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MNOACHUTEJBHASA 3AIIMCKA

Hacrosimas nporpaMma BCTYNUTENBHBIX HUCHBITAHMM  COCTaBJIEHA B
COOTBETCTBHH C 00pa30BaTeIbHON MPOTrpaMMOi CpeaHero o0Iero oopa3oBaHus U
npeaHa3HaueHa s adutypueHtoB, noctynawommx B ®I'BOY BO Yysamickuii
'AY mno wnanpasieHusaMm noarotoBkd 19.03.02 IIpoaykTbl mnuTaHUsS W3
pactutenbHOro cbipbs, 19.03.03 [IpomyKTel MUTAHUS KUBOTHOTO MPOUCXOKICHUSA,
20.03.01 Texnocepnas 6e3onacHocTb, 21.03.02 3emiueycTpocTBO U KagacTphl,
23.03.01 Texnonoruss TpaHCHOPTHBIX mpoueccoB, 23.03.03 Dxkcruryaranus
TPAHCIIOPTHO-TEXHOJIOTUUYECKUX MAIIMH M KomIuiekcoB, 35.03.04 ArpoHomus,
35.03.06 Arpounkenepus, 35.03.07 TexHosnorusi mpou3BOJCTBA U MEPepabOTKU
CEIbCKOXO3SIICTBEHHOM  mpoaykiuu,  36.03.01  BerepunapHo-canuTapHas
skcneptusa, 36.03.02 3oorexnus, 36.05.01 Berepunapus, 23.05.01 Hazemuble
TPaHCIOPTHO-TEXHOJIOTUYECKUE CPEJICTBA.

[lenbt0 BCTYNUTENHHOTO WCHBITAHUS TIO XHMHUU SBJISICTCS BBISIBICHUE
3HAHUI TPOrPAMMHOIO COJIEPKaHUSI TEOPETUYECKHX pa3[ejoB AUCIUIUIMHBI, a
TaKKe MPAKTUUYECKUX HABBIKOB MCIOJIb30BAHUS IPUOPUTETHBIX 3HAHUN U YMEHUM
MIPU PEIICHUU XUMUYECKUX MPOOJIEMHBIX BOIPOCOB U 3ajad.

HOPAJOK MNPOBEJAEHUA BCTYIIUTEJBHOI'O UCITBITAHUSA U
KPUTEPUHU OLNEHKHN

BerynurensHoe HCHbITaHHE PAcCYUTAHO HA AaOUTYPUEHTOB, H3YUMBIIHX
KypC XHMHH, OTBEYAIOIIUNA 0053aTE€IbHOMY MUHUMYMY COJAEpIKAHHS CPEIHEro
(momHOTO0) 0011IeTO 0OPa30BAHUS.

JUist nuu, npUHUMaeMbIX B COOTBETCTBUMM ¢ OCOOEHHOCTSIMHU MpHUemMa Ha
oOyuyeHue coracHO mpukazy MUHUCTEpCTBA HAyKH U BbIcuIero odpazoBaHus PO
or 1 mapra 2023 . Ne 231 u Ilocranosnenuto IIpaButenscrBa PO ot 3 ampens
2023 . Ne 528 u npyrumMu HOPMaTHBHO-TIPABOBBIMM akTaMu P® BcTynuTenbHOE
UCIIbITaHUE  mpoBoguTcss B Qopme cobecegoBanusi. Ha  mpoBeneHue
BCTYIUTEIBHOTO HCIbITaHus oTtBoauTcs 2 daca (120 mwmuyT). IlpoBenenue
BCTYIUTENbHBIX HUCIBITAHUM MOXET OCYLIECTBISATHCA C  HCIOJIb30BAHUEM
JUCTAaHIMOHHBIX TEXHOJIOTUH.

Jlnis ydacTusi B KOHKypce aOUTypHUEHT JO0JKEeH HabpaTh 0ajul He MEHbILUH,
yeM MuHUMAanbHBIN 6amt EI'D mo xumun 2026 roga — 36 6amios.

B Guuere a1 yCTHOTO OTBETa COJEPKATCS TPU BOMpOCa.

Kpurepuu oueHnBanus

bauer Kpurepun onenku

0-15 AOUTYypHUEHT HEeCTTOCOOCH aTh OTBET HA IMOCTABJIEHHBIE BOMIPOCHI.

16-35 | AGuTypueHT HecmocoOeH JaTh TOJIHBIA OTBET; TepsAeTCs MpH
OTBETaxX Ha JOMOJHUTEIHHBIE BOPOCHI.
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36-74 | AOUTYpHUEHT OpHUEHTHPYETCS B TMOCTABJICHHBIX BONPOCAaX U
YBEPEHHO BT MaTepHalioM, HO TpPU OTBETE YIyCKaeT
OTJIEJIBHBIE CYIIICCTBCHHBIE MOMEHTHI, HEYBEPEHHO Ce0sl TyBCTBYET
P OTBETAaX Ha JIOTOJHUTEIbHBIC BOMPOCHL.

75-100 | AGuTypueHT yBEpPEHHO BJaJeeT MaTepuajoM, IOKa3bIBACT
rmyOoKoe 3HAHWE MPEAMETa, JAaeT HCUYCPIBIBAIONINE OTBETHI Ha
MOCTaBJICHHBIC BOIPOCHI, CIMOCOOCH 0€3 MOATOTOBKH WM TIOCTIE
HEOOJBIIUX 3aTpaT BPEMEHH OTBETHTh Ha JOIMOJHUTEIbHBIE
BOIPOCHI.

B npornecce BCTYNUTENBHOTO UCHBITAaHUS a0OUTYPHUEHTHI JOJDKHBI MTOKA3aTh
3HAHUE OCHOBHBIX BONPOCOB, HW3YYECHHBIX B IIKOJBHOM KypCc€ XUMHH, H
MIPOAEMOHCTPUPOBATH:

- MOHUMAaHUE CMBICIIA BAXXHEHUIIUX TOHSATUN (BBIACIATh UX XapaKTEpHbIC
MPU3HAKH): BELIECTBO, XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHbIE
aTOMHBIE W MOJIEKYJSIpDHBIE MAcChl, WOH, MW30TOIIbl, XUMHUYECKAsl CB3b,
AJIEKTPOOTPULIATEIIBHOCTD, BAJIEHTHOCTh, CTEIIEHb OKHUCJICHHS, MOJIb, MOJISIPHasd
Macca, MOJIPHBIM 00BEM, BeElIeCTBA MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO
CTPOEHHUS, pPACTBOPBI, PACTBOPUMOCTb, DJICKTPOJUTBI U  HEIIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs AUCCOLUMALS, THUIAPOJIN3, OKHUCIUTEIb M BOCCTAHOBUTEIIb,
OKHUCJICHUE W BOCCTAHOBJICHHUE, DJIEKTPOJIU3, CKOPOCTh XUMHUUYECKOW PEaKIUH,
XUMHUUYECKOE paBHOBECHE, TEIIOBOM H3(PGeKT peakiuu, YrIepoJHbIA CKEJeT,
dyHKIIMOHATBHAS TPy, MW30MEpUsi W  TOMOJIOTHS, CTPYKTypHas U
MPOCTPAHCTBEHHAsA W30MEPHS, OCHOBHBIE THIIbI PEAKIHN B HEOPTaHUYECKOU WU
OPraHNYEeCKON XUMUH;

- NPUMEHEHHUE OCHOBHBIX IIOJIO)KEHUH XUMHUUYECKUX TEOpHUM (CTpOEHHUS
aTOMa, XHWMHYECKOM CBSI3HU, DIECKTPOJIUTUYECKOM JUCCOLMALAH, KHUCIOT U
OCHOBAHMM, CTPOCHUS OPraHUYECKUX COCAUHEHUN, XUMUYECKONW KUHETHKHU) JIs
aHaJIn3a CTPOCHUS U CBOMCTB BEILECTB;

- nonnMmaHue cwmbicina Ilepumoamueckoro 3axkona J[[.M. MenpneneeBa u
WCIIOJIb30BAHUE €r0 Il KAa4eCTBEHHOTO aHain3a M OOOCHOBAaHMS OCHOBHBIX
3aKOHOMEPHOCTEW CTPOCHHUSI aTOMOB, CBOMCTB XHMHYECKHUX DJIEMEHTOB U MX
COCIUHCHUM,

- YMEHHE KJacCU(PUIIMPOBATh HEOPraHUYECKHE M OpPraHUYECKHE BEIIeCTBa
110 BCEM M3BECTHBIM KJIAaCCU(PUKAITMOHHBIM ITPU3HAKAM;

- IPEACTABJICHUE O POJIM M 3HAYEHUH TAHHOTO BEIIECTBA B IPAKTHUKE;

- yYMEHHE Ha3blBaTh M3YUYECHHBIE BEIIECTBA [0 TPUBUAIBHOU WIIH
MEXKIYHAPOJIHON HOMEHKIIATYPE;

- YMEHHME OINPEACNSATh BAJICHTHOCTb, CTEIEHb OKUCICHUS XUMHYECKHX
JJIEMEHTOB, 3apsAlbl MOHOB, BUJ XHMHUYECKHUX CBA3CH B COCAUHCHUSX W THII
KPUCTAJUIMYECKOM  PELICTKH,  MOPOCTPAHCTBEHHOE  CTPOCHUE  MOJICKYII,
MPUHAJIEKHOCTh  BEIIECTB K  PA3JIMYHBIM  KJIACCaM  HEOPTaHWYECKUX W
OPTaHUYECKUX COCIMHCHUN;

- YMEHHE YCTaHABJIMBATh B3aWUMOCBSI3H XHUMUYECKHUX BEUIECTB, MPOLECCOB,
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SIBJICHUI, BBISBJISATH OOIIME W OTIMYUATEIbHBIC TPU3HAKH, COCTABISATH CXEMBI
MPEBPAIIECHUN BEILIECTB;

- YMEHHE peuaTh XUMUYECKHE 3aJa4d, OLEHHBATb W IPOTHO3HPOBATh
XUMHYECKHUE MTPOLIECCHI, IPUMEHATh TEOPETUUECKHUE 3HAHUS HA ITPAKTHUKE.

B COACPKAHUC TIIPpOrpaMMbI BKJIIOYCH MATCpHal HN3 BCCX PA3ACIIOB
IIKOJIBHOI'O KypCa XHMHUHU: «TeopeTqu(:KHe OCHOBBI XHMHHN)), ((HeopFaHHqCCKaﬂ
XUMMUI, «OpI‘aHI/I‘IeCKaﬂ XUMUA, ((MGTOI[LI IIO3HaHUs B XHMHH. XHMHA H
KU3HDb».
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MPUMEPHBIN TEPEYEHB BOITPOCOB JIJIS1 COBECEJTOBAHUSA

1. [Tpeamet xumun. SIBeHHs] XUMHUYECKHE U (PU3NIECKHUE.

2. ATOMHO-MOJIEKYJIIpHOE YueHHe. ATOMbI. Moiiekynbl. MoJIeKyIsipHOE
U HEMOJIEKYJSIPHOE CTpoeHHe BemiectBa. (OTHOCHUTENbHAsE aTOMHas U
MOJIEKYJISIpHAsL Macca. 3aKOH COXPAHEHHsI MAacChl, €Er0 3HAaUeHUE B XUMHUHU. Mob —
€IUHULA KOJIMYecTBa BenlecTra. MomnsipHas Macca. 3akOH ABOraJpo W MOJISIPHBIN
o0beM raza. OTHOCHUTENbHAS TUNIOTHOCTD BEIIECTBA.

3. XUMUYECKHUM 3JIEMEHT. [IpocThie U CIIOKHBIE BEIIECTBA. XUMUUYECKUE
bhopMyJIBL.

4, BanentHocth. CocTaBieHre XuMUIeCKUX (hOpMYJI IO BaJICHTHOCTH.

S5. Crpoenne aroma. CoctaB aTOMHBIX saep. DPUZMUYECKUNA CMBICI

MOPSAIKOBOIO HOMEPA XMMHUYECKOTO dJeMeHTa. M30Tonbl. DNEKTPOHHOE CTPOCHUE
atoma. [lonsaTtne 00 3JIEKTPOHHOM oOOJaKke. ATOMHAasi AJIEKTPOHHAs OpPOUTAIb.
DHepreTHUECKUil YpOBEHb U MOAYPOBEHb. S-, P-, d-opOuramu B atome. CTpocHUE
AIIEKTPOHHBIX 000JI0UYEK aTOMOB Ha MIPUMEPE 3JIEMEHTOB 1-r0, 2-T0, 3-r0 NepruoI0B
IIEPUOIUNYECKOU CUCTEMBI.

6. [leproguyecknii 3aKOH M MEPUOAMYECKAS] CUCTEMA XHMHUYECKHUX
sanemeHToB JI. . MenzaeneeBa Ha OCHOBE yUYEHHSI O CTPOCHHH aToMOB. CTpyKTypa
MEPUOJIMYECKON CHUCTEMBI. 3MEHEHHWE CBOMCTB XHMHUYECKUX 3JJIEMEHTOB M HX
COEIMHEHUI B rpynnax 1 Nepruoiax nepuognuecKon CUCTEMBI.

7. Tunel xumuyeckod cBs3u. OOpa3oBaHHE KOBAJCHTHOW CBSI3W Ha
MpUMEPE MOJIEKYJ BojJopoAa, xjopoBoaopona. IllomsipHas wu  HenonsipHas
KOBaJICHTHbIE  CBA3U.  JIOHOPHO-akKIENTOPHBIA  MEXaHU3M  OOpa3oBaHUs
KOBAJICHTHOM CBSI3W Ha IpuMepe hoHa aMmoHud. MonHas cBs3b. Bomopoanas
cBs3b. [[prMepbl XUMUYECKUX COCIMHEHUH C Pa3HBIMU BUJAMU CBSI3H.

8. Knaccudukanuss XUMHUYECKMX pEaKIUi MO0 Pa3IUYHbIM OICHKaM.
TuIbl XUMUYECKUX PEaKIUii: COCTUHEHUS, PA3JI0KEHUS, 3aMEIICHHUs, 0OMEHa.

Q. OKuCIUTENBHO-BOCCTAHOBUTEbHBIE MPOLIECChl. CTENEHb OKUCICHUS
sanemeHTa. OKHUCIEHHE M BOCCTAHOBJIEHHWE KaK MPOLECChl MPUCOCIUHEHUS U
oT/auu AJIEKTPOHOB. [TpakTnueckoe UCIIOJb30BAaHUE  OKHCIMTENIBHO-
BOCCTAHOBUTEJBHBIX MTPOLIECCOB.

10. IIpencraBiieHne O CKOPOCTH XUMHUYECKHUX PEaKIUW. 3aBUCUMOCTh
CKOPOCTH OT MPHUPOJbl U KOHUEHTPALMHN PEArupyrolMX BEIIECTB, TEMIEPaTypHhI.
Karanus u katanu3aTopsl.

11. OOpatuMoCTh XUMHUYECKUX peakiui. XUMHUYECKOE DPABHOBECUE U
YCIIOBHSI, KOTOPBIE BIHSIOT HA CMENIEHUE XMMUYECKOTO PABHOBECHS.

12.  PactBOpnl. PacTBOprMOCTh BelecTB. 3aBUCUMOCTh PAaCTBOPUMOCTH
OT WX MPUPOJBI, TEMNEpaTypbl W JaBjieHUs. MaccoBas A0JisI PaCTBOPEHHOTO
BEILIECTBA B PACTBOPE.

13. DAeKTpONUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKAS TUCCOIHAIMS.
CunpHble U ciiadble ANEKTPOIUTH. XUMUYECKUE CBONCTBA KUCIOT, OCHOBAHUU U
COJIEM B CBETE TEOPUHU HSJICKTPOJIMTUYECKOM IUCCOMANMU. Peakuum HOHHOTO
oOMEeHa 1 yCJIOBUS UX HEOOPATUMOCTH.
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14. Okcunel.  Knaccudukamumss  oxcumoB. CrocoObl  MOMyYeHHS U
cBoiicTBa okcuaoB. [lonsaTre 06 ampoTepHOCTH.

15.  OcnoBanus. Illenoun u HepacTBopuMbie oOcHOBaHMs. (CrocoObl
MOJIyYeHUS] 1 XUMUYECKHE CBOMCTBA.

16.  Kucnotel. Knaccudukanus kucinor. CrnocoObl MOTydeHUs] U 0OIIue
XUMHUYECKUE CBOICTBRA.

17.  Commu. CocraB coneil u ux HasBaHus. [lomydyeHwe M XUMHUECKUE
CBOMCTBA COJIEW. | uaponu3 comen.

18. BzauMmocCBsI3b MeXAYy pa3IMYHBIMM KJacCaMU HEOPTraHWYECKUX
COEIMHECHUM.

19. Meramibl, uX pa3MelIeHre B MEPUOANICCKON cucTeMe. DU3HIecKue U
XUMHUUYecKkue cBoiicTBa. (OCHOBHBIE CINOCOOBI MPOMBIIIJIEHHOTO TOJYYEHUS
METAJUIOB. DIEKTPOXUMUAYECKUMN Psil HAIPSIKEHUA METAJIJIOB.

20. Illemoynsle METAIUIBI, MX XapaKTEPHUCTHKA HA OCHOBE Pa3MEIICHUS B
MEePUOANYECKON CUCTEME U CTpOeHHH aToMoB. COeNUHEHUS HATpUs U Kajius B
pUpoJe, UX ucnoib3oBaHue. KanuitHeie yao0peHus.

21. OOmias XapaKTepUCTHKa 3JIEMEHTOB TJIABHOM MOJTPYIIEI BTOPOM
IPYIIIbI IEPUOANYECKON cucTeMbl. Kanbiuii, €ro COeIMHEHNS B IIPUPOJIE.

22.  ANIOMHHMI, XapaKTepUCTUKA AJIEMEHTa U €r0 COSAMHEHUI Ha OCHOBE
pa3MelleHrsT B TNEPUOJANYECKOM cUCTEME M CTpoeHus atoma. Dusnyueckue u
XUMUYECKHE CBOWCTBA aIIOMUHUA. AMQOTEpPHOCTh OKCHIAa U THAPOKCUIA
ATFOMUHUA.

23.  Meramibl mOOOUHBIX MOATPYII (XpOM, kene30, Menb). Puzndeckue
Y XUMUYECKHE CBOMCTBA. Okcuabl U ruapokcuasl. Coid Xpoma, Kene3a U MEJIH.
Ponb xene3a u ero CruiaBoB B TEXHUKE.

24. Bomopoxa, ero xumudeckne W ¢usznyeckue cpoiicTtBa. [lomyueHue
BOJIOPO/Ia B 1TA0OpATOPHUH, €r0 UCIO0JIb30BAHUE.

25. Tamorenpl, WX XapaKkTepUCTHKAa Ha OCHOBE pa3MCIICHUS B
MEPUOJUYECKON CUCTEME M CTPOCHUH aTOMOB. XJIop. DU3nMUYeCcKne U XUMUUYECKHUE
cBoiicTBa. XiyopoBojopoa. CoiisiHasg KuciaoTa u ee cojv. KauecTBeHHas peakius
Ha XJIOPUI-UOH.

26.  OOmas xapakTepUCTHKA JJIEMEHTOB TJIABHOW MOATPYIIIBI IIECTON
TPyIIBI IepUoANIecKoit cuctembl. Cepa, ee pu3ndeckre u XUMUIECKHe CBOMCTRA.
CepoBomopon u cynbduasl. Oxcunbl cepbl. CepHas KHCIIOTa, €€ CBOMCTBA H
XUMHUYECKHE OCHOBBI MPOM3BOJACTBA KOHTAaKTHBIM crocooom. Coju cepHoM
KUCIOThI. KauecTBeHHast peakius Ha CyabdaT-uoH.

27. Kucnopon, ero ¢usnueckue u XMMHUYECKHUE CBOMCTBA. AJUIOTPOMUS.
[Tonydenue kuciaopoga B JlabopaTOpUM W MPOMBIIIJIEHHOCTH. Posib Kuciaopoaa B
MIPUPOJIC U UCTIOJIBb30BAHUE €TO B TEXHUKE.

28. Bopga. DnexkTpoHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
BoAbl. Du3nyeckne U XUMHUYECKUE CBOMCTBAa BOAbl. Bojga B MPOMBILNIIEHHOCTH,
CEJIbCKOM XO3SIICTBE, OBITY.

29. OOmias XapakTepHUCTUKA OHJIEMEHTOB TJABHOW MOATPYIIBI MATON
rpymmnsl - nepuoandeckoi  cucteMbl.  Dochop. Oxcmm dochopa, dochopHas
KucioTa u ee conu. DochopHbie ynoOpeHus.
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30. Aszor, ero ¢usmueckue H XUMHYECKHE CBOMCTBa. AMMHAK.
OU3NYECKNEe U XUMHUYECKHUE CBOWCTBA. XHMMHUYECKHUE OCHOBBI IMPOMBIILICHHOTO
cuHTe3a aMMmuaka. Co aMMOHUA. A30THas KUCJIOTa. XUMUYECKHE OCOOEHHOCTH
a30THOM KucA0Thl. COJIK a30THOM KUCIOTHI. A30THBIE YA0OPEHHUSI.

31. OOmas xapakTepUCTUKA AJIEMEHTOB IJIaBHON MOATPYIIIbI YETBEPTOU
Ipynmnbl nepuoaudeckoil cucreMbl. KpeMHuid, ero (Gusmyeckue U XUMHUYECKHE
cBoiicTBa. OkcuJl KpeMHHUS W KpeMHueBass kuciora. CoequHEeHUs: KpeMHHUS B
pUpoe.

32. VYrnepoa, ero amioTponHbie (opmbel. XUMHUYECKHE CBOMCTBa
yraepojaa. OKcHIbl yriiepoaa, WX XHMHYECKHE CBOMCTBA. YTOJIbHAas KHUCIOTA,
KapOOHATBl W THUAPOKApOOHATHI, WX CBoMcTBa. KauecTBeHHas peakiusi Ha
KapOOHAT-MOH.

33. Teopuss  XMUMHYECKOTO  CTPOEHHS  OPTraHWYECKHX  BEIIECTB.
3aBUCUMOCTh CBOMCTB OPraHUYECKHX BELIECTB OT XUMHUYECKOTO CTPOCHUSI.
N3omepus.

34. Tomonoruyeckuil psij TpeleTbHBIX YTIEBOJAOPOAOB (ATKAHOB), HUX
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpPOCHHE, sp>-rubpuauzanus. Homenknatypa
ankaHoB. @Du3MueckMe W  XUMHUYECKHE CBOMCTBA  ajKaHOB  (peaKiuH
raJIOTeHUPOBaHUS U OKHcIieHus ). [IpeacTaBienuss 0 MexaHU3Me LEMHBIX PeaKIuit
C y4acTHUEeM CBOOOJIHBIX paJiuKaioB. MeTaH, ero Ucroiab30BaHuUE.

35.  DTWwieHOBBIE YIIIEBOJAOPOABI (AJKEHbl); G- © T-CBSI3HU, SpP>-
rubpuauzanus. [IpocrpancTBenHas (reomerpuyeckas) uzomepus. Homenknartypa
ATUJICHOBBIX YIJIEBOJOPOAOB. XUMHUYECKUE CBOMCTBA (peakiuu MPUCOCIUHEHUS
BOJOPO/Ia, TaJOre€HOB, TaJIOT€HOBOJOPOAOB, BOJbBI; PEAKIMU OKUCICHUS U
nonmumepusanuu). IlpaBuio MapkoBHukoBa. IlomydyeHne u  UCHOJIb30BaHUE
ATUJICHOBBIX YTJIEBOJIOPOOB.

36. OOmme TOHATHS XHWMHH BBICOKOMOJICKYJISIPHBIX — COSIUHEHUH
(MoHOMEpP, TIONMMEP, CTPYKTYpHOE 3BEHO, CTENEHb  I[OJUMEpHU3allun).
[Tomotunen. [lonuxmopBuHmwi. OTHOIIEHHE TOJMMMEPOB K  HArpeBaHMIO,
JIEVUCTBHIO PACTBOPOB KUCJIOT U 1Ienouei. Mcnob3oBanue nojmMepos.

37.  JlueHOBBIC YIIIEBOJOPOIBI, UX CTPOCHHE, XUMUYECKHUE CBOWCTBA U
ucrnojas3oBanue. [Ipupoansblil Kaydyk, €ro cTpoeHrue U cBoilcTBa. CUHTETUYECKUI
Kay4yK.

38. Awmerunen. CtpoeHue  TpPOWHOW  CBSI3M  (Sp-rHOpUIM3AIIMS).
[Tonyuenue aneTusieHa KapOUIHBIM CIIOCOOOM W W3 MeTaHa. XHUMHUYECKHE
CBOICTBA (peakiuu npucoeauHenus). Mcnonb3oBanue ameTuiieHa.

39. I'maBHBIE mpeACTaBUTEIN apOMATUYECKUX YIIIEeBOAOpOAOB. beHzon u
€ro XUMHUYECKHEe CBOMCTBA (peaKlMK 3aMEICHUS U TTPUCOCTUHEHUS ).

40. VYrneBomopoasl B Mpupojie: HePTh, MPUPOIHBI U TMOMYTHBIE Ta3bl.
[lepepaboTka HedTU: neperonka U KpekuHr. Mcmnoiab3oBanue HeTENPOIyKTOB B
XUMHUYECKOUN MPOMBIIIJIEHHOCTH JIJIsl TIOJTyYEHHUsI pa3JIMYHBIX BELIECTB.

41. IlpenenpHble OnHOATOMHbIE CcHUPThl. CTpoeHHME W HOMEHKIATypa.
XUMUYECKHE CBOMCTBA  OJHOATOMHBIX COUPTOB  (pEakuu  3aMelIeHUs,
JETUApaTaliid W OKHUCJeHHs). [IpoMbIliuieHHbIE # J1aOOpaTOpHBIE CIOCOOBI
CUHTE3a 3TAHOJIa, €r0 UCII0JIb30BAHUE.
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42. MHOroatroMHblE CHOUPTHI: JTWICHIJIMKOJb W TJIMIEPHUH, UX
UCITOJIb30BaHUE.

43.  ®eHnomn, ero crpoenue. CpaBHEHHE XMMUYECKUX CBOWMCTB (heHONA CO
CBOMCTBaMH IMPEACIIbHBIX OJJHOATOMHBIX CIUPTOB. KucinoTHbie cBOMCTBA (heHoMa.

44, Anbnerujpl, UX CTPOCHHME, HOMEHKJIATypa, XMMHYECKHE CBOMCTBA
(peakiu OKHUCJIEeHHMsI M BOCCTaHOBIIeHUs). [lomydeHue W UCHONIB30BaHUE
MYpPaBBUHOTO M YKCYCHOTO ajbAeruoB. ®eHondopmaiibIeruiHble CMOJIBI.

45.  KapOonoBeie  kucioTel. CTpoeHHe  KapOOKCHUIBHOM  TPYIIIBI.
XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. MypaBbUHAsE KHUCJIOTa, €€
BOCCTAHOBUTEJbHBIE CIIOCOOHOCTH. YKCyCHasi M CTE€apUHOBAsl KHUCIOTBI, HX
npuMeHeHue. OyenHoBass  KUCJIOTa Kak MPEJACTaBUTENb  HEMPEACIbHBIX
KapOOHOBBIX KUCIIOT. Mbll1a KaKk COJIU BBICIIUX KapOOHOBBIX KUCIIOT.

46.  Cnoxuble 2¢upsl, UX HOMeHKIaTypa. [lomydeHne caoXHBIX 2PUPOB
u ux rugapoiu3. [IpuMeHeHus ciioxHbIX 3¢UpoB. CUHTETUYECKUE BOJIOKHA Ha
OCHOBE CIIO’KHBIX 3(DUPOB.

47.  JKupbl KaKk IpeCTaBUTENN CIOKHBIX 3()DUPOB, UX POJIb B IPUPOJAC U
CBOMCTBA.

48. VYrnesoawl, ux kinaccudukamus. MoHocaxapuabl. [nmrokosa, ee
CTpOEHHE, XUMHUUECKHE CBOMCTBA (peaKIlusi OKUCICHHUS U BOCCTaHOBJIECHMUS ). Posb B
npupoze. Caxaposa, ee THIPOJIU3.

49.  Tlonmucaxapuasl Kak MPUPOJHBIE MOIUMEpPHl. Kpaxmal v 1esmnoinosa,
UX CTPOCHHE, XUMHUYECKHE CBOWCTBA. YTJIEBOAbl KAaK HMCTOYHHMK CBHIPbS IS
XUMHUYECKON MPOMBIIIIIEHHOCTH. MICKyCCTBEHHBIEC BOJIOKHA HA OCHOBE II€JUTIOJIO3BI.

50. AMWHBI, UX CTPOECHHWE M HOMEHKJAaTypa. AMHUHBI KaK OpTraHUYCCKUC
OCHOBAHUSI, B3aUMOJICCTBUE C KUCIIOTaMHU.

51. AMHMHOKHUCIOTHI, UX CTPOEHUE U KUCIOTHO-OCHOBHBIE CBOMCTBA.

52. TloHatne O CTpOEHUW OETKOBBIX MOJICKYJ. O-aMAHOKHCIIOTBHI Kak
CTPYKTYpHbIE€ eIuHUILIbI OeKkoB. CBOMCTBAa 1 OMONOTrHYEcKas PoJib OEJIKOB.

53. BrruncneHue OTHOCUTEIBLHOW MOJIEKYJISIPHONM MAacChl BEIIECTB MO €ro
dbopmyie.

54. BpbluucieHHe  MacCOBBIX  JoJiel  (IIPOLIEHTHOTO  COAEp KaHus)
AJIEMEHTOB B CJIOKHOM BEIIEeCTBE 1O (hopmyJie.

55. BbluncieHne MaccoBOM JI0JM PAaCTBOPEHHOrO BEIIECTBA B PaCTBOPE,
€CJIM U3BECTHA Macca pacTBOPEHHOTO BEILIECTBA U Macca pacTBopa.

56. BpluncneHue Macchl pacTBOPUTENST W MAacChl  PAaCTBOPEHHOIO
BEILECTBA 10 U3BECTHOM J0JI€ pACTBOPEHHOTO BEUIECTBA U MACCE PACTBOPA.

57. BbluncneHue Macchl ONpeeIeHHOTO KOJIMUeCTBa BEIleCTRa.

58. BpbluncneHue KoJauyecTBa BeIIeCTBA (B MOJISIX), COIEp)KaIlerocs B
OTpEICTICHHOW Macce BEIlleCTBA.

59. BpluncieHue OTHOCUTENBHBIX IIOTHOCTEHN ra3000pa3HbIX BELIECTB.

60. Briuuciaenue oObeMa ONpPENENEHHOTO KOJMYECTBA TIa3000pa3HOTO
BEILIECTBA MTPU HOPMAJIbHBIX YCIOBUSIX.
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IHPOI'PAMMA KYPCA

Ha sk3aMeHe MoxHO moJib3oBaThesi Tabnuuamu: «lleproguueckas cucrema
xumudeckux aneMeHToB /.M. Menneneeay, «PacTBOpUMOCTb OCHOBaHUM, KUCIOT
U coJied B BOJIEY, «DNEKTPOXUMUUYECKHUM sl HAIPSDKEHUM METAILIIOBY.

[Ipu  pemieHMM  pacyeTHBIX  3aJady  paspemiaercss  IMOJIb30BaThCA
MUKPOKAJIbKYJIITOPAMH.

1 TEOPETUYECKHUE OCHOBbBI XUMHH
1.1 CoBpeMeHHbIE MPEACTABJIEHUS O CTPOCHHH ATOMA

1.1.1 CrpoeHue »HIEKTPOHHBIX O000JIOYEK AaTOMOB 3JIEMEHTOB TIEPBBIX
YEeThIPEX MEPUOIOB: S-, P- U d-3JIE€MEHTHI. DJIEKTPOHHAs KOH(UTYypalus aTOMOB U
noHOB. OCHOBHOE U BO30YX/IEHHOE COCTOSIHUSI aTOMOB

1.2 Tlepuoanyeckuii 3axon u Ilepuoanyeckas cucreMa XUuMHUYECKHUX
jemenTOB /I.A. MenaeseeBa

1.2.1 3aKOHOMEpPHOCTH M3MCHCHHS CBOWCTB JJIEMEHTOB W WX COCAMHEHUI
10 IEPUOJIAM U TPYIIIIaM.

1.2.2 O6mas xapakrepuctuka metaioB [A-IIIA rpynm B cBsizu ¢ ux
nonoxkennemM B llepuomuueckoil  cHUCTEME€  XMMHUYECKHMX  D3JIEMEHTOB
JI.1. MenneneeBa u 0COOEHHOCTSIMU CTPOEHUS UX aTOMOB.

1.2.3 XapakTepucTuka TNEPEeXOJHbIX JJIEMEHTOB (MEIU, ILHMHKA, XpoMa,
JkKeJeza) Mo UX MOJOXKEHUI0 B [lepuoandeckoi CUCTEME XUMHUUYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOEHHOCTSIM CTPOCHUS UX aTOMOB.

1.2.4 OOmas xapaktepuctuka HemetawioB [IVA—VIIA rpynn B cBsizu ¢ ux
nojoxkennemM B llepuomuueckoil  cuCTeMe€  XMMHUYECKHMX  DAJIEMEHTOB
J.. MenneneeBa 1 0COOEHHOCTSAMU CTPOCHUS UX aTOMOB.

1.3 Xumudeckasi ¢Bsi3b M CTPOEHHE BelIeCTBA

1.3.1 KoBasleHTHass XWMHYECKasi CBS3b, €€ PA3HOBHUIHOCTH W MEXAHH3MBI
oOpa3oBaHus. XapaKTEPUCTUKH KOBAJIEHTHOW CBSI3UM (MOJSPHOCTb M SHEPTHS
cBs3u). MoHHad cBsi3b. MeTtamnueckas cBsi3b. BogopoaHast CBs3b.

1.3.2 DnektpoorpuniateabHOCTh. (CTENEHb OKUCIEHUS H BaJICHTHOCTh
XUMHUYECKUX IJIEMEHTOB.

1.3.3 BemecTtBa MOJEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO CTpoeHus. Twum
KPUCTAUIMYECKON PEIMIETKH. 3aBUCUMOCTb CBOMCTB BEILIECTB OT HMX COCTaBa U
CTPOCHHS.

1.4 XuMuuyeckasi peakmusi

1.4.1 Knaccudukanums XUMUYECKUX pEaKUUMid B HEOPraHUYecKoh U
OPraHUYECKON XMMUHU.

1.4.2 TennoBodi 3hdexT XumMUUecKor peakiuu. TepMOXHUMHYECKUE
ypaBHEHMUS.

1.4.3 CkopocTb peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB.

1.4.4 OOGparumbie W HEOOpaTUMbIE XMMHUYECKHE PEaKIMU. XHUMHUYECKOE
paBHOBecue. CMenieHne XMMUYECKOTr0 pPaBHOBECHS MOJ JEHCTBUEM pPa3UUYHBIX
(hakTopoB.

1.4.5 DnexTpoauTUUecKas  JUCCOLMAIUS  JJIEKTPOJMTOB B BOJHBIX
pactBopax. CunbHBIC U CTA0BIE AIEKTPOITUTHI.


https://sovety-tut.ru/novosti/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-stroenie-atoma-himicheskaya-svyaz-i-stroenie-veshhestva
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1.4.6 Peakiuu MOHHOTO OOMEHa.

1.4.7 Tunponu3 coneil. Cpena BOJHBIX PacTBOPOB: KHUCHasi, HEUTpaIbHasl,
HIeJI0YHAs.

1.4.8 Peakiuu OKHCIUTEIHbHO-BOCCTAaHOBUTENbHBIE. KOppo3us MeTamioB u
CIIOCOOBI 3aIlUTHI OT HEE.

1.4.9 DnekTponu3 pacmiiaBoB U pacTBOPOB (COJIeH, IIeI0YeH, KUCIIOT).

1.4.10HonnsI (mpaBuio B.B. MapkoBHHKOBA) M paJiMKaJIbHBIA MEXaHU3MBI
peakuuii B OpraHM4eCcKoOr XUMUH.

2 HEOPTAHUYECKAS XUMUA

2.1  Krnaccudukamus  HeopraHWYeCcKMX  BemecTB.  HomeHkiatypa
HEOPTaHWYECKUX BEIIECTB (TPUBHATBHAS ¥ MEXKTyHAPOIHAS ).

2.2 XapaKTepHble XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECCTB — METAJUIOB:
MICIOYHBIX, IMIETOYHO3EMENbHBIX, MarHus, AJTIOMUHUS, TEPEXOMHBIX METAILIOB
(Menu, IMHKA, XpOMa, JKeJie3a).

2.3 XapakTepHble XUMUICCKHAE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAIIIOB:
BOJIOPO/Ia, TAJIOT€HOB, KMCJIOPO/Ia, CEPHI, a30Ta, pocdopa, yriepona, KpeMHHUS .

2.4  XapakTepHble  XUMHUYECKHE  CBOWCTBA  OKCHJIOB:  OCHOBHBIX,
aM(pOTEPHBIX, KUCIIOTHBIX.

2.5 XapakTepHble XHMHUYECKHE CBOMCTBA OCHOBAaHUM U aMQpPOTEPHBIX
TUAPOKCHUIOB.

2.6 XapakTepHble XUMUYECKHUE CBOMCTBA KHUCIIOT.

2.7 XapakTepHble XHMHUYECKHE CBOMCTBA COJICH: CpPEIHUX, KHCIBIX,
OCHOBHBIX; KOMIUICKCHBIX (Ha IPUMEPE COSAMHEHUI ATFOMUHUS U ITUHKA).

2.8 B3anMOCBS3b pa3IMYHBIX KJIACCOB HEOPTAaHUYCCKUX BEIICCTB.

3 OPTAHUYECKAS XUMMUS

3.1 Teopust cTpoeHUsT OPraHUYECKUX COCIMHEHUI: TOMOJIOTUSI U U30MEPHS
(cTpyKTypHas ¥ MPOCTpaHCTBeHHAs ). B3anMHOE BIUSHUE aTOMOB B MOJIEKYJIaX.

3.2 Tumbl cBsi3edl B MOJIEKyJlaX OpraHMYecKux BemecTB. [ mOpuansamms
aTOMHBIX opouTanen yrinepoaa. Pagukan. dyHKiMoHanpHas rpyma.

3.3 Knnaccudukanus opraandeckux BemniecTB. HoMeHkiaTypa opraHm4ecKux
BEILIECTB (TpUBUATIbHAS U MEXIYHAPOHASA).

3.4 XapakTtepHble XHMHYECKHE CBOWCTBA YTJICBOJOPOJOB: aJKAaHOB,
[IUKJIOAJIKAHOB, AQJIKCHOB, JIMEHOB, AQJKWHOB, apOMATHYECKUX YTJIEBOJOPOJIOB
(OeHzosa 1 TOMOJIOTOB O€H30J1a, CTHPOJIA).

3.5 XapakTepHble XMMHYECKHE CBOHCTBA MPEIACIbHBIX OJHOATOMHBIX H
MHOTOAaTOMHBIX CITUPTOB, (peHOJIA.

3.6 XapakTepHble XUMHUUYECKUE CBONCTBA aJibJIETUI0B, KAPOOHOBBIX KUCIIOT,
CJIOXHBIX 3()UPOB.

3.7 XapakTepHblc XHUMHUYCCKHE CBOMCTBA a30TCOACPKANIUX OPTaHMYCCKUX
COEJIMHEHUI: aMMHOB U aMUHOKUCIIOT. BaxkHeilue cnocoObl MoJy4eHus] aMUHOB
Y aMUHOKHUCIIOT.

3.8 buonormyeckn BaKHbIE BEIIECTBA: JKUPBI, OCITKH, YTIEBOIBI
(MOHOCaxapuIbl, TUCAXaPUIbI, TTIOJTHCAXAPHUIBI).

3.9 B3auMoCBsI3b OPraHMYECKUX COCAMHEHUM.
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4 METOJbI IIO3BHAHUS B XUMUU. XUMUSA U ’KU3HDb
4.1 IkcnepumenmanvHvle OCHOBLL XUMUU

4.1.1 OnpeneneHue XxapakTepa cpeibl BOJHBIX PAcTBOPOB BEIIECTB.
Nupukatopsl.

4.1.2 KayecTBeHHbIE peaKIMi Ha HEOPTAaHUYECKUE BEIIECTBA U HOHBI.

4.1.3 KayecTBeHHbIE pEeaKIIMU OPTraHUYECKUX COCAUHEHUIA.

4.1.4 OcHoBHBIE CcMOCOOBI TONy4YeHUs (B Ja0OpaTOpWK) KOHKPETHBIX
BEI[ECTB, OTHOCAIIMXCS K U3YUYEHHBIM KJIacCaM HEOPraHUYECKUX COCTUHEHUH.

4.1.5 OcHoBHBIE CITOCOOBI MOTYUYEHHUS YTIIEBOJOPOAOB (B TaOOpaTOPUN).

4.1.6 OcHOBHBIE CTTOCOOBI TTOYYCHHSI OPTAHMYECKUX KHUCIOPOICOACPIKAIITUX
coeIMHEHUH (B 1a00opaTopun).

4.2 Obwue npeocmasneHus 0 NPOMbIULICHHBIX CROCO0AX NOSIYUCHUS
saxcHeiiuiux eeujecme. Illpumenenue eeujecme

4.2.1 TloHaTHE O METAJLUTYPTUHN: OOIIHE CITOCOOBI MOTYUCHUS METAJIIOB,

4.2.2 OOmwue Hay4dHbIC TMPHUHIIUAINBI XHUMHYECKOTO TIPOM3BOJCTBA (HA
pUMEpPE TMPOMBIIIICHHOTO TMOJYYEHUsS aMMHAaKa, CEpPHOM KHUCIOTHI, METAHOJIA).
XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPeIbl U €ro MOCIIEICTBUS.

4.2.3 TlpupoaHbie UCTOYHUKH YTJIEBOJIOPOIOB, X MEpepadoTKa.

4.2.4 BbICOKOMOJIEKYJISIpDHBIE COeAMHEHUs. Peakiuu mnojJuMepusaluu |
nosikoHieHcanuu. [lomumepsl. [lnactmaccsl, BOJIOKHA, KAyUyKHU.

4.3 PacuéTnl no xumuyeckum GopMyJiaM U ypaBHEHUSIM peaKIuii

4.3.1 Pacué€rpl ¢ UCMOIB30BAaHUEM IOHATHI «PacTBOPUMOCTB», «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPEY.

4.3.2 Pacuétpl 00BEMHBIX OTHOIIICHUH Ta30B MPU XUMHYCCKUX PEAKITHSIX.

4.3.3 Pacuéthl Macchl BeliecTBa WM 00bEMAa Ta30B 1O HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B pPEaKIUU
BEIIIECTB.

4.3.4 Pacuértel TemmoBoro 3 dexTa peakiuu.

4.3.5 Pacuétsl Mmacchl (00bEMa, KOTUYECTBA BEIECTBA) MTPOyKTOB PEAKIINH,
€CJIM OJTHO M3 BEIIECTB IaHO B M30BITKE (MMEET MPUMECH).

4.3.6 Pacuétel Macchl (00BbEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJTHO U3 BEIIECTB JIAaHO B BHUJIE PACTBOpA C ONMPEAECIEHHOW MAacCOBOM JI0JEU
PACTBOPEHHOTO BEIIECTB.

4.3.7 YcTaHOBIIEHNE MOJICKYJIIPHOW U CTPYKTYpHOU (hOpMYJT BEIIECTBA.

4.3.8 PacuéTel MaccoBoil uiM OOBEMHOM JOJIM BHIXOJIa MPOAYKTa peaKIuu
OT TEOPETUUYECKH BO3MOKHOTO.

4.3.9 Pacuétpl MaccoBOM 1011 (MacChl) XUMHYECKOT'O COSTMHEHHS B CMECH.
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TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH YUALIUXCSA

AOUTYpPUEHTHI, IOCTYNAIONINE B BY3, JOJKHBI

3HATh:

- OCHOBHBIC 3aKOHBI U IMOHITUS XUMUMH;

- KOHKpPETHbIC (DU3UYECKHe W XMMHUYECKHE CBOWMCTBA IPOCTHIX BEIIECCTB U
OJHOTHUITHBIX COCIUHECHUM 3JI€MEHTOB;

- KJIaccU(PUKAIMIO0 HEOPTaHUYECKUX U OPTAaHUYECKUX COCAMHEHUI;

- COCTaB, MOJYYEHHUE U CBOMCTBA MPEACTABUTEICH BaXKHEHIIMX KJIACCOB
HEOPraHUYECKUX COCIMHEHMI: OKCUI0B, OCHOBAaHUM, KUCIIOT U COJIEH;

- MEPUOJUYECKUI 3aKOH, CTPYKTYPY MEPUOAUYECKON CHUCTEMbl XMMUYECKHUX
AJIEMEHTOB, 3aKOHOMEPHOCTH (HOPMHUPOBAHUSI JIEKTPOHHOU 000JIOUKH aTOMa;

- TUOBl XUMHUYECKOW CBSI3M, MEXaHU3M €€ OOpa30oBaHUSI M OCHOBHBIE
XapaKTePUCTUKU;

- OCHOBHbBIE€ 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUUYECKUX PEAKIIUIA;

- OCHOBHBIE TIOHATHUSI XUMHUU PACTBOPOB; TEOPUIO DIECKTPOIUTUUYECKOU
JIUCCOLIMAIINY;

- CYIIHOCTb OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA W OCHOBHBIC
NoHATHUs, cBsa3anHbic ¢ OBP;

- TEOPETHYCCKHE OCHOBBI OpPraHWYCCKOM XUMHHU: KIacCH(pUKAIUIO,
HOMEHKJIATypy, U30MEPUIO, TUIIbl OPraHUUYECKUX PEAKIINIA;

- COCTaB, CTPOCHME W CBOMCTBa MpPEACTABUTEICH KIACCOB OPraHUYECKHUX
COCIMHEHUN:  YIJIEBOAOPOAOB  (aJKaHOB,  aJIKEHOB, aJKWUHOB, AapEHOB);
KUCJIOPOJACOJICPKAIUX  COCIUHEHUN  (CIUPTOB, beHo0B, aJILJICTUJIOB,
KapOOHOBBIX KHUCJIOT, 3(UPOB, JKUPOB, YTIEBOJOB); a30TCOACPKAIIMUX COCTUHEHUN
(aMUHOB, aMHUHOKHCJIIOT, OEJIKOB);

yMeTh:

- TNPUMEHATh 3HAHUS OCHOBHBIX TEOPETUYECKUX BOIMNPOCOB XUMHH A
pEIICHUS] KOHKPETHBIX XUMHUYECKUX 3a/1a4;

- 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY 3JIEMEHTOB MO TPyINIaM NEepUoaaM
nepuoauueckou cucteMsl /.M. MeHnneneena;

- AHAUIM3UPOBATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTABA M CTPOCHMUS,

- Ha OCHOBaHUM TE€OPHUM XMMHUUYECKOTO CTPOCHHUSI OPTraHUYECKUX COCAUHECHUM
A.M. BbytnepoBa aOUTYypHEHT JOJKEH YMETh JaBaTh XapaKTEPUCTUKY KaxkKIOTO
Kjacca  OpPraHUYeCKUX  COCIMHCHUU: OCOOCHHOCTEM  DJIGKTPOHHOTO |
MIPOCTPAHCTBEHHOTO CTPOCHMS, 3aKOHOMEPHOCTEW HW3MEHEHUS CBOWCTB B
TOMOJIOTUYECKOM PSIY;

- TIMCAaTh YPaBHEHUS XHUMHYECKUX peaAKIUh (MOJICKYJISIpHbIE, HOHHO-
MOJIEKYJISIPHBIE, DJICKTPOHHBIE);

- paccTaBiATh  KO3(PGUIMEHTHI B  YPaBHEHUSX  OKHCIUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIIU, UCIIOIB3YSI METO/I SJIEKTPOHHOIO OajlaHca;

- COCTaBJISITb HECJIOKHBIE CXEMbl CHHTE3a HEOPTaHUYECKUX U OPraHUYECKHUX
BEIIECTB, UCXO/IS1 U3 3aJJaHHOI0 COSIMHCHUS;
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- pemiath TUIMOBBIE W KOMOWHHUPOBAHHBIC 33Ja4d MO OCHOBHBIM pasieiam
XUMUH;

BJIAJIETD:
- TEOPETUYECKUMU OCHOBAMH XHMHUHU.
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