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HOACHUTEJIBHAA 3AIIMCKA

Hacrtosimas nporpamMma BCTYNMTENbHBIX HMCHBITAHMM  COCTaBJIEHA B
COOTBETCTBUM C 00pa30BaTEILHON MPOrpaMMOM CpeaHero olIero oopa3zoBaHus U
npeaHa3HaueHa g abutypueHToB, noctymnatomux B GI'bOY BO UYysamickuit
I'AY 1no wnanpasnenusm mnoarotoBku 09.03.03 Ilpuxinagnas wuHpoOpMaTUKa,
19.03.02 IIpoaykTel NUTaHHUS W3 PACTUTENBHOTO ChIpbA, 19.03.03 IIpomykThl
nuTaHus >KUBOTHOTO mpoucxoxkiaenusd, 20.03.01 Texnochepnas 6e30macHOCTb,
21.03.02 3emneyctpoiictBo U kamactpsl, 23.03.01 TexHosorus TpaHCHOPTHBIX
nporeccoB, 23.03.03 DOxkcmiyartanusg TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U
komruiekcoB, 35.03.04 Arponomus, 35.3.06 Arpounxkenepusi, 35.03.07
TexHonorusi Mpou3BOJCTBA M NEPEPaOOTKU CENbCKOXO35MCTBEHHON MPOMYKIIHH,
36.03.01 BerepunapHo-canutrapHas dkcneptuza, 36.03.02 3ootexHus wu
cneunanbHocTl  36.05.01 Berepunapus, 23.05.01 HazemHble TpaHCHOpPTHO-
TEXHOJOTUYECKUE CPE/ICTBA.

Llenpto BCTYNUTENBHOTO MCHBITAHUS [0 XUMHH SIBJISIETCSl BBISIBJICHUE
3HAHUM TPOTPAMMHOIO COJEP)KAHUS TEOPETUUYECKUX Ppa3/esioB JUCLUHUIUIUHBI, a
TaKk)Ke MPAKTUYECKUX HABBIKOB MCIOJB30BaHUS MPUOPUTETHBIX 3HAHUN U YMEHHI
IpU peIIeHUH XUMUYECKUX TPOOJIEMHBIX BOIIPOCOB U 3a]1a4.

HHOPAJOK ITPOBEJEHUA BCTYIIMTEJABHOI'O UCIIBITAHUA U
KPUTEPUU OLHEHKU

BerynuTtenbHOe HMCHBITAaHHE pPAacCUYUTAHO HAa AOUTYpUEHTOB, HM3YUMBIIHX
KypC XHMHH, OTBEYAIOUIUN 0053aTebHOMY MHUHHUMYMY COJEp>KaHUS CPEIHETO
(mosHOr0) 001IIEr0 00Pa30BaHMS.

Jist nun, mpuHUMaeMbIX B cOOTBETCTBHHM ¢ OCOOCHHOCTAMH MpueMa Ha
oOydeHHe COTnacHo NMpukazy MUHHCTEpCTBA HayKHW M BbICIIEro oOpazoBaHusi PO
or 1 mapra 2023 . Ne 231 u Ilocranosnenuto IIpaBurensctBa PO ot 3 ampesns
2023 r. Ne 528 w npyrumMu HOPMaTHBHO-IIPABOBBIMH akTamMu P® BcTynuTenbHOE
UCTIBITaHWEe  TpoBoAuTcs B (opme  cobecemoanmsi. Ha  mpoBenmeHue
BCTYNHMTEIIBHOTO HcHbITanusg oTBomurcs 2 uaca (120 munyt). IlpoBencHue
BCTYMUTENbHBIX HUCHBITAHUH MOXKET OCYIIECTBISATHCA C  HCHOJIb30BAHHEM
JTUCTAHITMOHHBIX TEXHOJIOTH.

Jlist yqactusi B KOHKypce aOUTypHEHT JTOJDKeH HaOpaTh 0all He MEHBIIHM,
yeM MUHUMaJIbHBIN Oamt EI'D mo xumun 2024 roga — 36 0anios.

B Ounete nist ycTHOTO OTBETa COMEPKATCS TPU BOIIPOCaA.

Kpurepun oneHnBanus

bannet Kpurepuu ouenku

0-15 AOUTYpHUEHT HECTIOCOOEH J]aTh OTBET HA IMOCTABJICHHBIC BOIIPOCHI.

16-35 | AOutypueHT HecrmocoOCH JaTh TOJHBIA OTBET;, TEPSIETCS TIPH
OTBETax Ha JIOTIOJIHUTEIIHHBIC BOITPOCHI.
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36-74 | AOUTYpUEHT OpHUEHTHPYETCs B TOCTaBJIECHHBIX BONpOCax U
YBEPEHHO BIAJEET MaTepUaioM, HO TMpU OTBETE YIYCKAaeT
OTJEJIbHBIE CYIIECTBEHHBIE MOMEHTBI; HEYBEPEHHO C€0s1 UyBCTBYET
P OTBETaX Ha JIOMOJHUTEIbHBIE BOMPOCHI.

75-100 | AGutypueHT yBEpEeHHO BIlaJieeT MaTepuajoM, I[OKa3bIBaeT
ryOOKO€ 3HaHUE NpeIMeTa, JaeT HCYEPIbIBAIOIIME OTBETHI Ha
NOCTaBJIEHHbIE BOIPOCHI, CHOCOOEH 0€3 MOATOTOBKH WIJIM IOCIIE
HEOONBIINX 3aTpaT BpPEMEHH OTBETUTh Ha JIONOJHUTEIbHBIC
BOIPOCHI.

B mporecce BCTYNUTENBHOTO MCHBITAHUS a0UTYpPUEHTHI JTOJKHBI MTOKA3aTh
3HAHUE OCHOBHBIX BOIIPOCOB, M3YYECHHBIX B IIKOJBHOM KypCce€ XUMHUH, U
POJIEMOHCTPUPOBATH:

- MOHMMAaHHUE CMBICIA BAXXHEUIIUX TOHATUN (BBIACIATH UX XapaKTEPHBIC
MPU3HAKHK): BEIIECTBO, XUMHYECKUM AJIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIIHHBIC
aTOMHBIE W MOJICKYJSIDHBIE MAacChl, HOH, HW30TOMNbI, XHWMHUYECKasi CBS3b,
3JIEKTPOOTPULIATEILHOCTh, BaJE€HTHOCTbh, CTENEHb OKHUCJIEHHUS, MOJb, MOJSpHas
Macca, MOJSPHBIM 00BEM, BEIIECTBA MOJEKYJISIPHOTO U HEMOJICKYJISPHOTO
CTPOEHHUS, PAaCTBOPbI, PACTBOPUMOCTb, DJICKTPOJUTHI U  HEIIEKTPOIUTHI,
ANEKTPOJINTHYECKAsT JUCCOLMALINS, TUAPOIU3, OKUCIUTEIb W BOCCTAHOBUTEIND,
OKHCJIEHHE U BOCCTaHOBJIEHUE, DJIEKTPOJIU3, CKOPOCTh XUMHUYECKOW pEakiuu,
XUMHYECKOE PAaBHOBECHE, TEIJIOBOM 3P EKT peakuuu, YIrIepOAHBIA CKeJeT,
(GyHKIIMOHANIBHAST ~ Tpynma, HW30MEpUsS W TOMOJIOTHS, CTPYKTypHass H
IPOCTPAHCTBEHHAs M30MEpPHs, OCHOBHBIE THIIbl PEaKUHM B HEOPraHUYECKON H
OpPraHUYECKON XUMMUU;

- NPUMEHEHUE OCHOBHBIX IIOJOKEHUI XUMUYECKUX TEOpUld (CTPOEHUS
aTomMa, XHWMHYECKON CBS3M, DJIEKTPOJUTUYECKON [HCCOLMAIMHU, KHUCIOT H
OCHOBAaHMH, CTPOCHUS OPTraHUYECKUX COCAMHECHHUH, XUMHUYECKON KUHETHKH) JJIs
aHaJIM3a CTPOEHUS U CBOICTB BEILIECTB;

- noHumanue cwmbiciaa llepuonmueckoro 3akona J[.MI. MenneneeBa u
WCIIOJIb30BAaHUE €ro JJisi KayeCTBEHHOTO aHaim3a M OOOCHOBAaHWS OCHOBHBIX
3aKOHOMEPHOCTEW CTPOEHHSI aTOMOB, CBOMCTB XMMHYECKHUX DSJIEMEHTOB U HX
COCJIMHCHUI;

- yMeHHe KiacCU(pUIIUPOBATH HEOPTAaHMYECKHUE M OPTaHMYECKHE BEIIeCcTBa
0 BCEM M3BECTHHIM KIIACCU(DUKAITMOHHBIM MPU3HAKAM;

- IPEACTABIICHUE O POJIA M 3HAYCHUU JaHHOTO BELIECTBA B PAKTHUKE;

- yYMEHHME Ha3blBaThb M3YUYCHHBIE BEIIECTBA [0 TPUBHAIBHOW WU
MEXKIYHAPOJHOW HOMEHKIIATYPE;

- YMEHHE OIpEICNATh BaJCHTHOCTb, CTEIEHb OKHUCICHHUS XUMHUYECKHUX
3JIEMEHTOB, 3apsAlbl MOHOB, BUJ XHMHWUYECKHX CBA3CH B COCAWHCHUSAX W THII
KPHUCTAJUIMYECKON  PEUIETKH, MIPOCTPAHCTBEHHOE CTPOEHHUE  MOJIEKYI,
MPUHAIEKHOCTh  BEIIECTB K  Pa3JIMYHBIM  KJIAcCaM HEOPraHWYECKUX U
OpPraHUYECKUX COCIMHECHUN;

- YMEHHUE YCTAHABIIMBATh B3aMMOCBA3W XMMHUYECKUX BEIIECTB, MPOLIECCOB,
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SIBJICHUM; BBISBISATH OOIIME M OTJIMYUTENIbHBIC MPU3HAKU; COCTABISATH CXEMBbI
MPEBPAILCHUN BEILIECTB;

- YMEHHUE pellaTh XUMHUYECKHUE 3a7ayd, OLEHUBATh M IIPOrHO3UPOBATH
XUMHUYECKUE MTPOLIECCHI, IPUMEHATh TEOPETUYECKNE 3HAHNS HA IIPAKTUKE.

B conmepxaHue mporpaMMbl BKJIIOYEH MaTepual U3 BCEX pa3lelioB
IIKOJIBHOT'O Kypca XxuMHH: «TeopeTuueckue OCHOBbI XxuMuu», «Heopranumueckas
xuMus», «OpraHudeckas XuMmus», «MeToapl TMO3HAHUS B XWMHUU. XUMHUS U
KHU3HBY.
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NPUMEPHBIN NEPEYEHBb BOITPOCOB JJIs1 COBECEJJOBAHUS

1. [Ipenmer xumuu. SIBleHNUs XUMUYECKHUE U (PU3UYECKUE.

2. ATOMHO-MONEKYISIpHOE yueHne. AToMbl. MoseKyibl. MoJeKyasipHoe
U HEMOJIEKYJSIDHOE  CTpoeHue BemectBa. OTHOCUTENBbHass AaTOMHas W
MOJIEKYJISIpHAs Macca. 3aKOH COXPAHEHUSI MACCHI, €r0 3HAYECHHE B XUMUU. MoOJb —
€IMHULA KOJMYECTBA BelecTBa. MonsipHas Macca. 3aKOH ABOTagpo U MOJISIPHBIN
00beM raza. OTHOCUTENbHAS IUIOTHOCTh BELIECTBA.

3. XUMHYECKUU 3IeMEHT. [IpoCThie U CIIOXKHBIE BEMIECTBA. XUMUYECKUE
bopMyblL.

4, BanentHocth. CocTaBiieHre XUMUYECKUX (POPMYIT MO BaJICHTHOCTH.

S. Crpoenune aroma. CoctaB aTOMHBIX sijaep. PUHMYECKHI CMBICH

NOPSIIKOBOTO HOMEpPAa XMMHUYECKOro 3JIeMeHTa. M30Tonbl. DIEKTPOHHOE CTPOCHUE
atoma. [loHsiTue 00 >37IEKTpPOHHOM oOOJsiake. ATOMHas 3JEKTPOHHAas OpOUTAIb.
DHepreTuyeckuii ypoBEeHb M MOIYPOBEHbB. S-, P-, d-opoutanu B atome. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB Ha IPUMEPE dJIEMEHTOB 1-r0, 2-T0, 3-TO NMEeprOI0B
NEPUOINYECKON CUCTEMBI.

6. [lepuognyeckuii 3aKOH M NEPUOJMYECKAS] CUCTEMA XUMHUYECKUX
anemeHToB J[. 1. MenpeneeBa Ha OCHOBE Y4Y€HHUSI O CTPOCHUU aTOMOB. CTpyKTypa
NEPUOINYECKON cUCTEMBbI. VI3MEHEHUE CBONCTB XUMHUYECKHX 3JIEMEHTOB U UX
COEIMHEHUH B rpynnax 1 nepuoax nepuogundeckoi CUCTEMBI.

7. Tunsl xumudeckoil cBsizu. OOpa3oBaHHME KOBAJICHTHOM CBS3M Ha
npuMepe MOJEKYJd BoAopoda, xijopoBoaopoaa. IlomspHas u HemoJspHas
KOBaJ€HTHbIe  CBS3U.  JIOHOpHO-aKUENTOPHBIA  MeXaHu3M  o0Opa3oBaHUs
KOBAJICHTHOW CBSI3W Ha IpuMmepe moHa amMmoHud. MonHHas cBsi3b. Bomopoanas
cBA3b. [IpuMepbl XUMUYECKUX COEUHEHHI C pa3HBIMU BUIAMU CBS3U.

8. Knaccudukanums XUMUYECKUX peEaKIMil 10 pa3IuYHBIM OIEHKAM.
Tunsl XUMUYECKUX peaKIfii: COeIMHEHUS, Pa3I0KEeHUs, 3aMeIIeHHs, OOMEeHa.

Q. OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE Mpolecchl. CTENeHb OKUCICHUS
sanemeHTa. OKHUCIEHHE M BOCCTAaHOBJIEHHUE KaK MPOLECCHhl MPUCOEIUHEHUS U
OTAQ4Yu  BJEKTPOHOB. [IpakTrueckoe VICIIOJIb30BAHUE OKHUCIIUTEIBHO-
BOCCTAHOBUTEJILHBIX ITPOLECCOB.

10. TIlpencraBneHrWe O CKOPOCTH XHUMHYECKHUX pEaKIUi. 3aBHUCHUMOCTH
CKOpPOCTH OT MPUPOABI U KOHIIEHTPALUHU PEArMpPYyIOLINX BEUIECTB, TEMIEPATYPBHI.
Karanu3 n katanuzaTtopsl.

11.  OOpaTUMOCTh XMMHYECKUX peakimuii. XUMUYECKOE PAaBHOBECHE W
YCJIOBHSI, KOTOPBIE BIUSIOT HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

12.  PactBopbl. PacTBOpMMOCTH BemiecTB. 3aBUCUMOCTh PACTBOPHUMOCTH
OT WX MPUPOABI, TEMHEpATypbl W JaBieHUs. MaccoBas H0JIsI PaCTBOPEHHOTO
BEILIECTBA B PaCTBOPE.

13. DAEKTPOIUTHI U HEITEKTPOIUTHI. DIECKTPOIUTHYECKAS TUCCOITHATIHSL.
CuiibHbIEe U clla0ble 3JIEKTPOJIUTHI. XUMUYECKHE CBOMCTBA KUCIOT, OCHOBAHUI U
COJIEM B CBETE TEOPUU DJIIEKTPOIUTHYECKOW aucconuanuu. Peaknunm HMOHHOTO
oOMeHa U yCIIOBUSI ©X HEOOPAaTUMOCTH.
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14. Oxkcuapl. Knaccudukanust oxcugoB. CrnocoObl MONMy4YeHUS] U
cBoicTBa okcuaoB. [Tonsitue 06 amdorepHocTH.

15.  OcnoBanusa. Ilenmoun u HepacTBopuMbIe oOcHOBaHMs. CrocoObl
MOJIyYEHHUS U XUMUYECKHUE CBOMCTBRA.

16.  Kucnotsl. Knaccuduxamus kucior. CrocoObl NMOSydeHUS U OOIIHe
XUMHUYECKHUE CBOMCTBA.

17. Comu. CocrtaB coyiei u ux Ha3Banus. [lonydeHne W XuUMHUECKHUE
CBOMCTBA coJiek. [ uaponus coneu.

18. BzaumocBsi3b MEXAYy pazIMUYHBIMU KJIaCCAMU HEOPraHUYECKHUX
COCJIMHECHUH.

19. Mertamwibl, ux pazMelleHue B epuogudeckoit cucreme. duznueckue u
XUMUYeCcKre CcBOMCTBA. (OCHOBHBIE CHOCOOBI TMPOMBIIUICHHOTO TOJYYEHUS
METaJUIOB. DJICKTPOXUMUYECKUHN Psii HATPSIKEHUN METAILTIOB.

20. IlenouHble MeTaUIbl, UX XapaKTEPUCTUKA HA OCHOBE pa3MEIICHUS B
MEPUOIMUECKON cUCTeMe U CTpoeHuu aTtomMoB. CoequHEeHMs] HATpusi U KaJlusl B
pUPOJIe, X UCTIONIb30BaHue. Kanuiinbie yao0peHus.

21.  OOmas XapakTEepUCTHUKA JJIEMEHTOB TJABHOW MOJATPYMIbI BTOPOU
TPYIIIBI IEPUOANYECKOM cucTeMbl. KanbIuii, ero COeIMHEHUS B IPUPOJIE.

22.  ANOMUHMH, XapaKTePUCTUKA DJIEMEHTa U €ro COCJMHEHUN Ha OCHOBE
pa3MellleHHus B TEPUOJMYECKONM cHCTeME U CTpoeHus aroma. Dusnueckue u
XUMHYECKUE CBOMCTBAa alOMUHHUS. AMQOTEpHOCTh OKCHAA U THAPOKCHIA
AIOMUHUSL.

23.  Meramibl moOOYHBIX MOATPYII (XpPOM, Kele30, Menb). dusznueckue
U xuMmudeckue cBorctBa. Okcuapl U Tuapokcuabl. Cold XpoMma, kejae3a U Meu.
Poub xene3a u ero CrijiaBoB B TEXHHKE.

24.  Bopopoa, ero xumuueckue u (usnueckue cpoictBa. Ilomydenue
BOJIOpO/Jia B JaOOpaTOpPUH, €ro UCIIOJIb30BaHUE.

25. Tamorenpl, WX XapaKTEepUCTUKAa Ha OCHOBE pa3MEIICHHUS B
MEPUOIUYECKON CUCTEME U CTPOCHUHU aTOMOB. XJIOp. DU3NYECKHNE U XUMHYECKHE
cBoiicTBa. XJyopoBojopoa. CoiisiHas KuciaoTa U ee coiu. KadecTBeHHass peakius
Ha XJIOPUA-UOH.

26.  OOmias xapakTepHUCTHKA 3JIEMEHTOB TJIABHOW MOJTPYIIBI IMIECTOM
IpyHIbI epuoandeckoi cuctemsl. Cepa, ee pu3nyeckue U XMMUYECKUE CBOMCTBA.
CepoBomopon u cymbduasl. Oxcunbl cepbl. CepHas KHCIOTa, €€ CBOWCTBA U
XUMHYECKHE OCHOBBI TPOM3BOJCTBA KOHTAKTHBIM cmocoboM. Conu cepHoi
kucnoThl. KauecTBeHHas peakius Ha Cyiab(aT-noH.

27. Kucnopon, ero ¢pusmveckue M XMMHYECKHE CBOMCTBA. AJIOTPOMHS.
[lonyuenue kucnopoaa B J1aDOpPaTOPUU U MPOMBINUIEHHOCTH. Posib KucCiopoaa B
MIPUPO/JIE U UCTIOIB30BAHUE €0 B TEXHUKE.

28. Bopa. DnexTpoHHOE ¥ TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
BOJbl. PU3MYECKHME M XMMHYECKUE CBOWCTBA BOAbL. Boaa B MpPOMBILLIEHHOCTH,
CEJIBCKOM XO3SIICTBE, OBITY.

29. OOmas XapaKTepUCTHUKA DSJIEMEHTOB TJIABHOW TMOATPYIIBI TISTOM
rpynmnbsl  nepuoanueckoit cuctembl. dochop. Oxcun dochopa, dochopHas
kucioTa u ee conu. dochopubie ynoOpeHus.
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30. Aszor, ero (¢usMueckue MW XUMHUYECKHE CBOICTBA. AMMHUAK.
DuU3nUeCKue U XUMHUYECKUE CBOMCTBA. XHMMHUUYECKUE OCHOBBI IMPOMBIIIIEHHOTO
cuHTe3a amMmuaka. Cojii aMMOHMS. A30THAsl KUCIIOTAa. XUMUYECKUE OCOOECHHOCTH
a30THOM KUCIOTHL. COJIM a30THOM KUCIOTHI. A30THBIE YIOOPEHHS.

31. OOwias xapakTepuCTHKa 3JIEMEHTOB IVIABHOM MOJrPYIIbI YETBEPTON
IPYIIbl MEPUOIUYECKON cuctembl. Kpemuwuii, ero Qusnueckue u XUMHUYECKHE
cBoictBa. Okcusl KpemMHUsT U KpemHueBas kuciora. CoequHEHUS KpPEeMHUS B
IpUpo/Ie.

32.  VYrunepon, ero amnorponHsie ¢GopMbl. XUMHUYECKHE CBOWCTBA
yraepona. OKcuzpl yriepojaa, MX XUMHUUYECKHE CBOWCTBA. YTOJbHAs KHUCIIOTA,
KapOoHaThl W THAPOKApOOHATHI, HMX CBoWcTBa. KauecTBeHHass peakuuss Ha
KapOOHAT-MOH.

33. Teopuss  XMMHUYECKOTO  CTPOCHUS  OPraHUYECKUX  BEIECTB.
3aBUCUMOCTh CBOWCTB OPraHMYECKHUX BEIIECTB OT XHUMHYECKOTO CTPOCHHS.
N3zomepus.

34. T'oMonoruueckuit psij TpeAeibHBIX YIJIEBOJOPOJIOB (AJTKAHOB), UX
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHe, sp -rubpuauzanus. Homenkiarypa
ankaHoB. @usnyeckue W  XUMHUYECKHME CBOMCTBA  aJKaHOB (peakiuu
rajJjloreHupoBaHus M okuciieHus ). [IpencraBieHuss 0 MexaHU3Me LEMHBIX PeaKIuit
C yyacTHeM CBOOOHBIX paiuKkaioB. MeTaH, ero UCIOIb30BaHUE.

35.  DTuneHoBble YriA€BOAOPOIbI (QJIKEHBI); ©- W TW-CBA3M, Sp*-
rubpuauzanus. [IpoctpancTBeHHas (reomerpuyeckas) mzomepusi. Homenkmnatypa
ATUJICHOBBIX YTJIEBOJAOPOIOB. XUMHUYECKHE CBOMCTBA (peakluu MPUCOCIUHEHUS
BOJIOPOJIa, TaJOr€HOB, TaJllOT€HOBOJOPOJOB, BOJbI; PEAKIUU OKUCIEHUS W
nonumepusanun). [IpaBuno MapkoBHukoBa. IlodyueHne u HMCHOJIB30BaHME
ATUJICHOBBIX YTJIEBOJOPOIOB.

36. OOmme TOHATUS XWUMHUU  BBICOKOMOJICKYJISIPHBIX  COSTUHCHHI
(MOHOMEp, TIOJNIUMEp, CTPYKTYpHOE  3BEHO, CTENEHb  IOJIMMEpPU3AINN).
[Monmustunen. IlonuxmopBuHmi. OTHOIIEHHE TMOJIMMEPOB K  HArpeBaHHUIO,
JIEVCTBUIO paCTBOPOB KUCIIOT U 1Iesiouen. Mcnoib30BaHrEe NOJTMMEPOB.

37.  JlueHOBBIC YTIEBOAOPONBI, UX CTPOCHUE, XUMHYECKHE CBOICTBA U
ucrnoiab3oBaHue. [IpuponHslii KaydyK, €ro cTpoeHue U cBoiicTBa. CUHTETUYECKHUI
Kay4yK.

38. Anerunen. CrpoeHue TpOHHOH  CBs3WM  (Sp-rHOpHAM3AINS).
[Tonydyenune areTwieHa KapOMIHBIM CIOCOOOM W U3 MeTaHa. XHUMHYECKHE
CBOMCTBa (peakuuu npucoeauHenus ). Mcnonb3zoBanue aleTuieHa.

39. ['maBHBIC mpeACTaBUTENN apOMATHYECKUX YTIEBOIOPOIOB. beHszon u
€ro XMMHUYECKUE CBOMCTBA (PEeaKIMK 3aMEILICHHS U TPUCOCIUHEHU).

40. VYraeBomopoasl B mpupojae: He(PTh, MPUPOIAHBIA U TOMYTHHIC Ta3bl.
[lepepaboTka HETH: TeperoHka U KpekuHr. Mcmonp3oBanne HEPTEIPOIYKTOB B
XUMUYECKOU MPOMBIIUIEHHOCTH JJIsl IOJy4eHUS! Pa3IMYHbIX BEIIECTB.

41. IlpenenbHble OgHOATOMHBIE CHUPTHL. CTpoeHHME M HOMEHKIATYpa.
XUMHUYECKHE  CBOMCTBA  OJHOATOMHBIX  CIHUPTOB  (peakuuu  3aMellleHHUs,
JNeruapaTaliid ¥ OKUCICeHUs). [IpombIlIeHHBIE M JAa0OpPaTOPHBIE CIOCOOBI
CUHTE3a 3TaHOJIa, €ro UCIO0JIb30BAHUE.
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42.  MHOroatroMHble COUPTHI: OSTUJICHIJIUKOIb U  TJULEPUH, HUX
HCITI0JIb30BaHUE.

43.  ®eHomn, ero crpoeHue. CpaBHEHUE XMMUYECKUX CBOMCTB (peHOJA CO
CBOICTBaMU MpeNEIbHbIX OJHOATOMHBIX CIIUPTOB. KuCI0THBIE CBOMCTBA (peHoIIa.

44.  Anpperuabl, UX CTPOEHHE, HOMEHKIATypa, XMMHUYECKHE CBOMCTBa
(peakuMyu OKHUCJIEHUsS ¢ BOccTaHOBIeHUs). llonydeHne u UCHOJIB30BAHHE
MYpPaBbHUHOT'O M YKCYCHOT'O ajibaeruoB. denondopmaiibaeruaHbe CMOJIbI.

45.  KapOonoBele  kucnotrbl. CTpoeHHe  KapOOKCHIBHOW  TPYIMIIBL
XUMHUYECKUE CBOMCTBAa KapOOHOBBIX KHUCIOT. MypaBbuHasi KHUCIOTa, €€
BOCCTAHOBHUTEJIbHBIE CIIOCOOHOCTH. YKCyCHasi M CTEapUHOBAasi KHUCIOTBHI, HUX
npuMmeHenre. OreuHOBas  KUCJIOTa KaK  MPEACTaBUTENb  HENPEAENIbHbIX
KapOOHOBBIX KUCJIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT.

46.  Cnoxuble 2Qupbl, UX HOMeHKIaTtypa. [lonydyeHue cinoxHbIX 3(hUpPOB
u ux rugponus. IIpumenenus cioxHbIX 3¢upoB. CHHTETHYECKHE BOJIOKHA Ha
OCHOBE CJIOKHBIX 3(DUPOB.

47.  JKupsl KaK TpeACTABUTENN CIOXKHBIX PUPOB, UX POJIb B MPUPOJAE U
CBOMCTBA.

48. VYrneombl, ux kiaccupukanusa. MoHocaxapuabl. [Joko3a, ee
CTpOEHUE, XMMHUYECKHE CBOMCTBA (peaKiiysi OKUCICHHs 1 BOCCTaHOBIEHUs ). Poiib B
npupoje. Caxaposa, ee THIPOJIU3.

49.  Tlonucaxapuabl Kak IpUPOAHBIE MOMUMeEpPbl. Kpaxmal u nemironosa,
UX CTPOCHHME, XUMHUYECKHE CBOWCTBA. YTJIEBOJbI KaK MCTOYHUK CBHIPbS A
XUMHYECKOUW MPOMBINIIIEHHOCTH. VICKycCTBEHHBIE BOJIOKHA HA OCHOBE LIEJUTIOJIOBHI.

50.  AMWHBI, UX CTPOEHUE M HOMEHKJATypa. AMUHBI KaK OpraHMYecKue
OCHOBAaHHS, B3aUMO/ICHCTBUE C KUCITOTAMH.

51. AMUHOKHUCIOTHI, UX CTPOCHHE U KUCIOTHO-OCHOBHBIE CBOMCTBA.

52. Tlonste O CTpOCHUU OEIKOBBIX MOJICKYJ. 0-aMHUHOKHUCJIOTHI Kak
CTPYKTYpHBIE eTUHUIIBI OeKkoB. CBOMCTBA M OMOJIOTHYECKast pOJIh OCIIKOB.

53. BbruucieHne OTHOCUTEIBHONH MOJEKYJISIPHONW MacChl BEIIECTB MO €Tr0
dbopmyie.

54. BbluuciaeHue  MaccoBbIX  JoJied  (MPOLEHTHOTO  COJEpKaHMUs)
AJIEMEHTOB B CJIO’KHOM BeILleCTBE 0 (hopmyIie.

55. BbruucieHue MaccoBOW J0JIM PACTBOPEHHOI'O BEIIECTBA B PAaCTBOPE,
€CJIM U3BECTHA Macca PACTBOPEHHOI'O BEIIECTBA U Macca pacTBOpa.

56. BpluucieHwme Macchl pAacTBOPUTENST W MAacChl  PACTBOPEHHOTO
BEILECTBA 10 U3BECTHOM J10JI€ pACTBOPEHHOTO BELIECTBA U MACCE PACTBOPA.

57. BbruucieHue Macchbl ONPEAEICHHOr0 KOJIMYECTBA BEIlIECTBA.

58. BepruuciaeHue KonmmyecTBa BemecTBa (B MOJSAX), COJEPIKAIICTOCS B
OIpPEJICIICHHON Macce BEIECTBa.

59. BrruucneHne OTHOCUTENBHBIX TNIOTHOCTEH ra3000pa3HBIX BEIIECTB.

60. Beruucnenne oO0bemMa OMPENEICHHOTO KOJIMYECTBA Ta3000pa3HOTO
BEIllECTBA TPU HOPMAJIbHBIX YCIOBUSIX.
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IHPOI'PAMMA KYPCA

Ha sx3amene mMoxxHO momnb3oBaThes Tabmumamu: «llepuonuueckas cucrema
xummnyeckux dneMeHToB .M. MenneneeBa», «PacTBOPUMOCTh OCHOBAHUM, KACIOT
U COJIEN B BOAEY, «DIEKTPOXUMHUUECKUN sl HANPSIKEHUN METAJIOBY.

[Ipu  pemieHMM  pacueTHBIX  3ajady  pa3pelraeTcss  IMOJIb30BATHCS
MUKPOKATBKYJISATOPaAMHU.

1 TEOPETUYECKHUE OCHOBbBI XUMHUHN
1.1 CoBpemeHHBIe NIpeCTABICHUS 0 CTDOEHUH aTOMA

1.1.1 Crpoenuie >IEKTPOHHBIX OO0OJIOYEK AaTOMOB 3JIEMEHTOB TEPBbIX
YETBIPEX MEPUOJIOB: S-, P- U d-dJIeMEeHThI. DNEKTPOHHAs KOH(PUTYpaIUsi aTOMOB U
noHOB. OCHOBHOE 1 BO30YKJIEHHOE COCTOSTHUSI aTOMOB

1.2 Tlepuoanueckuii 3akoH u [lepuognyeckas cucteMa XMMUYECKUX
iemenToB /.. MenaesieeBa

1.2.1 3aKkOHOMEpPHOCTH U3MCHEHHSI CBOWCTB DJIEMEHTOB M WX COCIMHCHUU
0 TIEPHOJIaM U TPYIIIaM.

1.2.2 O6mas xapakrepuctuka MmertamuioB [A-IIIA rpynm B cBsi3u ¢ ux
noysioxxennem B llepuogmyeckoid  cUCTeME  XHMHYECKHUX  DJIEMEHTOB
J.11. MeHneneeBa 1 0COOEHHOCTSMH CTPOSHHUSI UX aTOMOB.

1.2.3 XapakTepuCTHKa TEpPEeXOJIHbIX D3JIEMEHTOB (Meau, IHHKa, Xpoma,
JKeje3a) o UX MOJNOoKEeHUIo B llepronnueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
J.W. MenneneeBa 1 0COOEHHOCTSIM CTPOEHUSI UX aTOMOB.

1.2.4 O6mas xapakrepuctuka HemeTaioB [VA—VIIA rpynn B cBsI3M ¢ UX
nosoxennem B llepuogmyeckoid  cucteMe  XMMHYECKUX  BJIEMEHTOB
J.W. MenneneeBa 1 0COOEHHOCTSIMU CTPOEHUS UX aTOMOB.

1.3 XumMuueckas cBsi3b M CTPO€HHE BellleCTBa

1.3.1 KoBaneHnTHasi XUMH4YECKasi CBs3b, €€ PA3HOBUIHOCTH U MEXAHU3MBI
oOpa3zoBaHusA. XapaKTePUCTUKU KOBAJICHTHOW CBSA3U (MOJSPHOCTH U SHEPTHUS
cBs3M). MonHas cBa3b. MeTamnudeckas cBsi3b. BogopoHas cBs3b.

1.3.2 DnexrpoorpuniatenbHocTh. (CTENneHb OKUCICHHS U BaJ€HTHOCTD
XUMUYECKUX PJIEMEHTOB.

1.3.3 BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTpoeHHs. Tum
KPUCTAJJIMYECKOW PEIIETKU. 3aBHCUMOCTh CBOICTB BELIECTB OT UX COCTaBa M
CTPOECHHUS.

1.4 Xumuueckasi peakuusi

1.4.1 Knaccuduramusi XUMHYECKUX pEAKIUA B HEOPraHUYECKOW W
OPraHU4eCKON XHUMUH.

1.4.2 TeruoBoit 3h(dEKT XUMHUECKOW peakmuh. |epMOXUMUUYECKHE
YpaBHEHHS.

1.4.3 CxopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3InIHBIX (PaKTOPOB.

1.4.4 OOpatumble W HEOOpaTUMbIE XUMHYECKHE pPEaKIUU. XHUMHUYECKOe
paBHOBecue. CMmelieHne XMMHUYECKOro pPaBHOBECHUS MO JACHCTBUEM pa3IMYHbBIX
(bakTopoB.

1.4.5 DnexTponuTHyecKas JAUCCOLMAIAS  JJIEKTPOJIMTOB B BOJHBIX
pactBopax. CUJibHbBIE U CTa0bIe 3JIEKTPOIUTHI.


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 Peakuuu nOHHOr0 oOMeEHa.

1.4.7 Tunponus coneil. Cpena BOJHBIX pacTBOPOB: KHCIasi, HEUTpaibHasi,
HIeJI0YHAS.

1.4.8 Peakuuu OKHCIHMTEIHHO-BOCCTAHOBUTENbHBIE. KOppo3usi MeTaioB U
CIOCOOBI 3aIlIUTHI OT HEE.

1.4.9 DnexTposin3 paciiaBoB U pacTBOPOB (CoJieH, 1mIeI04ei, KUCIOT).

1.4.10Wonnsiii (mpaBusiio B.B. MapkoBHHKOBA) U paguKaIbHbIi MEXaHU3MBI
pPEaKLHi B OPraHUYECKON XUMMUH.

2 HEOPTAHUYECKAS XUMMUS

2.1  Knaccudukammss  HeopraHuueckux  BemiecTtB.  HomeHknatypa
HEOPTraHUYECKUX BEIECTB (TPUBHATbHAS U MEXKIYHAPOIHAS).

2.2 XapakTepHble XMUMHYECKUE CBOWCTBA MPOCTHIX BEIIECTB — METAJIOB:
MICJIOYHBIX, IMIETOYHO3EMENbHBIX, MAarHus, aJTIOMHUHHS; TMEPEXOJHBIX METAJUIOB
(Memu, IMHKa, XpoMma, JKeJie3a).

2.3 XapakTepHble XUMUUECKHNE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB:
BOJIOPO/Ia, TAJIOT€HOB, KMCIOPOJa, CEPhI, a30Ta, pocdopa, yriepona, KpeMHHUS.

2.4  XapakTepHble  XMMHUYECKHE  CBOWCTBA  OKCHJIOB:  OCHOBHBIX,
aM(OTepHBIX, KUCITOTHBIX.

2.5 XapaxkTepHble XHUMHUYECKHE CBOMCTBA OCHOBaHMN U aMpOTEPHBIX
TUIPOKCHUIOB.

2.6 XapaxkTepHble XMMHUYECKHE CBOMCTBA KUCIIOT.

2.7 XapakTepHble XUMUYECKHE CBOMCTBA COJIEH: CpEIHUX, KHUCIBIX,
OCHOBHBIX; KOMIUIEKCHBIX (Ha IPUMEpPEe COSAMHEHUI aIFOMUHUS U IIUTHKA).

2.8 B3anMOCBsI3b pa3IuYHbIX KJIACCOB HEOPTaHUYECKUX BEIECTB.

3 OPTAHUYECKASA XUMUSA

3.1 Teopusi cTpoeHHsI OPraHUYECKUX COCIMHEHUI: TOMOJIOTHS U U30MEPHS
(cTpyKTypHas u MPOCTPAaHCTBEHHAs ). B3anMHOe BIMsHUE aTOMOB B MOJIEKYJaxX.

3.2 Tunbl cBs3el B MOJIEKYJIaX OpraHWYECKHX BemlecTB. | mOpuam3anus
aTOMHBIX opouTasiei yriepoaa. Panukan. @yHKIIMOHAIbHAS TPYIIIIA.

3.3 Knaccudukanus opraandeckux BemecTB. HoMeHkIaTypa opraHnuecKux
BEILIECTB (TpUBHUATIbHAS U MEXAYHAPOIHAs).

3.4 XapakTepHble XHMHYECKHE CBOWCTBAa YIJIEBOJIOPOJOB: aAJIKaHOB,
LIMKJIOAJKAHOB, AJKEHOB, JIUEHOB, AQJIKWHOB, apOMAaTUYECKUX YIJIEBOAOPOAOB
(6enzomna 1 TOMOJIOTOB O€H30J1a, CTUPOJIA).

3.5 XapakrepHble XMMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX W
MHOTOATOMHBIX CITUPTOB, (peHOa.

3.6 XapakTepHble XUMUYECKHE CBOMCTBA aJIbJICTHUOB, KAPOOHOBBIX KUCIOT,
CJI0KHBIX 3()UPOB.

3.7 XapakTepHble XUMHUYECKHE CBOWCTBA a30TCONEPIKAIIUX OPTaHUYIECKUX
COEIMHEHUI: aMUHOB U aMUHOKHUCJIOT. BaxHelue cnocoObl MOayYeHUs: aMUHOB
1 aMHHOKUCJIOT.

3.8 buonormdeckn BaXHBIC BEIIECTBA: JKUPBI, OCJIKH, YTJICBOJBI
(MoHOCaxapu/bl, AUcaxapubl, MOJUCAXAPUIbI).

3.9 B3anmocBs3b OpraHMueCKUX COCTMHCHHM .
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4 METOJIbI IO3HAHUSA B XUMHUHNU. XUMUA U KNU3Hb
4.1 Ikcnepumenmanvhnovle OCHOBBL XUMUU

4.1.1 OnpeneneHue xapakrepa Ccpeabl BOIHBIX pPACTBOPOB BEILIECTB.
Nuaukatopsl.

4.1.2 KayecTBEHHBIE pEaKIIMM HA HEOPTAHUYECKHUE BEIIECTBA U HOHBI.

4.1.3 KauecTBEeHHbIE PEaKIMK OPraHUYECKUX COSTUHECHUI.

4.1.4 OcHoBHBIE cnOCOObI TMONy4YeHHs (B Ja0OpaTOpUU) KOHKPETHBIX
BEIIECTB, OTHOCALIUXCS K U3YYEHHBIM KJlaccaM HEOPraHMYECKUX COEAMHEHU.

4.1.5 OcHOBHBIE CTIOCOOBI MOMYYEHUS YTIIEBOIOPOIOB (B JIaOOpaTOpUN ).

4.1.6 OcHoBHBIE CITOCOOBI MOJYUYEHUS OPTAHUYECKUX KHCIOPOCOAepKAIINX
coelMHeHul (B 1abopaTopun).

4.2 Obuwgue npeocmasnenus 0 RPOMbLULIEHHBIX CROCOOAX NOJIYYeHUA
saxcueinuiux eeujecme. Illpumenenue eeujecme

4.2.1 TloHsaTre 0 METAILTYpruu: o0LIMe CIOCOOBI MOTYYEHUS! METAIIIOB.

4.2.2 OOmwue HAyyHbIE TMPUHIMIBI XUMHUYECKOTO TIPOM3BOJCTBA (HA
npUMepe MPOMBIIUICHHOTO TMOJTYYEHUs aMMHaKa, CEpPHOM KHUCIOTHI, METaHOJA).
XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIe Cpeibl U €T0 MOCIEACTBUS.

4.2.3 TlpupoiHble HICTOYHUKH YTIIEBOJOPOIOB, UX MepepadboTKa.

4.2.4 BbICOKOMOJIEKYJISIpHbIE COCAMHEHMs. Peakuuu mnoaumepusanuu u
nonukouaeHcauu. [lomumepsl. [ImacTmacchl, BOJIOKHA, KayUyKH.

4.3 PacuéTnl mo xumuyeckuM (popMyJiaM U YPAaBHEHUSAM peaKIuii

4.3.1 Pacuétbl ¢ MCMOIB30BAHUEM TOHSATHA «PACTBOPUMOCTHY», «MACCOBast
JI0JIs1 BEILIECTBA B PACTBOPEY.

4.3.2 Pacu€tbl 0OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHUYECKUX PEAKIIUAX.

4.3.3 Pacuétel Macchl BemiecTBa WM 00bEMa Ta3oB IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ WIJIM OOBEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUH
BEIIECTB.

4.3.4 Pacuétnl TerioBoro g dekxra peakiuu.

4.3.5 Pacuétel Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) ITPOIYKTOB PEAKIIHH,
€CJIM OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH).

4.3.6 Pacuétel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH,
€CJIM OJIHO M3 BEIIECTB JIAHO B BUJE PACTBOPA C ONPEAECIEHHOW MacCOBOU JOIEH
PACTBOPEHHOIO BEIIECTB.

4.3.7 YcTaHOBIEHUE MOJICKYISIPHOM U CTPYKTYpHOU (hOpMYIT BEIIECTBA.

4.3.8 PacuéTel MaccoBOM WM O0BEMHOM JOJM BBIXOJA MPOIYKTA PEAKIIMU
OT TEOPETUYECKH BO3MOKHOTO.

4.3.9 Pacuétbl MaccoBOM 101 (MACChl) XUMUYECKOTO COCTMHCHUS B CMECH.
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TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKHA YHAHIUXCA

AOGUTYPHUEHTHI, TOCTYIMAIOUIUE B BY3, JOJKHbI

3HATh:

- OCHOBHBIC 3aKOHBI U IMOHATHUS XUMUH;

- KOHKpETHbIE (U3UYECKHE M XMUMHYECKHE CBONCTBA MPOCTHIX BEIIECTB U
OJHOTHUITHBIX COCIUHECHUN IJI€MEHTOB;

- KJ1acCU(UKAIUI0 HEOPTAaHUUECKUX U OPTaHUYECKUX COCTMHEHUM;

- COCTaB, MOJYYEHUE M CBOMCTBA IMPEICTABUTENICH BaKHEWIIHNX KIACCOB
HEOPraHWYECKUX COCIMHEHUN: OKCHUJIOB, OCHOBAHUM, KUCJIOT U COJIEH;

- MEPUONYECKHUI 3aKOH, CTPYKTYPY NEPUOIUYECKON CHUCTEMbl XUMUUYECKHX
AJIEMEHTOB, 3aKOHOMEPHOCTH (HOPMHUPOBAHMUSI JIEKTPOHHOU 000JIOUKH aTOMA;

- TUMBl XUMHUYECKOW CBSI3M, MEXaHM3M €€ oOpa3oBaHUsS U OCHOBHBIC
XapaKTEePUCTUKHU;

- OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUUYECKUX PEAKIIHIA;

- OCHOBHBIC TIOHATHSI XUMHUHM PACTBOPOB; TEOPUIO DICKTPOJIUTUUECKON
JIUCCOIUAINH;

- CYIIHOCTh OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUid W OCHOBHBIC
NoHATHSA, cBsA3aHHbIe ¢ OBP;

- TEOPETHYECKHE OCHOBHI OPraHMYECKOW XUMHHU: KjiIaccU]UKaIuio,
HOMEHKJIATYPy, NU30MEPHIO, TUIIbI OPTaHUYECKUX PEAKIINM;

- COCTaB, CTPOCHUE M CBOMCTBA IMPEACTABUTEIIEH KJIACCOB OPraHUYECKUX
COCIMHEHUN:  YIJIEBOJAOPOJAOB  (QJIKAaHOB, aJIKEHOB, aJKWHOB, AapCHOB);
KUCIIOPOJICOAEPKAIMMX ~ COSAWHEHMH  (cmupToB,  (PEHOJIOB,  aJabIETHIOB,
KapOOHOBBIX KHCIIOT, 3(UPOB, KUPOB, YIIIEBOJIOB); a30TCOAECPIKAITUX COCTUHCHU I
(aMUHOB, aMMHOKHCJIOT, OEIIKOB);

yMeTh:

- NPUMEHATh 3HAHUS OCHOBHBIX TEOPETHYECKUX BOMPOCOB XHMHUU IS
pelLICHUsI KOHKPETHBIX XUMUYECKUX 3a/1a4;

- 1aBaTh CPABHUTEIIBHYIO XaPAKTEPUCTUKY AJIEMEHTOB I10 TPYyIIIaM MNEpUoaaM
nepuoanyeckou cucremol [[.1. Menneneena;

- AHAJIM3UPOBATH 3aBUCUMOCTb CBOMCTB BEILECTB OT UX COCTABA U CTPOCHUSI;

- HA OCHOBAHUH TEOPHH XUMHUUYECKOIO CTPOEHHUSI OPTaHUYECKUX COCAUHEHUU
A.M. BytnepoBa aOUTYypUEHT NODKEH yMETh JaBaTh XapaKTEPUCTUKY KaxIOTro
KJlacca  OpPraHMYeCKHX  COEJUHEHHI:  OCOOEHHOCTEH  JJIEKTPOHHOTO U
MMPOCTPAHCTBEHHOTO  CTPOEHHS, 3aKOHOMEPHOCTEHM W3MEHEHUs CBOMCTB B
TOMOJIOTHYECKOM Py,

- TKMCaTh YpPaBHEHMS XUMHUUYECKUX peakuuid (MOJIEKYJIsSpHbIe, HOHHO-
MOJIEKYJISIPHBIE, JIEKTPOHHBIE);

- paccTaBisATh  KO3(DPUUMEHTHI B  YpPaBHEHHUSX  OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIUH, UCIIOJIB3YSl METO/I SJIEKTPOHHOT O OajaHca;

- COCTaBJISITh HECJIOKHBIE CXEMbl CHHTE3a HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB, HCXO/IS U3 3aJIaHHOTO COCIMHEHHS;
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- peuiaTh TUIMOBbIE W KOMOWHHMPOBAaHHBIC 3aJlauyd MO OCHOBHBIM pa3jieliaMm
XUMUH;

BJIAA€Th.
- TCOPCTHICCKNMHN OCHOBaAMH XHMHU.
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