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PABOYASA NPOrPAMMA YYEBHOW ONCLUUNIINHDLI
51.0.16 Xumus

1. Ko n HaumeHoBaHue HanpaBneHua nogrotoBku/cneyuanbHocTu: 06.03.01 buonorus

2. Mpodcdunb nogroroBku/cneumnanusauusa: bruonorus
3. KBanudukaumsa BbinyckHuka: bakanasp
4. dopma obyyeHusa: O4Has

5. Kachenpa, oTBevawwas 3a peanmsaumio gaucumnnuubl: 1001 obuien n HeopraHM4eckom
XUMUU

6. CocTtaBuTENMU NpOrpamMmbi:

CemeHoBa NanvHa BrnagnmmnpoBHa, OOKTOP XUMUYECKUX HavK, npodeccop;

KosagepoBa Onbra AHaTonbeBHA, JOKTOP XUMUYECKUX HAYK, JOLIEHT;

Xoxnos Bnagumup KOpbeBuY, JOKTOP XUMUYECKUX HaYK, Npodeccop:

Bangpbiwes Omutpun KOpbeBmY, KaHAMAAT XMMUYECKMUX HAYK, OOLEHT

7. PekomeHpoBaHa HMC xumuuyeckoro dakynbteTta npotokon Ne 4 ot 11.04.2024

8. Yue6HbIn roa: 2024/2025 CemecTp(bl): 1,2,3



9.lenu u 3apayum y4eb6HOM AUCLMNIIUHBI

OucumnnuHa  «Xumua» aBnsetca 6a3oBOM  AUCUUNIIMHOM OCHOBHOM 4acTu oOpasoBaTernlbHOro npolecca,
dopmupytowen y oby4darwmxcs roTOBHOCTb K AanbHENLeMYy OCBOEHMIO NPOMUIbHBLIX AUCUMMINMH U KypCoB,
rPamMoOTHOMY MPOBEAEHUIO HAy4YHOro SKCMEPMMEHTA W WMHTEprnpeTauuu MoflyYeHHbIX pe3ynbTaToB, a Takke
KoMcpopTHOMY O0Oy4eHUIo B BY3€E.

Llenblo OCBOEHUA OUCLUMMIIMH sBNSieTcAa (OpPMMPOBaHWE Yy CTyAEeHTOB HeobxoguMmoro obbema 3HaHun U
NMPaKTUYECKMX HaBLIKOB B 00nacTM XMMuUM ONs pellueHust npodeccuoHanbHbIX 3adady B npouecce ux Oyaylien
npodeccnoHanbHon oeAaTenbHOCTMY.

3agaum y4eOHOW OANCLUUNIIUHDbI:

- paccMOoTpeTb obLleTeopeTMIECKNE KOHLIEMLMW, 3aKOHbI 1 TEOPUN, N3YYUTb CBOMCTBA 3NIEMEHTOB U 06pasyeMbix
UMW COEOVHEHWUN, OCBOUTb NPOGNEMbl MOJyYEHWUs] HOBbIX HEOPraHM4Yeckux BELLECTB C 3apaHee 3agaHHbIMU
CBOWCTBaMM, 0O3HAKOMUTb C NPOOeMamMm 3aLlLMTbl OKpYKatoLLEeln cpeabl;

- 03HAKOMWUTb C OCHOBHbLIMMW MOSIOXKEHUSIMU XMMUYECKON TEPMOANHAMUKA N KUHETUKW, MPUHLMNAMMK YCTaHOBINEHUS
paBHOBECUIN U MPOTEKAHWUS MPOLIECCOB; HAY4YUTb NMPUMEHSITb OCHOBHbIE MOJIOXKEHUS TEPMOOUHAMUKA U KUHETUKM
ONs pasnu4YHbIX PU3NKO-XUMUYECKUX CUCTEM U NPOLIECCOB;

- U3y4yeHMe TEeOpPEeTUYECKMX OCHOB XMMUYECKMX UM WMHCTPYMEHTaNbHbIX METOAOB aHanmM3a, OCBOEHME HaBbIKOB
NpPaKkTU4eCcKoro MnpoBeAeHUs aHanmM3a MOAESIbHbIX CUCTEM U NPUPOAHLIX OOBLEKTOB, a Takke npuobpeTeHue
HaBbIKOB 06pabOoTKM pe3ynbTaToB SKCNEPMMEHTA U UX MHTepNpeTauuu;

- Hay4YUTb OnpeaensaTb peakUMOHHbIE LEHTPblI B OpraHMYecKon Mornekyrne, NporHo3npoBaTh HanpaBleHne peakumm
N ee BO3MOXHbIA MEXaHW3M; OCBOUTb MeTOAbl OnpeaerieHnUst CTPOEHUS U OYUCTKA OpPraHUYecKUX CoeduHEHUN,
0600wWaThb 1 onucbiBaTb NPOBEAEHHbIE 3KCMEPUMEHTDI.

10. MecTto y4ye6HOM aucumnnuHbl B cTpyKType OOIN: o6s3atensHas YacTb Gnoka B1.
YyebHaa pgucumnnmHa "Xumusa" OTHocuTCA K obssatenbHom 4Yactu bnoka 1 «ducumnnauHel  (Moaynm)»

depepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro craHgapTa Bbicllero obpas3oBaHUSA MO CheumasribHOCTU
06.03.01 buonorusa (6bakanaepwuar).

OcBoeHue y4yebHOM AucuMNIIMHBbL "XuMus" onmpaeTcsi Ha 3HaHUSA 00s3aTenbHOro YpPOBHS OO0 BY3OBCKOW
noAaroToBKM No xumun. CTyAeHT OOSMKEeH 3HaTb 00LEeTeopeTUHecKne KOHLEMUUN, 3aKOHbI U TEOPUM XUMNYECKON
HayKku, CTPOEHME aToMa; KracChbl HEOPraHUYECKUX U OPraHNYECKNX COeOUHEHUN; XUMUIO OTAENbHbIX 3IEMEHTOB U
KNaccoB OpraHMYecknx BeLWecTB, YyMeTb nucate OpMynbl MOMEKyn BeLIeCTB,ypaBHEHUA peakuun B
MONEKYNSAPHON 1 MOHHON (bopmax; BECTU pacH€Tbl MO PopMynam U ypaBHEHUAM XUMNYECKUX peakumn; paboTaTb
CaMOCTOATENbHO; NPOBOAUTbL XMMWYECKUE 3KCMEPUMEHThI; BECTM HabnwaeHus 1 genaTtb BbiBOAbl; paboTtath B
KOnnekTuee..

OvcumnnuHa "Xumuna" aensetcsa 6a3oBor ANs AanbHEWLero M3yyeHusl Takux AUCUMNIUH Kak: "Brnodmsmka”,
"Buoxumus”, "®duamonorusa", "Umtonorma”, "Tuctonorusa", "OpraHusaumss ©GuUOMeOUUMHCKMX WccrneaoBaHURn",
"Mukpobuonorna u  Bupycomnorusi”,  "MonekynsipHas  6uonorusa”,  "BuotexHonoruu",  "MonekynsipHas
6uomeanumMHa";a TaKke ANs NOAroTOBKM K rOCy4apCTBEHHOW aTTecTaLuun.

3HaHWA, YMEHUs1 1 HaBblk1, bopMupyemblie OaHHOW y4eOHOM OUCUMMNMHON, ABNSTCA 6a3on Ans: NoHWMaHus
BCEX XUMUYECKNX OCHOB BUOMNOrMyecknx NpoLeccoB; 3(eKTUBHOIO NPOXOXAEHUS y4eBOHOW, NPON3BOACTBEHHON 1
nNpeaavnioMHON NPaKTUK; BbIMOMHEHNS U HAaNnUCaHWS BbIMYCKHOWM KBannguKaLuMoHHON paboTsl.

11. NMnaHupyeMble pe3ynbTaTbl OOyYeHUA NO AucUUNUHe/MOAyNio (3HAHUA, YMEHUs!, HaBbIKK),
COOTHEeCEHHble C NnaHUpyeMbiMM pe3yfibTaTaMU OCBOEHUsi obpas3oBaTenbHOW NporpamMmbi
(KoMneTeHUMUsIMU) U UHAUKATOPAMM UX AOCTUKEHUA:

Koa HassaHue Koa(bl) WHaukaTop(bl) MnaHvpyemble pe3ynbTatbl 00y4YeHns
KOMNeTeHLMn

OrK-6 | CnocobGeH OlK-6.1 | OemoHcTpupyeT 3HaTb:
ucnons3oBaTb B NoHUMaHue - ponb XMMWUM B €CTECTBO3HaHUW, €ee CBA3b C
npogeccroHarnsHon OCHOBHbIX 6uonorverr M MeQUUMHOW, 3Ha4YeHWe B  KU3HU
AEeATENbLHOCTU KOHUenuui M | COBpEMEHHOrO OO6LLECTBA; BaXKHEWLUME XMMUYECKMe
OCHOBHbIE 3aKOHbI MEeTOLO0B, MOHATMA W  OCHOBHbIE YYEHUS; NEeprogNYECKOM
DUBNKM, XUMUK, HayK COBpPEMEHHbIX N3MEHEHNN CBOWCTB 31IEMEHTOB;
o 3emne u Guonoruu, HarnpasneHun - TeopeTnyeckme OCHOBbI (OU3NYECKOM N KONSOUAHON
NPUMEHATL  MeToAbI MaTeMaTuKu, XUMnu;
MaTeMaTn4eckoro MU3NKM, XUMUU U | - OCHOBHbIE 3aKOHbI, TEOPETUYECKNE OCHOBbLI peakLmnin
aHanusa " Hayk o  3emne, | 1 MpPOLECCOB, WCMONb3YyEMbIX B aHanMTUYecKown
MoAenMpoBaHus, nepcrnexkTmB XUMUW, MeTodbl, MpMeMbl 1 Cnocobbl BbINOMHEHUSA
TEOpeTUYECKNX " MEXONCUMNINHAPHBI | XUMWYECKOTO U (DU3MKO-XMMUYECKOro  aHanuaa,
3KCNepUMeEHTanbHbIX X MccrnenoBaHun npyvHUMNBI 1M 0BnacT MCMNOmNb30BaHWS OCHOBHbIX
nccnenoBaHun, METOA0B XMMUYECKOro aHanmsa B buonoruu.;
npuobpeTatb HOBblE - OCHOBHblE KIacCbl OPraHUYecKUX COeOUHEHWN, UX
MaTeMaTuyeckne  wu CTpoeHue, cnocobbl  MonyyYeHus, uU3nNYeckne 1




€CTeCTBEHHOHay4HbIe
3HaHUA,  UCMONb3ys
COBpEeMeHHble
obpasoBaTesibHble U
MHPOPMaLMOHHbIe
TEXHOMorm

XUMUYECKME CBOWCTBA, a Takke WX Ouonorumyeckyto
pornb.

YmeTh:

- MCMONb30BaTb 3HAHUS TEOPETUYECKUX OCHOB XUMUK
Ons oObsICHEHWs] CBOWCTB BELLECTB M peakuui, B
KOTOPbIX OHW Y4acTBYKOT; MNPUMEHATb 3HAHUS B
obnactM xumum Ons OCBOEHMST NPOeccMoHarnbHbIX
ONCUUNIAVH U peLleHns NpodeccuoHanbHbIX 3agay;

- ucnonb3oBatb  TeopeTudeckyto  6a3y  ans
0ObACHEHUS  (PU3MKO-XUMMYECKUX  NPOLECCOB B
NpUpoaHbIX 0bbekTax;

- OnpeaensiTb PeakuMoHHbIE LEHTPbl B OpraHM4ecKon
MorneKyrne, NPorHo3npoBaTh HanpaBieHNe peakuun 1
€€ BO3MOXHbI MEXaHU3M;

BnageTtb:

- XMMWUYECKMMM CBOWMCTBaMU U criocobamu nonydeHus
OCHOBHbIX HEOPraHNYeCKNX BELLECTB;

- OCHOBaMM XUMWUYECKUX U  (PU3UKO-XUMUYECKNX
MeToa0B aHanuaa 7 MeToa0B obpaboTku
3KCMEePUMEHTarbHbLIX Pe3ynbTaToB;

- OCHOBHbIMM MeTO4aMu ornpeneneHust CTPOeHUs U
peakLMOHHOM cnoco6HocTn OopraHM4ecKmx
COeUNHEHNN.

OrlK-6.2

Mcnonb3yeT HaBblkK
nabopaTtopHon
paboTbl K MeToabl
XUMUu, Pur3nkm,
MaTeMaTU4eCcKoro
aHanusa ans
peLueHusi
npodeccroHarnbHbIX
3agaq

3HaTh:

- metoabl 6e3onacHoro obpalleHus ¢ XUMUYECKUMMN
BELLECTBAMU C Y4ETOM UX PU3NYECKMX U XUMUYECKMX
CBOWCTB;

- OCHOBHble MeTobl aHanusa.

YmeTb:

- nnaHMpoBaTb U MPOBOAUTb  XMMWUYECKUN
3KCMEepPUMEHT.

Bnapetb:

- TEXHWKOW 3KcrnepumeHTa B XUMUWYECKOM

nabopatopum C WCMONb30OBAHMEM XMMUYECKMX U
WHCTPYMEHTasbHbIX MeToa0B aHanwuaa,
METPOMOrMYECKUMM ocHoBamu aHanusa,
mMeTofornornent Bblbopa MeTodoB aHanusa, UMETb
HaBblkW WX MPUMEHEHUS AN aHanusa MOoAEMnbHbIX
CUCTEM Y NPUPOAHBLIX OOHLEKTOB;

- TEXHUKOW nonyyeHus OpraHn4Yeckmx "
HeopraHM4YeckMx BeLIeCTB, a TaKke MeTodaMu WX
OYMCTKM U aHanusa.

12. O6bemM AucUMNIIMHBLI B 3a4YeTHbIX eAuHuuax/dac.(eé coomeemcmsuu ¢ y4ebHbIM raHoM) —

8/288.

dopma NpoMeXyTOYHOWN aTTecTauumn(zayem/sk3ameH) 3a4em, 3a4yem ¢ OUEHKOU, IK3aMeH

13. TpyAoeMKoCTb N0 Bugam y4ebHom paboThbl

TpynoemMKkocTb
B yuebHoit paboTbl Bcero Mo cemecTtpam
Ne cemectpa 1 | Ne cemectpa 2 | Ne cemectpa 3
KoHTakTHasa pabota 160 50 60 50
nexkuuu 16 30 16
npakTnyeckme - - - -
B TOM yucne: | nabopatopHble 34 30 34

KypcoBasi pabota - - - -

Op.suds! (npu Hanu4yuu) - - - -
CamocTtosiTensHas pabota 92 40 30 22
MpomexyTouHas atTectauus (ons ak3ameHa) | 36 - - 36
Utoro: 288 90 90 108
13.1. CopepxaHue gUCLUNMIUHDI

a/n HanmeHoBaHue pasgena ConepxaHue paanena ANCLMMNMAHb! Peanusauus
OUCUMMINHBI pasgena




OVUCUMMNUHBI C

NMOMOLLIbIO
OHNnanH-Kypca,
QYMK *
1. Nekunn
O6LWas n HeopraHu4eckas XuMusi
SYMK™"
"B1.0.16.
MecTo xumumn B pagy eCTeCTBeHHbIX HayK. XuMmusa u oxpaHa | Xumusa (O6wwas
OCHOBHbIE MOHSTUS N 3aKOHbI oKkpyxatwwen cpegbl. PyHOaMeHTanbHble 3aKOHbI XUMWUK "
1.1 xumumn CoBpeMeHHas MonekynsipHas u HemornekynspHaa ¢opma KpuCTanmoB. | HeopraHu4eckas
XMMUYecKas aToMUCTMKa CrexnomeTpmyeckne 3akoHbl XUMWUW.  [@30Bble 3aKOHbI. xumus)"
MocTtosiHHasn ABoragpo. Monb. MonsipHas macca. https://edu.vsu.r
u/courselview.p
hp?id=10614
SYMK™"
"B1.0.16.
Xumnga (Obwas
CkopoCTb M MexaHu3M Xumudeckon peakuun. CkopocTb u "
1.2 XvMun4yeckas KUHeTuKa KOHLUEHTpaLus pearupyoLimx BewecTB. 3akoH AeNCTBYIOWMNX | HeopraHuyeckas
macc. Mopsgok peakummn n MexaHv3m fnpoLiecca. xumums)"
https://edu.vsu.r
u/courselview.p
hp?id=10614
SYMK™"
OCHOBbI TEPMOXUMUKN. DK30- U SHOOTEPMUYECKNE peaKLmu. "B1.0.16.
3akoH [ecca. TepmoanHammyeckme cuctembl: | Xumusa (O6wwasa
N30MMpPOBaHHbIe, 3aKpbIThle, OTKpbITHIE. Kputepun "
XvMnyeckas TepMoavHamMmKa u
1.3 HanpaBNeHHOCTU XMMUYECKOro npouecca. OHeprus Mmbbca, | HeopraHuyeckasi
XMMUYECKOE paBHOBeECHE i’
ee yMeHbLUEHNe NMpu caMonpomn3BonbHbIX npoueccax. Mepa Xnumus)
yctonumBocTn coeguHenns. O6paTumble n Heobpatumble | https://edu.vsu.r
npoueccol . KoHcTaHTa paBHoBecus. MNpuHumn Je-Latenbe. u/course/view.p
hp?id=10614
PactBopbl TBepapble, xugkue u rasoobpasHbie. Cnocobbl IYMK"
BbIPaXXEHUS  KOHUEHTpauun pacteopoB. [loHaTne 06 "51.0.16
noeanbHoMm, pa3baBneHHOM W peanbHOM  pacTBOpe. RS
. Xumuga (Obwas
KonnuratvBHble CBOMCTBA uaeanbHbIX pacTBOpPOB. Teopus "
SNEKTPONMUTUYECKOM  guccouunaummn. OnekTponuTbl "
1.4 PacTteopbl HeopraHn4yeckas
HeanekTponuTel. CTeneHb W KOHCTaAHTa Auccouuvauun. XMMUS)"
MoHHoe npowusBeneHve Boabl. BogopogHbii nokasartenb. httos://edu.vsu.r
KncnoTHo-ocHOBHbIE MHAMKaTOpbI. Peakunn HelTpanusauum u /cpoﬁrse/view .
n rmgponunsa. CTeneHb WM KOHCTaHTa  ruaponusa. h ’>id—10614;p
MponsBegeHVe pacTBOPUMOCTH. p:
AYMK"
"B1.0.16.
OKUCNUTENBbHO-BOCCTAHOBUTENbHbIE peakumun. | Xumusa (O6waa
HanpaBneHHOCTb MNpOLIECCOB, CBSI3aHHLIX C nepenaven "
OkucnumTensHo- o .
15 SMIEKTPOHOB.  ONEKTPOXUMWYECKUA  PSIA  HanpPsDKEHWA. | HeopraHuveckas
BOCCTAHOBUTESTbHbIE peakLnu. #
CraHpgapTHble 3NeKTpoaHble noTeHumansl. MeToza XUMUs1)
3NeKTPOHHOro 6anaHca, MeEToA NonypeakLuii. https://edu.vsu.r
u/coursel/view.p
hp?id=10614
AYMK"
"
B51.0.16.
BonHoBasi npupogma anektpoHa. KBaHTOBble  4ucna.
Xumns (O6wasn
MHOroanekTpoHHble aToMbl U nNepuoguyeckas cucrema [.U. "
CTpoeHune atoma. MenpgeneeBa. [lpuHuunbl ¥ npaBuna  3anofHEHUs!
1.6 o ° HeopraHn4yeckas
Meprnoguyecknin 3akoH 3MIEKTPOHaMN  aTOMHbIX opbuTanen. [MpuHumn TMaynu, Xumms)"
npaeuno lNyHoa. CoBpeMeHHas TpakToBKa MEepUOANYECcKOro
P yRA P P puoa https://edu.vsu.r
3aKoHa. :
u/courselview.p
hp?id=10614
OcCHOBHbIE XapakTepuCTUKU XUMUNYECKON CBAA3W. SYMK™"
KoBaneHTHasa cBsA3b. MeToa BaneHTHbIX cBsidei. CBoicTBa "51.0.16.
KOBarieHTHOM CBSA3N. MexaHnamsl o6pasoBaHus | Xumusa (O6wwas
KOBaneHTHoW cBsi3n. MeTon MonekynsipHbix opbuTanen. "
1.7 Teopusa XMMN4YECKOn CBA3N Mpubnmwkenne  JIKAO.  OHepreTuyeckne  guarpamMMmbl | HeopraHuyeckas
NpOCTENLLMX rOMOsiAEPHbIX Monekyn. WoHHasi cBsi3b 1 ee Xumus)"
CBOWCTBA. MeTannuyeckas CBA3b. CeorictBa | https://fedu.vsu.r
MeTannuyeckon cea3n. BopopogHas cesAsb. [Npupoga ee | ulcourselview.p
obpasoBanus. Cunbl BaH -gep- Baanbca. hp?id=10614
1.8 KomnnekcHble coeguHeHNs OcHOBHblE npegcraBneHus o) KOMIMEKCHbIX SYMK"




(KOOPAUHALMOHHBIX)  COedUMHEHMsAX. Tunbl  KOMMMEKCOB. "B1.0.16.
N3omepusi KoOpAMHALMOHHBIX COeanHEHUR. YcTonumBocTb | Xumus (Obwas
KOMIMMEKCOB B BOAHbLIX pacTBopax. KOHCTaHTbl yCTOMYMBOCTU "
n  HectomkoctT. CoOBpeMeHHble  MNpEeACTaBneHWs O | HeopraHuveckas
XUMUYECKON CBA3W B KOMMIEKCHbLIX coeAnHeHusax. MeTtop xumums)"
BafleHTHbIX CBA3eW. Teopuss KpucTannumyeckoro nons. | https://edu.vsu.r
MoHsTMe o Teopwun mond nuraHgoB. (MeTod MONEKYynsApHbIX | u/course/view.p
opbuTtanen). hp?id=10614
Pusnyeckas u konnomaHasa XMumMus
dasza, KOMMOHEHT, cTeneHb cBoboabl. [OMOreHHble K
reTeporeHHble cucteMbl. YcroBue cpasoBoro pasHoBecusi. | AYMK "61.0.16.
Mpumepbl as3oBbIX paBHoBecwii. [NpaBuno a3 MMb6ca. Xumusi
Owarpammbl COCTOSIHUS. YpaBHeHue Knaysuyca- | (®@u3sudeckas u
19 (asoBbIe paBHOBECHS KJ‘IaI7II'IepOH?. Ovarpamma «TemnepaTypa — AaBneHue» Ans KO/'U'IOUOI-II:QH
BoAbl. TpoviHas Touka. [lpocTtas asTekTuKa. lNpuMeHeHue XUMUS)
npasuna @as B pasnuyHbliX Toukax. [paswno pbiyara. | https://edu.vsu.r
Onarpammbl «gaBneHne HacbIWeHHOro napa — cocTaB» B | u/course/view.p
OBYXKOMMOHEHTHbIX ~ cuctemax. 3akoHbl  KoHoBanosa. hp?id=11164
MeperoHka. SkCTpakums.
PacTtBopsbl 3MNeKTPONNTOB. OnekTponuTuyeckas
avccounaumsl. PaBHOBecusi B pacTBopax 3MekTpOrnTOB.
3akoH pasbaenenunss OcTtBanbga. KonnuratveHble CBOMCTBA
pacTBOPOB ANEKTPOnUTOB. VIoHHOEe npou3sedeHne sBoawl, pH
pactBopoB. 3HayeHue OydepHbIX pacTBOpPOB B Ouonoruu.
Mmoponna conen. CTteneHb W KOHCTaHTa rmaponuaa.
CpeaHenoHHas aKTMBHOCTb U KO3(ULMEHT aKTUBHOCTW.
Teopus [ebas-Xtokkensi. HepaBHOBeCHble Mpouecchl B
pacTtBopax anekTponuTtoB. [lepeHoc WOHOB. YgenbHas wu
MOISApHas 3NeKTPONPOBOAHOCTb PacTBOPOB 3MEKTPOSINTOB.
CkopocTb [AOBwXeHust unoHoB. 3akoH Kombpaywa. Yucna | SYMK "61.0.16.
nepeHoca. KoHaykTomeTpus. BriomembpaHsbi. Xumus
MonuanekTponuThbl. OnNeKTpoOXUMMNYECKUin noteHuman. | (@uauyeckas u
"anbBaHW-noTeHuman. Bo3HuKkHOBEHME  MeXdasHbIX KonnoudHasi
1.10 OneKkTpoxnummns o o . "
CKaykoB MOTeHumana. [JBOVMHOW 3MneKTpUYecKMn cron B XUMuUsi)
Xumuyeckux 1M buonormveckux  cuctemax. Ycnosus | https://edu.vsu.r
XMMMYeckoro M asoBOro paBHOBECUA [Ansi cucTtem c | u/courselview.p
yyacTtmem 3apsKEHHbIX yacTtuul. Knaccudukaums hp?id=11164
3MNeKTpoaoB,  U3MEPEHME U pacyeT  3ANEKTPOOHbIX
noteHumanos. YpaBHeHne HepHcTta. BogopoaHbivi anekTpos
cpaBHeHusl. Psa cTaHOapTHbIX 3MeKTPOAHbIX MOTEeHUManos.
NoHcenekTnBHble, MembpaHHble, epMEHTHbIE ANeKTPoAbl
npu peLueHun Buonornyeckmx npobnem.
OnekTpoxummuyeckme uenu. HanpsixeHne
3MEKTPOXUMMYECKOA LEenu U  MakcumanbHasi pabota
3MNEeKTPOXUMMNYECKOTO npouecca. Knaccudukaums
3MNEKTPOXUMUYECKUX uenew. XuMunyeckne uenu,
KOHUEHTpaUUWoHHble uenu. MoTeHunomeTpust.
JYMK
"
MoBepXHOCTHbIE SBNEHUST M UX poflb B Bronormyeckmx 51.0.16.
cuctemax. [MoBEpXHOCTHOE HaTsKEeHWE W MOBEPXHOCTHas Xumus
aKTuBHOCTb. Koresusi, aaresusi, cMaumsaHue. Agcopbums Ha (®usmnyeckasn u
111 MOBEPXHOCTHLIE SBNEHUS rpaHuue XuakocTb-ra3. Aacopbumsi Ha XUOKUX U TBEPAbIX KOJ'IJ'IOVlﬂ.l-llIaﬂ
nosepxHocTax. [lonMmonekynspHas agcopbumss u  ee Xumus)
3HadeHne ana Guocuctem. MoHHas apcopbums u moHHbIM | https://edu.vsu
obmMeH B pelleHnM 3Kororo-bmonorumdeckux npobnem. | ru/course/vie
XpomaTorpadumsi. w.php?id=111
64
KonnougHas xvmust n ee ponb B 6Guonorun. Knaccudukaums 3YMK
KonnouaHbIx cucteM. MwuuennspHas Teopusi KONMnowaos. "61.0.16.
CtpoeHne wmuuennbl. Cnocobbl  MOMyYEeHWUsl, OYUCTKU W Xumus
cTabunusaumum KONmouaHbIx cuctem. Tunbl U dakTopsbl (Pusnueckas un
YCTOMMMBOCTU  KOMMOUAHBIX CUCTEM. HABMEHUst Koarynsumu, KonnouaHas
1.12 KonnougHble cuctembl cegumeHTaumMn M nentmsaumn. MNopor koarynsumu. Npasuno XAMus)"
LWynbue-apan. igeHTudukauusa KonnongHelXx CUCTEM MO UX h Jled
ONTUYECKUM, MOSEKYNSIPHO-KMHETUYECKIM " tips://e u.vsu
3MEKTPOKUHETUHECKVM CBOVICTBAM. Pons | -Tu/courselvie
ONEKTPOKMHETUYECKUX SIBMeHWin B npupoge. Pactsopwi | W-php?id=111
BbICOKOMOSIEKYTSAIPHBLIX COSAMHEHNIA. 64
AHanuTtuyeckasi Xumus
1.13 | MpeameTt n meToabl | MpegMeT 1 MeToabl aHanNUTUYECKon xumnn. Bugbl aHanmsa. SYMK




aHanMTU4YecKon XMMmu. Mpo6ootbop u  npobonogrotoBka. O6was  cxema "B1.0.16.
TeopeTnyeckne OCHOBbI aHanuMTUYeCcKoro onpeaeneHus. Xumusi
aHanMTU4YecKon XMMmu. MeTponorus XUMMUYECKOTO aHanusa. OcHoBHble | (AHanumuyecka
MeTpornormyeckne NOHATUS n npencTaBneHus. g Xumus)"
AHanuTuyecknin curHan. Cuctematuueckue, cnyyarnHele u | https://edu.vsu.r
rpybble owmnbku. Cratuctuyeckme  xapakTepuctuku | u/courselview.p
cnyyaviHbix owmnbok. PacyeT pedynbTatoB aHanuaa hp?id=18294
OYMK "B1.0.16.
Xumuga
o MeToabl TuUTpumMeTpudeckoro aHanu3a. Knaccudwukaums. | (AHanumuyecka
TUTpUMeETPUYECKUA METOL, 8
1.14 KMCNoTHO-OCHOBHOE TUTPOBaHUE. S XUMUS)
aHanu3sa. [poTonuTomeTpus .
Pacuyet pH pacTtBOpOB. MIHaMKaTOpLI. https://edu.vsu.r
u/course/view.p
hp?id=18294
OYMK "B1.0.16.
TuTpUMeTpUYecknii MeTop, PaBHoBecve B pacTBOpax KOMMMEKCHbIX COEAVHEHUN. Xumuns
aHanusa. KomnnekcoHomeTpusi | KomnnekcoHomeTpudeckoe TuUTpoBaHue. TeopeTudeckue | (AHanumu4yecka
1.15 M OKUCINUTENbHO- OCHOBbI pen-oKc-npoLeccoB. OknenurenbHo- g Xumus)"
BOCCTaHOBUTENbHOE BOCCTaHOBUTENbHOE TUTPOBAHME. https://edu.vsu.r
TUTPOBaHME MpuMeHeHne TuTpuMeTpun B Gronorum. u/course/view.p
hp?id=18294
SYMK "B1.0.16.
[eTeporeHHble paBHOBECKS B CUCTEME OCafdoK - pacTBOp. Xumus
. PacTtBopumocTb " npou3seneHne pactBopumocTu | (AHanumu4yecka
paBMmMeTpUYECKMin MeToq o R
1.16 aHanM3a ManopacTBOpMMbIX CoefuHeHunn. Knaccudukauuss MeTonos S XMMUS)
’ rpaBUMETPUYECKOTO aHanuaa. MeTon ocaxgeHus. | https://edu.vsu.r
Ocaxgaemas u rpaBumeTpudeckas opmbl. MeTon OTroHKW. u/courselview.p
hp?id=18294
OYMK "B1.0.16.
dusnyeckne ”n  PUNKO-XMMUYECKNE METoObl aHanusa XUMUS
BELLLECTB. CneKkTpanbHble meToabl aHanuaa, nx (AHanumuyecka
117 CnekTparnbHble MeToabI knaccudmkaumsa. CnekTp 3NeKTPOMarHUTHOTO U3Ny4eHus. £ XUMUS)"
) aHanuaa. ATOMHas 1 MoneKynspHasa CrneKkTpockunus. KayecTBeHHbI n httos-//edu vsu.r
KONMM4YecTBeHHbI aHann3. OCHOBHbIE 3aKOHbI MOTOLLEHUS U ps: o
u/courselview.p
UCMYCKaHWS 3NEKTPOMarHUTHOTO U3NyYeHus. hp?id=18294
OYMK "B1.0.16.
Onpepgenexve xpomatorpadun. MoHATME O MNOABWMXKHOW W Xummsa
HenoaBwxkHoM asax. Knaccudwukaums metonos OcHoBHble | (AHanmumuyecka
XpomaTorpadunyeckme MeToabl R
1.18 ananuaa napameTpbl  XpomaTtorpammbl. TeOpeTUYecKkme OCHOBbI A XUMUS)
’ xpomaTorpadum. OCHOBHblE BuAbl ra3oBOW W XWAKOCTHOW | https://edu.vsu.r
xpomaTtorpaduu. lNnaHapHas xpomaTtorpadus. u/courselview.p
hp?id=18294
OYMK "B1.0.16.
Xnmuga
OnekTpoxummnyeckme meToabl aHanuaa, obuas
(AHanumuyecka
119 OnekTpoxuMmnyeckune XapakTepucTuka, knaccudmkaumus. [MNpsmas u  obpaTHas 7 XUMUS)"
) MeToAbl aHanm3a. NOTEHLMOMETPUSI. MoHsiTne KyNIOHOMETpUn M| hitos-/fedu. vsu.r
BOMbTaMMNEPOMETPUM. ps: TR
u/courselview.p
hp?id=18294
OpraHuyeckas XumMus
MpeomeT, OCHOBHblE TMOHATUS WM TEOpUW OpPraHUYEeCcKoW
pea P P 3YMK "51.0.16.
xumun.  Knaccudpmkaumsi, CTpoeHne U1 HOMEHKnaTypa Xumus
OpraHNYecKNX COEAMHEHWUW; KnaccudumKaumsa OpraHnyYecKux (OpzaHudeckas
1.20 TeopeTnyeckne npeacTaBneHns | peakunmin. PyHKUMOHaANbHbIE XapakTepuCTUYeCKue rpynmbl. pxmmvm)"
' B OpraHMyecKon Xmummu MoHsTMA 06 WHAYKTMBHOM W Me30MepHOM addeKTax. httos://edu.vsu.r
OCHOBHble MeTOAbl CUHTE3a OpraHW4eckUX COeOUHEHUNA. PS: e
_ u/courselview.p
MeToabl OYMCTKM OpraHU4eckMx coeauHeHuin. MeTogbl hp2id=3997
onpeneneHnsi OCHOBHbIX (PU3NYECKNX KOHCTaHT p:
AnkaHbl. [omonorvyeckuii psig, U3omMepusi, HOMeHKNaTypa.
AnkunbHble pagukanel. [lonyvyeHue ankaHoB M3 HedTU U
npupogHoro rasa. CuHTETU4YeckMe Crnocodbl MOMyYEeHUs:
BOCCTAHOBJIEHMEM TanoOreHnpomn3BoaHbIX yrnesogopoaos, | AYMK "61.0.16.
rMaponn3om MarHuranoreHarnkunos, rMapupoBaHueM Xumus
HenpeaenbHbIX YrmeBodopodoB, M3 conen kapboHoBbix | (OpzaHuyeckas
1.21 Yrnesogopoabl KMcnot no peakumn KonbGe, M3 ranoreHonpousBoAHbIX Mo xumus)"

peakuun  Biopua. ®dusmyeckme  CBONCTBa  arnkaHOB.
XvMUYeckne CBOWCTBA: peakumMm C ranoreHamu, as3oTHOW
KACMNOTOW, CynbdOXNopupoBaHMe U  CynbdOOKUCHEHME,
oKMCneHne n  pervapvpoBaHve. MexaHusm  peakuun
pagukanbHOro 3amelleHns B ankaHax. CBoncTea u cnocobsbl
nonyvyeHna oTaeslibHbIX I'Ipe,D,CTaBI/ITeJ'IeVI roMmosiorm4eckoro

https://edu.vsu.r
u/coursel/view.p
hp?id=3997




psiAa ankaHoB.
AnkeHbl. [oMonorvyeckunii psig, U3omMepusi, HOMeHKNaTypa.
MpoMmbiWneHHbIEe cnocobbl NOMyYeHUs:: OerMapupoBaHue u
KPEKVHr ankaHoB. [lonyyeHue 13 ranoreHonpou3BOAHbIX,
CMMPTOB, YacCTUYHbIM TMAPMPOBaHMEM ankuHoB. [lpaBuno
3anueBa. dusmyeckme cBoKncTBa. XUMWYECKME CBOWCTBA:
KaTanMTU4eckoe rmapupoBaHne, peakummn anekTpoubHOro
npucoeanHernns. O6bsacHeHWe npasuna MapkoBHuKOBa C
TOYKM 3PEHUSA COBPEMEHHbIX ANEKTPOHHbLIX NpeacTaBneHun.
OkucneHue, 030HUpOBaHWe, nonumepusaums. OTaenbHble
npeacTaBuUTenn: 3TUNEH, NONUITUINEH, MPONUMEH, ByTUNeH.
AnkuHbl. [omMonorMyeckun psa, M3oMepusi, HOMeEHKNaTypa.
MpombiwneHHble  MeTodbl  nonyveHus.  CuHTe3s  wu3
ranoreHnpon3BoOAHbIX, ankunMpoBaHWeM aueTuneHa.
dusnyeckune CBOWCTBA. Xummnyeckue CBOMCTBA:
npucoeavHeHne BOOOPOAa, ranoreHoB, ranoreHoBo4opoao0s,
BOAbl, CMMPTOB, KapbGOHOBBLIX KMUCMOT, CUHUIBHON KUCIOThI.
Peakuusa nonvmepusaumu, koHAeHcauuu C anbgerngamu u
ketoHamu. O6pasoBaHve aueTuneHmgos. OTaenbHble
npeacTaBUTENN: aueTuneH, BUHUNaueTuneH

AnkaguveHsbl. Knaccudmkaums, HOMeHkKnaTypa.
YrneBogopoabl C COMPSHPKEHHbIMWM  OBOWHBIMW  CBA3SIMMU:
AvBuMHUN, u3onpeH. Cnocobbl NoMyyYeHUs, XUMUYECKUe
CBOMCTBA.

Anuumknuyeckme yrnesogopoasbl. Knaccudmkauus,
HOMeHknaTypa, usomepus. LuknoankaHbl.  OCHOBHble
cnocoobbI nony4yeHus: u3 OMranoreHonpon3BoaHbIX
yrneBogopoaos, rmgpupoBaHmem apomaTnyeCcKmx
COEAVHEHWU, UMKNn3aumen KapOOHWUSbHBbIX COEaNHEHWIA.
dusnyeckme cBoMcTBA UM OCODEHHOCTU  CTPOEHUS.
XMUYeckne CBOWMCTBA: peakunn 3aMeLLeHUsl, OKUCIEHWS,
NPUCOEAVNHEHNS], OETNOPUPOBaHUS.

ApeHbl _psiga 6eH3ona (apomaTtvyeckue coeAuHEeHUs ).
MpupoaHble WCTOYHMKM apoMaTUYECKUX YrneBoOOpPOAOB.
CoBpemeHHble MpeacTaBneHns O CTpoeHuu GeHsona.
Fomonoruyeckmnn pag 6eHsona, m3omepusi, HOMeEHKNaTtypa.
Mony4eHne romonoroB OeH3ona peakumen ankunMpoBaHus.
dusnyeckne cBoncTtBa OGeH3ona W ero  romorsioros.
Xummyeckne  csonctBa.  Peakumm  aneKkTpodusibHOro
3amelleHus (ankvnupoBaHus, auunupoBaHus,
ranoreHMpoBaHus, HUTPOBaHWA, cynbdupoBaHus). Mpasuna
3amelleHus B OeH3onbHOM agpe. Peakumun npucoeanHeHus
BoJopona, ranoreHoB, o3oHa. OkucneHve OGeH3ona um ero
romonoroB. OTgenbHble npeactasutenu: 6eH3on, Tonyon,
KCUnonbl, 3TMndeH3on, nsonponunnbeHson, CTUpon.
MHorosifiepHble __apomaTtudeckue _yrneBogopogbl C
KOHAEHCMpOBaHHbIMKM sigpamn. HadptanuH, ero cTpoeHue,
XUMUYECKMe CBOMCTBA.

1.22

®yHKUMOHAmNbHbIE NPOM3BOAHbIE
yrneBsoaopoaos

FanoreHonpousBogHbIe yrneBogopogoB.
Knaccudukaumsa. Cnocobbl  nonydeHuss u3  ankaHoB,
LIMKINOAarnkaHoB, ankeHOB, ankMHOB, CMMPTOB, apOMaTUYECKNX
yrneBogopoaoB. OcobeHHOCTM  nonyyveHuss  PTopo- wn
nogonpousBogHbIX. Pusnyeckne cBoncTBa. XMMUYECKMe
CBOWCTBA, OCHOBHble XMMMUYeECKMe npeBpalleHusi. Peakuun
JeranoreHnpoBaHusl, OernaporanoreHMpoBaHusl; peakuun
Biopua un Biopua-duttura. OCOGEHHOCTU  XMMUYECKUX
CBOWCTB rarioreHonpou3BOaHbIX HenpeaenbHbIX 7
apomMaTUYeCKnX yrneBogopoaoB.

OxkcucoeauHeHuns (rmgpokcucoeanHeHns).
Knaccudukauusi, HomeHknaTtypa.

Cnuptbl. Knaccudwukauma  anudatuyeckmx  CNUpTOB.
OpgHoaToMHble  cnupTbl.  Knaccudukauus,  mM3omepus,
HOMeEHKnaTypa. Cnocobbl nonyyeHus: rmaponm3om

ranoreHankaHos, nelicterem MeTannoopraHU4ecknx
coeauHeHW Ha anbdermabl M KETOHbI; ruapaTtaumen
HenpeaernbHbIX COeIMHEHWIA, BOCCTaHOBIEHMEM

KapOOHUNbHBLIX  COoeaAuMHeHun.  dusmdeckme  CBOMCTBA.
BopopoaHas cBs3b, ee BNuaHMEe Ha TeMnepaTtypy KUneHus m
pacTBOPUMOCTb CNUPTOB. XMMU4eckme ceoicTea. Peakuun c
paspbiBoMm cBsAsan C-OH n O-H. Peakumm co LLEeNOYHbIMU
MeTannamu, ranoreHoBogopoaamu, ranoreHugamm

SYMK "61.0.16.
Xumusi
(OpeaHuyeckas
Xxumus)"
https://edu.vsu.r
u/course/view.p
hp?id=3997




docdopa, TUOHUNXNOPMAOM, obpasoBaHMe MpPOCTbIX U
CNOXHbIX 3athupos. Peakunu pgermgpaTaunun, OKUCIIEHUSA U
AervapupoBaHns  CcnvpToB. BaxHelwwne npegcraBuTenu:
METUOBbIV, STUMOBbLIN, NPOMNUIOBLIE U ByTMNOBLIE CNNPTHI,
UX NonyyeHve, NpUMMeHeHNe.

MoHATHE 0 HenpeAenbHHbIX 1 apOMaTUYECKUX cnupTax.
[ByxaTtoMHble cnupTbl (rMukonm). MeToabl  NOMy4eHus,
dusnyeckne ceorictea. OCOBEHHOCTM XUMUYECKUX CBOMNCTB:
OKWCNEHMe, BHYTPU- M MEXMOneKynsapHas aernapartauus,
obpasoBaHMe KOMMMEKCHbIX Cconel C  rmgpokcuaamm
MeTanmnoB. ATUMNEHITNKOMb: NOMyYeHne N NPUMEHEHNE.
MuuepyvH Kak npeAacTaBuTenb TPEXaTOMHbIX CNVPTOB:
nony4yeHne u3 Xupos, U3 MPOMNWMeHa, 13 MponaprunoBoro
cnupTa. ®usnyeckne cBoWCTBA. XMMUYECKMe CBOWCTBA:
obpasoBaHne [MMLEPATOB, ranoreHrMapuHOB,  CIOXHbIX
ahunpos, Aervaparaums, OKUCIeHwne. MpumeHeHne
rnyuepurHa B NPOMBbILLIEHHOCTH.

MpocTtbie acdhumpbl. CTpoeHne, HOMeHKNaTypa, XMMn4Yeckue
ceovictBa. deHonbl. N3omepusa, HomeHknatypa. MonyveHve
deHona  KymMosfbHbIM  cnocobom, K3 CynbgOKWCIOT,
apwvnranoreHmgos, conei AnasoHus. dPusmveckme CBOWCTBA
deHonoB. XuMMUYecKMe CBOWCTBA: KUCMOTHblE CBOWCTBA,
obpasoBaHMe NPOCTbIX U CMOXHbIX 3¢umpoB. [MpumeHeHne
deHonos. ®eHondopmanbaerngHole CMOMbl, NNacTUyeckme
maccel. Anbda- n 6eta- HadpTonbl. lNMonyyeHne, cBOMCTBA,
NpUMeHeHwe.

Anbgerngbl U _KeTOHbl _(okcocoeAuHeHus). W3omepus,
HOMeHknaTypa. [lonyyeHve anbgernaoB M KETOHOB: MO
peakuuuM OKWCMeHus, rugpaTaumen auetuneHa U ero
roMosoros, cnnasneHvem conen ABYXOCHOBHbIX
KapbOHOBbLIX ~ KMCMOT CO  Lefnovamu, MO  peakumu
okcocuHTe3a. [MlonyyeHne apomaTnyeckmx KapBOHWUIBbHBIX
coeguHeHnn no peakumn ®pupens-Kpadrca. Pusmyeckune
CBOWCTBaA anbAerngoB U KeTOHOB. XMMMUYEcKue CBOWCTBA.
Peakumn HyKneoUnbHOro npucoeavHeHns no
KapboHUNbHOW  rpynne; peakuMn npucoeauvHeHus  C
nocregylowmm oTwensnieHnem sogel (obpazoBaHne MMWHOB,
OKCMMOB, rMApa3soHoB); peakuuu, CBsi3aHHble c
MOABMXHOCTbIO aToma BOAOPOAA, Haxogduierocs B o-
MOMOXEHUN NO OTHOWEHWIO K KapboHWnbHOW rpynne

(3ameLeHne Ha ranoreHsbl, anbAoNbHO-KPOTOHOBas
KOHAeHcauus); OKUCIUTENBbHO -BOCCTAHOBUTENbHbIE
peakuuu, peakuuns KaHHuuLapo. BaxHenwmve

npeacTaBuUTenu: MYpaBbUWHbIV anbgerua, YKCYCHbIN
anbaerva, aueToH, 6eH30MHbIN anbaerva, aueToeHOH.

Kap6oHoBble  KMCNOTbl U UX___ (hYHKUMOHANbHbIE
npousBoAHbIe. MoHokap6oHoBbIe (o4HOOCHOBHBIE)
kapboHoBble KMCNoThl. Mi3omepusi, HomeHknaTypa. Cnocobbl
NOMy4YeHUsi:  OKUCIIEHWEM  YINeBOAOPOAOB, NEPBUYHbIX
CNMPTOB, anbAervaoB; U3 ranoreHnpPou3BOAHbIX, HUTPUIOB,
yepes MeTannopraHMyeckme coeguHeHus.  Puanyeckne
cBOMCTBA. XMMUYECKME CBOWCTBA: KUCIOTHblE CBOWCTBA,
BNUSIHWE  CTPOEHWS  YrMeBOOOPOAHOro  pagukana Ha
KMCMNOTHbIE CBOWCTBa, obpasoBaHue conen. onyyeHve u
cBoWcTBa YHKLMOHAMNbHbIX NPOV3BOAHbIX KUCHOT:
ranoreHaHrMapuaoB,  aHrMapuaoB,  CrOXHbIX — 3dMPOB,
amMmagoB U HUTP wunoB. [nkap6oHoBble (OBYXOCHOBHELIE)

KMCIOTbI. OcobeHHoCcTH XUMUYECKNX CBOWCTB.
ApomaTtumyeckne Kucnotel  (OOHO- U MHOTOOCHOBHBIE).
Cnoco06bl nony4eHus, XUMU4eckue CBOWCTBA,

HenpepenbHble  kucnotbl. [lonlyyeHne UM Xumumyeckue
CBOWCTBA Ha NpUMepe akpunoBom N METAKPUIIOBOMW KNCHIOT.

1.23

AsoTcoaepxaline
opraHuyeckue coeguHeHns

HutpocoeauHeHus. MonyyeHne anndaTnyeckmnx "
apomMaTUYecKknx HUTpocoeanHeHuin. dusnyeckme CBOWCTBA.

XuMunyeckne cBovicTBa: peakumu BOCCTaHOBMEHWS
apomMaTnyecknx HUTPOCOEANHEHUI. TayTtomeTpus
HUTPOCOEAMNHEHUI.

Amunbl.  Knaccudwmkaums, HOMeHknatypa, W3OMepus.
KncnoTHO-OCHOBHbIE CBOWCTBA MNEPBUYHBIX, BTOPUYHBIX W
TPETUYHBIX aMUWHOB. MonyyeHne aMnHOB u3
ranoreHnpou3BogHbIX, BOCCTaHOBMEHWEM

OYMK "61.0.16.
Xumus
(OpezaHuyeckas
Xxumus)"
https://edu.vsu.r
u/courselview.p
hp?id=3997




HUTpOCcOeauHEHUA,  HUTpPWUMoB.  Pusmyeckne  CBOWCTBaA
amuMHOB. XuMMU4YecKkMe CBOWCTBA aMuHOB: obpasoBaHue
conen, peakumm ankMnMpoBaHus, aunnMpoBaHus,
B3aMMoOZencTBMe C a30TUCTOM KUCMOTOW; OCOBGEHHOCTU
peakuum HUTPOBAHUS apOMaTU4ECKNX aMUHOB.
ApomaTuyeckume amaso- U asocoeguHeHus. Peakuus
ANa30TMPOBaHMS. CtpoeHue n TayTomepus
anasocoenHeHUn. XnumMmm4yeckme CBOCTBA CONen AUa30oHUS:
peakumn, wugyuwime C BbleneHvem asoTa: 3amelleHue
Avasorpynnbl  Ha TUAPOKCUN, rarnoreHbl, LuaHorpynmny,
Hutporpynny. Peakumun, uaywme 6e3 BbigeneHus asoTa:
obpasoBaHne eHUnrapasnHa, peakuum asocoyeTaHus C
amunHamu 1 deHonamu. MNoHsTre 06 asokpacuTensx.

1.24

eTepodyHKUMOHanNbHbLIE
CoefMHeHus

TMOPOKUCKUCNOTHI. Knaccudmkaums, nsomepus,
HOMEHKMaTypa. Cnocobbl nony4eHus: rmaponmM3om
ranoreH3ameLLeHHbIX KUCIOT, U3 OKCUHUTPWIOB, peakumnen
rmgpartauumn HenpeaenbHblX KMcnoT. dusmyeckme CBONCTBA.
XvMunyeckne CBOWCTBA OKCMKUCNOT MO KapGOKCUNbHOW U
rMMOPOKCUMBHOW  rpynnam;  CBOMCTBA, OOYyCrnoBreHHble
B3aUMHbIM  BIUSHUEM  3TUX  (PYHKUMOHAmNbHbLIX  rpynm;
noBedeHne o -, Y-, U B-OKCMKUCNOT MPW HarpeBaHuu.
OnTuyeckass  u3oMepusi M OMTUYEcCKass  aKTUBHOCTb
OKCUKMNCIOT. O6pa3soBaHue 3epKarnbHbIX N30MepoB,
anactepeomepoB, Me30opMbl U paleMaToB Ha npumepe
MOMOYHON o, -OMOKCUMACNSHOW W BWHHOW  KUCHOT.
Cnoco0bl pasgeneHnst paLleMmn4ecknx cmecen.
OKCOKWUCNOTbI (anbgerngo- " KETOKUCNOThbI).
Knaccudukaums, nsomepus, HomeHknatypa. Obwue meToab!
nony4yeHnss Ha npuMmepe NMPOBUHOIPAAHON, aLEeTOYKCYCHON
kncnot. KeTo-eHonbHas  TayToMepuss  aueTOYKCYCHOro
achumpa. KncnoTHoe 7 KETOHHOE pacLienneHune
aLeToyKCycHoro acumpa.

OYMK "61.0.16.
Xumus
(OpeaHu4eckas
Xumums)"
https://edu.vsu.r
u/courselview.p
hp?id=3997
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MpupoaHblie GroopraHnyeckne
coeanHeHus

Jlunngbl. O6laa xapakTepucTuka, pacrnpocTpaHeHue B
npupoge, knaccudpukauus. MNMpoctblie nunnabl, XMpbl, Macna.
HentpanbHble >Xupbl: CTpOeHWe, cocTaB, uU3NYeckme wu
Xxumudeckue cBonctBa. CTepuHbl, BOCKW: CTpPOEHME W
csowicTa. MoHsaTne o docdo- 1 rmukonmnuaax.

YrneBogbl. Knaccudpukaums, pacnpoctpaHeHne B npupose.
MoHocaxapuabl. Knaccudukaums, CTpO€EHMe.
OkcukapboHunbHass M UMKNMYeckass  nonyaueTarnbHas
dopMbl MOHOCaxapuaoB. Ctepeoxumus MoHo3: D- u L-pagpl,
B- ©n a- dopmbl  MOHOcCaxapugoB.  TayTOMepHble
npeBpalleHns B pacTBopax MoOHocaxapugoB. duanyeckue
CBONCTBA. Monyuenne. XvmMmunyeckme CBONCTBA:
ankunupoBaHue, auMnmpoBaHue, OKUCIIEHNE,
BOCCTAHOBJMIEHME, peakuMM C CUHWUIbHOW KUCIIOTOW U
deHnnriMapasnHom,  OencTBue  wenoden.  [nukosuabl:
CTPOEHME  CBOWCTBA, pacnpoCTpaHeHWe B  npupoae.
OTpeneHble NpeacTaBUTENN: MMOKO3a, ranakro3a, MaHHOo3a,
dpyKTO3a. Hucaxapuabl, nx Kraccudukaums.
BoccTraHaBnuBatoLme avcaxapvabl: ManbTo3sa, Lennobunoasa,
naktosa. HeBoccTtaHaBnueawliMe Aucaxapuibl: caxaposa.
Monucaxapugbl. CTtpoeHue, cBonctea. Kpaxman wu
Lenmnno3a: pacnpocTpaHeHne B nNpupoae, CTPOEHNUE,
rmaponus, npumeHeHne. XmuMm4yeckme CBOMCTBA LIENITHONO3bI.
XWTWH, XUTO3aH: CTPOEHMWE, nonyyeHue u3
XUTUHCOAEPKALLEro Cbipbsl, NPUMEHEHNE

AmuHokucnotbl. Benkun. AmmHokucnoTel. Knaccudukaums.
Homenknatypa.  Cnocobbl  nonyyeHusi.  Xumuyeckue
CBOWCTBA KaKk  reTepoyHKLUMOHAmNbHbIX  COeQUHEHWUN.
Cneundwnyeckne peakumm o-, [B- U y-aMUHOKUCIOT
anudartnyeckoro psaga. Jlaktambl, guKeTOnuMnepasuHbl. Q-
AmMuHokucroTbl. Knaccudmkaums a-aMmmHOKUCIIOT, BXOASILLNX
B coctaB 6enkoB. Ctepeounsomepus. ApomaTnyeckmne
aMUHOKMCNOTBI.  N-AMWMHOGEH30MHast  kucrota U ee
Npou3BoAdHbIE, MPUMEHSIEMbIE B MeEAMUMHE: aHeCcTe3uH,
HOBOKauH, HoBokanHamug. O6pa3oBaHne NenTULHOW CBSA3M.
[MoHATME O NepBWMYHOWN, BTOPUYHOW U TPETUYHOW CTPYKType
6enkoB. Knaccudmkauus G6enkoB. N3oanekTpuyeckas Touka
OenkoB; npouecc peHatypauun. LiBeTHble peakumm Ha
Oernku.

SYMK "61.0.16.
Xumus
(OpezaHuyeckas
xnumus)"
https://edu.vsu.r
u/coursel/view.p
hp?id=3997




1.26

MoHsTME 00
3M1EMEHTOPraHNYeCcKNX n
reTepoLMKINYECKMX
CoeNHEHNAX

AnemMeHTOpraHn4yeckue coefitHeHus. CtpoeHue,
HoMeHknaTypa, obwue cnoco6bl nonyyveHus
3MeMeHToOpraHnyeckmx coeguHeHu. O6wme  peakumm
MeTanno0opraHNyYeckMx COeanHEHNIA.

MATMYNeHHbIe ¥ lIeCTUYNEHHbIE apomatuyeckue
retepoumknuyeckme coeauHenusa. PypaH, TUOdeEH,
nMppon; nx B3anMHble npespatieHns (KOpbes). HaxoxaeHve
B npupoge. WMHOon, CTpOeHWe W XUMWYecKMe CBOMCTBA.
WHouro. TpuntodaH. [MoHATME O cTMMynATopax pocTa
pacteHuin. [MaTnyneHHble reTepounknel ¢ AByMs n 6Gonee
retepoatoMamu. MNupuaunH, nupaH. TMONWpPaH. NUPUMUOWH:
XMMUYECKNe CBOWCTBA: 3MNeKTPOdubHOE U HyKNneodunbHoe
3amelleHune, rmgpvposanve. MNpnamHoBoe N MMPMUAMHOBOE
KONbLO B COCTaBe MNPUPOAHBLIX COeAVMHEeHWUN. A30TUCTble
ocHoBaHus. Ypauun. UutosvH. TumuH. AgeHuH. [yaHuH.
HyknewnHosble kucnotbl: PHK 1 AHK.

3YMK "61.0.16.
Xumusi
(OpeaHuyeckas
Xumus)"
https://edu.vsu.r
u/course/view.p
hp?id=3997

2. MNpakTnyeckue 3aHATUA

2.1

3. JlabopaTopHble 3aHATUA

O6Lwwasn n HeopraHu4eckas Xumusi

3.1

O6wune 3aKOHOMEPHOCTH
NpoTeKaHUs XMMUYECKMX
peakumn

Tennosble addpekTbl XxnMmnyecknx peakumn. 3akoH [ecca.
OHTtanbnusa. OJHTponuda. CeobogHas aHeprua [mnbb6ca.
TepmognHammnyeckmn KpuTepui HarnpasrneHHoOCTU
Xnmmyeckoro npouecca. CKOpOCTb XUMWYECKUX peakumni u
haKkTopbl, OT KOTOPbIX OHa 3aBUCUT. 3aKOH AENCTBYIOLLMX
macc. 3aBMCMMOCTb CKOPOCTW OT TeMMepaTypbl. YpaBHeHue
AppeHuyca. OHeprus akTuBauum peakumu. Katanus u
KaTanusaTopbl. Xumunyeckoe paBHoBecue. KoHcTaHTa
paBHoBecus. CwmeweHne pasHoBecus. [puHuun  Jle
LWaTenbe

3.2

PactBopsbl

OucnepcHble cuctemsbl, nx knaccudukaumsa. KonnougHeie m
WUCTUHHbIE pacTBOpbl. XuMU4Yeckad Teopusi pPacTBOPOB
MeHpeneesa. Cnoco0bl Bblpa)keHusi KOHUEeHTpauun
pacTBopoB (MaccoBasi Aons, MONsipHas 4ONS, MOMSPHOCTb,
MONSANbHOCTL). PacTBopMMOCTb, hakTopbl, BNUSIOLLME Ha
BEMUYMHY pacTBopuMOcTU. KomnuraTuBHble  CBOWMCTBaA
pactBopoB. 3akoH Payns. Ocmoc. J3nektponuTbel WU
HEJNEeKTPOnuTbl. Teopuss aNEeKTPONUTUYECKON OUCCOLMaLnm.
CvnbHble 1 cnabble anekTponuTbl.  KMCNOTHO-OCHOBHbIE
cBOMcTBa BellecTB. KNCnoTbl, OCHOBaHUSI U COMM C TOYKU
3peHnst Teopuun 3NEKTPONIUTUYECKON auccoumaumn.
AmdonnTtbl. CoBpeMeHHble npeacTaBneHnss o npupoae
KMCNOT W OCHOBaHWIA. ONeKTponuTuyeckas puccouvauus
Bodbl. WMoHHOe npoussegeHne Boabl. KoHueHTpauwus
BOAOPOAHbIX MOHOB M BOOOPOAHbLIV MnokasaTtenb. OOMeHHble
peakumn mexgy wuoHamu. [pomsBeaeHve pacTBOPUMOCTM.
Peakuuun HerTpanusauum n rugponunsa.

3.3

OKUCNUTENBLHO -
BOCCTAHOBUTESTbHbIE peakLnu.

OneKTpoHHasA Teopus OKMUCHEHMSA — BOCcCTaHoBNeHus. Metog
3MEKTPOHHOrO 6anaHca " meToz nonypeaxumn.
leTeporeHHble peakuun B pacTBopax. OMNeKTPOXUMUYECKMWIA
psa HanpsHKeHUN. OnekTpogHble noTeHumansl.
OKMCNUTENBHO-BOCCTaHOBUTENbHbIE noTeHumansl.
HanpaBneHHOCTb  OKUCNUTENBbHO - BOCCTAHOBUTENbHbIX
peakumn

3.4

XapaktepucTvka anemMeHToB U
MX COeAUHEHUN

Meprnoanyeckui 3aKoH KakK OCHoOBa XUMUNYECKOMN
cuctematukn,  Knaccudmkauma  CrnoXHbIX — COEANHEHUN.
MeTtannbl n HemeTannbl B NEPUOOUYECKON CUCTEME.
dnsnyeckme M XUMUYECKME CBOWCTBA MNPOCTbIX BELLECTB.
O6wWwure npuHLMNbl MoNyYeHust nNpocTbix BewecTs O6wwne
CBOWCTBa HEMETAINOoB 1 MeTanmnos.

XapaKkTepucTnka 3M1EMEHTOB U UX COeOUHEHURn, [anoreHbl.
XanbkoreHbl. Kucnopoa: okcuabl u  ruapokeuabl. Cepa:
cynbdunabl, cynbdatbl. A30T. AMMMAK, CONMU aMMOHUS.
Hutpatel. ®ocdop, docdaTel. Yrnepog, kapboHaTbl.
Cunukatel. OpTo- u MeTacunukatbl. [lpocTble meTannbl.
Hatpuii n kanun, mMarHuim n Kanbuui, UX COEOUHEHUS.
AntomunHnin.  epexogHble  MmeTannbl.  TuTaH,  XpoMm,
Bonbhpam, MapraHew, XXeneso M ux coeguHeHusi. Mepgp.
Cepebpo n 30m0T0.

dusnyeckas n KonnomgHasa XMumMusa




3.8

dasoBble paBHOBeCUA

Onarpamma
«peHon-soga»
[varpaMmma COCTOSIHUSI TPEXKOMMNOHEHTHOW CUCTEMBI

COCTOAHUA ,D,ByXKOMnOHeHTHOIZ CUCTEMbI

3.9

OneKkTpoxnumnst

N3mepeHne anekTponpoBoaHOCTU pacTBopoB. OnpeaeneHve
conecoaepkaHus " KMUCINOTHOCTU pacTBOpPOB.
MoTeHUMOMETPUYECKOE TUTPOBAHME.

3.10

[MoBEPXHOCTHbIE ABNEHNA

Apcopbums  pacTBOpPEHHbIX  BeLWecTB  Ha
pacTBop/BO3OYX.

rpaHuue

3.11

KonnoungHble cuctemsl

MpurotoBneHne KONMOWAHBIX PaCTBOPOB.
3NEKTPONUTUYECKON KoarynsiLmu.

N3yyeHne wnx

JYMK
"51.0.16.
Xumus

(Punanyeckas un
KonnouaHas
Xumug)"
https://fedu.vsu
.ru/courselvie
w.php?id=111
64

AHanutnyeckasa xmmus

3.12

TuTpumMeTpuryecknin meTos,
aHanu3a. [poTonuTomeTpus

MpuroToBneHMe MepBUYHLIX UM BTOPUYHBLIX CTAHOAPTHbIX
pacTBOpOB.

3.13

TuTpuMeTpUYecknii MeTop,
aHanwusa. [potonMtomeTpus

CrtaHgapTvM3aumMs BTOPUMYHOMO  CTaHOapTHOro  pacTeopa.
peaeneHve yCTpaHMOW KeCTKOCTM BOAbI

3.14

TuTpumeTpryecknin meTos,
aHanusa. KomnnekcoHomeTpus

CraHpaptmsauuss TpunoHa b, onpepeneHne obuien

XEeCTKOCTU BOObl.

3.15

TuTpuMeTpUYecknii MeTop,
aHanusa. OKUCIMTENbHO-
BOCCTaHOBUTENbHOE
TUTPOBaHue

CTtaHgapTvM3aums nepmMaHraHara
Kernesa B BOOHOM pacTBOpE.

Kanua, onpepeneHve

3.16

XpomaTorpadunyeckme MeToabl
aHanusa.

Onpep,eneHme aMWUHOKUCIIOT

Xpomartorpaduu.

MEeTOA0M GyMarkHOM

3.17

CI'IeKTpaJ'IbeIe MeToAdbl
aHannsa.

doToKONOpUMETPUYECKOE OMNpedeneHne mMean B BOOHbIX
pactBopax. OnpegeneHne HaTpusi U Kanua B pacTBopax
MeTO40M (POTOMETPUUN NMAAMEHMU.

3.18

OnekTpoxumuyeckune
MeToAbl aHanu3a

nOTeHLI,VIOMeTpW-IeCKOG onpeperneHue
BOAHbIX pacTBopax.

HUTpaT-MOHOB B

raHn4yeckKasa Xxmmus

3.19

TeopeTuyeckue npencraBneHus
B OpPraHMyecKon Xmummu

TexHuka  GesdonacHocT  paboTbl B OpraHM4ecKon
nabopatopuu. NpegmeT OpraHNY4eckon XUMMM N OCHOBHbIE
atanbl €€ passutua.  MHoroobpasue  opraHMyYeckmx
coegnHeHnin. OCHOBHbIE WCTOYHMKM OPraHUYecKoro Cbipbs.
Kpatkme cBegeHnss O meTodax BblOENEHWUs, OYUCTKM W
naeHTUMUKaLUMM  opraHnyeckux coeduHeHun. [puHumnbI
KONMMYECTBEHHOTO 3NEeMEHTHOrO aHanu3a, YycTaHoBMNeHue
MONEKYNAPHOM POPMYIibl COEANHEHMS.
JlabopaTtopHas pa6ora Ne1. KauecTBeHHbIN
OpraHMyecKMx COeaMHEHNIA.

dopmMrpoBaHME N OCHOBHbIE MONOXEHUS TEOPUU CTPOEHMUS
OpraHnyecknx coefamHeHunn. MNMpeacTaBneHne o pagukanax u
YHKLUMOHANbHbIX rpynnax. HowmeHknatypa "
KnaccuduKaumsa opraHN4ecknx COeAnHEHUN.

CTpyKkTypHasi m3omepuss ©1 €€ OCHOBHble Pa3HOBUAHOCTMU.
MoHATMe o npocTpaHCTBEHHOW un3omepun. OnTudeckas
n3omMepus, onTuyeckass akTMBHOCTb. ACUMMETPUYECKNIA aTOM
yrnepopa, XmpanbHOCTb.

B3anmHOe BnvsHWE atoMOB B MOMeKynax; WHAYKTUBHbLIN ©
Me30MepHbIi  adhpeKTbI. MHOYKUMOHHBIA  MexaHu3Mm
nepegaun BnusHWS 3amectutenen. KavecTBeHHas oueHka
Cunbl " HanpasneHus WHOYKLUMOHHOTO BMUAHUA
3amecTuTenen.  COMpsKeHHbI ~ MexaHusM  nepegayun
BNUAHWA 3amecTuTenen. KayecTBeHHas oueHka cunbl u
HanpaBneHnss Me3oMepHbIX addekToB *M-3amecTutenen.
Mepenava anekTPoOHHbIX 3dEKTOB 3amecTuTenen 4yepes
6eH30nbHOE KOMbLO. ADDEKT CBEPXCOMPSKEHNS.

Tekywasa arrectauma Ne 1 no temam: HomeHnknatypa
OpraHvyeckMx  COoefAMHeHWn. V3omepusa  opraHuyeckux
COeOVHEHNN. ONEeKTPOHHble 3ddEKTbl B  OpraHN4eckomn
XUMUK.

aHanns

3.20

Yrnesogoponbl.

Fomornoruyeckuin psig, HOMeHkraTypa, usoMmepusi, cnocobbl
MONy4YeHUss U XUMUYECKME CBOWCTBA anudatuyeckux wu
annMunKnmnyecknx yrnesogopoaos HacblILlEeHHOro n
HeHacbILEeHHOro paaa.

JlabopaTopHasi pa6ota Ne2: [lonyyeHue 1 cBOWCTBa

anMdaTnyeckMx  yrneBodopoaoB. ArnKaHbl, ankeHbl U
arnkuHel.

Apomatunyeckue yrneBoaopoabl. MoHsiTne 06
apomaTtnyHocTn. [paBuno  Xiokkensi.  MHoroobpasue




apoMaTn4eckux COEOVHEHUR: OOHO- U MHorossgepHblie
yrnesoaopoabl. npOMbILLIJ'IeHHbIe n na60paToprle MeToAbl
nony4vyeHus. XnMmunyeckne cBoNCTBa. ﬂpasmna opueHTauuu:

3amecTuTenu | 7] Il poaa, cornacoBaHHas 7]
HecornacoBaHHasi opueHTauun. Monuuuknuyeckne
apomaTunyeckmne COEUHEHNS. HebeH3onaHble

apomaTnyeckme coeMHeHns.
JlabopaTtopHas pa6ora Ne3. [lonyyeHve u cBowcTBa
apomMaTU4eckux yrnesogopoaos.

Tekywan arrectauma Ne 2 no Teme: Yrnesogopogsl.

3.21

dyHKUMOHANbHbIE NPOU3BO/HbIE
yrnesoaopo/ioB

"anoreHcogepxawue opraHuyeckme COeMHEHMS.
Knaccudukaumsa. MoHoranoreHankaHbl, WX U3oMepuss wu
HomMmeHknaTypa. Cnocobbl obpa3oBaHWs CBsi3W  yrrepoa-
ranoreH, €€ MonsipHOCTb W 3aBUCUMOCTb OT CTPOEHUst
yrneBogOpPOAHOrO paaukana v npupoAbl aToma ranoreHa.
XuMuyeckne CBOWCTBA ranoreHankaHoB. [anoreHankeHsl u
ranoreHapeHbl. MeTtoabl cuHTesa. CTpoeHne 1 0Co6eHHOCTM
peaKkLMOHHOM CNOCOBHOCTM.

OOHOATOMHbIE M MHOrOaTOMHbIE CMMPTLI. TOMOMornyeckuin
psa, HOMeHKnaTypa, nsomepusi, rM3nyeckme CBOMCTBa, Porb
BOLOPOAHOW cBA3WM. MeTogbl MOMyYeHUs U XUMUYECKUE
CBOWCTBA.

®eHonbl. MeToabl BBeAEHUS TMAPOKCUNBHOW Tpynnbl B
apomaTnyecKkoe KornbLo. XMMUYecKne CBOMCTBA: B3aUMHOE
BNUSHWE TMOPOKCUMBHOW TPynnbl U apoOMaTU4ecKoro fapa.
MOPOXMHOH, €ro OKUCMEHME B XWMHOH. XWHOUAOHbIE
CTPYKTYpbI.

JlabopaTopHaa pa6ota Ne4. CpoinctBa ogHO- U
MHOIOaTOMHbIX CIIMPTOB M (PEHOSOB.

CTtpoeHnve KapOOoHUNbHON rpynneoil. HomeHknatypa
OKCOCOEVHEHWUI. dusnyeckne CBOWCTBA. MeToapb!
Nony4YeHns n XMMmnyeckne CBOMCTBa.

HenpepenbHble  anbgermabl U KETOHbI:  aKpOreuH,
KPOTOHOBbIV anbAerva.

Apomatuyeckue anbgermabl U KETOHbl. ALETO(EHOH W
6eH30deHOH, cpaBHeEHUE C anMdaTUYeCcKMMn KETOHaMM.
JlabopaTopHas pa6ota N95. [lonyyeHne wu cBoiicTBa
anbaernaoB N KETOHOB.

oMonormyeckMn psif, OCHOBHBLIX KapOGOHOBBLIX KWCIOT; WX
HomeHknaTypa. CtpoeHne kapboOKCunbHOM  rpynnbl  ©
kapbokcunaTt aHmoHa. Puanyeckne CBONCTBA.

MeToabl nosy4yeHus. XumMmunyeckue CBOWCTBA.
@yHKLUMOHanNbHbIE NPOU3BOAHbIE (CONWU, aHrMAPWAbI, amuabl,
XNOpaHrMapuabl, HUTPUNbI, CroXHble 3cupel). CBoNCTBa U
nonyyeHne yHKUMOHAmNbHbIX NMPOU3BOAHbIX, WX B3aWMHble
npeBpaLLeHns.

HenpepenbHble KMCNOTbI. AKpUNoBas, KPOTOHOBAsI KUCMOThI,
nx nony4yeHue u ceorctea. OnenHosas kucnota. Pymaposasi
1 ManeunHoBas KNCIOTbI.

PacnpoctpaHeHHOCTb HenpeaernbHbIX Kucnor B
Buonornyecknx obbekTax.
IvkapGoHOBbIE  KWUCHMOTHI. LlaBeneBas, MarnoHoBas,

AHTapHas, rnytaposas KuACMOTbl. MeToabl WX MNOnyvYeHus;
XMUMUYECKNE CBOMCTBA.

ApomaTtudeckne  kucnotbl.  BeHsonHaa  kucnoTta, ee
nonyyeHue okucrieHnem Ttonyona. PTaneBas KucroTa, ee
aHrmgpwa, nonyyYyeHne n NnpuMeHeHve.

JlabopaTtopHasi pa6ota N26. [lonyyeHne wu cBoicTBa
KapbGOHOBbIX KUCIOT.

3.22

MpupoaHble GnoopraHnyeckune
coeanHeHus

XKupbl. AHanuTuyeckMe XxapakTepuUcTUKM U XUMUYECKUE
cBovictBa. CnoxHble nunuabl. Mbina, OeTepreHTbl, BOCKa.
MpombiwneHHas nepepaboTka XMpPOoB.

Yrnesoabl. HaxoxgeHve B npupoge, (POTOCUHTE3, porb B
XnBON npupogae. Knaccudukaums. OTaenbHble
npeacTaButeny anbgoneHTo3 (pmbosa, [[e3okcmpubosa,
KCunosa) n anbgorekco3a (rnkosa, MaHHO3a, ranakrosa), Ux
CTPOEHUE N XMMUYECKNE CBOMCTBA.

Oncaxapuabl: caxaposa, ManbTo3a, uennobuosa,
BOCCTaHaBnMBatLLme " HeBOCCTaHaBnuBatoLune
avncaxapuabl. MNonucaxapuapl: Kpaxman, knetyaTka.

MyTn xnMm4eckor nepepaboTkM YrneBOAHOTO ChIpbsi.




JlabopaTopHas pa6ora Ne7. CgoiicTBa YriieBOAOB:
MoHOCaxapugpl, nonvcaxapuapi.

MpvpoaHble aMUHOKMCNOTBI, UX cTepeoxumusi. MeTogpl
Mony4eHnss aMMHOKMCIOT, UX (DU3NYECKNE CBOWCTBA.
Xvmnyeckne cBoicTBa. CpaBHeHWe CBOWCTB ad-, -, Y-
amuHokucnoT. OTaenbHble NpeacTaBUTEN aMUHOKWCIOT.
MonvkoHAeHcaums  amuHokucnoT.  [llenTngHas  cBA3b,
nonunenTuabl.

Monunentuapl, oenku. Knaccudukauus. CtpoeHue
nentugHon rpynnel. [lepBuyHas CTpykTypa nentuaoB W
6enkoB. BTtopuyHasa cTpyktypa. MeTtoabl AokasaTenbcrsa
CTPOEeHUs. YacTUYHbIN M MOMHBIN IMAPONM3 NONMMNENTUAOB.
OcHOBHble ~ OyHKUMM GenkoB B XM3HEAeATeNnbHOCTM

3.23

eTepodyHKUMOHanNbHbLIE
CoefMHeHns

OpraHM3MosB.
JlabopaTopHasa pabota Ne8. CeoicTea Genkos.
Knaccudukauus, nsomepus, HOMeHKnaTypa

rmgpokcukmnenot.  Cnocobbl  MoOnyyveHusi:  rmaponvMsom
ranoreH3ameLlLeHHbIX KUCIOT, U3 OKCUHUTPWIOB, peakumen
rmgpartauumn HenpeaernbHblX KMcnoT. dusmyeckme CBONCTBA.
XMMU4Yeckne CBOWCTBA OKCUKUCIOT MO KapOGOKCUNBHOW U
rMOPOKCWUIMBHOW  rpynnam;  CBOWCTBA, OOYCMNOBMEHHbIE
B3aUMHbIM  BNUSHUEM  3TUX  (PYHKUMOHAmNbHbLIX  rpynm;
noBedeHne o -, Y-, U B-OKCMKUCNOT MPW HarpeBaHuu.
OnTnyeckass  M3oMepust M OMNTUYECKAd  aKTMBHOCTb
OKCUKMNCHOT. O6pa3soBaHue 3epKasibHbIX M30MepoB,
anactepeomepoB, Me30(OopMbl U paleMaToB Ha npumepe
MOMOYHOM o, -OMOKCMMACNAHOMW W BWHHOW  KUCHOT.
Cnocobbl pasgeneHnst paueMmnyecknx cmecen.
Knaccudukaums, wn3omepusi, HOMEHKNATypa OKCOKMCHOT.
O6Lwwme meToapl NOMyYeHUss Ha nNpumepe NMPOBUHOTPaLHOW,
aueToykcycHom  kucrnoT.  KeTo-eHonbHasi — TayTomepus
aueToyKcycHoro  adpupa. KnucnotHoe m KEeTOHHOe
pacLuenneHre aLeToyKCyCcHoro acmpa.

Tekywaa arrectaumsa Ne 3. Kwucnopopcogepxaiwime
OopraHvyeckmMe coeguHeHus.

3.24

AsoTcopepxaiime
OopraHu4yeckme coeguHeHust.

Anndatnyeckme HuTpocoeauHeHus. [poMbINeHHble ©
nabopatopHble MeToAbl nony4eHus. CTtpoeHne
HUTpOrpynnbl.  XuUMUYeckne CBOMCTBA. ApomaTuyeckue
HUTpocoeauHeHusi. [poMbIWNEHHble UM flabopaTopHble
MEeTOAbl NOMNyYEHMS U XUMUYECKUE CBOWCTBA.
Anudatnyeckne un  apomaTudeckne amuHbl.  MeTtoabl
nonyyYyeHuss U xmmudyeckne csoncTBa. CpaBHEHWE CBOWCTB
anMdaTnyecKkmx 1 apoMaTUyYeCKMX aM1HOB.

A3sa- n anasacoeguHeHus

JlabopaTopHasa pa6ora Ne9: Cponctea asoTcogepalumx
OpPraHMyecKMxX COeaMHEHWIA.

3.25

[MoHaTHe 06
3MNeMeHTOPraHN4YecKux n
reTepoLMKINYEcKnX
coeMHEeHnAX

CTtpoeHune, HomeHknaTypa, obuime cnocobbl nonyyvyeHus
3IEMEHTOOpPraHMYecknx coeavHenun. OOWme peakuum
MeTannoopraHNYecknx CoeanHeHNA.

O6wue npeacraBnexHvs n knaccudukauus. ApomaTnyeckmne
retepouuknel.  MATUMYNEHHbIE  reTepounkrnibl  C  OAHUM
reTepoaToMom. O6wue MeToabl CUHTE3a 7
B3aMMONpeBpPaLLEHUS. 3aBMCUMOCTb cTeneHn
apomMaTM4YHOCTM OT NpPUPOAbLlI reTepoatoma, O0COOEeHHOCTU
B3aMMOLENCTBMSA C aNeKTpodunamm, CBONCTBA.
MaTnyneHHble reTepouUuKnbI c HECKONbKNMMU
retepoaTtomamu. LllecTmuneHHble reTepoumknbl (NMUPUAVH,
XWHOJSMMH, U30XMHOMKWH). Peakumm aneKkTpouibHOro u
HYyKNeounbLHOro 3amMelleHusi. HeycTtonumsBoCcTb NMPaHOB.
Conv nupunusi, X apoOMaTUYHOCTb.

LlecTMuneHHble  a30TUCTble  TreTepouukibl € ABYyMS
retepoatomamn.  MupummamH.  Cnocobbl  NOCTPOEHUS.
CxoOcTBO U pasnuuMst XMMUYECKUX CBOWCTB MNUpuauHa W
nMpuMmnanHa.

Ypauun, TUMWH, UATO3MH, NYPWUH, afEeHWH, TyaHuH. JlakTum-
naktamHast TayToMepus HYKMEUHOBbIX OCHOBaHUMN.

MpousBogHble Oapbutyposowm KUCIOTbI: 6apbwurtan,
deHobapbuTan.

TeKyLwias arrecraumsi Ne 4: AsoTcogepxaiimne
opraHuyeckue coeauHeHust. eTepounknuyeckme

coeanHeHud.




13.2. Tembl (pasgensbl) AUCUMNINHBI U BUAbI 3aHATUMN

Buapbl 3aHATMI (KONMYECTBO YacoB)

Ne HanmeHoBaHue Tembl

CamocTosiTenbHas
n/n (pasgena) gucuunmmHBl Jlekumn MpakTnyeckme JTabopaTopHble pabota Bcero
OCHOBHbI€E MOHATUSA U
1 3aKoHbl Xxumun CoBpeMeHHasi 2 - 2 4
XMMUYeckasi aTOMUCTUKA
2 XuMnyeckasi KWNHeTuKa 2 2 2 6
Xummnyeckas
3 TepmMoaMHamMuKa 1 2 2 2 6
XUMUYECKOe paBHOBeECHE
4 PacTtBopsbl 2 6 12 20
OkucnuTenbHo-
5 BOCCTaHOBUTESbHbIE 2 4 2 8
peakumu.
6 CTpoeHue atoma. > ) > 4
[Mepuoguyeckuin 3aKoH
7 Teopus XMMUYECKON CBA3N 2 - 2 4
8 KomnnekcHble coeanHeHns 2 4 4 10
9 da3oBble paBHOBECUS 4 4 4 12
10 OnekTpoxumums 4 6 4 14
11 [oBEpPXHOCTHbIE ABNEHNS 2 2 4 14
12 KonnowgHbie cuctemsl 4 2 6 12
[MNpeomet n metoabl
13 aHanuUTUYeCcKom XMMUU. > 4 6

TeopeTuyeckne OCHOBbI
aHanMTU4YECKON XUMUN.

TutpumeTpunyecknin meToa 2 3 2 7

14
aHanu3a. [poTonuTomeTpus

TuTpuMeTprYeCKUin meTtop,
aHarnuaa.
KomnnekcoHomeTpus 1
OKUCTIUTENBHO-
BOCCTaHOBUTENbHOE
TUTPOBaHVE

15

paBumeTpuyecknin metoq
aHanwusa.

16

CI'IeKTpaJ'IbeIe MeToAdbl
aHanunaa.

17

Xpomarorpaduyeckne

18
MeToAbl aHanuaa.

OnekTpoxumuyeckue
MeToAbl aHanum3a.

19

TeopeTudeckne
20 npeacTaBneHns B 2 4 2 8
OpraHnyecKom XMMmm

21 Yrnesogopogapl 4 8 4 16

®PyHKUMOHanbHbIE
22 NpPOu3BOAHbIE 4 8 6 18
yrnesogopoaoB

AsoTcoaepxatiue
opraHuM4eckme coeguHeHns

23 2 4 4 10

eTepodyHKUMOHamNbHbLIE
COEeQIMHEHMS

24

MpupogHble
25 GroopraHuyeckue 2 3 2 7
coeavHeHus

MoHsTMe 06
311EMEHTOPraHNYeCcKnX U
reTepoLMKINYECKNX
CoeUHEHUNAX

26

WToro (6e3 yyeTa KOHTpons): 62 98 92 252

14. MeToau4yeckue yKkasaHus ansa odbyyarowmxcs no 0CBOEHUIO ANCLUNIIUHDI

CTyneHTbl 3HaKOMATCS C TeopeTWYeckuM MaTepuanom B Mpouecce NEKUMOHHOro Kypca, CaMOCTOSITENbHO
npopabaTbiBaloT 1 yCBaMBalT TeOpETMYECKME 3HaHWUSI C NCMONb30BaHMEM pPEKOMEeHAyeMOon y4eBHON nuTeparypsl,
y4yebHO-MeToaMYEeCKMX NOCOOUIA, COrNnacHo ykazaHHOMY cnncky (n.15).




Ha nabopaTopHbIX 3aHATUAX CTYAEHTbI B0 MHAMBKMAYanNbHO, MMBO B COCTaBe Marown rpynnbl BeINOMHSAIOT y4e6Ho-
nccnepoBaTenbckylo paboty. B xoge BbiMmonHeHusi nabopaTopHbiX paboT CTyaeHTbl MpuoOpeTaroT HaBbIKM
obpalLeHnNsi C XMMUYEeCKUMW peakTMBamm, nabopaTopHbIM 060pyAOBaHMEM U MHCTPYMEHTapUeEM, CaMOCTOATENbHO
OCYLLECTBMAAKT 3KCNEPUMMEHTbI, PErMCTPUPYIOT, aHaNU3NPYT U MHTEPNPETUPYIOT pe3ynbTaTbl 3KCMNEPUMEHTOB.
PesynbTatbl y4ebHO-MccnegoBaTenbckor paboTbl, BkOYas HeOOXOAUMbIE pacyeTbl, 3aKOYEHUS W BbIBOAPH,
OTBETHI Ha BOMPOCHI (3agaHus) odopMnAlTcAa B pabodert TeTpagu cTydeHTa B Buge Tabnuubl. B koHue
nabopaTopHOro 3aHATMA pe3ynbTaTbl U MaTepuanbl yyebHo-uccrnegoBaTenbckon paboTbl AoknagbiBaloTcA
npenogasartento, npu Heobxooumoctu obcyxaalTca B rpynne (otyeT o nabopaTtopHoM 3aHsaTuM). B cny4dasix
nponycka nabopaTopHOro 3aHATUS MO KakMM-MBO NpUYMHaM CTyAeHT 06sA3aH ero CamMOCTOATENbHO BbINOMHUTL
NoA4 KOHTPONEeM npenofasaTtens BO BpemMs MHAMBUAYaNbHbIX KOHCYNbTauUNn.

Tekyllaa atrectaumsa obecneynBaeT NPOBEPKY OCBOEHMS y4ebHOro marepumana, npuobpeTeHnst 3HaHUM, YMEHUA U
HaBbIKOB B  Mpouecce ayauTopHOM UK caMocTosiTenbHOW  paboTbl  CTydeHToB,  (hOpMMpPOBaHUS
obuenpodeccrnoHanebHon komneTeHummn (OMK-6). Tekywme atrectaumy BKYaT B cebsa perynspHble OTYeThbI
CTyAdeHToB no nabopaTopHbiM paboTam, BbIMONIHEHWE TECTOBbIX U WHBIX 3a4aHuni K nekumsiMm. [pu noaroToBke K
TeKylen aTTectauun CTyOeHTbl WU3y4aloT W KOHCMEKTUPYIT pekoMeHAyemyl npenogaBatenem y4ebHyto
niTepatypy no TemMam JEeKUMOHHbIX U nabopaTopHbIX 3aHATUA, CaMOCTOATENbHO OCBauBalT MOHATUMIHBIN
annapar, 3aKkpennsalT TeopeTudeckue 3HaHus. [naHMpoBaHMe WM opraHm3auusi TEKyLux aTTecTauum 3HaHWuwn,
YMEHUIN N HaBbIKOB OCYLLECTBMNSIETCA B COOTBETCTBUM C coepXaHuem paboyelr nporpammbl U KaneHOapHo-
TemMaTuyeckMM nnaHoM C npuMmeHeHnem oHOa OUEHOYHbIX CpeacTB. Tekylwas atrectaums saBnsdeTcs
obsa3aTencHoOn, ee pesynbTaTbl OLEHUBAOTCA B BannbHON CUCTEME M NO peLleHnto Kadpedpbl MOryT ObiTb YUYTEHbI
npu MpPOMEXYTOYHOW aTtTecTaumm obydarowmxcsd. POpMON NPOMEXYTOYHOW aTtTecTaumym 3HaHUW, YMEHUA WU
HaBbIKOB 0BYYaIOLLNXCA ABNAETCS YCTHbLIN 3K3aMeEH.

O6yyeHne nuy € OrpaHMYeHHbIMW BO3MOXHOCTSMM 300POBbS OCYLLECTBMASETCA C YY4eTOM WX UHAMBUAYaNbHbIX
ncnxouanyeckmx 0CO6eHHOCTEN 1 B COOTBETCTBUM C MHOMBUAYaNbHOW Nporpammon peabunurauum.

Ons nuy ¢ HapyweHvem crnyxa MHdopMauus no y4ebHoW AMCUMNnnHE (Nekumn, METOANYECKNE PEKOMEHOaLMN K
BbINOMHEHNO nabopaTopHbIXx paboT, ¢OoHAblI OLEHOYHbIX CPeAcTB, OCHOBHasi M LOMOMHUTENbHas nuTepartypa)
npegocTaBnseTcs Ha OyMakHOM WM 3NEKTPOHHOM HocuTene. Ha NeKUMOHHBIX 3aHATUSIX M nabopaTopHbIX
3aHATUAX NpM HEOOXOAMMOCTM [OMycKaeTcs MpUCYTCTBME acCUCTEHTa, a Takke, CypAonepeBOOYMKOB U
TudpnocypaonepeBog4mKoB.

lMpomexyToyHast aTtTecTaumst Ons NuL C HapyLeHUsIMU cryXxa MpOBOAMTCH B MUCbMEHHOW hopme, NMpu 3TOM
NCnonb3yTca obLimne Kputepumn oueHnBaHus. Npu HeoBXoaMMOCTH, BPEMS NOATOTOBKN Ha 3K3aMeHEe MOXET ObITb
yBENNYEHO.

Ons nuy ¢ HapyweHuem 3peHus OonyckaeTcs ayauanbHoe npegocTasreHne uHdopmaumm (Hanpumep, ¢
NCMOMb30BaHWEM NPOrpamMM-CUHTE3aTOPOB peyr), a Takke WCMONb30BaHME Ha MeKumusiX 3BYKO3anucCbiBaloLnX
yCTpONCTB (OMKTOOHOB M T.4.). Ha NEKUMOHHBbIX 3aHATUAX M NabopaTopHbIX 3aHATUSX NpU HEOBXOAUMOCTU
OonyckaeTcsl NPUCYTCTBUE acCUCTEHTA.

Mpn nNpoBedeHMU MPOMEXYTOYHOW aTTecTaumMv Anst vl C HapylleHUMEM 3peHUsi TECTUPOBAHWE MOXET ObiTb
3aMeHeHo Ha yCTHoe cobecefoBaHue no BonpocaM. [pn HeobxoauMoCTH, BpeMSA MOATOTOBKM Ha 3K3aMeHE MOXET
ObITb YBEMWYEHO.

Jlnua ¢ HapyLleHsAMU ONOPHO-ABUraTenbHOro annapara ¢ Y4eTOM COCTOSIHUSI UX 300POBbS YaCTb 3aHATUI MOXET
ObITb peanuaoBaHa OUCTAHUMOHHO. Ha NEeKUMOHHbLIX 3aHATUAX U NabopaTopHbIX 3aHATUSAX NpU HeobxoaMMocTu
AonyckaeTcsl NpUCyTCTBUE accucTeHTa

lMpomexyTouHas aTTecTtauusa Ang nuuy ¢ HapyLeHUsIMM OMNOPHO-ABUraTeNbHOro annapaTta NpoBOAMTCA Ha OBLUMX
OCHOBaHUsX, Npy HeobxoaUMOCTM Npoueaypa ak3ameHa MOXeT ObITb peanu3oBaHa AUCTaHLUMOHHO.

Mpun peanusauumn QUCUUNMMHBI C UCMONb30BAaHUEM AMCTaAHUMOHHbBIX 0Bpa3oBaTernbHbIX TEXHOMOMMIA MCNONb3YTCA
WHCTPYMEHTbI 3NEKTPOHHON MHpOpMaLMOHHO-06pasoBaTensHon cpedpl BIY «OnekTpoHHbI yHnBepceutet BIY»,
3MNEKTPOHHas NoyTa, MeCcCeHaXepbl U couceTu.

15. NepeyeHb OCHOBHOW U AONONHUTENILHOW NUTEpPaTypbl, PECYypPCOB UHTEPHET, He0b6XoANMbIX
AN OCBOEHUA AUCLMUNIUHBLI (crucok sumepamypbl oghopMmrissemcss 8 coomeemcmeuu ¢ mpebosaHusmu
IOCT u ucnonb3yemcs obuwjasi CK8o3Hasi Hymepauyusi 0r1si ecex aud08 UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne
NCcTOYHMK

n/n

1 FoHyapoB E.I. TeopeTnyeckue OCHOBbI HeopraHudeckonm xumwun / E.I'. Tonuapos, O.M. AdwuHoreHos, B.1O.
KongpawwuH, A.M. XoBuB. — BopoHex : MsgaTtenbckun gom BI'Y, 2014. — 589 c.

2 AdmHoreHoB tO. . Xumus 6uoreHHbix anementoB / KO. IN. AdwmHoreHos, E. I'. Tonyapos, A. M. Xosus, UN.A.
BycbirnHa. — BopoHex : UML BI'Y, 2010. — 438 c.

3 FoHyapoe E.I. O6was xumusa / E.I'. FToHyapos, KO.MN. AdguHoreHos, A.M. XosuB. —BopoHex : M3a-8o BopoHex.

roc. yH-ta, 2010. — 401 c.

Kyopswesa H.C. ®uanyeckas xumus : y4ebHuk ans Gakanaspos : [and ctyd. Bysos] / H.C. Kyapswesa, J1.I".
4 Bonpapesa ; Cnb. denep. yH-T .— Mocksa : FOpawit, 2013 .— 340 c. : vn., Tabn. — (bakanasp. ba3oBbin kypc) .—
Bubnuorp.: c. 334-335 .

Cymm B.[. KonnougHas xumust : y4ebHUK : [ans cTya. yupexaeHui Bbicl. npod. obpasosanus] / 6.0. Cymm .— 4-
e un3g., nepepab. — Mockea : Akagemwusi, 2013 .— 238, [1] c. : un., Tabn. — (Beicliee npodeccuoHansHoe




obpasoBaHve. bakanaspuar) .— Bubnwuorp.: 237 c..
6 lMaBpoHckas FO.1O. KonnoupaHas xumus @ y4eBGHMK M MpakTMKYM Ans akagemuyeckoro Gakanaspuata / HO.HO.
"aBpoHckas, B.H. Mak. — M. : 3g-Bo KOpanT, 2018. - 287 c.
AHanutnyeckas xumus : B 3 T. : [y4eOHUK Ana cTyd. By30B, 0Oy4y. No HanpasneHuto "Xumusa" u cneumanbHOCTK
7 "Xumusa"] / nog pea. J1.H. MockeuHa .— M. : Academia, 2008-T. 3: Xumuyeckuin aHanms / [W.I. 3eHkeBu4y n ap.] .—
2010 .— 364, [1] c. : un., Tabn. — ABT. yka3aHbl Ha obopoTe TuUT. n. — bubnuorp.: c. 356-359 .— lMNpeam. ykas.: c.
348-355.
8 ApTtemenko A.W. OpraHudeckasa xumuns : y4ebHuK ans cTya. cTpouT. cneunansHocTen By3os / A.N. ApTemeHko .—
W3ga. 6-e, ncnp. — Mocksa : Beicwas wkona, 2007 .— 658.
9 Mpanabepr U.W. OpraHunyeckast xumus : y4ebHuk ana 6akanaBpoB : [Ansa CTyd. By30B, 0Oy4. N0 HanpaBneHUsaM U
cneumansHocTAM arpoHom.obpasosanus] / V.W. I'pangbepr, H.J1. Ham .— 8-e nsg. — M. : FOpawr, 2012 .— 607 c.
PeytoB O.A. OpraHunyeckas xumusa : B 4 4. / O.A. Peytos, AJl. Kypu, K.I. BytmH.— MockBa : BMHOM.
10 JTabopaTopus 3HaHuh, 2012. — 3BC «YHuBepcuTeTckas bubnuoteka. — URL: http: //
biblioclub.ru
0) gononHuTenbHasa nuTeparypa:
Ne n/n  [icTouHMK
11 )5(43())ICKpOd)T K. CoBpemeHHbIn kypc obien xumun: B 2 T. / K. Xayckpod 1, 3. KoHcTabn. — M. : Mup, 2002. — T.1. —
C.
12 Hekpacos b. B. OcHoBbl 06wwert xumnmn: B 2 1./ B. B. Hekpacos. — CI16: JlaHb, 2003.
13 MpuHBya H. Xumusa anemertos: B 2 1. T.1/ H. Mpunsya, A. SpHwo; - 3-e n3g. — M.: BuHowm, Jlabopatopusa 3HaHui,
2015. — 607 c.
14 MpuHBya H. Xumunsa anemenToB: B 2 1. T.2/ H. I'punBya, A. SpHwo; - 3-e n3g. — M.: BuHowm, JlabopaTtopus 3HaHui,
2015. - 670 c.
15 lMNopwkoB B.W. OcHoBbl dmsnyeckon xvmun: yueb. ana cTyd. By30B, 0Oy4d. MO HanpaBrieHWIO U crneumnanbHOCTU
"Buonorug" / B.N. MNopukos, N.A. Ky3aHeuos. - 3-u3a. - M. : BUHOM. JlabopaTopus 3HaHmin,2006. - 407 c.
16 WykunH E.O. KonnongHasa xvmus : y4eb. Ana cTya. yHMBEPCUTETOB U XMMUKO-TexHonorny. By3os / E.I. LLykuH . - M. :
Bbicw. wk. 2004. - 433 c..
dusmyeckass U KonnougHasi XMMUsi: nMporpaMma Kypca, KOHTPOINbHble BOMpOChbl M nabopaTopHble paboTbl :
17 meTogmyeckoe nocobwe Ans By3oB : [AnNA CTyA. 2 K. OYHOTO M OYHO-3a04. OTA-HWA ©Guon.-nmous. dak.
cneumansHocTen: 020400 - Buonorusa, 021900 - MNousoBeneHue] / BopoHex. roc. yH-T ; cocT.: C.H. pyweBckas [n
ap.] .— BopoHex : spgaTenbcko-nonurpadunyecknin LeHTp BopoHexckoro rocyaapcTBeHHoro yHmeepeuteta, 2013.
18 Yunbsamc B.dusnyeckas xumusa ans 6uonoros / B. Yunbamc, X. Yunbsamc - M. : Mup, 1976. — 600 c.
19 ®dusmyeckas xumus. MpuHUMNBI M NpuMeHeHne B Buonormyecknx Haykax / WM. TuHoko [w ap.]J; nep. ¢ aHrn. E.P.
PasymoBon; nog pea. B.W. lNopuwkosa .— M. : TexHocdepa, 2005. — 743 c.
0 MpakTuyeckme paboTel No duanyeckon xumum: yueb. nocobue / HO. M. Akynosa [u ap.]; nog pea. K.IN. Muwexko n
ap.—5-e u3ga., nepepab.—CrI16. : Npodeccus, 2002.—382 c.
b1 Bacunbes B.IM. AHanutuyeckas xumus : B 2 kH. / B.INM. BacunbeB. — M. : [lpoda, 2007 — KH. 1 : TutpumeTpunyeckmne
W rpaBMMETPUYECKMIN MeTOAbl aHanuaa. — 6-e nsg., crep. — 2007. — 366 ¢
5o Bacunbes B.I. AHanutnyeckas xumus : B 2 kH. / B.IN. Bacunbes. — M. : Ipoda, 2007. — KH. 2: dusmko-xummnyeckme
MeToAbl aHanuaa. — 6-e naa., ctep. — 2007. — 382 ¢
b3 Bacunbes B.MN. Ananutnyeckas xumunsa : nabopatopHbin npaktukym / B. I. Bacunbes, P. . Moposoga, J1. A.
KouepruHa ; noa pea. B. M. BacunbeBa .— 2-e usga., nepepab. un gon. — M. : [ipoda, 2004 .— 414
b4 OCHOBbI aHaNUTUYECKON XMMUK : 3aA4a4m 1 Bonpockl : y4eb. nocobne ans Bysos / B.WN. ®apeesa [v ap.] ; noa pea.
KO.A. 3onoToBa. - M. : Beicw. wk., 2002. - 412 c.
b5 OCHOBbI aHanNUTUYECKON XNUMKK : B 2 T. : y4eOHUK : Ans cTyd. By30B, 00y4y. Mo XuM. Hanpaenexusim / noa peg. HO.A.
3onoToea. — Mocksa : Akagemusi, 2014 .
b6 ApTtemeHko A.N. OpraHudeckast xumusi: y4ebH. mocobue Anst cTyd. Hexum. crneuuwanbHocTel By3oB / AW
ApTtemeHko .— U3g. 2-e, nepepab. — M. :Bbicw. wk., 2005. - 604 c.
OpraHunyeckas XuMusa : NPakTMKyM U mMeToguyeckme ykasauus : [ana ctyd. 1 K. AHeB. OTA-HuSA 6uon.-noys. dak.
27 cneumnansHoctn 020400 - Buonorus] / BopoHex. roc. yH-T ; cocT.: A.C. ConosbeB, C.M. MeggsepeBa, J1.®.
MoHomapesa .— Boponex : UMY, BI'Y, 2012 .— 34 c.
MeTtpoB A.A. OpraHu4yeckas XuMus: y4eOHUK ANs CTYA. XUM.-TEXHOI. BY30B U dak. / A.A.
28 MeTtpos, X.B. BanbsH, A.T. TpoweHko ; nog pea. M. [1. CtagHunuyka . — 5-e nsa., nepepab. n gon. — CIM6. : MeaH
depopos, 2003 . — 598 c.
Mpanpbepr N.W. MpakTtuyeckne paboTbl U CEMUHAPCKME 3aHATUS MO OpraHUYeckon xumum :y4ebH. nocobue ans
29 6akanaBpoB : [Ansa cTyA. By30B, usyyatowmx opr. xummio] / .. T'pangbepr, H.J1. Ham .— 6-e n3g. — M. : FOpanT,
2012 .— 348 c.
MBaHoB B.I". [pakTnkym no opraHnyeckon xumum : y4ebH. nocobue ansi ctya. Bbicw. ned. y4ed. 3aBegeHun, obyu.
30 no cneymansbHoctn "Xummna" / B.I'. MiBaHos, O.H. lNeBa, KO.I. MaBepoBa .— M.
: Academia, 2002 .— 287 c.
Lepbanb A. U. OpraHndeckas xvmus : y4eOHUK Ans CTyd. By30B, 00y4. MO HanpasreHuio "XuM. TEXHOMNOrus n
31 6uoTtexHonorus", cneyunansHocTn "Xum. texHonorus" / A. U. LWepbaHb .— BopoHex : BopoHex. roc. yH-T, 1998 .—
358 c.
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https://www.lib.vsu.ru/zgate?ACTION=follow&amp;SESSION_ID=17889&amp;TERM=%D0%A9%D0%B5%D1%80%D0%B1%D0%B0%D0%BD%D1%8C%2C%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&amp;LANG=rus

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-006pa3oBaTeNibHbIe pecypchl (oduUnanbHblie PECYpPCbl MHTEPHET)*:

[9]
|,'\|l/_n Pecypc
32 Hayy4Hasi anekmpoHHas 6ubnuomeka —http://www.elibrary.ru
33 BAnekmpoxHasa 6ubnuomeka BopoHexcko2o aocydapcmeeHHo20 yHusepcumema — http://lwww.lib.vsu.ru
34 OdbuyuarnsHoe snekmpoHHoe uzdaHue Xumuyeckoeo akynbmema MI'Y e MInmepHem — http://www.chemnet.ru
35 UHpopmayuoHHas cucmema "EOuHoe okHo docmyrna Kk obpa3osamerbHbiM pecypcam” —http://window.edu.ru
36 Xumus 80 ecex rnpossreHusx — xumuyeckut nopmasn. Chem.Port.ru http://www.chem.port.ru
37 51.0.16. Xumus (Obwas u HeopaaHu4eckasi xXumus), https://edu.vsu.ru/course/view.php?id=10614
38 51.0.16. Xumus (Pusuyeckas u KonnoudHas xumus), https://edu.vsu.ru/course/view.php?id=11164
39 51.0.16. Xumusi (AHanumuyveckasi xumusi), https://edu.vsu.ru/course/view.php?id=18294
40 51.0.16. Xumusi (OpaaHuyeckas xumusi), https://edu.vsu.ru/enrol/index.php?id=3997

16. MepeyeHb y4eOHO-meTOAMYECKOro obecne4vyeHuUA ANA CaMOCTOATENbLHOW paboTbl (yyebHO-
memoduyeckue pekomeHOauyuu, nocobus, 3adaqyHuKkuU, MemodudyecKue yKalaHusl 1o 6bIMOHEeHUIO MPakmu4eckux
(KOHMPOIbHBbIX), Kypcosbix pabom u dp.)

Ne n/n HemoyHuk

1 AdbuHoeeHos FO.[1. JlabopamopHsbili npakmukym ro obuwiel xumuu /cocm. FO.[1.AgpuHoeeHos u Op. — BopoHex:
U3damenbcko-nonuepaghuyeckul yeHmp BopoHexckozo 2ocydapcmeeHHo20 yHuUsepcumema, 2013
AgpuHoeeHoe KO.[1. JlabopamopHbIli npakmuKkym Mo HeopeaHu4yeckol xumuu /cocm. KO.[1.AgpuHozeHo8 u Op. —
BopoHex: sdamernbcko-nonuepaguyeckull yeHmp BopoHexckozo 2ocydapcmeeHHo20 yHuUsepcumema, 2013
Camodgpanosa T.B. JlabopamopHbiti npakmukym no obwel xumuu / cocm. T.B. Camogpanosa, B.H. CemeHos,
I.B. CemeHosa — BopoHex :M30amenbckuti Oom BI'Y, 2015

@u3sudeckasi u KorioudHas Xumus: rpospamMma Kypca, KOHmMpPOJibHbIE 80MPOCh! U nlabopamopHble pabomel
[OnekmporHbIl pecypc] : memoduyeckoe rnocobue Onsi 8y308 : [0na cmyd. 2 K. O4YHO20 U OYHO-380W4.
omdeneHul buorn.-noys. ¢ak. crneyuanbHocmeu: 020400 - buonoeusi, 021900 - [NoysosedeHue] / BopoHex.

eoc. yH-m ; cocm.: C.H. pywesckasi [u Op.]— BopoHex : M3damernbcko-nonuepaguyeckuli yeHmp
BopoHexckozo 20cydapcmeeHHo20 yHUsepcumema, 2013.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-125.pdf>

Qu3suyeckasi u KosioudHasi Xumusi: fpakmukym rno crneyuansHocmu 020201 "Buonoausi" /BopoOHEX.20C.yH-

m; cocm. C.A. KanyxuHa u 0p.; Hay4. ped. A.B. BeedeHckuli - Boporex : JIOINBI'Y, 2006.-66 c.

Pabouasi npoepamma u memoduyeckue yKka3aHusi rno ¢uauyeckol u KosmnoudHol xumuu 0nsi cmyod. 2K.(3k.)

6 OHeB8HOo20 (BeyepHeao) omdeneHusi buosn.- noys. ¢h.-ma. / BopoHex. e2oc. yH-m: cocm. C.A.KanyxuHa. -
Boponex : BI'Y, 2001. - 20 c.

Kydpsiwesa H.C. ®usuyeckas xumus : y4ebHuk Onsi 6akanaspos : [0ns cmyd. 8y3o8] / H.C. Kydpswesa, J1.I.
7 boHdapesa ; Cub. gpedep. yH-m .— Mocksa : FOpalim, 2013 .— 340 c. : un., mabn. — (bakanasp. ba3osenil Kypc)
.— bubnuoep.: c. 334-335 .

Cymm B.[. KonnoudHasi xumusi : y4ebHUK : [Onss cmyO. yupexdeHuli ebicw. npogh. obpasoeaHus] / b.[. Cymm .—
8 4-e u3d., nepepab. — Mocksa : Akademusi, 2013 .— 238, [1] c. : un., mabn. — (Bbicwee npogeccuoHanbHoe
obpasoeaHue. bakanaspuam) .— bubnuoap.: 237 c..

AHanumuuyeckasi xumusi: 3a0a4yu, mecmal, KOHMPOJIbHblIe pabomsi : y4ebHoe nocobue / cocm. : T.A. KpbicaHosa,

2

9 U.B. BopoHrok, O.H. Xoxnoea, H.A. benaHoga .— BopoHex : Hay4Has kHuea, 2016 .— 103 c.

10 3565108 A.H. AHanumudeckas xumusi: y4eb-memod. nocobue 0ng cmydeHmos 6uos- noys. hakynsmema / A.H.
3516108, T.B. Enuceesa. — BopoHex : UL BI'Y, 2006. — 75 c.

1 Xumuyeckue memodbl aHanu3a: y4eb-memod. nocobue dnsi cmydeHmoe buon-roys. ¢hakynbmema / B.IO.

Xoxnos, O.H. Xoxnoea, H.A. MokwuHra, B.®. CenemeHnes. — Boporex : UL BI'Y, 2004. — 36 c.

OpzaHuyeckasi xumusi. Manbili nabopamopHbIl npakmukym : y4ebHo-memodudyeckoe rnocobue / HO. A. KoablauH,
12 X. C. Wuxanues, M. KO. KpbicuH, A. Jl. CabbiHuH, C. M. Medesedesa, H. B. Cmonnoeckass .— BopoHex :
UN3damenbckul dom By, 2019 .— 31 c.

Xumuyeckue ceolicmea U €riocobbl ronydeHUss opaaHudeckux eewecms. Manbili npakmukym: y4ebHo-
13 memoouyeckoe rocobue / [.FO. BaHObiwes, FO.A. KosbieuH, A.FO. [llomanos, X.C. Llluxanues, H.B.
Cmounnosckasi. - BopoHex : isdamenbckuti dom BI'Y, 2020.— 89 c.

TpageHb B.®. OpeaHuyveckas xumusi : 8 3 m. : [yuebHoe rnocobue Onsi cmyd. 8y308, 0by4y. no crieyuanbHOCMuU
14 020201 — ®yHOameHmarnbHas u ripuknadHas xumusi] / B.®. TpaeeHb. T. 1. — 2-e u3d., nepepab. u don. — Mockea
: BUHOM. Jlabopamopus 3HaHud, 2013. — 368 c.

TpaseHb B.®. OpeaHuyeckas xumusi : 8 3 m. : [yuebHoe rocobue dns cmyd. 8y308, obyy. no creyuanbHocmu
15 020201 - ®yHOameHmarnbHas u npuknadHas xumusi] / B.®. TpaseHb. T. 2. — 2-e u3d., nepepab. u don. — Mocksa
: BUHOM. Jlabopamopus 3HaHut, 2013. — 517 c.

TpageHb B.®. OpeaHuyveckas xumusi : 8 3 m. : [yuebHoe rnocobue dnsi cmyd. 8y308, 0byy. Mo crieyuanbHOCmMu
16 020201 - @yHOameHmarnbHas u npuknadHasi xumusi] / B.®. TpaseHb. T. 3. — 2-e u3d., nepepab. u don. — Mockea
: BUHOM. Jlabopamopus 3HaHud, 2013. — 388 c.



http://www.lib.vsu.ru/elib/texts/method/vsu/m13-125.pdf

17. ObpasoBaTenbHble TEXHONIOMMU, UCMNONb3yeMble MpPU peanusauum y4yebHOM AUCLUNNUHbBI,
BKNOYasa AUCTaHUMOHHbIe obpa3soBartenbHble TexHonorum (OOT), anekTpoHHoe obyueHue (D0),
CMelaHHoe oby4eHue):

Mpu peanu3aumm OUCLMNAWHLI NPUMEHSILOTCA pasfnuyHble TUMbl NeKuMin (BBOAHas, 0630pHble, TemaTuyeckue,
npobnemHblie) n nabopatopHble 3aHATUA. [Nsa camocToATenbHOW paboTbl peKoMeHAyeTCs CNUCOK NuTepaTtypbl.
Mpn peanusaumm y4ebHOM OUCUMMIMHBI  UCMOMb3YKTCS 3MIEMEHTbl  3NEKTPOHHOro obyyeHnss (B0) wu
ONCTaHUUOHHbIE obpasoBaTtenbHble TexHonorun (JOT) B 4acTM OCBOEHUSI NTEKUMOHHOIO matepuana, npoBeieHus
TEKyLLen U NPOMEXYTOYHOM aTTectauuun, NpoBedeHns 4YactTu nabopaTtopHbix paboT u caMocToaTenbHON paboThbl
obyyvarowmxcsa no gMcumnnnHe, no3songwme obecneunBaTb ONOCpPeAOBaHHOE B3anMOZEeNCTBNE (Ha PacCTOSHMM)
npenogasatenen u oby4yalolmMXcs, BKMYask MHCTPYMEHTbl 3MEeKTPOHHOM MHopMaunoHHO-obpa3oBaTenbHOM
cpeabl BI'Y «OnekTpoHHbI yHnBepcuTeT BIY», npoBegeHne BedbnHapoB, BUAEOKOH(EPEHLMIA, B3aUMOLENCTBUE B
couceTsaX, MOCPEACTBOM 3MEKTPOHHOM NOYThI, MeCCeHAXXepoB. [Inst 0CBOEHWS ANCLMNIMHBI Takke PeKOMEHAYTCS
pecypcbl AN 3MEeKTPOHHOro obyyeHus (n. 15).

18. MaTepuanbHO-TeXHNYECKOoe obecneyeHne AUCLUNIINHbBI:
JlabopaTopun, OCHaLLEHHbIE XUMWYECKUMM nabopaTOpHbIMM CTOMIAMU U BbITSDKHbIMM - WIKadamu; Habopbl
XUMWYECKOW NOCYAbl; peaKTVBbI; HarpeBaTtenbHble Npubopbl. MynbTUMeaniHbIN NPOEKTOP, HOYTOYK, 3KpaH.

19. OueHou4HbIe cpeacTBa AJsi NPpoBeAeHNA TeKyLUer U NPOMEXYTOYHOMN aTTecTauumn
Mopsgok oueHkM ocBoeHMs oby4varowmmucs yvyebHoro martepwana onpegenseTcs COoAaepXaHuem CcreayoLwmx
pas3genoB AUCUUMNUHBI:

NHankaTop(bl)
KomneTteHuwns (1) OOCTUXEHUsI OueHouHble cpecTBa
KOMNeTeHLun

Ne HanmeHoBaHune pasgena ancunnunHbl
n/n (mogyns)

Konnoksuym (KUM),

OCHOBHbI€ MOHSITUSI U 3aKOHbI XUMUK fpomoKkort
1 OrlK-6 OlK-6.1 nabopamopHbix pabom,
CoBpeMeHHasi XuMu4yeckasi aToM1McTrka
KOHmporbHasi paboma

(KUM).

Konnoksuym (KUM),
mpomokor
nabopamopHbix pabom,
KoHmMporsbHasi paboma
(KUM).

OrnK-6.1

2 XuMnyeckasi KWNHeTMKa Orl1K-6 ONK-6.2

Konnoksuym (KUM),
nMpomokorn
nabopamopHbix pabom,
KOHmpornbHasi paboma
(KUM,).

Xnumuyeckasa TepMognHammKa n XuMmyeckoe OrlK-6.1
OrK-6
paBHoBecuKe OrK-6.2

Konnoksuym (KUM),
npomokorn
nabopamopHbix pabom,
KOHmpornbHasi paboma
(KUM).

OrlnK-6.1

4 PactBopsbl OrlIK-6 ONK-6.2

Konnoksuym (KUM),
npomokorn
nabopamopHbix pabom,
KoHmporsbHasi paboma
(KUM).

5 OKUCNUTENBbHO-BOCCTAHOBUTENbHbIE OMK-6 OrlK-6.1

peakuuu. OrlK-6.2

Konnoksuym (KUM),
rpomokorn
6 CrtpoeHnue aToma. MNeprognyecknin 3akoH OrlIK-6 OlK-6.1 nabopamopHbix pabom,
KOHmporsbHasi paboma
(KUM).

Konnoksuym (KUM),
npomokorn
7 Teopus XMMUYECKON CBS3U OrK-6 OrK-6.1 nabopamopHbix pabom,
KOHmporbHasi paboma
(KUM).

Konnoksuym (KUM),

OMK-6.1 rpomokorn

8 KomnnekcHble coeanHeHns Or1K-6 ONK-6.2 rabopamopHbix pabom,
' KOHmMpornbHasi paboma

(KUM).

OMK-6.1 Konnoksuym (KUM),
9 daszoBble paBHOBeECHS OrlIK-6 ' pomokosn
OrlnK-6.2
r1abopamopHbix pabom,




HavmeHoBaHue pasgena aAncunniinHbl

NHankaTop(bl)

n/n (Moayns) KomneTteHums (1) lﬁ)?ncgemﬁaﬂamﬂm OueHouHble cpecTBa
KOHmpornbHasi paboma
(KUM,).
Konnoksuym (KUM),
ONK-6.1 IPomMoKos
10 OnekTpoxumums OrlIK-6 ONK-6.2 nabopamopHbix pabom,
' KOHmMporbHasi paboma
(KUM,).
Konnoksuym (KUM),
OMK-6.1 pomokosn
11 [MoBepxHOCTHLIE sIBNEHMUS Or1K-6 OMK-6.2 nabopamopHbix pabom,
' KOHmMporbHasi paboma
(KUM).
Konnoksuym (KUM),
OMK-6.1 pomokon
12 KonnoungHble cuctembl OrK-6 OMK-6.2 nabopamopHbix pabom,
' KOHmpornbHasi paboma
(KUM,).
MpeameT n meToabl aHaNMUTUYECKON XUMUN. OMK-6.1 KoHMponbHas paboma
13 TeopeTnyeckne OCHOBbI aHaNMTUYECKON OrK-6 OMK-6.2 (KUM)
XUMUW.
14 TuTpuMeTprYecKnin MeToq, aHanmaa. OMK-6 OlK-6.1 rpomokos
MpoTonutomeTpus OlK-6.2 nabopamopHbix pabom,
TuTpUMeTpUYECKUin MeToZ aHanmaa.
15 KomnnekcoHoMeTpurs 1 OKUCIUTENbHO- OrIK-6 82&:2% na6opalr7rg gg:g?(jzaa(iom
BOCCTaHOBUTENbHOE TUTPOBaHNE ' ’
16 ["paBMMeTpUYECKMN METOA aHanmnsa. OrlK-6 82&:2% KOHmpOZ?:,‘;Z paboma
17 CnekTpanbHble MeToabl aHanMaa. OrK-6 825:2% na6opalr7rg ZZ?:S?(!;)aGOm
18 Xpomatorpaduyeckne MeToabl aHanu3aa. OrlIK-6 82&:2% naGOp:rlwg gg::z%awm
19 OneKkTpoxuMmnyeckune OMK-6 OlK-6.1 rpPOMOoKor
MeToAbl aHanmaa. OlK-6.2 nabopamopHbix pabom,
rpomokorn
20 TeopeTnyeckne npeacTaBneHus B onKk-6 OlK-6.1 nabopamopHbix pabom,,
OpraHM4yeckon XxmMmmm OrK-6.2 KOHmpornbHasi paboma
(KUM).
pPomoKosn
OrK-6.1 nabopamopHbix pabom,
21 YMeBOA0POALI. OrK-6 OrK-6.2 KOHmpornbHasi paboma
(KUM).
rpomokorn
22 ®yHKLMOHANbHbIE MPOU3BOAHLIE onK-6 OlK-6.1 nabopamopHbix pabom,
yrneBoAopOAoB OrlK-6.2 KOHmpornbHasi paboma
(KUM).
ONK-6.1 Konnoksuym (KUM),
23 MpupoaHble GuoopraHnyeckne coeguHeHUs OrK-6 OI'IK-6.2 rpomoKosn
' nabopamopHbix pabom.
OMK-6.1 Konnoksuym (KUM),
24 [eTepodyHKUMOHanNbHbIE COEANHEHNS OrK-6 OI'IK-6.2 rpPomokKos
' n1abopamopHbix pabom.
pomokosn
o5 AsoTcopepallme opraHnyeckmne onKk-6 OrK-6.1 nabopamopHbix pabom,
COEaNHEHNS. OrlK-6.2 KoHmposnbHas paboma
(KUM).
MoHATNE 06 aneMeHTopraHNYecknx un OrlK-6.1 Konnokeuym (KVM),
26 Or1K-6 rpomokor
reTepoLMKINYECKNX COEOUHEHNSX OrlK-6.2 1a60pamopHLIX pabom

MpomexxyTouyHas aTTecTauus
hopma KOHTPOrS - 3a4eT, 3a4eT C OLIEHKOW, 9K3aMeH

lNepeueHb 8onpocos
KUM k 3a4emy, 3a4emy ¢
OUEHKOU, 3K3aMeHy

20 TunoBble OLEHOYHbIE CpeAcTBa U MeToAMYeCKUe MaTepuanbl, onpeaensiouwme npoueaypbl
OLeHMBaHUA

20.1 TeKywWwMin KOHTPONb yCNeBaeMoCTH
KOHTpOJ‘Ib ycneBaemMoCTu no gucuuniimHe ocywecTtBiAeTCA C NOMOLLbIO creayrwnx oueHOYHbIX CpeacTB:




JlabopatopHble paboTbl, Onpockl, KoHTponbHble paboThl

Mpumepbl KUM KoHTpOnbHbIX paboT

HeopraHuyeckasa xumumsa

1. HangeHo, 4to pacteop, cogepxawun 1026 r caxapa B 1 n, MMeeT Takoe xe
ocMoTuyeckoe AasneHve, 4to u pacteop KNOs, KOHUEHTpaumsa kotoporo pasHa 1,8 mone/n.
BbluncnnTb KaxyLLyocs cTeneHb anekTponutuyeckon auccoumaumm KNOs.

2. YKkasaTb komnnekcoobpasoBatenb, OnpeaenuTb CTENeHb €ero  OKUCINEHUs U
KOOPAMHALUMOHHOE 4YMCNO M HaseaTb  KoMmnnekcHble  coeauHeHusa.  [Co(NHs)sClClz;
K3[Cr(OH)s].HanucaTb ypaBHeHue npouecca auccoumaumn. OnucaTe ctpoeHne Ks[Cr(OH)s] ¢
nosvunn MBC.

3. Mpwn KakMx ycroBmsx BO3MOXHO CaMONpOU3BONbHOE NpOTekaHne peakuuu
2H2S (@) + O2(g) — 2S(s) +2H20 (g) (AH<O)\
O6bACHUTD
AHanuTuyeckasa xmmms 1. TeopeTnyeckne 0OCHOBbI aHANNTUYECKON XUMMUWN
1. CornacHo nNpoToNMTUYECKOW TEOPUW KUCIOT 1 OCHOBaHWUI KMCnoTa — 3T0:
1) 3MNeKTPoNuT, Auccoummpylowmii ¢ obpasoBaHveM WOHa BOJOPOAA W KMCNOTHOrO
ocTaTka;
2) nobasi yactmua, ABnsaoLasca AJOHOPOM NPOTOHA;
3) nobas Yyactuua, NpuHMMarLwas NpoToH;
4) BELLECTBO, Npu anccoumaumm kotoporo obpasyetcs OH-1oH.
2. CornacHo nNpoToNMTUYECKOM TEOPUN KUCIOT 1 OCHOBaHWIA Boga — 3TO:
1) KicnoTa;  2) ocHoBaHue; 3)amdonur.

3. VloHHoe npounseeaexmne Boabl (npu P, T const) aTo:
1) pKw: an+ Aok-, 2) Kw=Chn+ Con-; 3) Kw= au+ ok

4. BoibepuTe npaBunbHyto 3anuck onpeaenexHns pH.
1) pH=- In[HA]; 2) pH=- g ana; 3) pH=-1g au+; 4) pH=-In Cu-.

5. B HenTpanbHOW cpefe
1) HeT n3bbiTka noHoB Bogopoaa; 2) pH=5,5; 3)pH=7; 4)HeT n3bbiTka MoHoB OH".

6. Kakyto cbopmyny Heobxoaumo ncnonb3oBaTth A5na pacyeTa pH pactBopa NaOH?
1) pH= 14 - IgCnaoH;  2) pH= - IgCnaoH; 3) pH= 14 - (- IgCnaoH).

7. N3 npuBeaeHHbIX nap BellecTB Bbibepute 6ydepHyto cmechb.
1) NaCl + HCI;

2) CH3COONa + CH3COOH;

3) CH3COONa + HCI;

4) NH4Cl + NaCl.

8. OcHoBHOE CBOMCTBO OyhbepHbIX pacTBOPOB 3aKMOYAETCS B:

1) coxpaHeHun HenameHHbIM pH Npu NOBLIX yCNoBUsX;

2) coxpaHeHuUn Hen3MeHHbIM pH npu pa3basnexHuy;

3) coxpaHeHun pH npakTuyeckn HemaMeHHbIM Npyu 4o6aBNEeHUN CUMbHBIX KACIOT 1 OCHOBaHWIA;
4) coxpaHeHWU NpaKkTU4eckn HemsmeHHbIM pH nNpu gobasneHun conen.

9. Kakor cnocob BbIpaeHWs KOHLEHTpaLmin Heobxoanmo NpUMEHATb MPUM  pacyeTax Mo 3akoHy
3KBUBANEHTOB?

1) MpOUEHTHY!O;

2) MonsAnbHy!o;

3) (MONAPHYO KOHLIEHTPALUMIO SKBMBANEHTOB) HOPMaribHYHO;

4) MonsipHyH0.

10. Kakoe 13 yTBepaeHuii COOTBETCTBYET NMOHATUIO «TOYKA 9KBUBANEHTHOCTU» ?

1) B atou Touke pH=7;

2) TUTpyeMOe BELLECTBO U TUTPAHT HAXOOATCS B 3KBUBANEHTHbIX KONMYECTBAX;

3) TUTpyemoe BeLLEeCTBO N TUTPAHT HAXOASATCA B PaBHbIX KONMYECTBaX.

11. Kakoe 13 yTBEpXOEHWA COOTBETCTBYET MOHATUIO  «CKAyoOK TUTPOBaHUS» B
NpOTONUTOMETPUN?

1) pe3koe nameHeHve pH cuctembl BONM3N TOUKM SKBUBANEHTHOCTY;

2) nocneaHsist fobaBneHHas kanns TUTpaHTa, NpUBoasiLLas Kk usMeHeHuto pH;

3) nepexo OT COCTOSIHUSI CUCTEMbBI C HE4OCTATKOM TUTPaHTa K COCTOSIHUIO C €ro N36bITKOM.

2. TpaBumeTpuyecKkuin meTon aHanusa
1. Kakoe n3 BblpaXXeHU He COOTBETCTBYET NMOHATUIO «PACTBOPUMOCTb» ?
1) KOHLEHTpauuWs BeLLecTBa B HACbILLEHHOM pacTBOpE;
2) KOHUEHTpauus pacTBopa BeLlecTBa, HaxoAslerocs B pPaBHOBECUM C OCadKOM 3TOro




BellecTBa,
3) HanbornbLuas KOHUEeHTpauuna BellecTsa B pacTBope 13 BCeX NPUCYTCTBYHOLNX BELLECTB.

2. Kakyto pasMepHOCTb MMEET BENMYMHA PacTBOPUMOCTMN?
1) %; 2)rin; 3) monb/m.

3. HasoBuTe hmsnyeckuin cmMbiCn SABMeHNs, Ha3biBaeMoro “coneBbiM  3ddekTom”.
1) yBennyeHme pacTBOpMMOCTM Ocadka nof AeNCTBUEM KOMMIEKCYIOLLEro areHTa;
2) yMeHbLUeHne pacTBOPUMOCTU OCajka Nnof AeVCTBUEM OQHOMMEHHOIO WOHa;

3) yBenu4eHne pacTBOPUMOCTM Ocafka nod AeNCTBUEM CUIbHbLIX 3MEeKTPONNTOB.

4. HazoBute hn3nyeckmin CMbICI SABMEHUS, Ha3biBaeMoro “adhdeKkTom obLLero noHa”.
1) yBenuyeHne pacTBOPUMOCTM Ocaaka Nof OeVACTBMEM KOMMNIEKCYIOLEro areHTa;
2) yMeHbLUEHWE PacTBOPUMMOCTU Ocazka nof AeNCTBUEM OLHOMMEHHOTO WOHa;

3) yBenuyeHve pacTBOpPMMOCTM Ocagka Noj AeNCTBUEM OOHOUMEHHOTO MOHa.

5. Kak nameHutcs pactBopumocTb, ecnu k 0,1 M pactBopy BaSO4 pnobasuts 0,01 M pactsop
Na2S04?
1) He u3MeHuTCs; 2) yBenuuuTcs; 3) ymeHbLumMTCS.

5. KakoBa TOYHOCTb aHannMTUYeCcKnx BecoB?
1)+£0,0001r; 2)+0,1r; 3)+0,0002r; 4)+0,002r.

6. B yem cyTb MeTOda ocaxaeHus B rpaBumMeTpun?

1) NCKOMBI KOMMOHEHT onpeaensitoT B obpasue 6e3 otaeneHns;

2)onpenensembinl  KOMMOHEHT KOMWYECTBEHHO OCaXgalT B BuAe ManopacTBOPYMOro
COEaNHEHNS;

3) onpeaensieMblini KOMMNOHEHT BbIAENAIOT B BUAE KOMMIEKCHOro COeaUHEHMS.

7. YT0 Takoe rpaBuMeTpUYeECKniA chakTop?
a - MOAeK . Macca Onpeo . KOMNOHeHma

nF= b- mon. macca epasumemp . hopmui
2 F = a- macca onpeo.KOMNOHeHma

~ Mon. macca epasumemp . popmol
3 F = a - MoneK . Macca onpeo.KOMNOHeHma

b- macca nasecku

8. Kakoe cBoWicTBO ocagka rnaBHbIM OOpa3oM onpefensieT ero npurogHocTb B KayecTBe
ocaxaaemon popMbI?
1) nerkas mnbTPyeEMOCTb; 2) Manas pacTBOPMMOCTb; 3) MOCTOSHCTBO COCTaBa.

9. BbibepuTte BepHble YCNOBUS BbINaAeHUs KPYMHOKPUCTANIIMYECKUX OCALKOB.

1) MeanieHHoe ocaxaeHue U3 ropsiumx pastaBreHHbIX PacTBOPOB NpU NepeMelLnBaHuy;

2) MeaseHHoe ocaxaeHue 13 XONoaHbIX pa3taBneHHbIX PacTBOPOB;

3) MeaneHHoe ocaxaeHe M3 ropsiunX KOHLEHTPMPOBAHHBIX PACTBOPOB MPU NepemeLLnBaHui;
4) BbICTPOE OCaXkAEeHVEe M3 FTOPAYNX KOHLEHTPUMPOBAHHBIX PACTBOPOB NPU NepemelLnBaHui.

10. BeiGepeTe 0OCHOBHOE AOCTOMHCTBO rPaBUMETPUYECKOrO aHanmaa.
1) SKCNPEeCCHOCTb, 2) TOYHOCTb;  3) N3bmpaTenbHOCTb.

dusnyeckas xumums

1. ®a3oBbIe paBHOBECUA

1) YT0 Takoe reTeporeHHas cuctema?

2) Yto Takoe ¢pasa, cocTaBnsioLLaa CUCTEMbI, KOMMOHEHT?

3) Kakue cazoBble npeBpalLeHnst MOryT GbiTb ONMCaHbl C MOMOLLBIO ypaBHeHns Knaysuyca—
KnanenpoHna?

4) Kak naBneHune BNusieT Ha TemnepaTypy ba3oBOro nepexoaa B npoweccax: a) nnasnexHus; 6)
ncnapeHus?

5) Kak chopmynupyetcst npasuno ¢as N'iooeca?

6) Kakue ocobble TOUYKM Ha anarpammMax COCTOSIHUS HOCSAT Ha3BaHME TPOWHbIX B
OZHOKOMIMOHEHTHbIX cucTemax?

7) KakoBbl Hanbornee TUNMYHbIE AuarpaMmmMbl COCTOSIHUS BUHaAPHBLIX KOHAEHCUPOBAHHBLIX CUCTEM?
2. AnekTpoxumus

1) Kak onpegensieTcst NOHATME «3NEKTPO4» B COBPEMEHHOW 3MEKTPOXUMUMN?

2) Y10 npepctaBnsieT cobon ranbBaHNYECKMIA 3NEMEHT, 3MeKTponm3ep?

3) Kakue BeluecTBa ABNAIOTCS SMNEKTPONMTamMm?

4) Yto npeacTaensieT cobor NpoLecc 3NeKTPONIMTUYECKON aguccoumauumn?

5) KakoBbl OCHOBHbIE MONOXEHNS TEOPUM ANEKTPONUTUYECKON auccoumaunn Appennyca? B yem
COCTOAT €€ NONOXNTENbHbIE CTOPOHbLI M HEAOCTATKN?




6) YTo Takoe cTeneHb M KOHCTaHTa AMCcoLMaLmMmn aNeKTponuTnYeckon amccoumaunn? Kak atun
BEIMUYUHBI CBA3aHbl Mexay cobon?

7) Kak cTteneHb guccoumaumm MeHseTcsl ¢ KOHLUEHTpaumen anekrponmTa?

8) YTto Takoe BOLOPOAHLIN NokasaTenb?

9) KakoBbl NPUYMHBI AMccounaumm anNeKkTponmMTos?

10) Kak B pamkax COBPeMEHHON Knaccmukaumm anekTponnToB oNpeaensatoTcs NOHATUSA
NOHOOPbI N MOHOTEHbI?

11) MNoyemy noBefeHWe pacTBOPOB MEKTPONIUTOB OMUCLIBAETCHA B TEPMUHAX aKTUBHOCTY, a He
KOHLeHTpaummn?

12) Kak Bnusiet Ha cpegHuin KOSMULIMEHT akTUBHOCTU 3NEKTPONUTA €ro KOHUEHTpauma?

13) Yto Takoe yaenbHasa n MonsipHas 3neKkTponpoBOgHOCTN?

14) Yem obbsacHaeTcs pasnuyme hopMbl KPMBbLIX KOHLEHTPALMOHHOW 3aBUCUMOCTY YAEMbHOW U
MOMSAPHON 3N1EKTPONPOBOAHOCTN?

15) Kak MOXHO 3KCnepvMMeHTanbHO onpeaennTb YAerbHYI0 311eKTPONpPOBOAHOCTL?

16) B 4eMm cyTb aneKkTpodopeTN4ecKoro 1 penakcaumoHHOro 3dMeKTOB B pacTBOPax CUIbHbIX
3NEeKTPONUTOB?

17) Yto Takoe uncna nepeHoca? C kakon Lienbio OHM BBOAATCH B TEOPUN SMNEKTPONUTOB?

18) KakoBO OCHOBHOE COOTHOLLEHWE 3NEKTPOXMMUYECKON TEPMOANHAMUKNA?

19) YT0 Takoe paBHOBECHbIN ANEKTPOAHBIA NOTEHUMan, CTaHAapTHLIN 3NEeKTPOAHbLIN
noTeHuman? Kakve hakTtopbl BMMSAIOT Ha BENNYMHY 3MeKTPOLHOro noTeHumana?

20) Kakow anekTpog B rafnbBaHN4YeCKOM 3fIeMeHTe Ha3blBaeTCa KaTOAOM, a Kakon — aHO4oM?

21) Yem oTnuuaeTtcs hopma ypaBHeHuss HepHcTa Ans anekTpogos NepBOro U BTOPOro poaa?

22) Yrto npeacTtaBnsioT cobow 1 rae UCnosb3yTCs MOHOCENEKTUBHBIE AMNEKTPOALI?

23) Kakue anekTpodbl MOTYT CYXUTb MHAMKATOPHBLIMU NPU n3mepeHun pH pactsopos?

24) B yem CylHOCTb MeToAa NOTEHLMOMETPUYECKOrO TUTPOBAHUSA?
3. MoBepXHOCTHLIE ABMNEHUA

1) Yto Takoe NOBEPXHOCTHOE HaTAXeHne?

2) B yem cywHoCTb npouecca agcopbumm? Xumuyeckas un puanyeckas agcopoums.

3) Kak apcopbums BelecTB Ha NOBEPXHOCTM XMAKOCTM CBA3aHa C BENMUYNHON NMOBEPXHOCTHOTO
HaTsKeHna?

4) Kakoe ypaBHeHue onuncbiBaeT 3oTepmy agcopbumm BeLLecTB Ha NOBEPXHOCTM XUAKOCTN?

5) Yem obycroBneHbl ABMEHNS NONOXUTENBHOW 1 OTpuLaTensHon agcopbunn?

6) Kak npoBepuTb, onucbiBaeTcs Ny npouecc aacopbumm ypasHeHvem J1aHrmopa?

7) YT0 Takoe nonumMonekynspHas agcopbumns? B kakux cnydasx oHa Habnogaetca?

4. KonnoungHble cucTemsbl

1) Yro npeacraBnset cobon konnovgHas cuctema?

2) Y10 Takoe cTeneHb AUCNEPCHOCTU?

3) Yo npeacraBnsioT coboit nModobHbIe U NMOdUIbHBLIE 30M? B 4eM Mx OCHOBHOE

oTnnyne?

4) Kakoe cTpoeHue umeeT konnougHas yactuua? Kak HasbiBaeTcsi €€ yacTb, HecyLuas

anekTpu4eckni 3apaa?

5) KakoBbl MPUYMHBI YCTOMYMBOCTU KOJITOUOHbBIX CUCTEM?

6) KakoBbl METOAbI MOMYYEHUS KONMOMAHbIX CUCTEM?

7) Kakum 06pasom MOXHO M3MEHUTb YCTOMYMBOCTb KOMMOUAHOW CUCTEMBI U BbI3BaTb

Koarynsumo?

8) B yem cywectBo acbcpekta Papages—TuHgana?

9) KakoBa npu4imHa 6pOYHOBCKOro ABMXEHUS KONnouaHblx Yactuy? Kak oHo obHapyxmBaeTcs

Ha npakTuke?

10) B kakux ycnosusix B KONMougHbIX cuctemax Habniogaetcs anddysma?

11) Yo Takoe anekTpogopes?

12) Kakue eLué siBneHus, NoMMMO aeKTpodopesa, OTHOCATCS K 3NIeKTPOKUHETUYECKUM

SABMNEHNSM B KONMMOUAHbIX cnuctemax? B 4ém mnx cytb?

OpraHuyeckasa xumusi

KoHmponbHasi paboma no meme: Asomcodepiaujue op2aHuU4eckue coeOUHeHUs.

1.Kakoe coeguHeHne nerye HUTpyeTCs, Tonyon unm xnopbexHson? O6bACHUTL NoYemy.

2.Kakoe coeguHeHne obpasyetca npu nepepabotke 1,2-gudptop-3,5- AnMHUTpPobeH3ona
MeTMUNaToOM HaTpusi.

3.HanuwwuTe peakumio AnasoTMpoBaHUS ANA M-3TOKCMaHwnuvHa B npucytctBum HCI. Ykaxute
YCINOBWsi peakumm, crnocob KOHTPONs 3a ee NPOBEAEHNEM M OKOHYaHWEM. [puBeanMTe MexaHu3m
peakuuu.

4.Pelwunte crnieqyioLyto LIEMOYKy NpespaLleHni:

CHs  ken Hy/Ni CHz-NH, CHCl, H,/Ni CHz-NH-CH,
H3C-C—Br = A > _CH - B - _CH
H HaC™  CH3z NaOH HsC™ ™ CHj
CHSCHQBF

MpuMep NpakTU4ecKux 3agaHum

MpakTtnyeckoe 3agaHue. Paccumtate 06beM 98%-Hol cepHol kncnotel (p =84,1r/mn) gna npurotoenenus: a) 200 mn 84,3%

pacteopa (p = 77,1 r/mn); 6) 400 mn 0,01H pactBopa (p= 1r/mn).




MNpuMep 3agaHnii 1 BONPOCOB K NaGopaTopHbIM paboTam

lpedenbHbie u HenpedesbHbIe y2/1€8000P00bLI

O6pa3oBaHue u CBOMCTBa MeTaHa

B cyxylo npobupky momeLLatoT HEeCKONbKO rpaMMOB TLUATENMbHO pacTepTon B CTYMKe CMecu auetata HaTpusi U HaTPOHHOW
M3BECTW. YKpPenmnsaT NpobupKY rOpM3OHTanbHO W, NPUCOEOMHMB ra3oo0TBOAHYIO TPyOKy, HarpeBatoT cmecb B Npobupke
nnameHeM ropenku cHayana OCTOPOXHO, a 3aTeM cunbHo. Onyckas rasooTBOAHYIO TPYOKy B oTAenbHbIE NPOBUpKKN ¢ BPOMHOW
BOAOW M NepMaHraHaToM Kanwus, ycTaHaBnuBaloT, U3MEHSIETCS NN OKpacka 3TWX PeakTUBOB MpW Mpo- NycKaHWW My3blpbKOB
MeTaHa, T. €. MPONCXOAMNT N1 BPOMMPOBaHME MEeTaHa U ero OKUCIEHMe.

O6pa3oBaHue U CBOMCTBA 3TUINEHA

B npobupky nomewyatot 1 Mn cnupTa 1 OCTOPOXHO, B3GanTbiBasd, NpunmeatoT 4 Mn KOHLEHTPUPOBaHHOW CEPHOW KUCNOTLI. B
pasorpesLUyoCs CMeCb BpocaroT KMNATUMbHBIA Kamellek, NMPUCOeAMHSAIOT rasooTBOAHY0 TPYOKYy M OCTOPOXHO HarpesatoT
npobupKy A0 HaYana paBHOMEPHOro BblAerneHus rasa. PeakunoHHas cMeck npu 3ToM YepHeeT. Onyckas rasooTBOAHYH TPyOKy
noovepegHo B MpobupkM ¢ BPOMHOM BOAOW W MepMaHraHaToOM Kanwus, YCTaHaBMnvMBaloT, MPOWUCXOAWUT Nn GpomMMpoBaHWe K
OKMCIeHue aTuneHa.

O6pa3oBaHue u CBOMCTBA aueTurieHa

Ha pgHo cyxon npobupku nomeLlalT ManeHbkuin Kycoyek kapbuga kanbums. OcTopoxHo [06aBnsAlT BoAy, 3akpbiBatoT
ra3ooTBOAHON TPYOKOW M Mpo- nyckarT ra3 yepes npobupku: 1) ¢ GpomHON BOOON, 2) C paCTBOPOM NepmaHraHata kanus, 3) ¢
aMMuayHbIM pacTBOPOM TMAPOOKMUCKM cepebpa, 4) ¢ aMMuadHbiM pacTBOPOM okucn mean. OTmeyvaloT npoucxogsiume
n3MeHeHuns. [ina ncnbiTaHnsa B3pbiBYaTbIX CBOWCTB aLeTuneHnaoB cepebpa n meam nx otunbLTPOBbLIBAKOT, CyLIaT 1 OCTOPOXHO
HarpesatoT Ha acbecToBOW CeTke.

Bonpocbl Ans caMOKOHTpPONSA:

1. Hanucatb CTpyKTypHble dhopMyIibl 1 HOMEHKNaTYpHble Ha3BaHWA coeAnHeHni coctaBa CeHis. YkasaTb B KaxgoM
13 HUX NEPBUYHbIN, BTOPUYHBIN, TPETUYHBIN M YeTBEPTUYHBIA aTOM yrnepoaa.

2. YkasaTb peareHTbl, C KOTOPbIMW MOXET pearmpoBaTb 2-MeTunbyTaH:

a) Clz; 6) HCI; B) I2; r) NaOH; a) O2. Hanucatb ypaBHeHUs peakumi.

3. Hanucatb popmyny HECMMMETPUYHOIO AN3TUNITUNEHA M Ha3BaTb ero No HomeHknatype VIOMAK.

4., Mony4nTb BCEMU BO3MOXHbBIMM cnocobamu 2,2,4-TpUMeTUINEHTAH.

5. HanucaTtb cxemy O30HMPOBaHUS HECMMMETPUYHOrO AMITUIISTUMNEHA C NOCMeAyLWmMM pacLienneHmeMm o3oHuaa
BOIOWN.

6. Y Kakvux U3 nepeyvmncrieHHbIX COEANHEHNIN CYLLIECTBYET LMC- N TPaHC- n3omepus: byTten-1; ByTeH-2; 2-meTunnponeH; 2-
meTunbyTen-1; 2-meTunbyTeH-2?

7. Kakolh peareHT MOXHO WCMONb30BaTb, YTOObLI OTNNYMTL 3TUNEH OT aueTuneHa: a) Brz; 6) HBr; B) KMnOg; 1)
[Ag(NHs)2]OH?

8. Hanncatb dopmynbl 1 Ha3saHus coeduHeHwin coctaBa CsHio M ykasaTb Cpedu HUX COeaMHEHWs, KoTopble mpu
okucneHu KMnO4 obpasytoT: a) MoHOKapboHOBbIE KUCOThI; 6) AnkapboHOBbIe KUCMOThI. HanucaTb ypaBHEHWS peakumia.

9. CKOMbKO CTPYKTYPHbIX U30MEPOB UMEET YrIeBOA0POA HeUmKnnyeckoro ctpoeruss CsHs ¢ ogHONM OBOVIHOM M OOHOW

TpOWHOW CBA3bl0? YkasaTb rubpuamsaumio atomoB yrnepona. Bo3amoxkHa nv reomeTpudeckas M3oMepust Ans kakoro- nmbo
nm3omepa?
10. Mony4nTb BCEMU BO3MOXHbBIMM cnocobamu 6yTvH-2 n HanucaTtb Anga Hero peakumto Kyyeposa.

OnucaHue TexHONOrMM NpPoBeAeHUs

Tekywass atrectaumss no AucUMNIMHE «XuMuUs» BKIOYaeT B ceba TeopeTudeckne 3afaHus, MO3BOMsoLme
OLEHNTb YpPOBEHb YCBOEHMS OOy4aloWMMUCA 3HaHWKA, W NpaKTUYeckMe 3adaHusl, BbISIBNAKOLWINE CTENEHb
CPOPMUPOBAHHOCTU YMEHWIA N BrafeHUN.

YCBOEHHbIE 3HaHWA NPOBEPSAOTCA B XOA4e YCTHOIO Ornpoca W KOHTPOSbHbIX paboT, yMeHus U BnageHusi
MPOBEPSIOTCA NPY 3aLLUTe OTYETOB K JlaGopaTopHbIM paboTam.

JlabopaTopHble paGoTbl 0dopMIIAOTCA B BuAEe NpOTOKONa U MpeaocTaBnsalTcA npenodasaTtenio. B npouecce
MOryT GbiTb 3adaHbl BOMNPOCHI MO NPUEMaM BbINOMHEHUS U TEXHUKU Ge30MacHOCTM, OTBEYaloWMX KOMMeTeHLMn
Or1K-6.

Konnoksuymbl 1 KOHTpoIbHbIe paboTbl NpoBoasTcst No cooTBeTcTBYOWUM KMMam B nocMeHHOM 1 yCTHOM Buge.
Bpemsi npoBefeHus onpeaensieTcs npenogasaTenem.

TpeboBaHuUA K BbINOMHEHUIO 3aA4aHUN (UMK WKalbl U KPUTEPUN OLLeHUBaHUSA)

OueHka pe3ynbtaTtoB 00y4eHMs Ha TEKyLLEen aTTecTauum NpoMcXoauT no cnegyroLwmnm nokasaTensam:
1. BnageHve cogepxaHmem y4ebHOro matepmana u NOHATUIAHBIM annapaToM AUCUUMIUHBL « XUMUSI».
2. YMeHue cBsi3biBaTb TeopeTnvyeckme 3HaHmna ¢ NnpakTn4eCKMMmn HaBblkaMu.

3. YMeHune yCTaHaBnmMBaTb MeXONCUUNTTMHApPHbIE CBA3WN.

[ns oueHuBaHUs pesynbTaToB 06YYeHUs TEKyLero KOHTPONs ycrneBaemMocTu ucnonb3yeTcs 4-GannbHas wana:
«OTMINYHOY, «XOPOLUOY, «YAOB/ETBOPUTENIBHO», KHEYAOBNETBOPUTENBHOY.

YpoBeHb
Kputepum oueHnBaHns KOMMNETEHLUN chopmmpoBaHHocTK | LLlkana oueHoK
KoMMeTeHunn




MonHoe cooTBeTCTBME OTBETaA o6yqa+ou.leroc;1 BCEM nNepeyYncneHHbIM
KpUTepuam. npO/J,eMOHCTpI/IpOBaHO 3HaHMEe OCHOBHbIX KlaCcCoB OpraHn4ecknx
COEaNHEHNN, NX CTpOeHua, cnocobos nony4vyeHus, (*)I/I3I/1LIeCKI/1X N XMMNYECKNX
CBOWCTB, yYMeHune onpenenntb peakuyMoHHble LEeHTPbl B MONeKyne, 00BACHUTL
MEXaHM3M OCHOBHbIX peakuui, BrageHne TEXHUKOM na6opaToprlx pa60T B

- o ~ MoBbILEHHbIN YPOBEHL OTnnyHo
opraHuyeckon nabopatopuu. O6yyalowMinca B MNOMHOW Mepe Bnageet
MOHATUMHBIM annapaToM OPraHMYecKom XMMUKM, CMOCODEH MMMHCTPMPOBaTH
OTBET NpUMepamMu, ypaBHEHNSMUN peakLnin, SKCNepUMeHTanbHbIMU AaHHbLIMU.
OTBET Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET OOHOMY
(oByM) 13 nepeuucrieHHbIX Mokasatenew, HO obOyvawlowwmiics paet
npaBurbHble OTBETbl Ha [JOMNOMHUTENbHbIE BOMPOChL.. HegoctaTtovHo
NPOOEMOHCTPUPOBAHO  3HaHue OCHOBHbIX KraccoB  OpraHn4eckux ba3zoBbIi ypoBeHb Xopolwuo
COeaMHEHWIN, UX CTPOEHWS, CNoco6oB NonyyYeHns, PU3NYECKNX N XUMUYECKUX
CBOWCTB.

OTBeT Ha KOHTPONbHO-N3MepPUTENbHbIA MaTepmnan He COOTBETCTBYET MnobbiM
OByM (Tpem) w3 nepeyucrieHHblX nokasaTtenen, obyvawowmnca aaer
HenorHble OTBETbI HA JOMOMHUTENBHbIE BOMPOCHI.

[eMOHCTpMpYeT YacTUYHble 3HaHUS OCHOBHbIX KIACCOB OPraHU4YecKmnx
COoeaMHEHWIN, UX CTPOEHWs, CNocoboB NonyyYeHusl, PrU3NYECcKNX N XMMUYECKNX
CBOWCTB, He YyMeeT onpefenuTb peakUUOHHble LEHTpbl B MOMEKyre, MoporoBbIfi ypoBEHb
OOBACHUTL MEXaHM3M OCHOBHbIX peakuui, WM WMeeT He MOoJIHoe
npeactaBneHne o nabopaTopHbiXx paboTax B OPraHUYecKom XMMuM,
[OMnycKaeT CyLLeCTBEHHbIe OWNOKM MpU HAaNMCaHUN YpaBHEHUA OPraHNYeCcKnx
peakuuu.

YposneTsopuTen
bHO

OTBET Ha KOHTPONbHO-N3MEPUTENbHLIN MaTepuan He CooTBETCTBYeT Nobbim
TpeM (4eTbipeM) W3 MepeydncrneHHbIX nokasaTenen. OB6ydalowuiics
AEMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHble 3HaHWSA OCHOBHbIX KIaccoB Heynosnetsoput
OpraHMYecknUX coeanHEeHU, X CTpoeHns, crnocoboB NonyyeHns, MOnsnyeckmnx enbHO

N XMMWYECKMX CBOWCTB, AoMnyckaeT rpybble owmbkn npu HanucaHum dopmyn
OpraHMYeCcKUX COEAMHEHWI 1 YPABHEHWIA OPraHNYEeCcKMX peakLmu.

20.2 NMpomexyTo4Hasa aTTrecrtauusa

MpomexyToyHas aTTecTaumsi N0 QUCLMNIIMHE OCYLLECTBIISIETCS C MOMOLLbIO CneaytLmnX oLeHOYHbIX CPEACTB:
cobecegoBaHue no buneTam K 3a4eTy U 3K3aMeHaUNOHHbIM BuneTam.

Mo pesynbTaTam BceX BbIMOJMIHEHHbIX 3aJaHWN TEKyLLIero KOHTPONs CTygeHTaM MOeT ObiTb BbICTaBIEH 3ayeT
aBTOMaToM.

Mo pe3ynbTaTtam BCEX BbINOMHEHHBLIX 3a4aHUN TEKYLLEro KOHTPONsS CTyAeHTaM MOeT ObITb BbICTaBMIEH 3a4eT C
OLLeHKOI7I NN 3Kk3amMeH aBTOMaTOM:

cpeaHas oueHka 3-3,75 — «ya0BNEeTBOPUTESBHOY,

3,75-4,5 — «xopoLov»,

4,5-5 — «OTNNYHOY.

MepeyeHb BONPOCOB K 3a4eTy € OLeHKon n nopsaaok chopmupoBaHus KUM

KM cogepxut aBa Borpoca u hopMupyeTcsa no cnegytowemMy rnpuHUuny: nepsbii BONPOC NOCBSALEH OCHOBHbIM
MOHATMAM OBLLEeN XUMUN, BTOPON — COAEPXKMT BOMPOC MO HEOPraHNYECKON XUMUW.

MpumepHbIN NepeYeHb BONPOCOB K 3a4€Ty C OLIeHKOMW, BKNOYeHHbIX B KUM

CopfepkaHve BONpocos

dyHoaMeHTanbHble TEOPUM U 3aKOHbI XUMWMW: aTOMHO-MOIEKYNsipHasi TEOpWsl; 3aKOH  COXPaHEHUs Maccbl U
aHepruu; MNepnognmyeckmin 3aK0oH; TEOPUst XMMUYECKOTO CTPOEHMS.

CospemeHHaﬂ XMMun4yeckaa aToMUCTUKA. ATOM, MoOnnekyna, Kpucrtann. |_|pOCTbIe N CINoXHble XUMUYecKune
coeguHeHus. Pasa Kak HOCMTENb CBOWCTB BELLECTBA, He 06ragarLwero MOneKynspHON CTPYKTypon. AnnoTponus
1 nonnuMopusm.

CTexmomeTpmquKme 3aKOHbl XUMUKN (SaKOH NMOCTOSIHCTBa COCTaBa W CBOWCTB, 3akKOH KpaTHbIX OTHOLIJGHI/IVI).
OFpaHVILIeHHbIVI Xapakrtep u rpaduubl NpUMEHNMOCTU CTEXMOMETPUYECKUX 3aKOHOB.

PassuTtne npeacraBneHumn o ctpoeHnn atoma. NnaHetapHaa mogenb Pesepdopaa. Teopus bopa.

OcCHOBbI KBaHTOBO-MEXaHUYeCKOro onucaHusi ctpoeHus atoma. KopnyckynsipHO-BOSHOBas npupoga dnekTpoHa.
ATomMHas opbutanb. KBaHTOBbIE YMcha.

OcHoBHble nMpaBuna 3anonHeHus opbutanen anekTpoHamu (MPUHUWMMN  HaUMEHbLUEN 3JHepruu, npaBumo
Kneukosckoro, npuHuun MNaynu, npasuno XyHaa).

Mepuoagnyeckmn 3akoH [.N. MeHgeneesa, ero coBpeMeHHas opMynvMpoBka M dusndeckun cmbicn. CTpoeHune




nepmop,wquKoﬂ CUCTEMbI 3JIEMEHTOB.

Xnmmyeckas cBsi3b, €e OCHOBHbIE XapaKTepuUcTtunkumn (SHepFMﬂ, AnnHa, Hal'lpaBJ'IeHHOCTb).

IMpepctaBneHne 0 NOHHOWN CBSA3MN.

KoBaneHTHasi CBs3b. OOMEHHbIA WU ,ClOHOpHO-aKLJ,eHToprIVI MeXaHU3Mbl O6pa3OBaHVIF|; CBOMCTBa CBSA3WN.
I'Ipep,CTaBneHme O KpaTHbIX CBA34AX.

Mbpunansaums atoMHbix opbutanen. Tunel Mbpuansaunm n reomeTpusa Monekyn (Ha npuMmepe CoeMHEeHUn ¢ sp-,
sp?-, sp®- rmbpuansaumen opbutanen LeHTpanbHoro atoma).

MeTtannuueckass cBA3b. dusmyeckne CBOWCTBA MPOCTbIX W MNEPEexofHblX MeTannoB, 0O0ycrnoBneHHble
0COOEHHOCTAMU XUMUYECKOIW CBA3N B HUX.

BogopoaHas cBA3b.

MexmonekynsapHoe B3aumogencTeme (cunbl BaH-gep-Baanbca).

CoeanHeHus nepBoro n BbICWWEro nopgdnka. KoMnnekcHble coeavHEeHUs U [BOWHbIE COMW. HomeHKnaTypa
KOMMJIEKCHbIX COEANHEHWNN.

Knaccundumkaums KOMNNeKCHbIX CoeaMHEHNN. Y CTONYNBOCTL KOMNekcoB. KOHCTaHTa HECTOMKOCTM.

TepMO,D,VIHaMI/ILIeCKI/Ie CUCTEMBbI. OTKpbITble, 3aKpbiTbl€, MU30JIMPOBAHHbLIE. CDyHKLI,VIVI COCTOAHMA. BHyTpeHHﬂﬂ
QHEPIn4d, SHTanbnnA. I'IepBoe Ha4asio TepMmognHaMunKu.

TennoBble 3dEKTbI XMMUYECKNX peakumii. 3akoH 'ecca u crneacTBus U3 Hero.

OHTponus. SHeprus [Mb6ca. TepmognHaMUYECKUA KPUTEPUIA HANpPaBNEHHOCTU XMMNYECKOro npoLecca.

Obpatumble u HeobpaTumble Xxumuyeckme peakuun. COCTOSHME XMMUMYECKoro paBHoBecusi. KoHCTaHTa
paBHoBecus. MpuHumn Je - WaTenbe.

Xnmmyeckas KMHeTuKa. CKOpOCTb XUMUNYECKOMN peakuunn. 3akoH ﬂeVICTByPOU.lMX Macc.

BnusiHne Temnepatypbl Ha CckopocTb peakumn. [lpaBuno BaHT-Toddpa. YpaBHeHne AppeHuyca. IHeprus
aKTMBaLMM peakunn.

Katanus. MNpuHuMn gencTBus KaTanm3aTopoB N UHIMBUTOPOB.

Buabl ANCMNEPCHbIX CUCTEM. Fa3006pa3Hb|e, Xnakme, TBepable pacTBOpbI. PaCTBOpeHI/Ie KakK (*)VI3VIKO-XI/IMI/I‘-I€CKVII71
npowuecc. ConbBarTbl, rmapartbl.

3aKoHbl ngeanbHbIX PacTBOpPOB.

Teopusi anekTponuTudeckon moHusauum. CteneHb M KOHCTaHTa MoHu3auun. CunbHble U cnabble 3NeKTPONuUThI.
N3oToHn4eckuin koadbdumumneHT BaHT-Nodda.

OnekTponuTuyeckas guccoumaunsi KNCNoT, OCHOBaHWW, conen. AMcpoTepHble rmgpokcuabl.

WoHusauusa soabl. MloHHoe npousBegeHune BoAbl. BogopoaHbln nokasatens (pH), rmapokcunbHbIA NokasaTenb
(pOH).

rl/I}J,pOJ'IVI3 conemn. (DaKTOpr, BNnArOLWne Ha CTeneHb rmgposin3a cosin.

MNpov3BegeHne pacTBOpUMOCTU. Ycnosust 06pa3oBaHus Y pacTBOPEHNUs ocagka.

OKMCNUTENbHO-BOCCTAaHOBUTENbHbIE peakumn. CTeneHb OKUCNEHUs. TUNUYHbIE OKUCIIMTENN U BOCCTAHOBUTEMMW.
MeTog anekTpoHHoro 6anaHca. MeTtog nonypeakumin.

MeTannbl n HemeTannbl B Flepl/IOﬂ,l/I‘-IeCKOIZ cucteme. O6LWMe CBOMCTBA METaNJOB.

OO0Lue cBoncTBa HEMeTarnnos.

Bogopog. MNonoxeHne B nepuoguyeckon cucteme, usndeckne n xmmudeckue csonctsa. MeTtoabl nonydeHus
Bogopoaa.

U.leﬂO‘-lele MeTannbl. XMMn4eckne CBoOMCTBa 1 MeTtogbl nony4yeHud.

ANOMUHUIA: NoSTyYeHne, XMMNYEeCKUe CBONCTBA, BaXKHENLINE COeQUHEHMS.

>Keneso: nony4yeHne, XMMM4eckne CBOUCTBA, BaXKHENLLME COeQUHEHMS.

dunsnyeckne n xXmmmyeckme CBOMCTBa yrnepoaa n KpeMHUA. Okeugbl yrnepoaa n KpeMHUA. YronbHas kucrnoTa v ee
conn.

A30T 1 ero coeguHeHus (ammmak, OKCunAabl a30Ta, a30THadA KI/ICJ'IOTa).

Xnmmyeckue CBOMCTBA K1crnopoda u o3oHa. MeTtoabl nonyyYeHnsa kucnopoaa.

HGDOKCM,D, BOAopoaa. Okengbl 1 nepokcngbl akKTUBHbIX MEeTaJlJ10B.

Cepa, OKCuAabl cepbl. CepHaﬂ, CEepHUCTad, cepoBoaopogHaa KNCNOTbl U UX COJIN.

Obuwas xapakTepucTtuka ranoreHos. OcobeHHOCTM Xxumun Topa.

raJ'IOFGHOBOJJ,OpOﬂ,HbIe KUCIOTbI N X COJIU. chnopo,qcouepx(au.l,me KUCIOThbI XJ1opa U nx conu.

MepeyeHb BONPOCOB K 3a4eTy 1 nopsaaok popmuposaHus KUM




KM cogepxuT gBa Bonpoca 1 hopmMupyeTcs Nno criegytowemy npuHumny: nepBbin BONPoC NocBsweH ¢a3oBbiM
PaBHOBECUSIM UMM JMEKTPOXMMMUU, BTOPOW — COAEPXUT BOMPOC MO MOBEPXHOCTHBIM SABIIEHWAM W KOJNOUOHbBIM
cucTemam.

MpuMepHbIM NepeYeHb BONPOCOB K 3a4eTy, BKNOYeHHbIX B KUM

CopepkaHvie BONpocos

da3a, KOMMNOHEHT, cTeneHb cBo6oAbl. [OMOreHHble 1 reTeporeHHble cMcTeMbl. YcrnoBue (paszoBoro paBHOBECHS.

Mpumepsbl a3oBbix paBHoBecui. [paBuno ga3s MN'bbcea.

HOwarpammbl coctoaHuna. YpasHeHne Knaysunyca-KnavinepoHa.

[dnarpamma «Temnepartypa — gaBneHuey Ans Bogbl. TporiHas Touka.

MpocTas aBTekTUKa. MprMeHeHne NpaBuna a3 B pasfiMyHbIX TOYKaXx.

ﬂpaamno pbiyara. ,D,l/lal'paMMbl «AdaBJieHne HacbllWEeHHOro napa — coctaB» B ABYXKOMIMOHEHTHbIX CUCTEMaAX.

3akoHbl KoHoBanosa. [leperoHka. QkcTpakuus.

PaCTBopr SJ1IEKTPOJINTOB. GHEKTPOJ'IVITVI‘-IGCKaH anccoumaums. 3akoH pa36aBﬂeHMﬂ OcTtBanbaa.

KonnuratneHble cBONCTBa PacTBOpPOB 3J1EKTPOJINTOB.

MoHHoe nponsBeneHune Boabl, pH pactBopoB. 3HavyeHne BydepHbIX pacTBOPOB B G1onoruu.

Fw:l,ponws conen. CteneHb M KOHCTaHTa rmgponunaa.

CpeaHenoHHas akTMBHOCTb M KO3 UUNEHT akTUBHOCTU. Teopus [ebas-Xtokkens.

YaenbHas 1 MonsipHast 3M1eKTponpoBOAHOCTb PaCTBOPOB 3M1EKTPOSINTOB.

aﬂeKTpOXVIMVI‘-IeCKVIﬂ noTeHuman. NanbeBaHn-notTeHyman.

KJ'IaCCVI(*)I/IKaLI,VIS-I ANEKTPOO0B, N3AMEPEHNE N pacHeT 3JIEKTPOAHbIX NMOTEHLMAlI0B. YpaBHeHme HepHCTa.

BogopoaHbii aneKkTpos CpaBHeHUs. Psig cTaHgapTHbIX 3NeKTPoAHbIX NOTEHUManos.

MoHcenekTuBHble, MeMOpaHHble, hepMeHTHbIE 3NEKTPOAbl NPU pelleHny Bronornyecknx npobnem.

KJ'IaCCVI(*)I/IKaLI,VIFI ANEKTPOXUMUNYECKUX uenen. Xmmuyeckue Lenu, KOHUEHTPpaUMNOHHbIE LIENN.

nOBerHOCTHoe HaTAXeHne 1 NnoBepXHOCTHad akKTUBHOCTD. Koresusi, agresnsi, cMa4mMBaHue.

AZicopbLMA Ha rpaHunLEe XMUOKOCTb-Tas.

AZcopbLMA Ha XUAKUX U TBEPAbIX NOBEPXHOCTSX.

MonumonekynsipHas agcopbunsi n ee 3HaveHve ans buocnctem.

MNoHHast agcopbumsi U MOHHBI 0OMEH B peLIeHUN 3Kooro-buonormdeckux npobnem. Xpomartorpadvsi.

KJ'IaCCVI(*)VIKaLI,VIFI KOJMITONAHbIX CUCTEM.

MuuennspHas Teopusi konnounaos. CTpoeHne MULLENIbI.

Cnocobbl noJsiy4eHuA, O4YUCTKU U cTabunmnsaumm KonnouaHbIX CUCTEM.

Tunbl 1 (*)aKTOpr yCTOVI‘-IVIBOCTI/I KOJITONAHbIX CUCTEM.

ABneHns koarynauumn, ceguMmeHTaumm u nentmsauuu. Mopor koarynsunn. MNpaswno Wyneue-Mapau.

MepeyvyeHb BONPOCOB K 3K3aMeHy U nopaaok opmuposaHusa KUM

KM cogepxut aBa Bonpoca u hopMupyeTcs no cregyowemMy npuHLMNY: nepsblid BOMNPOC NOCBSLLEH OCHOBHbLIM
MOHATUAM opraHquCKoﬂ XM yrnesogoponam, BTOpOl7I — cogepXxut Bonpoc no (I'IOﬂVI)(bYHKLI,VIOHaJ'IbeIM
npon3BoHbIM yrnesonoponos, NpupoaHbIM U reTepounKnn4eCckuM CoegnHeHnAM.

MpuMmepHbIN NepeyYeHb BONPOCOB K 3K3aMeHY, BKNYeHHbIX B KUM
CopgeprkaHve BONpocoBs

®PopMMpOBaHNE N OCHOBHbIE MOJSIOXKEHUS TEOPU XUMUYECKoro cTpoeHus. lNpeactaBneHnss 06 OCHOBHbIX
TUNax CTPYKTYPHbIX (DparMeHTOB OpraHW4eckux MOSEKyn: NpOCTble U KpaTHble CBA3MW, YrMepoaHble Lenu u
LMKIbl, pyHKUMOHanNbHbIe rpynnbl. CTPYKTYpHble (OOPMYbl Kak CPEACTBO OTPaXKEHUSI CTPOEHMS OpraHNYecKux
MoneKyn.
Tunbl XMMUYECKOW CBSI3N B OpraHnyecknx coegmHeHusx. OCHOBHbIE XapaKTEPUCTUKN KOBAIEHTHOW CBA3W:
3Heprnsi 06pasoBaHus, AnNvHa, KPaTHOCTb, NONSPHOCTb, NONAPU3aLMs, BANEHTHbIA yron.
M3omepns oOpraHM4ecknx COeAVHEHWI: CTPYKTypHasi, cTepeou3omepus (reomeTpuyeckasi, OMnTU4eckas,
KOHG)OpPMaLMOHHas).
B3avMHOe BMnMsiHNME HENOCPEACTBEHHO CBHA3aHHbLIX M HEMOCPEACTBEHHO HE CBSI3aHHbIX aTOMOB B MOJIEKYIe.
VHAYKTMBHBIN 1 Me30MepHbIn adhdekTbl. BnusHne Ha peakumoHHY CNoCOOHOCTb OPraHMYEeCKOW MOMEKYIbI.
OnHamunyecknin 3 deKT COMNPSKEHNS.
AnkaHbl. M3omepus, HomeHknaTtypa. OCHOBHble MeTOAbl CuHTEe3a. [MpoMbIWNEeHHbIE CMOCOGLI NONyYeHUs.
OnekTpoHHOe cTpoeHue. [1poCTpaHCTBEHHOE CTPOEHWE arkaHoB, KOHdoOpMauuM M UX OTHOCUTENbHas
aHeprusa. [omonuTMyeckne peakumn 3amelleHus. eTeponMTUYEcKUMn TN paspbiBa CBA3EW B arkaHax.
OCHOBHbIE NyTW MCMNOMb30BaHWS.




LlI/IKJ'IoaJ'IKaHbI. KJ'IaCCM(bI/IKaLI,I/IFl, HOMEHKInaTtypa, CTepeoxmmMua. CuHTeTMYEeCKME MeTOoabI NOCTPOEHNA
HacCbILWEeHHbIX UWKIO0B. KOH(*)OpMaLI,MI/I umknorekcaHa n ero romonoros. OcobeHHOCTH NPOCTPaHCTBEHHOIO U
ONNIEKTPOHHOIo CTpPOEHUA uUuKnonpomnaHa, npodsrieHne Ux B ero XMMmyeckmnx ceoncTBax. lonunuuknuyeckue
HacCbILWEeHHbIE CUCTEMbI.

AnkeHbl. [omonoruyeckun psg, msomepusi, HomeHknatypa. Cnocobbl BBeAeHMSI [OBOVMHOM CBSA3U B
OpraHM4eckylo Morekyny. OneKTPOHHOe CTpoeHne ankeHoB. OCHOBHbIE TWMbl MEXaHW3MOB B WX
npeBpaLleHnsax. AnekTpodnnbHOEe NPUCOEAMHEHME, NepPeKUCHbIN adhbdekT. OKncnUTenbHbIE MpeBpaLLeHUs.
Peakuun ankeHoB Mo anjnibHOMY MOSIOXKEHMUIO.

AnkagneHbl. Knaccudukaums, HomeHknatypa, nsomepus. BaxHenwme 1,3 -gueHbl N OCHOBHbIE CMOCOObLI UX
nonyyeHus. XuMUYECKMe CBOWCTBA COMPSIKEHHbIX AWEHOB. [lMeHoBbIi  cuHTe3. PasHoBmaHOCTM
nonvMepusaumun. [pUpOOHBIN U CUHTETUYECKMA  Kayyyk. KymyneHbl: CUHTE3, 3NEKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHNe. XMMU4eckue CBOMCTBA.

AnKVHbI: M30Mepusi U HomeHknatypa. CnocoObl ob6pasoBaHWsi TPOMHOM CBA3W. XMMWYECKMe CBOWCTBA:
peakuun 3NEeKTPOPUIBLHOro 7] HyKneoguneHoro npucoeanHeHuns, KWUCIOTHOCTb ankuHos-1.
Linknoonnromepusaumsi, anknHbl Kak gueHounbl.

Knaccudpurkauusa ranoreHnponssogHbix. Cnocobbl 06pa3oBaHust CBA3WM YHINepoa-ranoreH , € € nonsipHoCTb .
XvmMmeueckue CBOWCTBA MOHOranoreHankaHoB, npeacTaBneHne o MexaHuamax. [anoreHankeHsl wu
ranoreHapeHbl. Metoabl CuUHTE3a M O0COBEHHOCTM peakUuMoHHOM crnocobHocTu. [anoreHankuHbl. CUHTES,
CTPOEHMe, peakuMoHHasi CMOCOBHOCTb.

ApeHbl. [oHATME apoMaTUYHOCTM OpraHUYecknx Mornekyn. BeHzougHble U HeGeH3ouaHble apomaTuyeckue
cuctembl. BeHzon u ero ramonorn. Peakuun anekTpodunbHoro samelleHusi. MNpaBuna opueHTauuu npu
3amMelleHMn B GeH30MbHOM Kosblie.Peakuuy pagukanbHOro 3amelleHuss U npucoeavHeHus. Peakuum
pagvkanbHoro saMelleHnss B GokoBoW uenu ankunbeHsonoB. Peakuun okucneHus. HagptanwH, ero
3MEeKTPOHHOE CTPOEHME U apoMaTUYHOCTb. XMMUYECKMe CBOCTBa HadTanvHa. Peakuun anekTpodunbHro u
HYKNeoUnbHOro 3amelleHus. M'opvpoBaHue.

CnumpTtel.  Knaccudwukauus, wnsomepus. Cnocobbl BBeAeHUS TMAPOKCUIBHOW Tpynnbl B OPraHU4eckyto
monekyny. Xumudeckne csounctsa. [lonvonbl. MMukonu u rnuvuepuH. Cnocobbl CvHTE3a WM XapakTepHble
peakunn. Apomatmyeckme cnupTbl. EHonbl. OCOGEHHOCTU CTPOEHNUSI X PEAKLMOHHOW CMOCOBHOCTM.

®eHonbl. HomeHknatypa, nsomepus. Cnocobbl BBeAEHUSA TMAPOKCUMBHOW FPynMbl B apOMaTUYECKUNA LK.
Xummnyeckue ceonctBa. KucnoTHOCTb. BrnusgHue rmapOKCUNBHOW rpynnbl HA PEeakuUOHHYK CMOCOBHOCTb
6eH30nbHOro konbua. KoHgeHcaums ¢ kKapBoHUNbHbIMKU coeanHeHnsiMu. MHoroaTtomMHble beHonbl. OCHOBHbIE
MeToabl cuHTe3a. OcobEeHHOCTU peakLUMOHHOW CMOCOBHOCTH.

MpocTtele adupbl. HomeHknatypa, nomepus. Xmmmnyeckme cBoncTBa. KMcnotHocTb. LiMknuyeckue npoctbie
acpmpsl, anokcnabl. OCHOBHble MeToAbl cMHTe3a. OcoBEHHOCTH pPeaKUMOHHONM cnocoBHOCTM

Anbgernabl n kKeToHbl. Cnocobbl 06pa3oBaHns KapOOHUITLHON IPyNMbl. DNEKTPOHHOE CTPOEHME OKCO-TPyMMbl.
Peakuun HykneounbHOro nNpUCOEOUHEHUSA, OKUCIEHWS U BOCCTAHOBMEHUSI KapOOHUNBHOW rpymnnbl.
AnbAonNbHO-KPOTOHOBAs KOHAEHCALMS, €€ MexaHM3M MpU KUCNOTHOM M OCHOBHOM KaTanunse. ApoMaTtnyeckne
anbaerngpl U keToHbl. CuHTe3. OCcobEHHOCTU peakUMOHHOW CMOCOBHOCTW. BrvsHne kapOoHUNBHOW rpynnbl Ha
peakumm aneKkTpodunbHOro 3amelleHuss B 6eH3onbHOM Konbue. beHsomaHas koHaeHcauus. HenpenenbHble
anbgernabl M KeTOHbl. [AnkapOOHUNbHbIE COEOVHEHWUsl, METoAbl CUHTe3a, OCOOEHHOCTM peaKkLMOHHON
CnocoBHOCTN.

MpepenbHble, HenpedenbHble W apoMaTuyeckne kapboHoBble kucrnoTbl. OCHOBHble MeToAbl CUHTE3a.
KucnotHocts n € & CBA3b CO CTPOEHWEM MOfekynbl. XuMuyeckme CBOWCTBa. BoccraHoBneHve u
ranoreHnpoBaHue kapOOHOBbLIX KMCMOT. Peakumy anekTpoduibHOro 3aMelleHus B LMKIe apoMaTUYecKmx
kapboHoBbIX kucnot. BaxkHeriwne npeactasntenn. OCHOBHbIE NYTW UCNONb30BaHUS.

OvkapboHoBble kucnoThl. Knaccudumkauma n HoOMeHknatypa ankaHamkapboHoBbIX KMCnOT. MeToasl cuHTesa.
Xummnyeckne CBOMCTBA M MX 3aBUCUMOCTb OT B3aMMHOMO MOMOXeHus kapbokcunbHbIX rpynn. ManoHoBas
KMcrnota W ManoHoBbi acdup. CBOKWCTBA ManoHOBOro adupa U UX CUHTETUYECKOE MWCNOfb3oBaHMeE.
Apomatuueckme OakapboHoBble KUCNOTbI. WM3omepus, cBowcTBa. HenpeaenbHbl AuKapOOHOBbIE KWCHOThI:
dymapoBasi U ManenHoBas kncnotol. Mix crepeonsomepiss. OcobeHHOCTU peakUMOHHON CnocoBHOCTH.

npOI/I3BOD,HbIe Kap60HOBbIX KMCNOT:  COJIX,  CITIOXHble 3¢)Mpb|, amMmunabl, HUTPpUnbl, aHrnapuabl,
ranoreHaHrnapuabl. OcHoBHble cnocobbl cuHTe3a. PeakumoHHasi cnocobHOCTL B peakunax aunnnpoBaHua,
rmaponn3a, BOCCTaAHOBIIEHUA, aMUHUPOBAHUA. BaxHenwne npeacraBuTenn, UX npakTtnyeckoe w”
CUHTETUNYEeCKOE NCNnosib3oBaHne.

HutpocoeanHeHus anudatumyeckoro psga. CuHTes. CTpoeHue HUTPOrpynnbl, XapakTtep €€ BIUSHWSA Ha
HaCbILLEHHbIA N HEeHacbIWeHHbIA YrneBOAOPOAHbIE paaukanbl. Xumndeckue conctea. C-H KMCNOTHOCTL ©
CBsi3aHHble C HEW CBOWCTBA anudaTu4eckux HU TpocoeanHeHUN. TayToMepus HUTpocoeauHeHun. CeoncTea
apoOMaTUYECKMX HUTPOCOEAMHEHUN. Peakumn aneKkTpoubHOro 3aMeLleHusi, BIIMSIHME HUTPOTPYNMbl HA UX
CKOPOCTb M OpueHTaumMo. ApoMaTU4eckme NoNMHUTPOCOeaMHEHMS. BoccTaHOBNEHWE HUTPOrPyMnbl B KACION,
HenTpanbHOM 1 WenovHon cnegax. MNpoaykTbl HENOMHOro BOCCTaHOBMeHWsS. beH3angmHoBasa n cemmanHoBas
neperpynnupoBka.




AmuHbl. Knaccudukaums n HomeHknaTtypa. Cnocobbl nonyyeHusa. SNeKTPOHHOE CTPOEeHUe aMUHOrpynmnbl,
3aBMCUMOCTb OT MPUPOAbl paguKanoB, CBA3aHHbIX C aTOMOM a3oTa. Xumundeckne csomctea. OCHOBHOCTb U
KACNOTHOCTb, B3aMMOAEWCTBME C 3MeKTp odunbHbIMKM peareHTamu. OkucneHne amuHoB. CBOWCTBa
apoMaTU4yecKMx amMuHOB: B3aMMOOENCTBME C anekTpoduinamu, COOTHOLIEHWE MeXay pPasfnnyHbIMn
HanpaBneHnsMn STux peakumin. OCOBEHHOCTM ankKuUIMPOBaHMS, auuUnMpoBaHWUS U CyNbdUPOBaKUS
apoMaTu4yecknx amuHOB. [MasoTMpoBaHMe apoMaTU4ecKMx amuHOB. BaxHenwuve npencrtaBuTeNn U KX
NpakTN4eCcKoe NCNosib30BaHue.

[nazo- n asocoeguHeHuUsl. DNEKTPOHHOE CTPOEHUe, KaTUOH [OMA30HUS KaK SMeKTPOMUIbHBLIA peareHT.
Peakumn conen anasoHusi, NpoTekawLme C Bblg eneHnem u 6e3 BblgeneHus asoTta, UX UCnonb3oBaHne ans
CvHTE3a (YHKUMOHANbHbIX MPOM3BOAHBIX apomMaTU4eckux yrnesogoponoB. AsocoyeTaHune. CuHTes,
3NEKTPOHHOE CTPOEHME U CTPYKTYpHble 0COBEHHOCTM a3okpacutenen. BocctaHoBNeHWe conen OMasoHusa U
a30COeaUHEHUNA.

CoeguHeHuna metannos 1 rpynnbl. CUHTE3, CTPOEHUE, CBOWCTBA, NPUMEHEHNE (MUTUI, HATPWUIA, Kanun, Meab)
CoegunHeHns meTannos 2 1 3 rpynnbl: antOMUHUIA, UMHK, pTYTb. CUMHTE3, CTPOEHUe, CBOVCTBA, NPUMEHEHUE
MarHuiiopraHnyeckne coeanHeHus. CtpoeHune. CuHTe3. [lonyyeHme C UX WCMNOMNb30BAHUEM Pa3NUYHbIX
KNacCoB OpPraHMYeckMx CcoeauHeHun. Peakunmnm MarHMNOPraHMYeckUx COEANHEHUN C COEOUHEHUSIMU,
cogepXxalmmmn NoABMXKHbIA aToM Bogopoaa. Peakunn ¢ HenpegenbHbIMKM coeanHeHuamMmn. Baanmogencreume ¢
3NoKcMaamu, rafioreHamm, CeEpon, KUCIIOPOA0M.

OkcrkapboHUNbHbIE COEOUHEHWS, CTPOEHUE, CBOWCTBA U NPUMEHEHNE

Anbgerngo- n KeToHokucnoTbl. Knaccudpukaumss m HomeHknaTypa. OCHOBHble cnocobbl MnonydeHus.
XvMun4yeckme CBOWCTBA KaK *MpOsIBNIEHNE XapaKTepHbIX CBOWMCTB ABYX (PYHKUMOHambHbIX rpynn. Cneuunduka
CBOWNCTB B-anbaerngo- n B-keToHokucnoT. CnoxHoagupHas KoHaeHcaumsi. ALueToyKcycHbIn acmp. CTpoeHue,
TayToOMepusi, ABONCTBEHHAs peakLMOoHHasa cnocobHOCTb. CMHTE3bl HA OCHOBE aLETOYKCYCHOro achmpa.
Yrnesogpbl. MoHO3bl 1 ux knaccudpmkaums. Ctepeomsomepusi, KOHGUrypauuoHHble psagbl. KonbyaTto- uenHas
TayToMepusi, MyTapoTtauus. Peakumn, ncnonb3yemble A5 BbIACHEHUSI CTPYKTYPHbLIX M CTEPEOXUMUYECKMX
XapaKTepUCTMK, MOHO3. [In- n nonucaxapuabl. IX xapakrepucTuka.

AMuHOKMCNOThl.  Knaccudukaumss n  HoMmeHknatypa. CTpyKTypHble TuMbl NPUPOAHBLIX  aMWUHOKMCIIOT,
CTEPEOXMMUS U KOHUrypaumoHHbie pagbl. MeTtoabl cuHTesa. KucnotHo-ocHoBHele cBoncTBa. Obpa3oBaHue
NPOM3BOAHbIX MO aMWHO- U KapOokcunbHOW rpynnam. [lpeBpalleHus, npoTekalwme npu HarpeBaHun
aMUHOKMUCIOT. [MenTugHbIn CUHTE3. AHTpaHunoBas W M-aMUHOGEH30MHas KUCIOTbl: CTPOEHME, CUHTES,
CBOWICTBA, MPUMEHEHHUE.

MaTuuneHHble reTepounknbl ¢ ogHUM retepoatomoM. O6wWme meToabl CMHTE3a M B3auMOMNpPEBpPALLEHUS.
3aBMCMMOCTb CTEMEHN apomMaTU4HOCTM OT NpuUpoAbl rerepoatomMa U e€e BhMSHME Ha OCOGEHHOCTU
B3aMMOAEWNCTBUA C 3NEeKTPOUbHbIMU pearnHTamu. Peakuun rugpupoBaHms n okucneHus. KucnoTHble
CBOWCTBA MUP poria U UX MUCMornb3oBaHWe B CUHTe3e. [MMPPOMbHLIA LMK Kak CTPYKTYPHbIN dparMeHT
NPUPOAHbLIX coeguHeHun. MHOon n ero npousBogHble. XMMUYECKME CBOWCTBA MHAOMA, €ro KMCopogHble
NPoOn3BOgHbIE.

eTepoumnknel ¢ ABymMsa retepoatomamu. OCHOBHble MeTOAbl CUMHTE3a nupasona, uMugasona u Tuasona.
MpeacTtaBneHnst 06 apoMaTUYHOCTU U XMMUYECKUX CBONCTBAX 3TUX COEANHEHUN.

LLlecTnyneHHble reTepouuHnbl C OOHMM retepoatomoM. [MpuamH M ero romonorn. ApomMaTUYHOCTb WU
OCHOBHOCTb MUPUOWHOBOrO LMKNa, MpOsiBNEHWE HYKNeounbHbIX CBOWCTB. Peakuuu anekTtpogunbHoro
3amMeLleHusa B NMpnamMHoBoM Lukne. HykneoduneHoe 3amelyeHme. XMHONUH 1 ero npoussoaHble. [Nony4deHue.
Cx04CcTBO U pasnnyumsa XMMUYECKMX CBONCTB MMPUAMHA U XMHOMUHA. VI30XMHOMWH.

LLlecTnuneHHble reTepoumknbl ¢ AByMsi reTepoatomamu. MupummnamnH. Cnocobbl NOCTPOEHUS NMUPUMULMHOBOIO
sapa. CxoacTBO M pasnuumst B XMMUYECKMX CBOMCTBAX NUPUMUONHA U NUpuanHa. Ypauun, UMTo3unH, TUMMH.
IMypuH KaK KOHOEHCMPOBAHHAs CUCTEMA NMPUMUAMHA N Mnaasona. AOEHVH, r'yaHuH, KCaHTUH.

HyknenHoBble kKncnoTbl. OCHOBHbIE KOMMOHEHTLI MEPBUYHON CTPYKTYPbl HYKNENHOBbLIX KUCNOT. Hykneotnabl u
Hykneosnabl. Pnbo- n [0e3okcnpunboHyKNenHoBbIE KUCMOThI, POfib BOOOPOLHbIX CBA3EW B (DOPMUPOBAHMM
BTOPMYHOW CTPYKTYPbl HYKITEMHOBBIX KUCIOT.

OnucaHue TexHONOrMn npoBeaeHus

lMpomexyToyHas aTTecTauns CTyOeHTOB SIBMISAETCS OCHOBHOM (DOPMOW KOHTPONS ayauTOpHOW paboThbl CTYAEHTOB U
NMPOBOAMNTCS C LENblo YCTAHOBINEHMS YPOBHSA M KayecTBa noarotoBku ctyaeHToB ®IOC 3++ n onpegenserT:

- MOMHOTY U NPOYHOCTb TEOPETUYECKNX 3HAHWUM;

- C(hOpMUPOBAHHOCTL YMEHUN MPUMEHATbL TeopeTUYeckue 3HaHUA MNpUu  peLleHUn NPaKTUYECcKUX W
npodeccunoHanbHbIX 3a4ay;

- cchopMUPOBAHHOCTb OBLLMX 1 NPOdECCUMOHANBHBIX KOMMETEHLMIA.

MoproToBKa K MPOMEXYTOYHOM aTTecTaumm sapnsieTcs OpMON caMocTosATeNbHOW paboTel cTyaeHToB. Mpu atom
obyyalwnncs [OIMKEeH MCNOoNb3oBaTb PEKOMEHAOBaHHbLIM paboyen nporpammMon nepeyeHb OCHOBHOW U
OOMONHUTENBHON nuMTepaTypbl, MaTtepuanbl FNeKuuMi, WHAPOPMAaLMOHHbIE W 3NEeKTPOHHO-obpa3oBaTenbHbIe
pecypcbl. [na noaroToBkM K MPOMEXYTOYHOW aTtTecTauumuM CTYAEHT Takke MOXEeT MWCMoMb30BaTb NepeveHb



BOMPOCOB, BbIHECEHHbIX Ha 3a4eT, 3a4eT C OLEHKOW WM 3K3aMeH, MNO3BOMSLWNA OLEHUTb YPOBEHb
chopmupoBaHHOCTM NPOoteCcCMOoHanbHbIX KOMNETEHLMI NO ANCUMNANHE « XUMUSAY.

lMpomexyToyHas aTtTecTauus NpoBOAMTCA B YCTHOWM (Mnu nucbMeHHon) dopme. lNMpenopaBatenb NpOBOASALLNIA
NPOMEXYTOYHYIO aTTecTaumio uMeeT NpaBo 3adaBaTb CTyAEeHTaM OOMNOMNHUTErNbHbIE BOMPOCH!I MO BCEMY pasgeny
nporpymMmbl  yyebHOM aucumnnuHel. Bpemsi npoBedeHuss 3k3amMeHa YyCTaHaBnMBaeTCs HOpMamu BpPEMEHW.
PesynbTaT cgoayvM MpOMEXYTOYHOM aTTecTaumyM 3aHOCUMTCS npenogaBaTeneM B 3a4eTHO-3K3aMEeHaLMOHHYIO
BELOMOCTb M 3a4ETHYIO KHUXKY.

TpeboBaHMA K BbINOJIHEHNIO 3a4aHUN, WKalbl U KPUTEPUN OLleHUBAHUA

OueHka pesynbTaTtoB 00y4YeHMs Ha NPOMEXYTOYHOWN aTTecTaumm NPOMCXOAMT MO CAEeAYLWNM NoKasaTensiMm:

1) 3HaHWe y4ebHOoro matepuana u BnageHvne NoHATUMHBIM annapaTtoM Xumuu;

2) yMEHMe CBA3bIBaTb TEOPUIO C MPaKTUKOW Ha OCHOBE 3KCMEPUMEHTarbHbIX Pe3ynbTaToB, MOMYyYEHHbIX Mpu
BbINOMHEHNM nabopaTopHbIX paboT;

3) yMeHMe UNNCcTpMpoBaTe OTBET NpUMEPaMu, YpaBHEHUSIMU PeaKLUA, SKCNePUMEHTaNbHbIMW AaHHBIMY;

Mo pe3ynbTataM BCEX BbINOJIHEHHbIX 3agaHunn TEeKyLlero KOHTpOoJid CtyaeHTamMm MOoEeT OblTb BbICTaBMEH 3a4yeT
aBToMaToM.

Mo pesynbTaTam BCEX BbIMOMHEHHbIX 3a4aHUN TeKyLLero KOHTPONsA CTYAeHTaM MOXeT ObiTb BbICTABMEH 3a4eT C
OLEHKOWN Unn 3K3ameH aBTOMaToM:

cpeHsia oueHka 3-3,75 — «y4oBneTBOPUTENBHOY,

3,75-4,5 — «xopoLov,

4,5-5 — «OTNNYHOY.

[ns oueHmBaHuA pe3ynbTaTtoB O6y‘-IeHVIFI Ha 3K3aMeHe (3aque C OLJ,eHKOVI) ncnonb3yeTcad 4-6annbHas wana:
«OTJTUHHO», «XOPOLUO», «yO0BJIETBOPUTESIbHO», KHEYOOBJI1€TBOPUTESIbHO».

YpoBeHb
Kputepum oueHmBaHUst KOMNETEHUNI cchopmupoBaHHocTh | Llkana oueHok
KOMMEeTeHUnn

lMonHoe cooTBeTCTBME OTBeTa OOy4aloLlerocs BCEM MEepPEYUNCNEHHbIM
Kputepusim. NpoaeMOHCTPMPOBAHO 3HAHNE OCHOBHbIX KMacCOB OpraHU4ecKunx
COeaMHEHWIN, UX CTPOEHWS, CNOCOBO0B NonyyYeHns, (U3NYECKNX N XUMNYECKNX
CBOWCTB, YMEHVe onpeaennTb peakuMoHHbIe LEeHTPbl B MOMneKyne, 06 bACHUTb
MEXaHW3M OCHOBHbIX pPeaKkuuii, BNageHne TEXHWKOWN nabopaTopHbiX paboT B
opraHunyeckon nabopatopuun. OOyyawowuinica B MOMHOW Mepe Briageet
MOHATUMHBLIM annapaToM OpPraHNYecKon XMMUK, CMOCODEH MMMICTPUpPOBaTh
OTBET NpUMepamMu, ypaBHEHUSIMU PEeAKLIUIA, SKCNIEPUMEHTaNbHLIMU AAHHbIMU.

[MoBbIWEHHbLIV YpOBEHD OTnnyHo

OTBeT Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYET OAHOMY
(oByM) 13 nepeuyncrneHHbIX Mokasatenew, HO oOyvawlowwmiics paet
npaBunbHble OTBETbI Ha [OMOMHWTENbHbIE BOMpockl. HepgocTtaTouHo
NPOJEMOHCTPVPOBAHO  3HAaHWE  OCHOBHLIX  KMAacCoB  opraHuyeckux | DasoBbli ypoBeHb Xopowwo
COeOMHEHWIN, UX CTPOEHWS, CNOcoBoB NonyyeHns, PU3NYECKNX N XMMNYECKUX
CBOWCTB.

OTBET Ha KOHTPOMbHO-U3MEPUTENbHbLIA MaTepuan He CoOOTBETCTBYET NobbIM
OBYyM (Tpem) U3 nepedqucrieHHbIX MokasaTtenen, obyvawlwmica paet
HenosHble OTBETbI HAa AOMOMHUTENBHbIE BOMPOCHI.

[eMOHCTpMpYeT 4YacTUYHblE 3HaHUS OCHOBHbIX KITACCOB OPraHW4YecKmnx
COeaMHEHWIN, UX CTPOEHWS, CNOco6oB NonyyYeHns, U3NYECKNX N XMMUYECKUX
CBOWCTB, He YyMeeT onpedenvTb peakUMOHHble LeHTpbl B Monekyrne, | MoporoBbii ypoBeHb
OOBACHUTL MEXaHU3M OCHOBHbIX pPeakuui, WM WMeeT He MOJIHOoe
npeactaeneHne o nabopaTopHbix paboTax B OPraHUYecKom XMMuM,
JonyckaeT CyLLeCTBEHHbIE OLUMOKM MPU HanNncaHnM ypaBHEHU OpraHU4ecKnx
peakuuu.

YnoBneTBopuUTENbH
o

OTBET Ha KOHTPObHO-U3MEPUTESBHBIA MaTepuan He CoOOoTBETCTBYET NobbiM
Tpem (4eTblpem) U3 MepeyvncrneHHblx nokasatenen. OB6y4varowminca
OEMOHCTPMPYET OTPbIBOYHbIE, (PparMeHTapHble 3HAaHUS OCHOBHbLIX KMaccoB Heynoenetsoputen
OpraHNYecKMX CoeaUHEeHNI, X CTPOEHUS, CMOCOBOB MOMyYeHNUsi, PUNYECKUX bHO

N XMMUYECKUX CBOWCTB, AOMYyCKaeT rpybble owmnbku npu HanmcaHum cdopmyn
OpPraHMYecKkUX COEAVNHEHUIN 1 YPaBHEHWUI OpraHUYeCcKMX peakumm.

OueHouHble cpencTtea and nHieBanmaos U Nnl ¢ orpaHM4YeHHbIMU BO3MOXXHOCTAMU 300POBbA Bbl6|/|paPOTCFI C y4yeToMm
X nHameuayanbHbIX I'ICI/IXOCbM3I/I‘-IeCKVIX ocobeHHocTeN.



— Npu HeobGXOAMMOCTU MHBanNuAam M nuuam C OrpaHMYeHHbIMU BO3MOXHOCTAMU 340pPOBbsi MpeaocTaBnsieTcs
OOMOJSTHUTENbHOE BpeMs ANnsi NoAroTOBKM OTBETA Ha 3K3aMeHE;

— Npu MpoBeAeHUV npoueaypbl OLEHMBAHUSA pe3ynbTaToB O0yyYeHMs WMHBaNuAOB W NUL, C OrpaHUYEHHbIMM
BO3MOXHOCTSIMU 300POBbs NpeaycMaTpyuBaeTCst MCMNOMNb30BaHNE TEXHUYECKUX CPEeACTB, HEOOXOAMMbIX UM B CBA3M
C UX MHOMBUAYanbHLIMU OCOOEHHOCTAMM;

— npu HeobxoanMocTK ANnsa oby4arLMXCsl C OrpaHNYEeHHbIMM BO3MOXHOCTAMM 300POBbS U MHBaNMAoB npoueaypa
OLEeHMBaHWA pe3ynbTaToB 00yYeHWs MO AUCLUNIMHE MOXET NPOBOAUTLCS B HECKOMBKO 3TamnoB.

Mpoueaypa oueHMBaHWs pe3ynbTaTtoB 0b6yyYeHus UHBaNMAOB U NUL, C OrpaHMYEHHbIMU BO3MOXHOCTSMWU 340PO0BbS
no AucumnnuHe (Moayrni) npegycmaTpuBaeT npefocTaBneHne uHdopmauun B ¢hopmax, aganTMpoBaHHbIX K
OrpaHUYeHUsaM UX 340POBbS U BOCIPUATUSA MHOpMaLMK:

[nsa nuy ¢ HapyLLeHUSIMU 3pEeHNS:

— B NevaTHon popme yBenmyeHHbIM LLpUATOM,

— B hopmMe 3MEeKTPOHHOIO AOKYMEHTA.

Ons nvy c HapyweHnsaMmn criyxa:

— B nevyaTHoun dopme,

— B (hopme 3nEeKTPOHHOIO AOKYMEHTA.

Ons nvy ¢ HapyLwWeHMsSMn ONopHO-ABUraTeNnbHOro annapara:

— B neyaTHou ¢opme,

— B )OpMeE 3NEeKTPOHHOIo AOKYMEHTA.

[aHHBIN NnepeyeHb, MOXET ObiTb, KOHKPETU3MPOBAH B 3aBMCMMOCTU OT KOHTUHrEeHTa 00y4aroLmxcs.



