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KpuTtepun OUeHHBAHEA BCTYTHTEILHOI0 HCMBITAHHSA M0 XHMHH JUTH nocrynaroumux B ®I'OY
BO IICII6I'MY um. . I1. Iasnosa Munsapasa Poceun B 2024 roay

COJIEPJKAHUE U CTPYKTYPA IK3AMEHAIIMOHHOI'O BUWIETA I10 XMMHHA

KPUTEPUM OLIEHVBAHMS
Conepkanue H CTPYKTypa OSK3aMEHALMOHHBIX GUTETOB 10 XMMMM pa3pabOTaHBl B
COOTBETCTBHMU C YTBEPKAEHHBIME MUHUCTEPCTBOM HAYKH U BBICLIETO 06pa3oBaHys peKOMEHIaHAMU
KUM EI'D (www.fipi.ru).
DK3aMeHALMOHHBI GHUJIET COCTOMT W3 3a[aHui, MOCTPOCHHBIX HA MaTephajiax HECKOIbKHX
TeMaTHYeCKUX OIIOKOB.

Homep CopepyxaHue 3a0aHus Kpurtepuun MaxkcuMmaibHblll | Pexomenayemoe
3aaHus BBICTABJICHUSA OANIOB Gam 3a BpeMms
BBIMIOJTHEHUE BBITIOJIHEHHUS
' 3amaHus 3agaHus (MUH.)
Yacts 1. Ba3oBwlii ypoBeHb
1 CTpoeHue saep U IEKTPOHHBIX | 32 TIPABUIBHOE 5 5
o6onoueK aToMOB XMMHUYECKUX | PeLICHHE
SMEMEHTOB.  IlepHOJUYECKHMN | BEICTABJIACTCS 2
3aKOH U cTpyktypa | Oana, B ciiydae
Tepuoauyeckoi CHCTEMBI. | HEBEPHOTO  PCILICHUA
Tumsl XUMMYECKHX CBA3EH: | MM €ro OTCYTCTBHA
KoBalmeHTHas (TONApHAs W | BBICTAB/SAETCA 0
HeronsApHas), poHHas, | 6annor; 3a rpaMoTHO®

BOAOpOJHaA, MeTalJIHICCKadl. TIOSCHEHHE OTBETA




BRICTaBIACTCH 3
fanna, =& cnyuae
HEBEPHOTO NOACHEHHS
HIM €rc OTCYTCTBHA

BEICTABIAETCA 0
Gamnos.,
Cxopocrs XHUMHYECCKHX | 3a NpaBHILHOE 5
peaxiuit H e§ 3aBUCHMOCTS OT | perenne
PAsTHYHBIX takTopos. | BricTaBNgETCH 2
Koncranra CKkopocTH | Gasina, B ciyuae
XHMH4ECKOH PCaKUMK. | HEBEPHOTO  pelleHHs
Karanus. Temnopsie sdexrsl | mm ero OTCYTCTBH
AXHMHYECKHX pearuUMi, | BEICTABNgETCH 0
O6patumocts peakuuil, | Gamnos; 3a rpamorHoe
XAMHMECKOE  DPABHOBECHE H | HOSCHEHHe OTBeTA
YCAOBUA €ro CMEINeHH. BBICTABJIAETCH 3
Gama, B  cyuae
HEBEPHOIO MOACHEHHY
HITH €ro OTCYTCTBHA
BEICTARIIACTCH 0
Gannoe.
3aKoHOMEpHOCTH NMpoTekanuy | 3a NIPABAILHOE 10
HEOPraHHYecKux peaKitui | pemenue
(HoHHEIE, OKHC/MTEINLHO- | BEICTABRAETCH 5
BOCCTAHOBWTENBHEE, THAPONHMS | Gannos, B cllygae
H 2REKTPOH3). HEBEDHOIO  pemnIeHws
HUIH €ro OTCYTCTBUA
BEICTABJIACTCH 0
GamtoB; 38 rpaMoTHOe
TIOsACHEHHE OTBETa
BHICTABACTCH 5
Gamnoe, B  cnyuae
HEBEPHOT'O MOACHEHHT
HIA €ro OTCYTCTBHA
BHICTABNAETCH 0
Bamnos,
Teopus XHUMHYECKOro | 3a MPAaBUNILHOE 10
CTPOEHUS OPraHHYECKHX | pelllcHHe
coenuHenuit A. M. Byrneposa. | BeicTarnsercs 5
Hsomepus. Tomonoruueckue Gamnos, B cayuae

PAAEL OMEKTPOHHOE W
NPOCTPAHCTBCHHOE  CTpOcHWE
MOJIEKY.T, INonarue 0
rubpunusanyy ATOMHBIX
opOurarei, IMousrtue 0
B3aHMHOM BIIUSTHNH aTOMORB B
MOJIEKYTaX.

HEBEPHOTO  pellieHus
WX €0 OTCYTCTBHA
BEICTARNAETCH 0
Gannos; 3a rpamorHOe
TIOSICHEHHE OTBETA
BEICTABIASTCA 5
Gannos, B  cmydae




HEBEPHOTO MOACHEHH
WIH €ro OTCYTCTBHH

BRICTARNIAETCS ¢
Gantos.
Yraesofopoas:: ankaHel, | 3a OpaRUILHOE 10
LHKIOANKaHHI, aNKeHsl, | pellcHHe
ANKUHBI, AUEHEl, | BLICTABJACTCH - 5
ApOMATHYECKHE YTA€BOAOPOME! | 6amioB, B Cy4ae
(Puamaeckwe M xummueckue HEBEPHOIO  pELIeHHs
CBOHCTBE, CnocoGh! | MM €ro  oTCyTCTBUS
TIOTyYeH A ). BEICTABIACTCS 0
fannos; 3a rpaMoTHOE
MOACHEHHE OTBETR
BLICTABAAETCS 5
GamioB, B cayuae
HEBEPHOI'0 MOSACHEHNA
HIA €TI0 OTCYTCTBHS
BEICTABIINETCSH 0
| Gannos.
Kucnopoaconepxanme H|3a MIpaBRIIBHOE 10
A30TCONCPHAINNE COCAMHEHUN: | pellleHMe
CHHPTBI  OOHOATOMHBIE M | BHICTABIgeTCH 5
MHOTOATOMHBIE, (eHon, | Gannos, B Clryqae
QJILAEIY OB, KETOHBL, | HEBEPHOTO  pelfeHHs
KapGoHOBLIE KHCJIOTEL, | MIM €T0 OTCYTCTBHA
IIPOCTEIC M CIIOXKHEIE 3HDHL, | BEICTARNZETCSH 0
aMHHEL, HHTPOCOCAMHEHHS, | 0allIOB; 3a IpaMOTHOE
AMWHOKHCIOTH! ((hu3Hueckue 1 | nmoscHenue OTRETA
XHMHYECKHe CBOMHCTRR, | BEICTABNRETCA 5
CIIoco0nl IonyaeHys). GanmnoB, B chysae
HEBEPHOTO MOACHEHU
HWIH €ro OTCYTCTRHA
BBICTABNAETCH 0
Samnos.
Hacts 2. MoBbimennniii yposens
Peaxnumn, noATeepKaaomme | 3a TIPABWILHOS 10
B3aHMOCBA3E Pa3NHYHEIX | pellierue
KJIACCOB HEOPTAaHHYECKHX | BEICTABNISETCA 5

BEUIECTB (LIEMTOYKa XHEMUYECKUX
TpeBpalleHRIH),

banmnos — 1 Gann 3a
KaX7a0e NpeBpallieHue
{Bcero 5
IIpeBpalleH i), B
Cilyyae HEBEPHOTO
peLueHHs aTama
LETIOYKH XMMUMECKHX
nMpeRpameHuii win
OTCYTCTBHA perieHNns




BEICTABJIAETCS 0
GannoB 32 kaxmoe
NpeRpallicHHE; 33
TPaMOTHOE MOACHEHHE
| mo KKTOMY
MPEBPALEHHK)
BEICTaBIAerCa 1 Gann
(Bcero 5 Gannog), B
clydae HEBEPHOTO
MOSCHEHHA HMNU  €ero
OTCYTCTBHA

GannoB 3a  kawgoe
npegpalleHxe,

BBLICTABNACSTCH 0

Peaxin, NOATBEepXKIaOIIME | 33 IpPaBUNIEHOE

B3ANMOCEN3E
KITaccoB

PasiIM9HBIX | pelIcHue
OPraHMYeCKHX | BEICTABNRETCH 5

BEILECTB (LeIOYKA XUMHYIECKMX | 6amior — 1 Gamn za

npeBpaleHuit),

KaXxjoe mpeepalleHHe
(Bcero ' 5
MpPeBPaIeHHI), B
ciyuae HEBepHOro
peleHys ITana
TETIOYKH XBEMHYECKHK
NpeBpatneHn i HIH
OTCYTCTBHA pelleHus
BEICTABASETCH 0
baninoe  3a  kaxgoe
MIPEBpPALIEHHE; 3a
IPAMOTHOE [OACHAHME
no KaxomMy
MPEBPRILEHUIO
BeiCTaBNAeTcT 1 Gamn
(Bcero 5 6Gannos), B
cnydae HEBEPHOIO
DOACHEHHA HIM  ero
OTCYTCTBUA
BBICTABIACTCS 0
Bamior  sa  kaioe
IIpeBpalIcHuE.

10

Yacrs 3. Bricoknii yposens

3amaya o HeopraHH4ecKol | 3a NMpaRmILHOE

XHMHHU.

pemcHie
BBICTEBIAETCA 15
Gannoe (5 Gamnor —
334 BepHOE HAITHCAHME
YpaBHeHHH

15

10




XHMHYECKHX PeaKilmi,
dopMyn Bemects u
pacuw¥rHsIX dopmyir; 5
Gannos — 38
NPaBHNIbHEL xon
peleHns; 5 Gamos —
3a . NpaBUABHEIE
pacuéTe ¢
TNOJyHCHHEM  BEPHOro
OTBETa), B  cChyyae
OTCYTCTBHA  KaKOro-
nu(o 3eMeHTa OTBeTa
BHICTABILACTCA 0
GannoB 3a  xamoyuit
3IEMENT.

10 3agaga w0 opraHmueckoit
XMMHUL.

3a IIpaBUILHOE
pelenne
BEICTABJIACTCA 15
Oanior (5 Gamnos —
32 BEpPHOE HAIHCaHHe
YPaBHEHHH
XVMHYECKHX peaKInH,
gopMyn Bemecte u
pacq&rusix Gopmyn; 5
Gannos — 3a
[IPasHITL HBEA X0a
peitenya; 5 bamos —
3a TIPAaBUIILHEIC
PRCUETE ¢
HOAYYeHHEM BEPHOro
OTBETa), R  Cydae
OTCYTCTBHA  KaKOroQ-
nufo sIeMenTa oTBeTa
BBICTABIIAETCS 0
GanmoB 32  Kaxmui
37EMEHT.

15

10

3apenyronuii kKapeapoit o6meii %

1 OMOOpraHUYecKol XUMUH

COTJIACOBAHO:

Ipopexrop 1o yuebHoif paore

K. H. Cem&uosn

AN Sp&menko




(hemepanbHOE rocy1apCTBEHHOE GIOUKETHOE obpa3oBaTe/IbHOE
yupesK/IEHHE BBICIIEr0 00pasoBaHus
(IEPBBII CAHKT-TETEPBYPI'CKHI TOCYJAPCTBEHHBIA MEIALHCKAN
VHUBEPCUTET UMEHU AKAJTEMMKA HLIL ITABJIOBA»
MUHUCTEPCTBA 3/IPABOOXPAHEHUSA POCCUMICKOA ®EJEPAIIA
(®I'BOY BO IICTIGIMY um. U. I1. Tasnosa Munszzpasa Poccuu)
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OcHOBHbIE TOHATHS XUMHH

ATOMBI ¥ MOJEKYJIBL. XHMUHYECKUH 3/IEMEHT, IPOCTOE BEMIECTEO, CIOKHOE BEIUECTEO, CMECh BEILECTB.
Tonsrte 06 amtorponHbix Mopudukauusax. OTHOCHTE/bHas aTOMHad Macca, OTHOCHTEJILHAA
MoneKy/sapHas Macca. 3aKoH ABOrazipo U €ro CleACTBUE. Vpaenenne Menzeneesa — Kianelpona.
BaneHTHOCTL U CTENEHE OKUCICHUA.

Crpoenune aToMa, XHMHYECKas CBSI3b. CrpoeHHe BelecTBa

CTpoeHue SHEP ¥ INMEKTPOHHBIX 00ONOHYEK aTOMOB XHMUHCCKHX 5]I€MEHTOB, S-, p-, d-dJIEMEHTOB.
[leprHoM4ECcKUiA 3aKOH U CTPOCHHE MEPUOIUIECKON CHCTEMBL. WzoTtornsl. THIIBI XUMWUECKHX CBA3EH:
KOBaNeHTHas (TONApHAs ¥ HETONApHad), HOHHAdA, BOJAOPOAHAL, metajutnueckas. CrpoeHue
KOMIUIEKCHBIX ~ COEJMHEeHMil. ArperaTHoe COCTOSHHE BEIUECTB, BEILICCTBA amopdHbIE U
kprcTanueckue. THIIBI KPUCTAITMYECKHX PELICTOK.

Boaa u BoJHBIE PACTBOPHI

Boza: CTpOEHHE MOJIEKYJbl, (U3HYECKUE H XUMHHECKHUE cBoiicTBa. PacTBOPUMOCTE BEIIECTB,
3aBHCHMOCTh PACTBOPHMOCTH BEILIECTB OT UX IPHPOJEL, TEMIIEPATYPbl U AABICHUA. TWIBl pacTBOPOB
(razoo6pasHble, JKuKUe, TBEP/BIE). BEIpaKeHNE COCTaBa pacTBopa (MaccoBast 0N, OOBEMHAS A0,
MonsipHas KoHueHTpamus). IlpeacTaneHue O KOJUIOM[HBIX PacTBOPAXx. 3HaueHKe pPacTBOPOB B
MEQULMHE ¥ OHonoruy. DJEKTPOIMTHYECKAsd AUCCOLHMALMA. Crenens pucconuaunn. CunbHbIe H
crabble 3neKTPOMUTEL. VIOHHBIE YPaBHEHHs PeaKLHii.

OcHOBHbBIE 32KOHOMEPHOCTH IPOTEKAHHS XHMHYCCKHX peaxiHii

KaccuduKalds peakuyii: COeMHEHUs, PasNoKeHNs, 3aMCIICHN, obmena. CKOpoCcTb XUMHUYESCKUX
peakuuil 1 €€ 3aBUCHMOCTE OT Pasi4HBIX daxTopos. KoncTaHTa CKOpOCTH XMMHUECKOH peakluu.
Katanus. TernoBsie SP(EKTHl XUMHHYECKHX —pPEaKLHi. O6patumocTts  peakiui. XHMHHYECKOS
PABHOBECHE M YCJIOBHS €r0 CMELICHHU. OKUCTUTENbHO-BOCCTaHOBHTE/IbHEIC PEAKLIMH.

Kacchl HEOPraHHYECKHX COeIHHEHUT

OKCH/IbI, KHCIIOTBI, THAPOKCH[BL, COJIH (xiaccubuKauus, HOMEHKIATYpa, crioco0Bl MONYHEHUS H
cBoiicTea). AMQoTepHOCTh. [MAPOIHU3 COTICH: THITBI THAPONIN3A.

MeTtajabl

O6las XapaKTEpUCTHKa METaloB: (H3UYECKHE H XHMHUCCKHC ceoiictBa. OOme crocobst
MOJIyYeHH s METAJLIOB. DIEKTPOXHMHUHUECKHH P/ HANPSKESHUH METAJIIOB. O6as xapakTepuctyka IA-
1 IIA-rpyIin MepHOAMIECKOH CHCTEMB. CBoiicTBa HATPHs, Kalus, KalbIUa 1 Mariis U ux COSIMHEHHH.
JKécTKOCTh BOABI M CTIOCOOE! €€ yCTpaHeHHS.

CBOHCTBA ATIOMHHHS Y €T0 COSTHHEHUH,



CpoficTea OKCHAOB M THapokcnpos xpoma(ll) m (II[), xpomMaToB W AMXPOMAETOB. CeoiicTRa
MEPMAHIaHaTa Kalusd; BOCCTAHOBICHUC TiepMaHraHar-HoHa B KHCIOH, HefTpanbHOM 1 LIETOYHOHA
cpenax.

CroO¥CTBA JKeNesa, OKCHAOB ¥ THAPOKCHIOB sxenesa(ll) u (II). CeoticTaa coemunennit Mmeau(l) u (11).
CaolicTBa OKCHIA B FCHAPOKCHAA LUNHKA. ' - "

Hemeramis: '

O6mas xapaxrepuctuka IVA-, VA-, VIA-, VIIA-rpyim TEPHOSMHMECKOA CHCTEMBI. RBoaopon, ero
XMMUHECKHe i GHINYECKHE CBOHCTBA,

Xnop. Ceoifctsa 1 cOCOGE IOy eHUS XJIOPOBOAOPOZE H XTIOPHIOB, THIIOXIOPHTOB, XJIOPaTOB.
Kucnopoa, ero MOny4eHne, CpapHeHHe 1 PUIMIECKAX 1 XHUMHIECKHX CBOMCTB KUCIOpPOJA M 030H3,
OKHCIHTEBHO-BOCCTAHOBHTENBHDIC PEAKIIUA ¢ yHACTHEM NEPOXCH/A BOAOPOAA.

Cepa, ¢& QMINISCKUE i XUMHUHCOKUC cpolicTea. ColicTpa ¥ cnocolE! NOAyHeHNs COeIHHECHUH CepELl
CepoBOLOpOJa U CYNL(MIOB, OKCHIOB, CEpHUCTON KHCIOTH H cynbHUTOB, CEepHOU KHCAOTH H .
cynBdhaToB. ' .
A30T, ero Pu3UUECKHE ¥ XUMAHECKHT ceoiicTRa, nosyueHue. CBOlCTBA aMMHaKa H coneil aMMOHMA,
oxcunos asora(l), (I u (IV), A30THOM KMCIOTEl H HUTPAaTOB, 830THCTOH KHCIOTH! H HUTPHUTOB.
[MonyseHue aMMHAKA H A30THOM KHCIOTHL

@ocdop, ero QuinTeckMe M XHMUIECKHS cBolicTea. CsolicTBa coemmueHuit  docdopa:
toctoposoopona H GoCHHOB, OKCHAOR docopa(il) u (V), dochopHOE KHCAOTEL 1 tocdaros.
Vrnepos, ero (puiaHueckue M XUMHIECKUC ceobicTBa. CBoMcTBa M crioco0ur MONy4eHHA OKCHJIOB
yriaepona u xapGonaros. CeoHcTBa YrOJBHON KMCIOTEL.

CsolicTBa KPEMHUs, OKCHA KPEMHHA, KpeMHIeBoH KHCJIOTEE 1 CHNHKATOB,

TeopernaecKue HOJOKEHHH oprasavecKol XAMAR

Teopysi XHMHYECKOrO CTPOCHHA OpraHNYEeCKHX coepuHenn#t A. M. ByTieposa. H3omepus.
TOMONOrHYECKYe PSBL. DVEKTPOHHAS [PUPORA XHMUHECKHX cBs3ell B MONEKyJax OpraHMveCcKuX
coemunenuit. Crnocobu paspelBa cpselt, momsTHe © CBODOIHEBIX pPajHKalax. DNEeKTPOHHOE H
NPOCTPAHCTBEHHOE CTPOGHHME MONEKYJl Ha npuMepe MeTaHa, JTHJCHA ¥ Gemsona. Ilomarue ©
ruBpHan3anKuY ATOMHBIX opGuTaseii. [loHATHE O BIAMMHOM BIHSHUH ATOMOB Ha TIPUMEpE HECKOMLKIX
coemuHeHul (Tonmyon, ¢eHom, XJAOpYKCyCHad kucnota u Ap.) OOWmME TNOHATHA XHMHH
BEICOKOMONEKYIAPHBIX .COGRHHEeHmi  (MOHOMED, [OMHMED, aNEMEHTapHOe 3BEHO, CTENeHb
nosnMepraliEn). Peakimu TOMMMEPH3AUHH W MONHKOHJEHCALNH. TIpUHUMNE! HOMEHKJIATYPhL '
opraHidecKux coeauHeHUH,

OcHOBHBIE KJIACCHl 0PraHHUeCKHX coeqHHEHHH

VIeROROPOABE: ATKAHEL, ATKSHBY, ANKUHEL, JUCHOBLIC YFREBOAOPOIB], APOMATHHECKHE YTICBOLOPOE!
(puspueckue ¥ XMMUMECKHE cBOlicTBA, cnocobm nomywenws). [Ipepcrapienue o CTPOCHHE
HUKI0ANKAHOB. KHCIIOPOACOAEPIKALIHE COCRUHCHIA: CITUPTH OBHOATOMHEIC M MHOTOATOMHBIE, denon,
AT IerA b, KapGOHOBEIE KHCIOTHI, CROMHBIC a¢apt (Pu3MvecKie B XUMINSCKUS ceojicTRa, crocObLI
noNyueHHA).  A30TCORCPIKAIHNE COeNAHEHUs, AMMHBI anHdaryeckue H ApOMAaTHYECKHE,
AMMHOKMCIOTE!  ((M3EdecKne H XAMHHCCKHO CROiICTBA, CMOCODBI TOTyHEHHs). Baxwuefiiye
IPHPOJHEIC OPraHiYecKue COCNMHCHI (G, KUPEI, YIACBOABI, HYKNEHHOBLIS KUCIOTEL).

Tunosste pacuéniivie 3a0a%u
1. BoluucIenKe MaccoROM Wik 06REMHOH KONN KOMIIOHEHTA.
2. BerucieRne MOIApHOH KOHIEHTpallly. '
3. BEIYWCICHAE OTHOCHTENRHBIX [IMOTHOCTEH BellecTB B razoofpasHoM COCTORHMH.
4. Byaucnenne o6nEMa razoofpasHoro BEIECTRA MA3BECTHOM MACCH! MJIM U3BECTHOTO KONHYECTRA MPH
HOPMATBHEIX YCIIOBUAX % YCIOBHAX, OTIMHAIOIXCH OT HOPMANIBHBIX. : :
5 VeTaHOBIEHHE MOTEKY EPHOR GopMy Bl BEIECTRA O MACCOBEIM JO/IAM JNIEMEHTOB WK IO MaccaM
HpOTYKTOB CrOPAHHA.
6. Beruncnenue Macesi {00pEéMa, KONH1ECTBA BEIIECTRA) OJIHOTO N3 YYACTHUKOB PEAKIMH IO H3BECTHOMH
macce (o0BEMY, KOJNHIAECTBY BELIECTBA) APYTOro YUaCTHHKA PeaKuiH.
7. 3apaul Ha B30BITOK M HEAOCTATOK PEAreHTOB.
8. 3afadH ¢ YIETOM BHIXO/2 IPOXYKTA PCAKIUA B IPOLIEHTAX OT TEOPETHHECKA BOSMOKHOTC.



. Tunoesie KAUECNBERHBIE 3AOAU
1. HanvicaHHe ypaBHeHMiT peakiyil, HIUTIOCTPHPYIOMIX CXEMBL, B KOTOPOH OFOBOPEHS! BCE HITH TONBEKO
OTASHBHEIE 3TATib.
1 MuOrocTATHMHELA CHHTE3 OPraHK4YECKOTO WIH HEOPraHHICCKOro BeLLeCTBa
3. DBoifBlcHHE BOIMOKHOCTM TNPOTEKAHUE PEAKUHH MEMJLY BENIECTBAMH . B TIPEUIONEHHOMA

COBOKYTHOCTH BELUECTS.
4. CocTaB/ICHHE YPaBHEHUH OKHC/IHTENBHO-BOCCTAHOBHTEMLHBIX peaKmuii ¢ UCTIOME30BAHACM METO/R

3NEKTPOHHOTO JanaHca.
5. CocTapneHue (HOPMyY’i FOMOTIOTOR H H30MEPOR OPraHWHeCKUX BELICCTS,

K. H. CeméHoB

Basepyouui Kapeapoi oOmei @ffbﬂj
# GHOOPraHKIeCcKOH XUMHHU ‘

COT'JIACOBAHO:
IIpopexTop no yaebHoit pabote

A, W Spémenko



(benepansHOE TOCYJapPCTBEHHOE OIO/UKETHOE 06pa30BaTEIbHOE
yUpeKIeHHUE BBICIIEr0 00pa3oBaHus
«IIEPBBII CAHKT-IIETEPBYPI'CKUAM T'OCYJAPCTBEHHBINA MEJIAIIAHCKHNI
VHUBEPCUTET UMEHU AKAJTEMHKA H.II. IIABJIOBA»
MUWHUCTEPCTBA 3/IPABOOXPAHEHUSI POCCUICKOMN ®EJEPAIIANA
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KpHTepHH OleHHBAHHS BCTYIHTEILHOI0 HCIILITAHHS 10 XHMHH B (opme cobeceoBaHUS IS
nocrynajomux B ®Ir'BOY BO IICII6I'MY um. H. II. ITasiosa Munsapasa Poccun B 2024 roxy

COJIEP’)KAHUE U CTPYKTYPA 9K3AMEHAIIMOHHOI'O BUJIETA 11O XMMHWH

KPUTEPHUU OLIEHUBAHMUA
ComepkaHHe M CTPYKTypa OK3aMEHALMOHHEIX OWJETOB 1O XHMHM pa3paboTaHEl B
COOTBETCTBHH C YTBEPKIEHHBIMA MUHICTEPCTBOM HAYKH M BBICIIET0 00pa3oBaHUs PEKOMEHAALHAMH
KUM EI'D (www.fipi.ru).
DK3aMEHAlMOHHEIA OWJIET COCTOMT M3 3aJaHuil, MOCTPOSHHBIX Ha MaTepHasiaX HECKOJIbKHX
TEMaTHYECKHUX OJIOKOB.
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peaknmii i e 3aBHCEMOCTb OT | OfbiACHeHHS
Pa3NIIHEIX aKTOpPOB. | BEICTARILISTCH 3
KoHcTaaTa ckopocTH | banmna, B Clydae
XEMWIECKOH peakuyMH. | HEBEPHOro
KaTamas. Temmossie 2(GdekTr! | OOBICHEHNA WM €T0
XHMKBYECKAX peaxuuil, | OTCYTCTBHA
OGpaTuMoCTh pPEAKUUH. | BRICTABIASTCH 0
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BOIIPOCHL
BLICTABACTCS 2
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HEBEPHOTO OTRETA MM
ero OTCYTCTBES
BEICTABAAETCH ¢
Hamios,
3axoHOMEPHOCTE ITPOTEKAHUA | 3a ITPEBUNIEHOE 10
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BEICTABIACTCH 0
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ero OTCYTCTBHA
| BEICTABIASTCS 0
Gannoeg.

| Kmcnopoacogepxamue | 3a TPABKILHOS 10

A30TCOICPIKAIIHE COSOHHEHHS, | COBACHEHKE

CIIMPTHL  OFHOATOMHEBIE M | BBICTABJISETCS 5

MHOrOaTOMHEIE, denon, | 6amnes, B coydae
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BLICTABISACTCS 5




HYacrs 2. [loBsImiennsld yposenn

Peaxiiun, momTBepmparoIIve
B3AHMCCRA3L PAAIHLIX
KJIaccon HEOPTaBAIECKHX
BEIIECTR (IEITOTRA XHMHYSCKIEX
HpeBpaieHu),

3a DpAaRHNBHEI OTBET

H TPAMOTHOE
HOsSCHCHHE

BRICTARIIETCS 10
Cannor — 2 Gamwia 3a
KaKIOE NPERpallICHHC
{BCero )
NIPEBPaIICHHLH), B
cayyae HEBEPHOTO
OTBETA W/HM
TOACHEHHS sTana
HEMOUKY XUMHYECKHX
[IpeBpamean HITH
OTCYTCTEBHS OTBETA W
YHOACHEHEA

BEICTAB/IRCTCS 0
bamnror  3a  Kaxgoe

OPEBPALCHHE,
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Peakume, nogreepxiaomme
B3aHMOCBA3E PAITMYHBIX
KJIaCCOB OpraR{4eCcKHxX
BEIECTB (LeNoYKa XUMHISCKHX
IIPERpALeHA),

32 OpaBHIbHEL OTBET
0 TPaMOTHOE
[IOACHEHHE

BRLICTARIACTLS 10

BamnoB — 2 Gamwia 3a |

Ka&0e TPERPALICHIE

(Beero 5

HpeBpaesuti}, B

{ coyaae HEBEPHOTO

OTBETa H/WTH
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HETTOIKH XUMMHYECKHX
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TIOSCHEHHS
BEICTABITACTCH 0
faamor 3a EKakgoe
TpEBpamEHAE,
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Yacte 3. Beicokuii yposenn

3agada 10 HSOPTEHWYECKOH
XHMWH,

3a mpaBUILHBIE OTBET
u o0BsCHEHUE XOZXa
pelmeHus AT

BREICTARJIHETCSA 15 ]

BannoB (5 OamnoB —
38 BEPHOE HOSCHEHIE
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HaIoB — 3a |

IIPaBUIIBHOE

TIOACHEHAA xona
pemenus; 5 Gammos —
3a N PaBAILHES
pacyére! c
HOYYEHHEM BEPHOTO
OTBETA ~ B CjIydae
NpaBAABHOTO  XOHAA

pemieHusd), B ciydae

OTCYTCTBHS HITH
OTIHOKH B KAKOM-THO0
ITNEMEHTE OTBETA
BBRICTARIIAETCA 0
famios 3a  KeIBIL
3TEMEHT.
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Janaga
XUMPH.

IIg

Opra’HugecKol

| 3a MPABHNBHEIA OTBET

u o0pAcCHEeHHE Xoma

petueHAs 3ajavm |
BBHICTABRISIETCH 15

GanmoB (5 GamioB —
3a BCPHOE NOACHEHNS
XUMHYECKAX

[IPEBpamCHHH 7
pacgéTHbIX Qopmyn; 3
GanoR — 3a
TIPaBUILHOES

HOSCHeHRA xona
pewenns; 5 Sanior —
3a [1PEBHUIILHERS
pacaEThl c

| monyuenmem BepHoro

OTBETA B CHyYae
MPaBIILHOTO X0da
pemIeHuA), B Cily4ae
OTCYTCTBHA HIH
ONMMOKY B KAKOM-TIU60
3MeEMeHTe 0TBETA
BRICTARITACTCS 4]

GanmnoB 2a KeXmpnf |

2NEMERT.
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3aBexyromuit xadexpokt obmel
U OHOOPraHAIECKOH XUMHAL

COI'NTACOBAHO:
ITpopexTop o yuebuoit padore

; K. H, Ceménon

A H. Spémenxo




OBPA3EI 3K3AMEHAIIMOHHOT'O BAJIETA.

1. OnumakoBoe NEKTPOHHOE CTpoeHAe IMEXT JacTria Ca' i
a) K* &) Ba B} Sr nF,
YRamuTe 2NeKTPOHHYH KOHQHIYPALIHIO STOTO HOHA,
2. KaK H3MEHHTCS CKOPOCTE XUMUUECKOH peakiuu

20+ 0, —2C0O
TIp# YBEJIMHCHUN faBIeHAs B 1Ba pasa? Kakum OyzeT ypaBHeH e CKOPOCTH NpaMOil peakinu?
3. Kaxwe peImecTra Mponymie s B YPaBHEHUH OKHCTHTETLHO-BOCCTAHOBATENBHOHN pearunn? YKaxmTe
KO PRIHEHTE] B PEAKIIHE, OKACIHTENb ¥ BOCCTAHORHTEND:
NHsz + ... + H2804 — N + MnSOQq + K580, + ...
4. llpuBenure IpuMep OPraHUTECKOTO COENMHENN, CONEPIKAIIETC ATOM yriaepoga C*2.
5. [IpHBeRUTE IpUMEP pPeaKiHH TAOTeHHPOBaRAs BeH30N4.
6. IlpuBeyTe ypagHeRsae KadecTReHHOH Peakuuy Ha GeHon.
7. llpaBenmTe ypaBHEHHS peaKImii, ¢ TIOMOIIEIO KOTOPBIX MOXKHO OCYIIECTBHTH CISHYIOIINE
IIpERPALICH A

CuO ~> Cu — CuCl, —» Cu(NO,), - CuO - CusO,

8. CocTaBbTe ypaBHEHNS PEdKIIH, OTBEIAI0IMIX CXEME TPERPAHISHUEH _
CH,CH,CH,Cl > CH,CH,CH,0H —» C.,H, —» CH,CHBrCH,Br - C.H, —» CH3C(O)CH3 :
9. TIlepoxcun HaTpns oBpaGorTamn ropaeel  Bono#. ObpasoBaBmimifes pacTRop mEouu
uekTpamzosamy 324 r 10 % pacTBopa cepHOM KRCAOTEL Onpegenare Maccy B3ITOTO MEPOKCHAA. '
10. ¥rieBonopon REUMKIMTIECKOTO CTPOSHASL Maccol 8,4 T MoKeT OPHCOSNMHNATE 3,36 I ROOOpOAA.
Onpenenwte MONEKYISPHYIO GOPMYTY COEAWHEHUS H IPCOTIOKHTE CTPOCHHE M3OMEPOB JAHHOIO
cocTaBa,



