBI XUMHUYECKMX pEaKIMid U UX MEXaHHU3MbL XapaKTepUCTHKA
KOHKPETHBIX COEIMHEHUHN BKIIIOYaeT (hU3MUECKHe U XMMUYECKHE CBOICTBa, JIabopaTOpHbIE U
MIPOMBIIIIJIEHHBIE CHOCOOBI TMOJIydeHHUsi, 00JacTH MpuMeHeHus. [Ipu omucaHUM XUMHYECKUX
CBOMCTB HEOOXOJAMMO YUUTHIBATH PEAKIIMU C YUacTHEM KaK pagukana, Tak U (QyHKIMOHAIbHOM
TPYIIIBL.

CtpykTypHass Teopuss Kak OCHOBA OpPraHMYeCKOW XUMHU. YTIEPOIHBINH CKeNeT.
OyHKIMOHANBHAS ~ Tpymma.  [omonormueckue  psiapl.  M3omepus:  CTpyKTypHas |
npoctpaHcTBeHHas. [IpencraBnenne 06 onTuUdeckod u3oMepuu. B3anmmHOe BiHMsiHEE aTOMOB B
Mouekyne. Knaccudukarus opraHM4ecKuX peakinii Mo MEXaHU3My U 3apsly aKTUBHBIX YACTHII.

AnkaHbl 1 ukIoankansl. KonhopMepsi.

AJNKeHBI U TUKI0anKeHbl. COMpsKEHHBIE TUEHBI.

Ankunabl. KHCTTOTHBIE CBOWCTBA QJIKIHOB.



ApomaTtudeckue yriieBoaopojibl (apeHsl). benzon u ero romosioru. Ctupon. Peakium
apoOMaTU4YeCKOH CHCTEMBl M  YIVIEBOJOPOJHOrO paaukana. OpueHTHpyoollee JIeicTBUE
3aMmecTHTenel B 6eH30sbHOM KoJjble (opueHTanThl I u I pona). [lonsTHE 0 KOHAESHCUPOBAHHBIX
apOMaTUYECKHUX YIJIEBOJIOPOIAX.

[NamoreHonpon3BoAHbBIE YIIEBOAOPOIOB: AJIKWI-, apui-, 1 BUHWITaJOoreHuabl. Peakuuu
3aMEIEHUs U OTIIETIIICHUS.

CrupTsl IpOCTblE M MHOTOATOMHBIE. [lepBUUYHBIE, BTOPUYHBIE U TPETUYHBIE CIIUPTHI.
®enoutbl. [Ipocteie 3¢gupsr.

KapOoHunbHble cOeMHEHMS: alabAETuAbl U KEeTOHbI. llpenenbpHble, HempeaeinbHblE U
apoMaTuieckue aabAerupl. [IoHaTHEe 0 KeTO-€HOIbHON TayTOMEPHH.

Kap6onoBsie kucnotsl. [IpeaenpHble, HelpeaeabHbIE U apoMaTHUecKue KUCIOThl. MoHO-
u AukapOoHOBble KHUCHOTHL. [Ipou3BojHBIE KapOOHOBBIX KHCIOT: COJIM, AHTUAPUIbI,
raJIor€HaHTHIPU/IbI, CJI0KHBIE 3(Upbl, aMuabl. KUpBHL.

HuTpocoennnenusi: HUTpoMeTaH, HUTPOOEH301.

Awmunbl. Anudatuyeckue M apoMaruyeckue amuHbl. [lepBuUYHbBIE, BTOpUYHBIE W
TpeTHuHble aMUHBI. OCHOBHOCTh aMUHOB. YeTBepTHUHbIE AMMOHHUEBBIE COJIM U OCHOBAHMUSL.

lanoren3zamenienHble KUCAOThI. OKCHKHUCIOTBI: MOJIOYHAs, BHUHHAs U CaJUIUIOBas
KHUCTIOTBl. AMUHOKUCIIOTHI: TJIMIIMH, aJaHUH, [IUCTE€UH, CEpUH, (PEeHUJIAIaHUH, TUPO3UH, JIN3UH,
riyraMuHoBas kucioTa. [lentuasl. [lpeacraBnenue o cTpykType O€iIKoB.

VYrneBoapl. MoHOcaxapuabl: pubo3a, 1e30Kkcupu003a, rioko3a, hpykrosa. [Lukmmueckue
¢dbopmbl MOHOcaxapusi0oB. [loHsATHE O MPOCTPaHCTBEHHBIX M30Mepax YriaeBooB. Jlucaxapupisbl:
1emo61o3a, MabTo3a, caxapo3sa. [lonucaxapuapl: Kpaxmai, LEUII0I03a.

[Muppon. Iupuaun. [MupuMuIUHOBBIE M MYPUHOBBIE OCHOBAHMSI, BXOJSIIME B COCTaB
HYKJIEMHOBBIX KUCIOT. [IpencraBienne o cTpykType HyKJIEHHOBBIX KUCTIOT.

Peakuun MOJIUMEPU3AIIH u MOJIMKOH/ICHCAIUH. OtnenbHbIC THIIBI
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH: HOJIUATUJICH, MIOJIUTIPOTIUJIEH, HOJIUCTHPOIL,
MOJIMBUHUJIXJIOPU, TOIUTETPAdTOPITUIICH, KAYUyKH, CONOJIUMEPDI, (heHoI-PpopMalibIeruIHbIe
CMOJIBbI, ICKYCCTBEHHBIE 1 CHHTETUYECKHE BOJIOKHA.
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®opma paboThl — NUCbMeHHasi padoTa-3-7, U TecTUpPOBaHue-1-2.
Bpems pa6orsl aburypuenra — 90 MUHYT.

Kpurepuii oueHuBanue:

1. 100 GaynnmoB ctaBUTCST 3a pabOTy, BBIMOJHEHHYIO TOJHOCTBIO 0€3 OIMOOK U
HEJI0YETOB.
2. 80-90 GayioB cTaBUTCS 32 PadOTY, BHITIOJHEHHYIO TTOJHOCTHIO, HO TIPY HAJIMYHHU B

Hel He OoJiee 0/1HOM HerpyOoil OIMOKH U 0JIHOTO HEeJI0uéTa, He OoJiee TPEX HEAOUYETOB.

3. 60-80 GamtoB cTaBUTCS, €Clii aOUTYPHUEHT MPAaBWIHHO BBITIOJHHUI HE MeHee 2/3
BCE paboOTHl WM JIOMYIIEHO HE Oojiee OAHOU TpyOod OmMOKM W JBYX HEIOYETOB, HE OoJiee
OJIHO Tpy0Oil M o/1HOM HerpyOoi ommoku, He Oosiee TPEX HErpyObIX OMIMOOK, OJHON HErpyooit
OLIMOKYU U TPEX HEAOUYETOB, IPHU HATHUUHU YETHIPEX-TIATH HEAOUYETOB.

4. 39-60 GaymoB CTaBHUTCS, €CITH MTPABUIIHHO BBIIOJHEHO MeHee 2/3 Bcell paboThI Mt
JOTYIIIEHO He OoJiee OHOW rpyOoi ommOKM W ABYX HENOUYETOB, HE Ooyiee OMHOUM TPyOOW H
OJIHOU HerpyOo# omuOku, He Oosiee TPEX HETPYyOBIX OMIMOOK, OJHOW HErpyOol OomuOKd U TPEX
HEAOYETOB, MPU HATMYHUH YETHIPEX-TISITH HEAOUYETOB.

5. 39 6amIoB U MEHee, CTABUTCS, €CJIM BHITIOJHEHO 1/3 Bcel pabOThI WM JOMYIIEHO
He 0oJiee 0THOM rpy0o# omMOKK M ABYX HEAOUETOB, HE OoJiee OHOU IpyOOi M OJTHOM Herpyoou
omuOKku, He Oosiee TPEX HETPYOBIX OMIMOOK, OJHOM HErpyOOoil OmMOKHA U TPEX HEMOUETOB, MPH
HAJIMYUU YETBIPEX-TIATH HENOUETOB.

6. 0 GanyoB CTaBUTCS, €CIM AOUTYPUEHT HE BBITIOJHUI HU OJTHOTO 3aaHMUS.

MuHuManbHOE KOJUYECTBO OayIoB IO XUMHUM, [OATBEPXKIAIONIee MPOXOKICHUE
BCTYIMUTEIHHOTO UCTIBITAHUS - 39 OaioB.



