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AHHOTAIMSA

padoueil mporpaMMbl Y4eOHOM M CIUTIIMHBI
b1.0.13.01 «Heopranuueckasi XuMusi»

JJISl MOATOTOBKY 0akajiaBpa no Hanpasjenusm 19.03.01 buorexnosorus,
35.03.03 ArpoxuMusi ¥ arporno4YBoBeACHNE

Leap ocBOeHMs MMCUMIIMHBI: LIE€JBI0 OCBOCHUS AUCUMILINHBI «Heopranu-
YyecKash XUMHUS» SBISIETCS. OCBOEHHE CTYAEHTAMHU TEOPETUYECKMX OCHOB XUMUM,
CBOMCTB OMOT€HHBIX U TOKCUYHBIX XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU IMPO-
CTBIX U CIIO)KHBIX HEOPTaHMYECKUX BEIECTB, MPUOOpPETEeHNE YMEHUI U HaBBIKOB pa-
O0TBI ¢ MPOCTEUIINM JTa0OPATOPHBIM 00OPYIOBAHHEM, XUMUYECKON MOCYAON, U3Me-
PUTENBHBIMA NPUOOPAMHU U PEAKTUBAMH, BBITIOJHEHHS pacyéTOB HAa OCHOBE IMOJY-
YEHHBIX 3HAHUH JJI1 YCHEUITHOrO OCBOCHHMSI MOCIEAYIOMMX TUCUUILIMH U UCIOJIb30-
BaHUs B OyAymied npodecCHOHaNbHOM IESITeIbHOCTH.

MecTo q1MCHMILUIMHBI B Y4eOHOM IJIaHe: AMCLUUILIMHA BKIItoueHa B ki b1, o0s3a-
TeJIbHAasl 4acTh, JUCUUIUIMHA OCBAaMBaeTCd BO 1 cemecTpe Mo HampaBJICHHUSIM MOATO-
ToBKM 19.03.01 brorexnonorus, 35.03.03 Arpoxumus 1 arpono4BOBEACHUE.

TpeGoBanusi K pe3yabTaTaM OCBOEHHMS IMCUMIUIMHBI: B PE3yJIbTaTe€ OCBOCHUS

JUCHUILIMHBL (popmupyrores cineayromue komnerenuuu: YK 1.1, YK 1.2, VK 1.3, VK 1.4,
YK1.5.

Kpatkoe comep:kanue qucuumnanHbl: OCHOBHBIC MOHATHS W 3aKOHBI XMMHH. Pac-
TBOpbI. CKOPOCTh M JHEPreTHKa XUMHUYECKHX peaklnuii. XUMHUYIECKOE paBHOBECHE.
OKHCIUTENTFHO-BOCCTAHOBUTEIIBHBIC peakiiy. KOMIUIEKCHBIC COSTUHEHMS.

Oomas TpyaoeMKocTh aucumianabl: 108/3 (dacos/3au. ex1.).

IIpoMeKyTOYHBIA KOHTPOJIb: dK3AMEH.

1. lleab ocBOEHHMS JUCHUILJINHBI

Ilenpro 0cBOECHUS AMCUMILIMHEBI «Heopranudeckass XUMHs> SIBISIETCS OCBOCHUE
CTYACHTAMH TE€OPETUYECKUX OCHOB XMMHHU, CBONCTB OMOT€HHBIX U TOKCUYHBIX XUMHU-
YEeCKUX DJIEMEHTOB U 00pa3yeMblX MMHU MPOCTBIX U CJIOKHBIX HEOPraHMYECKUX Be-
IIECTB, MPUOOPETEHNE YMEHUN M HABBIKOB palbOThI C MPOCTEUIIUM J1a0OPATOPHBIM
000pyZOBaHUEM, XUMUYECKOW MOCYAO0N, U3MEPUTEIbHBIMU TPUOOpPaMHU U pEaKTUBA-
MU, BBINIOJIHEHUS pacYETOB HA OCHOBE MOJIYYEHHBIX 3HAHUM Ui YCIELIHOTO OCBOE-
HUS MOCJENYIOIUX AUCHMIUIMH U UCIOJIb30BaHUs B Oyayilei npodeccrnoHanbHOU
NesATEeIbHOCTH. 3HAHMSI, TTOJIyYeHHbIE, B TOM YUCIE, C IPUMEHEHUEM LIU(PPOBBIX TEX-
HoJIOTUH (Hampumep, oOpa3oBatelibHbIe OHMaMH-TIaTdhopMbl Stepik, Webinar u
Zoom, Google-popmbl a1t opranu3anuyd 0OpaTHOMN CBSI3M), MO3BOJIAT HE TOJIBKO yC-
MEIIHO OCBauBaTh MOCIEAYIOUINE AUCLIMILINHBI, HO U UCIOJB30BaTh UX B Oymyiiei
npohecCuOHANBHOM JeSTENbHOCTH.

2. MecTo TMCUMILIUHBI B YUeOHOM Mpolecce

Jucnnmmaa «Heopranudeckass XMMUs» BKIIOUYEHA B 00s13aTECIIbHBINA TIEPEUCHD
TUCIUTUINH yueOHoro miaHa. Jluciummnaa «Heopranndeckass XuMus peain3yercs B
cootBeTcTBUM ¢ TpeboBanusmu OI'OC, npodeccuonanpHoro crangapra, OIIOIT BO



u ydyeOHoro miuaHa no "HanpasiaeHusM 19.03.01 buorexnonorus, 35.03.03 Arpoxu-
MU U arpoloYBOBE/ICHHUE.

JucuunnuHa «HeopraHudeckass XUMHs» SBJISIETCS OCHOBOIMOJIATAIONICH JIJIst
W3YYEHHUS CIASAYIONUX JTUCHUIUIUH: «OpraHudeckas XuMusy, « XumMus Gpu3ndeckas u
KOJUTOMJIHAs», «MHCTpyMeHTalIbHbIE METOAbl aHadu3a», «buoxumus pacTeHUi»,
«buoxumus pacteHuin», «Arpoxumusn», «be30macHOCTh KU3HEACITEIbHOCTHY, «Me-
TOJbl TOYBEHHBIX HMCCIEAOBAHUN», «METOIbl arpOXHUMUYECKUX HCCIIEIOBAHUIN,
«CenbCKOX03sIUCTBEHHAS PAUOJIOTHSDY U JP.

Pa6ouas mporpamma nuctuiuinael « Heopranmueckast XumMus» JUisi UHBAJTUIOB
U JIAIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI pa3padaThIBACTCSl MHIWBUIY-
aJIbHO C YYETOM OCOOCHHOCTEH MNCUXO(U3MUECKOTO Pa3BUTHSA, HHIAWBHUIYaTbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 37I0POBBS TAKMX 00YJaIOIINXCSI.

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHMs 10 TUCUHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeILHOM
NPorpamMmbl

OO6pazoBaTenbHbIC PE3yJIbTaThl OCBOCHUS JTUCIUIUIMHBI O0YJaIOIIUMCS, TIPE/I-
cTaBJIEHBI B TaOmuie 1.

4. CTpyKTYypa " coliepKaHne TUCHUUILTHHbI

4.1 PacnpenesieHue TPYA0EMKOCTH AUCHUILIAHBI IO BUAaM padoT
B cemecTpe

O6mast Tpy0€MKOCTh JUCITUTUIMHBI cocTaBiisieT 4 3a4. en. (144 ydaca), ux pac-
npeesieHre o BUaaM paboT ceMecTpaM MPeACTaBICHO B TaOuIle 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

UCK, KDUTUYECKHI aHAIN3 U
CHHTE3 HH(POpMAIINH, IPHME-
HSATH CUCTEMHBIN TTOAXOM JJIs
peIIeHus MOCTAaBICHHBIX 33134

3ajiavy, BBIICIISS €€
0a30BbIE COCTABIISIO-
[I1e, OCYIICCTBIISIET
ITEKOMITO3HIIUIO 3a]a4u

OCHOBHBIE aJITOPUTMBI
pEIIeHUS TPAKTUYECKUX
3a1a4

JaHHOI'O0 COCTaBa U IIpo-
HU3BOAUTH HGO6XOZ[I/IMI)IG
pacuCThbl

Ko B pesynbrare n3yueHus yueOHON JUCIUAIINHEL 00 yYAOIIUECS JOIKHEL:
No KOlee Coneprxanue Nunaukatopsl KoMiie- Pesy. i ¥4 AU yaarom 4
/1 KOMITETEHITNH (WK €€ 4acTh) TEHIIAI 3HATh YMETh BJIAJIETh
TEHIAA
1. |[VK1 Crniocoben ocymecTBisTh no- |YK 1.1. AHanu3upyer |OCHOBHBIE 3aKOHBI XUMHH, | TOTOBUTH PACTBOPHI 3a- 0a30BbIMU 3HAHHUSIMU B

00J1acTH HeOpraHuye-
CKOM XMMUH, COBPEMEH-
HOM XMMHUYECKOU TEp-
MUHOJIOTHUEN

VK 1.2. Haxoaut u
KPUTUYECKH aHAJIN3H-
pyeT nHpopMaIuIo,
HEOOXOIUMYIO IS
[PEIICHUS TTOCTABIICH-
HOU 3a1a4u

OCHOBBI HEOPTaHHYECKOU
XHMHUHU B 00bEME, HEOO-
XOJIMMOM 181 Ipodec-
CHUOHAJILHOM JesTeNbHO-
CTH, OCHOBHBIE TpeOOBa-
HUS TEXHUKH O€30MacHO-
CTH TIpH pabOTE B XUMHU-
yeckoi Jaboparopu,

[IPOU3BOAUTH PACYETHI,
HE00XO0AUMBIE /1711 IPOBE-
JICHUS DKCIICPUMEHTOB,
aHAJIM3UPOBATh, BOCIIPHU-
HHUMaTb XUMHUYECKYIO UH-
dbopmanuo, IIaHUPOBATh
JKCIIEPUMEHT, J1€JIaTh BbI-
BO/Ibl HA OCHOBAaHUH I10-
JIy4E€HHBIX DKCIIEPUMEH-
TAJIBHBIX JAHHBIX

OCHOBHBIMHU METOJAMH
aHajM3a U CUHTE3a Op-
TAaHUYECKUX COEIUHEHUN

'YK 1.3. PaccmarpuBa-
€T BO3MOJKHbIE BapUaH-
THI PEIICHHS 331a4H,
OLIEHUBAs UX JIOCTOMH-
CTBa U HEIOCTATKU

METO/IbI aHAJIN3a IKCIIe-
PUMEHTAJIbHBIX TAHHBIX,
METOJILI MAaTEMAaTHUECKON
00paboTKH Pe3yIbTaTOB
aHajau3a

HPOBOIUTH XUMHUYECKHE
UCCIIEeJ0BaHUs C coOMoe-
HHEM TEeXHHUKH 0e30macHo-
CTH, IPOU3BOAUTH pacyé-
ThI, HEOOXOJMMBIE JUIs
IPOBEICHUS SKCIIEPUMEH-
TOB, AHAJIN3UPOBATH, BOC-
NPUHUMATh XUMHYECKYIO
UHOPMALHUIO, MIIaHUPO-
BaTh 9KCIIEPUMEHT, JIeJIaTh
BBIBO/Ib HA OCHOBAHUH I10-
JTY4EHHBIX SKCIIEPUMEH-
TaJIbHBIX TAHHBIX

HaBBIKAMH TTOMCKA UH-
(dbopmanuu NocpeacTBOM
ANIEKTPOHHBIX PECYPCOB
oUIHATBHBIX CATOB




YK 1.4. I'pamoTHoO,
ITOTUYHO, ApIyMEHTH-
poBaHHO hOpMUPYET
COOCTBEHHBIE CYy)K/e-
HUs U oueHku. OTin-
HgaeT paKThl OT MHE-
HUM, THTEPIPETALUT,
OLICHOK U T.J. B paccy-
PKACHUSIX APYTUX yda-
CTHUKOB JI€ATEIbHOCTU

3aBUCHMOCTb XUMUYECKHUX
CBOMCTB COCIUHEHUH OT
Haau4us QyHKIIMOHAIb-
HBIX TPYII U UX B3aUMHO-
T'0 PacHoJIOKEHUS

paboTathb ¢ uTepaTyp-
HBIMH UCTOYHUKAMU

HaBbIKaMHU pa0OTHI B
XUMHYECKOH J1abopaTo-
PHUH U IIPOBEICHUEM
AKCIIEPUMEHTOB C CO-
OJIFOICHHEM TIPABHII
TEXHHKH 0€30I1aCHOCTHU

YK 1.5. OnpenensieT u
OLICHUBAET ITOCIICACT-
BHSI BO3MOXKHBIX pelie-
HUH 3a71a9

OCHOBHBIE ITpaBuiIa pabdo-
ThI C BPEJIHBIMH U TOK-
CHUYHBIMHA XUMHUYECCKHUMU
COCAUHCHUSIMH, UX CBOM-
CTBaMH, BO3MOJKHBIC I10-
CIIEACTBUS XUMHU3AIUN

paboTtath ¢ MpudOpaMu U
000py1I0BaHHEM, HCIIOb-
3YEMBIM ISl XUMHYECKOTO
IKCIIEPUMEHTA

MIPUHITATIAMHA PaOOTHI Ha
nabopaTopHOM 000pY-
JIOBAaHWUH U TIPUOOpax
JUIS pELICHUS IIpaKTHYe-
CKHX 3aJ1a4, TIPOU3BO-
JIUTh HEOOXOAMUMBIE pac-
YeThl; CHCTEMOI ITOKa3a-
TeJIel, oIleHnBaroeH
CTENCHb JOCTHIKCHUS
IIOCTaBJICHHOM IICIIHN




Ta0Omuma 2

PacnpenesieHue Tpy10éMKOCTH JMCUMILIMHBI 10 BUIaM padoT B ceMecTpe

TpynoémkocTh
Bun yuyeoHoii padoTnl qac. B T.4. 1o 1 ce-
MecTpy
OO6mas Tpy10EMKOCTh JUCIUTUIHNHBI IO Y4eOHOMY TIIaHy 108 108
1. KonrakTHas pab6ora: 52,4 52,4
AyautopHasi pa6ora 52,4 52,4
8 MoM uuciue:
nexyuu (J1) 16 16
snabopamopnvie pabomwt (JIP) 34 34
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,4 0,4
2. CamocrositesibHas padora (CP) 28,6 28,6
camocmosmenvHoe uzyuenue pazoenos, Camono020mosKa
(npopabomka u nogmMopeHue J1eKYUOHH020 MAmepuala u ma-
. 28,6 28,6
mepuana y4eOHuKos8 u yueOnvlx nocooutl, n0020mosKa K 1aoo-
PAMOPHBIM 3AHAMUSM, KOLLOKSUYMAM U M.0.)
Iloocomoska k 3K3ameHy (KOHMPOJb) 27 27
Bu mpoMexxyTOYHOTO KOHTPOJIS: DK3aMeH
4.2 Conep:xxanme TUCIUIIIAHBI
Tabmuma 3
TemaTn4yeckuii NUIaH y4eOHOM M CIUTITHHBI
HaumeHnoBaHue pa3ieioB U TeM AYJHIOPHAAPA 0O Bueaynuro
THCHHILTHH (yKpyIHSHHO) Bcero JI JIP MKP pHast
padora CP
Pa3znen 1 «Teopernueckue 0CHOBBI 78,6 16 34 ) 28.6
XHUMHH
Tema 1 «PacTBOpBI» 35 6 20 9
Tema 2 «CxopocTb U IHEpreTHKa
XUMUYECKUX peakUuid. XMMUUYECKOe 19 4 6 - 9
pPaBHOBECHE)
Tema 3 «Ctpoenue atoma. [lepuoanueckas
crucrema. XMMHYECKasl CBA3b. 24.6 5 8 i 10,6
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
peakuu. KoMiiekcHbIe cOeTMHEHUS
KOHCYTbmayuu nepeo dK3aMeHOM 2 - - 2 -
KOHMAKMHAs paboma Ha npomedsHcymoyHoMm 04 i i 0.4 i
xkoHmpone (KPA) ’ ’
Iloozomoexa Kk 3K3aMeHy 27 - - - 27
Bcero 3a 1 cemecTp 108 16 34 2,4 55,6
HToro mo gucuumnjinue 108 16 34 2,4 55,6

Pa3nen 1 «Teoperuueckue 0CHOBbI XMMUM)
Tema 1 «PactBOpBI»

MornsipHasi KOHIIEHTpAI¥si, MOJISIpHAsi KOHIIEHTpAIMsl SKBUBAJIEHTa, MaccoBasi JOJsI, TUTD,
TEPMOJMHAMHYECKHE MPUYNHBI 00pa30BaHUs PAaCTBOPOB; (pU3MUECKHE U XUMHYECKHE CHIIbI, 00Y-
CIIOBNMBAIONINE 00pa30BaHUE PACTBOPOB; OTIWYHE CHJIBHBIX JJIEKTPOJUTOB OT CHAOBIX; THIIBI
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CHJIBHBIX 3JIEKTPOJIMTOB; TUApaTalysl MOHOB, IEPBUYHAs U BTOPUYHASI THPATHBIE 000JIOYKH, KpPH-
CTAJUIOTUAPATHI; AaKTUBHOCTh, KO3()(UIIMEHT aKTUBHOCTH; THIIBI CIIA0BIX 3JEKTPOIUTOB, KOHCTAHTHI
U CTENECHM JUCCOLMALMK CIa0bIX 3JEKTPOJIUTOB; BOJA KaK cIalblid JIEKTPOIUT, HOHHOE MPOU3BE-
JICHHE BOJIbI, BOJOPOIHBIA U THIPOKCHIIBHBINA MOKA3aTeln PacTBOPOB, CIIOCOOBI M3MEPEHHs BOJO-
POIHOro Mokasateisi; OypepHble pacTBOPbI; TUAPOIU3 COJIEH, TUIBI THAPOIN3a, KOHCTAHThI U CTe-
NICHH THIPOJIM3a COJICH; 3HAYCHNE PACTBOPOB CUJIBHBIX U CIA0BIX DJIEKTPOIUTOB B XUMHUHU U OHOIIO-
TUH.

Tema 2 «CkopocTb U 3HEPreTUKa XUMUYECKUX peakuil. XUMHUYECKOE PaBHOBECHE)

CpenHsis M UCTUHHAsE CKOPOCTh XMMHUYECKOH peakiuu; (akTopbl, BIUAIOLIME Ha CKOPOCTb
peakuuyu; XMMHYECKas peaklys Kak I1OCJIEeNOBATEIbHOCTb 3JIEMEHTAPHBIX CTaAWl; 3aKOH ICHUCT-
BYIOIIUX MAaccC JUIs 3JIEMEHTApHOM CTaJuu XMMHYECKOW PEaKLMM, KOHCTAaHTa CKOPOCTU PEAKLUU;
3aBUCUMOCTbh CKOPOCTH XMMHUYECKOH peakluu oT TeMmieparypsl, npaswio Bant-I'odda, ypaBHenue
AppeHnyca, dHeprus akTUBAalLUH, SHEPIeTUUYECKUIN Oapbep, akTUBUPOBAHHBIN KOMILUIEKC, KaTalus,
KaTaJIn3aTopbl, (EPMEHTHI; 3HAUCHUE YUEHHUS O CKOPOCTH XMMUYECKOH peakluu B XUMUH, OHOJI0-
TUU U CEIBCKOM XO034MCTBE; XUMUYECKOE PABHOBECUE KaK KOHEUHBIN PE3YJIbTAT CAMOIIPOU3BOJIBHO-
r'o MPOTEKaHHsl 00paTUMOI peakLuy, AMHAMHUYECKUI XapaKTep XUMUYECKOTr0 paBHOBECHUs, IPU3HA-
KM MCTMHHOT'O PaBHOBECHS, 3aKOH JIEHCTBYIOIINX MAacCC UIsl XUMUYECKOr0 paBHOBECHS, NpuHIuI Jle
[IlaTenbe, posib XUMUYECKUX PABHOBECUN B IIPUPOJE; TEPMOJUHAMUYECKHE CHUCTEMBI: OTKPBITHIE,
3aKpBIThIE, U30JIMPOBAHHBIE, TOMOT€HHBIE U I€TEPOTE€HHBIEC; BHYTPEHHSSI SQHEPIUs, SHTAIBIINS, TEII-
J0BOM 3(PpPeKT XxumMuueckoi peakiuu, 3akoH ['ecca, SHTPOIMS Kak Mepa BEPOATHOCTH COCTOSIHUS
CHCTEMBI, U3MEHEHHE dHeprun [ mb0ca Kak KpUTEpHii BO3SMOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKa-
HUS PEAKLIMH.

Tema 3 «Ctpoenue aroma. Ilepuonnyeckas cuctema. Xumuueckasi cBa3b. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE peaKIIMU. KOMIUIEKCHBIE COEJUHEHMS

CrpoeHue aToMa, OCHOBHbIE IPUHIIUIIBI KBAHTOBOM TEOPUU CTPOEHUS BEIIECTBA; KBAHTOBHIE
Yucia: IJIaBHOE, OpOMTalbHOE, MarHUTHOE M CIMHOBOE; SHEPreTHYECKHE YPOBHM M IOJYypPOBHU
aToMa; MPUHLUIIBI 3aII0JIHEHUS AJIEKTPOHHBIX OpOUTaNell aTOMa B OCHOBHOM COCTOSIHHW: TIPUHIIHIT
[Taynu, npaBuino XyHAa; 3I€KTPOHHBIE EMKOCTH OopOuTael, moaypoBHel U ypoBHEH atoma; cro-
coOBI 3aIMCH AMEKTPOHHBIX (OPMYJT aTOMa; COBpeMeHHasi (popMyIHpoOBKa MEPUOTUYECKOTO 3aKOHA
J.1. MeHnneneeBa; cTpykTypa nepuoaudecKkoi cuctemsl; npasuia B.M. Kieukosckoro; mepuo-
JUYHOCTh M3MEHEHHUs CBOWCTB aTOMOB JJIEMEHTOB: DHEPIMM MOHHU3AIUH, CPOJCTBA K DIIEKTPOHY,
JJIEKTPOOTPULIATEIIBHOCTH, paauycoB BaH-nep-Baanbca; nepuoauueckuil Xxapakrep U3MEHEHUs XU-
MHYECKHUX CBOMCTB 2JIEMEHTOB; CBSI3b PACIHPOCTPAHEHHOCTH XMMUYECKUX JJIEMEHTOB C MX IOJIOXKE-
HUEM B NEPUOJUYECKON CUCTEME, MAKPO- U MUKPODJIEMEHTHI; TUIIBI XMMUYECKOW CBSA3H; XapaKTe-
PUCTHKHU CBSI3E€H: ANMEKTPUUYECKUE IUIOJIbHbIE MOMEHTHI, 3(P(PEKTUBHbIE 3apsbl aTOMOB, CTEIEHb
MOHHOCTH, HAIIPaBJICHHOCTh U HACBILEHHOCTD, DHEPTHs U JJIMHA CBA3U; METOJ BAJICHTHBIX CBS3EH;
CUT'Ma- U NMU-CBSI3U, TUIBI THOPUAN3ALIMY aTOMHBIX OpOUTAJIeN U reOMETPHs MOJIEKYJI; METOJl MOJIe-
KYJISIpHBIX OopOUTaNeil; IpUMEHEHNE TEOPUU XUMUUYECKON CBSI3U B XUMHUH U OUOJIOTHH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHU, CTETIEHb OKHCIIEHUS, OKUCIUTEIN U BOCCTa-
HOBUTEIH, OKUCIEHUE U  BOCCTAHOBJICHHE, COCTaBICHUE YPaBHEHHUS  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PeaKkuil (METOJ MOHHBIX MOIYpEaKIuil); OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
NOTEHIUANIbl;, ypaBHeHUE HepHcTa; oIpezelieHre HalpaBieHUs IPOTEKAaHUsS OKHUCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMI C TOMOIIBIO OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX TOTEHIIMATIOB, POJIb
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKLIU B IIPUPOJE.

KommuiekcHble coeuHEHHs, CTPOEHUE KOOPAMHALMOHHOW cgepbl KOMIUIEKCHBIX CO-
€IMHEHM: KOMILJIeKcooOpa3oBaTellb, JUTaHAbl, JOHOPHBIE aTOMBI JIMTAHAOB, JEHTaTHOCTh, KOOP-
JUHAIIMOHHOE YMCII0, TEOMETPUs KOOPAUHAIMOHHON c(epbl; BHENTHECPEPHbIE HOHBI; KOMIUIEKCHI C
XenaTooOpa3yoMMI U MaKpOLUKIMYECKUMHU JIMTaHAaMH; AUCCOLMAIUS KOMITJIEKCHBIX COEIUHe-
HUHI B pacTBOpax, KOHCTAHTbl YCTOWYMBOCTH M KOHCTAHThl HECTOMKOCTHU; (PaKTOPbI, BIUSIOLINE HA
YCTOMUYMBOCTh KOMIIJIEKCHBIX COCIMHEHHMI B pacTBOpax: TeMIIepaTypa, XEJIAaTHbIA U MaKpOLUKIIK-
yeckuit 2 (PEKThI, 3aps MEHTPATLHOTO HOHA-KOMILIEKCO00pa30BaTelis, TEOPUs KOOPAUHAIITMOHHOMN
XUMHUYECKOH CBSI3H, 3HAYCHUE KOMIUIEKCHBIX COCTUHEHNH B OMOXUMHH KIIETKH.



4.3 Jlexknuu/nadopaTopHbie padoThl

Tabnwuna 4
Coaep:xaHue JIeKIUii/1a00pATOPHOT0 NPAKTUKYMA W KOHTPOJIbHbIE
MEpPONPUATHSH
Ne s Ne n HazBanue JeKkiui/ LG LD C Bun Kou-Bo
o/p | Pasmena, Te- A KOMIETEHIMH | KOHTPOJBLHOTO |~
MBI MepONpUATHS
1. Pa3zgea 1. «TeopeTnyeckne 0OCHOBBI XMUMUN 50
Tema 1. Jlexuus Ne 1. PactBopbl. - 2
«PactBopbl» | JTaGoparopHas pa6ota Ne 1. 3amuTa J1a0o-
[IpuroroBieHue pacTBOPOB paTopHO# pa-
3aJJaHHOT'O COCTaBa. 0OTBI, MHIU-
BHIyaJIbHOE 8
3aJlaHue, KOH-
TPOJIbHAS pa-
oora
Jlexiug Ne 2. Bona kak cia- -
Ob1i1 351eKTpoauT. MoHHOE mmpo-
U3BEJICHUE BOJIBI. BomopoaHbIit 2
MmoKa3aTenb. byepHsie pacTBo-
PBL
JlaGopaTtopnast pabota Ne 2. 3amura jJado-
DKCIepUMEHTAIBHOE OIpe/ie- paTropHoO# pa-
JICHUE BOJOPOJJHOIO ITOKa3aTe- 0OTBI, UHIH-
TSl BH/TyaJIbHOE 6
3aJaHue, KOH-
TPOJIbHAS pa-
oora
Jlexmmst Ne 3. T'maponus coei. YKL, - 2
VK 1.2,
Jlaboparopuas pabora Ne 3. VK 13 3amnura J1ado-
W3yueHus BIUSHUS IIPUPOJIBI CO- VK 1' 4’ paTopHOi pa-
7Y, TEMIEPATYpPhl U KOHIIEHTpa- VK 1' 5’ 60THBI, UHIH-
LMY PAcTBOpa Ha MPOLECC TUAPO- : BUJTyaJIbHOE 4
Jm3a. 3aJaHue, KOH-
TpPOJBHAs pa-
oota
Tema 2. Jlextmst Ne 4.
«CkopocTh 1 | XuUMHUYeCKast KWHETUKA. XH- - 4
DHEepPreTHKa MHUYECKOE PaBHOBECHE
xumudeckux | Jlaboparopnas pabota Ne 4. 3amuTa J1abo-
peaxiuii. CKOpOCTb U DJHEPreTHKa XUMHU- paTopHoii pa-
XVWMHYECKOE | YECKUX peakiuidi. XUMHUIEeCKOe 0OTEI, UHIH-
PAaBHOBECHE» | PaBHOBECHE. BUJTyalbHOE 6
3aJlaHue, OIl-
poc 1o TeMam
1-2
Tema 3. Jlexmms Ne 5.
«CtpoeHue Ctpoenue atoma. [lepuoanue- i 5
aroMma. Ile- CKas cucremMa. XuMHIecKast
puoanyYecKasi | CBS3b.
cucrema. Jlexmus Ne 6. i 2
Xumuueckasi | OKHCIUTENIBHO-
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Ne Ik Ne n HazBanme Jexnmii/ URIRTTICLTE Bun KoJi-Bo
Wp | Ppasmena, Te- e KOMIETeHIHH | KOHTPOILHOrO | = -
MBI MeponpHsITUsI
cBs3b. OKHMC- | BOCCTAaHOBUTEIbHBIC PEAKIIHH.
JIUTCIBHO- JlaGopaTtopnast pabota Neo 5. 3amura jJabo-
BOCCTaHOBHU- | OKUCIUTEIBHO- paTropHoOi pa-
TCIBHBIC PE- | BocCTaHOBUTEJIBHBIE PEAKIIUH. 0OTBI, UHIH-
akunu. Kom- BUIyaJIbHOC 6
TUICKCHBIC 3a/laHue, KOH-
COCTUHEHUS» TpOJIbHAs pa-
6oTta
Jlexmus Ne 7. i 5
KomrmuiekcHble coeTuHeHMs
JlaGopatopnas pabora Ne 6. 3amura J1abo-
N3ydeHune cBOWCTB KOMILIEKC- paTropHoii pa- 4
HBIX COEIUHEHUHN 0O0THI
Tabmuma 5
Hepequb BOIIPOCOB VI CAMOCTOATEIBbHOI0 U3YYCHHUA TUCHUIIJIHHDBI
Ne Ha3Banue pa3jieia, Ilepeuens paccMaTpuBaeMbIX BOMPOCOB /IJIS CAMOCTOSITEILHOTO
n/n TeMbI U3yYeHUs

Pasnen 1. Teopernueckue 0CHOBbI XUMHU

1.

Tema 1. PacTBOpBI

MonsipHasi KOHILIEHTpAILMs, MOJIIpHAs KOHIIEHTpAIlMsl SKBUBAJICHTA,
MaccoBast J10Ji, TUTP, TEPMOAMHAMUYECKNE IPUUUHBI 00pa30BaHuUs
pacTBOpoB; (U3NYECKUE U XUMHUYECKHE CUJIbI, 00YCIOBIUBAIOIINE
o0pa3oBaHHE PACTBOPOB; OTIMYME CUJIIBHBIX 3JIEKTPOJIUTOB OT Clla-
ObIX; TUIIBI CUJIBHBIX 3JIEKTPOJIUTOB; THApaTallusl HOHOB, TIEpBUYHAS
U BTOpUYHAsl TUApPATHbIE OOOJOYKH, KPHUCTAJUIOTHIpAThl; aKTUB-
HOCTh, KOX((QUIMEHT aKTUBHOCTH; THUIBI CIA0BIX 3JIEKTPOJIHUTOB,
KOHCTaHTBl M CTENEHU IUCCOLHUAIUHN CJIa0bIX 3JIEKTPOJIUTOB; BOJA
KaK cJ1a0bli AJIEKTPOJIUT, HOHHOE MPOU3BEIEHNE BObI, BOAOPOAHBIH
U TUAPOKCUIIbHBIN TOKa3aTeIN pacTBOPOB, CIIOCOOBI U3MEPEHUs BO-
JIOPOJIHOTO ToKa3aTens; OydepHble pacTBOPBI; THIPOJIN3 COJNEH, TH-
bl TUAPOJIN3a, KOHCTAHTHl M CTENEHU THMAPOJIN3a COJIEH; 3HAUECHUE
PacTBOPOB CUJIbHBIX U CJIA0BIX 3JIEKTPOJIUTOB B XUMUHU U OMOJIOTUU

Tema 2. CxopocTh H
JHEpreTHKa XHMHYe-
CKMX peakuui. XUMH-
YECKOE PaBHOBECHUE

Cpenssisi 1 UCTHUHHASE CKOPOCTh XMMHUYECKOW pEaKIuH; (PaKTophl,
BIIUSIIONINE HA CKOPOCTh PEaKIMU; XUMUYECKasl peakius Kak mocie-
J0BATCIBbHOCTE 3JICMCHTAPHBIX CTaI[Hﬁ; 3aKOH ﬂeﬁCTBYIOHIHX Mmacc
JUTSL DJIEMEHTapHOW CTaIuu XUMHUYECKOW peaklMd, KOHCTaHTa CKO-
POCTH pPE€aKlnU, 3aBUCUMOCTb CKOPOCTHU XUMHAYECKOU p€aknun OT
Temneparypsl, npaBuio Bant-I'odda, ypaBHeHue Appenunyca, sHep-
TUsl aKTUBAllMU, DHEPreTUYeCKui Oapbep, aKTUBHUPOBAHHBIM KOM-
TUIEKC, KaTajiu3, KaTalu3aTopbl, (epMEHTHI; 3HAUYCHHUE YYCHHS O
CKOpPOCTH XUMHUYECKOHU p€akuuu B XHUMHHU, OHMOJIOTHH U CEIBCKOM
XO03SICTBE; XMMHUYECKOE paBHOBECHE KaK KOHEYHBIH pe3ylbTaT ca-
MOTIPOM3BOJIBHOTO MPOTEKaHUsi OOpaTUMON peakiuH, JuHaAMHU4Ye-
CKHUH XapaKTep XHMHUYECKOTO PaBHOBECHS, MPHU3HAKA HCTHHHOTO
paBHOBECHSA, 3aKOH )IeﬁCTBYIOHIPIX MacC ajid XUMHUYECKOT'O PaBHOBE-
cusi, npuniun Jle [llarense, pois XUMHUECKUX PAaBHOBECHH B MpH-
poaec; TCpPMOAMHAMHUYCCKUE CUCTEMBI. OTKPBITBIC, 3aKPBITHIC, U30JI1-
POBaHHBIC, TOMOI'CHHBIC U I'CTCPOTCHHBIC, BHYTPCHHAA SHCPIUA, SH-
TaJBINS, TEIUIOBOM 2((dEeKT XMMHYECKOW peakIuu, 3aKoH [ecca,
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HaszBanue pa3aedaa,

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB JIJIS CAMOCTOSITEILHOTO

n/n TeMbl U3y4YeHUs
SHTPONHUS KaK Mepa BEPOSTHOCTU COCTOSIHUSI CUCTEMBbI, U3MEHEHHUE
sHeprun ['mb66ca Kak KpuTepuil BO3SMOKHOCTH CaMOIIPOU3BOJIEHOTO
MPOTEKAHUS PEaKIUU
3 Tema 3. Ctpoenue | CTpoeHHe aToMa, OCHOBHBIC MPUHIUIIBI KBAHTOBOM TEOPHUH CTpOE-
atoMa. [lepuonuye- | HUSI BEIIECTBA; KBAaHTOBBIC YHCIIA: IJIaBHOE, OpOUTAIbHOE, MAarHUT-

ckasi cucrema. XUMH-
yeckasg CBs3b. OKkuc-
JIUTEIBHO-
BOCCTAHOBUTEJIbHBIE
peakunu. Komiuiekc-
HBIE COEIUHEHUS

HOE W CIMHOBOE; JHEPreTHYECKHE YPOBHH M IOAYPOBHH aTroma;
MPUHIIMIIBI 3aMI0JIHEHUSI AJIEKTPOHHBIX OpOUTaneil aromMa B OCHOB-
HOM coctostHuu: npuHImn [laynu, npaBuno XyHJa; 3JEKTPOHHBIC
éMKocTH opOuTaeil, MoaypoBHEN U YPOBHEH aToma; criocoObl 3amu-
CH DJIGKTPOHHBIX (OPMYJT aTOMa; COBpEeMEHHAst (OPMYITUPOBKA Tic-
puoauyeckoro 3akona J[.M. MenneneeBa; CTpyKTypa MepHOIuYe-
CcKoM cucrtemsl; npasuia B.M. KiedykoBCKOro; nepuoaudHOCTb U3-
MEHEHUS CBOICTB aTOMOB 3JIEMEHTOB: SHEPTUU UOHU3AIUU, CPOACT-
Ba K DJIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTH, paauycoB Ban-nep-
Baanbca; mnepuoguueckuii XapakTep HW3MEHEHUS XUMHYECKHX
CBOWCTB AJIEMEHTOB; CBSI3b PACHPOCTPAHEHHOCTH XMMUYECKHUX DIIe-
MEHTOB C UX MOJIO)KEHHWEM B MEPUOJMYECKON CUCTEMe, MaKpo- U
MHUKPOAJIEMEHTBI; THITBI XUMHUYECKOW CBS3H; XapaKTEPUCTHKHU CBS-
3€i: DIEKTPUUECKUE TUMOIbHbIE MOMEHTHI, 3((EeKTUBHBIC 3apsibl
aTOMOB, CTENEHb HMOHHOCTH, HANPaBJIEHHOCTh W HACHIIIEHHOCTH,
SHEpPrusl M JUIMHA CBS3M; METOJ BaJICHTHBIX CBS3€d; CUTMa- U TH-
CBSI3M, THITBI THOPHIN3AIMN aTOMHBIX OpOUTAJICH M T€OMETPUS MO-
JIEKYJT; METOJI MOJIEKYJIIPHBIX OpOHTaNeHi; MpUMEHEHUE TEOPUH XU-
MHUYECKOM CBSI3M B XUMUU W Ouonoruu. OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH, CTENICHb OKHUCICHHS, OKHCIUTEIN U
BOCCTAHOBUTENIM, OKHUCIEHHE U BOCCTAHOBJIEHHE; COCTABIIEHUE
YPaBHEHMsI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUN (MEeToJ
MOHHBIX TTOJIYPEAKINi); OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE ITOTEH-
uanel; ypaBHeHue HepHcra; onpeneneHue HampaBiIeHUs NMPOTEKa-
HUS OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C TTOMOIIBIO
OKHCITUTENbHO-BOCCTAHOBUTENBHBIX TOTEHIIMAIOB, POJb OKHUCIIH-
TEJIbHO-BOCCTAHOBHUTENBHBIX peakuuii B mpupozae. KomrekcHbie
COEJIMHEHUs, CTPOEHHE KOOPAMHAIMOHHOM cdepbl KOMIIEKCHBIX
COCIMHEHUI: KOMIUIEKCOOOpa30BaTeb, IMTaHIbl, JOHOPHBIE ATOMBI
JIMTaH/I0B, JEHTATHOCTb, KOOPIUHAIIMOHHOE YMCIO, FEOMETPHUS KO-
OpAMHAIMOHHOW cdephl; BHEITHEC(EpHbIE HOHBI; KOMIUIEKCHI C X€-
JaTOOOPA3YIOIMMHU U MaKpOLMKINYECKUMHU JIMTaHIaMH; JHCCOLMA-
IIUs] KOMIUIEKCHBIX COCIMHEHUI B pPacTBOPax, KOHCTAHTHI yCTOWYH-
BOCTU M KOHCTaHTBI HECTOMKOCTH; (PAKTOpBI, BIUIIOIINE HAa YCTOM-
YHUBOCTh KOMIUIEKCHBIX COCIUHEHHWH B pacTBOpax: TemIieparypa,
XEJaTHbIM M MaKpOUMKIMYECKUH APQEKThl, 3aps] LEHTPaTbHOTO
MOHA-KOMITJIEKCO00pa30BaTels, TEOPHUs KOOPIMHAMOHHOW XUMHYe-
CKOM CBf3M, 3HAYEHHWE KOMIUJICKCHBIX COEJUHEHUH B OHOXUMHH
KIICTKH
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Tabmuma 6

IlpumeHeHre AKTUBHBIX U HHTCPAKTHUBHBLIX 06pa3OBaTeJ'IbeIX TEXHOJIOTUM
No HaumenoBanune HCII0JIb3yEeMbIX AKTUBHBIX U UH-

/i Tema u dpopma 3aHATHS TePAKTHUBHBIX 00pa30BaTeJbHbIX TEXHOJIOT Uil
(popm o0yueHus)
1. | l'upponus coneit JIP | PaboTa B MaJIbIX Ipynmax
2. | Xumu4deckas KHHe-
THKa. XUMUYECKOE JIP | PaGoTta B MaJIbIX IpyImmax
paBHOBECHE

3. | OkucautensHo-
BoccraHoButenbHbie | JIP | PaGora B ManbIxX rpymmax
peakuuu

4. | KomIuiekcHbIE CO-
€IMHEHHUS

JIP | Pabora B MaJIbIX Ipynmax

6. TeKyll_[I/lﬁ KOHTPOJIb YCII€EBACMOCTH U IPOMEKYTOYHAA aTTECTAllNA 110
HTOTraM O0CBOCHMUA NTUCIHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAHUA WM HHbIE MATEPUAJIbI, HEO0XOAUMBbIE
JJISL OLleHKH 3HAHUI, YMEHUI M HABBIKOB M (UJIM) OIBITA AeSITeJbHOCTH

IIpuMepsbl KOHTPOJIBHBIX Da6OTZ

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
YUYPEXJIEHWE BBICIIIETO OBPA3OBAHUS
POCCHUMICKN TOCYJAPCTBEHHBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenu KA. TUMUPSI3EBA
(®I'OY BO PI'AY - MCXA umenn K.A. TumupsizeBa)

Kadenpa xumun
Kontponbnas padota «CriocoObl BEIpaXKEHHS COCTaBa paCTBOPOBY
Bapuanr 1
1. Kak Ha3pIiBaeTcst oTHOIIEHUE KotrmdecTBa B (Moib), comeprkaiierocsi B pacTBope, K 00beMy 3TOTO
pactBopa?
2. Kakast yacTHua siBjisieTcss 5KBUBAIEHTOM CEpHON KUCIIOTHI B pEaKIMU:
H,SO,4 + 2NaOH = Na;SO4 + 2H,07?
3. CkoJsibKO TpaMMOB XJIOpHJIa HaTpus Tpedyercs ans npurotosienus 1 1 20%-ro pacTBopa mioT-
HOCThIO 1,15 r/Mmn?
4. Boruncnute TUTp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 r/mit.
5. K 100 mi pacTBOpa a30THOM KHCIOTHI ¢ MOJISIpHON KOHIIeHTparued 1 Moms/n mpubasuiu 300 Mt
BOJIbL. BEIUuCInTE MOJISIPHYIO KOHIIEHTPAIIHIO ITOJyYeHHOTO pa30aBIIeHHOTO PacTBOpA.
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®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[P)KETHOE OBPA3ZOBATEJIbHOE
YUPEXJEHUE BbICILIEI'O OBPABOBAHU S
POCCUNCKHUI TOCYJIAPCTBEHHBIN ATPAPHBIA YHUBEPCHUTET —
MCXA umenu K. A. TUMUPSI3EBA
(PIr'bOY BO PT'AY - MCXA umenn K.A. Tumupsizena)

Kadenpa xumun
KonTponbnas pabota
«Bo1opoiHbIN MOKa3aTeNb»
Bapuanr 1
1. [OH] = 1,65 - 10°® moub/i1. Beranciauts pOH.
2. Beranciuts [H'] pactBopa, eciiu pOH 6,54.
3. Umerotcs nBa pactBopa ¢ pH 4 u 6. B kakoM 13 HUX U BO CKOJIBKO pa3 OOJbIe KOHIICHTPAIIHS
HMOHOB Bojiopoaa?
4. Beruucnuts pH 0,2 M pactBopa ykcycHoi kucnotsl. K, = 1,75 - 107,
5. Beruucnute pH 0,1 M popmuarnoro OydepHoro pactBopa ¢ OTHOIIEHHEM KUCIOTHI K coiu 3:4.
K.=1,77 - 10™.

®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIOJ[)KETHOE OBPA3SOBATEJIBHOE
YUPEXJIEHWE BBICHIEI'O OFPA30BAHU S
POCCUIICKHNI I'OCYJIAPCTBEHHbBIN AT'PAPHBIV YHUBEPCUTET —
MCXA umenn K.A. THMHPSISEBA
(®Ir'vOY BO PT'AY - MCXA umenu K.A. TumupsizeBa)

Kagenpa xumun
KonTponbnas padora
«I'maponus conen»
Bapuanr 1

1. HamummTe B COKpaIlleHHOH HOHHOW (hopMe ypaBHEHUE peakiuu rujaponu3a Hurpara sxenesa(lll)
1o [-0if cTyneHu U BBIYUCIUTE KOHCTAHTY THPOJIN3a ATOH COJu.
2. HanumuTe XuMHUecKyto GOpMyIly TOH M3 Ha3BaHHBIX HIJKE COJIEM HaTpHs, KOTOpas TUAPOIU3Y-
eTcs B HanOosbIIel creneHu: Gocdar, hopmMuar, HUTPUT.
3. Beruncnure cTeneHs ruaponau3a ruapokapoonara Hatpus B 0,05 M pactBope 3To# coun.
4. Beruncnute pH 0,2 M pacTBopa HUTpaTa aMMOHHUSI.
5. B xakoMm U3 MepeuncIieHHBIX PACTBOPOB COJIEH JIAKMYC OKpAIIMBAETCS B KPACHBIN IBET: XJIOPHU
HATPUS, XJIOPU aMMOHHUSI, THIIOXJIOPUT HATPUS?
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®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[P)KETHOE OBPA3ZOBATEJIbHOE
VUPEXJIEHHME BBICILIETO OBPA3OBAHUS
POCCUNCKHUI TOCYJIAPCTBEHHBIN ATPAPHBIA YHUBEPCHUTET —
MCXA umenu K. A. TUMUPSI3EBA
(®Ir'vOY BO PT'AY - MCXA umenn K.A. TumupsizeBa)

Kadenpa xumun
KonTtpomnbHas pabora
«OKHCIUTETBHO-BOCCTAHOBUTEIIHHBIE PEAKITHH)
Bapuanrt 1
1. [Tonp3ysicb METOJIOM TMOJIypEaKIuii, 3aKOHYUTE YPAaBHEHHE PEaKIMU B HOHHON (pOpME U MOJICUH-
TalTe cymMmMy KO3 (HUIIMECHTOB:
Sb* + MnOs + H" — Sb> + ...
2. [Tomp3ysick METOZIOM TOJYpEaKIUi, 3aKOHUUTE YpaBHEHHE PEAKIIMH B MOJCKYJSpHOH (popme u
HOJCUUTAlTE CyMMY KO3 PHLIMEHTOB:
H,O, + KNO, + H,SO, — NO + ...
3. [Tosb3ysch METOIOM TONMYpEaKIuii, 3aKOHYUTE YPAaBHCHHE PEAKIMU B MOJICKYJSIPHOW (Gopme U
OIIPENICIIUTE MOJIIPHYIO MacCy SKBHBAJICHTa BOCCTAHOBUTEIIS:
KMnO, + KNO; + H,0 —

4. BBIYHCIUTH 3MEKTPOAHBIN moTeHman cucrembl Ph?*/Pb, ecan [Pb?*] = 0,06 mons/1, a [Ph] =
0,003 mous/11.
5. KaI;I/IM u3 BerectB (Cly, Bry, 3) Henmb3s ocyiecTBUTh cienyromnyio peakiuio: MnOy + e —
MnO,“?

[IpuMepbl MHANBUAYAIbHEIX 3aIaHHAM (CP)

3ananne «CrocoObl BhIpaKE€HHs COCTaBa PaCTBOPOB)»
Bapmuanr 1

1. B npunoxenun 2 npuUBEIEHBI COCTAaBbl PACTBOPOB, UCIOIb3YEMbIX JJII THAPOIOHHOIO BBIpAILIH-
BaHUs PACTEHUHN B YCJOBMSIX 3alUIIEHHOTO IpyHTa. [l01b3ysICh 3TUMU JAHHBIMH, BBIYMCIUTE MO-
JSIPHYI0 KOHLIEHTPALMIO KaXJ0M M3 COJEH a30THOM KHUCIIOTHI, BXOJISALIMX B COCTaB IUTATEIBHOIO
pactBopa Knomna. [1noTHOCTH pacTBOpa NpuHATH paBHOM 1 1/MiL.
2. B 240 mn Bogsl pactBopwin 10 r xnopuaa kanusi. Beraucnure MacCoBYIO JTOJIFO 3TOW COJIN B IIPH-
TOTOBJIEHHOM PacTBOPE.
3. KakoBa MossipHasi KOHIIEHTpaLus 2 H. pacTBopa (pochopHOit KUCIOTHI, €CIIU MPOJYKTOM peaKIuH
HeUTpanu3anuu sBisercs ruapodocdar narpus?
4. Cxonpko rpaMMOB 25%-T0 pacTBOpa r’MAPOKCHIA Kadusl HY>KHO IpinTh K 400 M1 BOAbI, 4TOOBI
npuroToBuTh 15%-1 pactBOp?
5. CKOJIBKO MUJUIMJIUTPOB 2 H. pacTBOpPA CEPHOM KHCIOTHI HYKHO B3ATb JUISl IPUTOTOBJIECHUS 3 11
0,06 H. pacTBOpa?

3ananue «BogopoIHbIi TOKa3aTemb
Bapmuanr 1

1. Beruncnoure pH ToMaTHOTrO coka, B 100 1 KOTOpOro conepxutcs 4 Mr KaTHOHOB BOIOPO/A.

2. OntumanbHble 3HaueHus: pH mouBsbl A5 BeIpaliMBaHMs ropoxa KoyieOmoTres B npenenax ot 6,0
10 8,0. Bo ckonbko pa3 KOHIIEHTpalusi KaTHOHOB BOJOPOJA, COOTBETCTBYIOLIAS MUHHMAJIbHOMY
3HaueHuto pH, mpeBbllIaeT KOHIEHTPAIMI0 KaTHOHOB BOJOPOJa, COOTBETCTBYIOIIYI0 MaKCHMallb-
HOMY 3Ha4yeHuto pH?

3. Beruncnute pH pacTBopa Xs10poBOgopoaAHOM KUCTOTHL, B 1 11 koTOporo coaepxkutcsa 36,5 T HCI:
a) 0e3 yuéra OTIMYMSA aKTUBHOCTU OT KOHIIGHTpALUH; 0) ¢ y4ETOM OTJIMYHS aKTMBHOCTHU OT KOH-
HeHTpanuu (3HaueHrne Kod(PuimeHTa akTABHOCTH CM. Ha CTp. 76 yueOHuKa). MOKHO JIM B TAaHHOM
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ciiydae mpeHeOpeyub OTIMYHEeM aKTUBHOCTH OT KOHIICHTpAUu?

4. BbluuciuTe CTENEeHb JUCCOLMAIMU MypaBbuHOM KucioTh B 0,2 M pactBope u pH sToro pactBo-
pa.

5. Boruncnute pOH pactBopa, B 2 11 KOTOpOro coaepxxurca 1 Moiab ammuaka 1 53,5 r xsiopuja am-
MOHHSI.

3ananue «I'uapoaus conein»
Bapuanrt 1

1. Hanummre xumudeckyro GopMyiay ¥ Ha3BaHHE COJIM, KOTopas oOpasyercs mpu cMmemeHuu 164
mi 20%-ro pacTBOpa TuapoKcuaa Hatpus (IioTHOCTh 1,22 r/mi) u 349 mu 10%-ro pactBopa xJio-
POBOIOPOIHOM KUCTOTHI (TIOTHOCTH 1,047 v/Min). [ToaBepraercs au 3Ta COIb THAPOIN3Y?

2. Hanummure XuMu4eckyto (GopMyiy TOW M3 Ha3BaHHBIX HIDKE COJICH HaTpUs, KOTOpas MOABEpra-
eTCsl TUAPONIN3Y B HAaUOOJbILIEH CTENeHH: TUIIOXJIOPUT, XJIOPUT, XJIOpaT, IepXJjiopar.

3. HamummmTe B COKpaiieHHOM HOHHOW (opMe ypaBHEHUE PEAKIIUU THIPOIN3a XJIOPU/IA ATFOMUHUS
Y BBIYHMCIIUTE KOHCTAHTY THIPOJIA3a 3TON COJIM 10 IIEPBOM CTYIIEHHU.

4. PaccunTaiite cTeneHb ruAposin3a XJI0pHaa Mapraiia B pacTBope, TUTp KoToporo paseH 0,0125
/ML

5. Beraucnute pH 0,25 M pactBopa HUuTpHTa HaTpus rnpu Temmeparype 0°C.

3ananue
«CKOpOCTh M SHEPreTUKa XUMUYECKUX peakii X UMHUECKOe PAaBHOBECHE»
Bapuant 1

1. SKCHepI/IMeHTaHLHO YCTAHOBJICHO, YTO 3aBUCUMOCTDb CKOPOCTH Pa3JIOKCHUA ra3006pa3Horo IICH-
TaOKCHJa qua3oTa

2N20s5 () =4NO; (1 + O3 ()

OT KOHIICHTPAIIUK 3TOTO BelecTBa onuchiBaercs ypaBHeHueM V = KC(N2Os). Boraucaure ckopocTh
9TOU peakiuu, eciiu KoHeHTpaius N,Os cocraiser 20MMOIIB/11, @ KOHCTaHTa CKOPOCTH paBHa 1,6
|
2. Ipu noBbimenun temmeparypsl co 125°C no 150°C ckopocTs peakiuu yBenuuuiack B 32 pasa.
Boruncnute TemneparypHblii KOAQOUIUEHT CKOPOCTU PEAKIIUH.
3. B pe3ynbraTe npoTekaHusi 1O HEKOTOPOH CTENEHN 00paTUMOM peakluy KaTaTUTHUYECKOTO OKHC-
JICHUS] aMMHaKa YCTaHOBUJIOCh XMMHUECKOE paBHOBECHE
4NHj3 ™t 50, ™ <> 4NO ot 6H-,0 (-

Bo ckonbko pa3 KOHCTaHTa CKOPOCTH OOpaTHOW peakIUu MEHbIIE KOHCTAHThl CKOpPOCTHU
TPSIMOiT PeaKIIMy, eCII KOHCTaHTa paBHoBechs K, pasHa 10187
4. B xakoM HanpaBJIeHUH CMECTUTCSI pABHOBECHE pEaKLIUU

AP + H0 <> AIOH* + H';
a) MpU MOBBIIICHUN TeMIepaTyphl: 0) Mpu J00aBIEHNUHN HIET0Un?
5. Beruncanre n3MeHEHHE SHTPOIMU B PE3YJIBTATE PEAKIIMU
B,Hsg ot 6H,0 (x) = 2H3BO3 (rpuxn) T 6H, ()

3ananue «OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINN»
Bapmuanr 1
1. Ilonp3ysick METOIOM HMOHHBIX IOJypeaklUi, 3aKOHYUTE YPAaBHEHHE PEAKIMH B COKPAIIEHHOM
HOHHOU opMme
Bi** + Br,+ OH — BiO; + ...
Y TIOJICUUTANTE CYMMY CTEXHOMETPHUECKUX KOI(PPUIIEHTOB.
2. Ilonp3ysich METO/IOM HMOHHBIX IOJypEaKLUUi, 3aKOHUNTE YpPAaBHEHUE PEAKLUU B MOJIEKYJISIPHON

dbopme
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HCIl + MnO, — Cl, + ...
U TMOICYUTANTE CYMMY CTEXHMOMETPHUECKUX KOAPPHUIINEHTOB.
3. Onpexnenute MOJSIPHYIO MacCy SKBHBAJICHTa BOCCTAHOBUTEINS B peakIMK, IPUBEICHHOI B 3a/1a4e
2.
4. Ilonp3ysich 3HaAYEHUAMHU CTAHIAPTHBIX IEKTPOAHBIX NOTEHIMAIOB, BBIYMCIUTE IEKTPOIABIIKY-
LIYIO CHIIY PEaKIMH, IPUBEIECHHOM B 3a1aue 2.
5. PaccunraiiTe OKUCINTENIbHO-BOCCTAHOBUTENBHBIN MOTEHIMAJ HHEPTHOT'O IEKTPOJia B pacTBOpE,
B KOTOPOM KOHIICHTPALUsl KaTHOHA Fe?* paBHa 3-10" mob/11, a KOHLIEHTpanus KaTHOHA Fe** co-
crasmsier 1-10°° moub/in.

BOHPOCLI AJISI MOATOTOBKH K OIIPOCY IO TEMaM 1-2

Pazpnen 1 «TeopeTnueckue OCHOBBI XUMUM

Tembl 1-2 «PacTtBopbI», «CKOPOCTH U SHEPTETHKA XUMUYECKUX PEaKIHid. XMMHUYECKOE PaB-
HOBECHE»

1. Pacuer conep:kaHusi KOMIIOHEHTOB pacTBOpa 3a/laHHOTO COCTaBa.

2. CiocoObl BBIpaKE€HHUS COCTaBa PacTBOpa U Mepexo] OT OAHOI0 Crocoda K Ipyromy.

3. Omnpenenenne pH 3amamHoro pactsopa, konuentpamuu [H'] wim [OH] B pactBOpax
CUJIbHBIX U CIa0BIX 3JIEKTPOIUTOB, B Oy(epHBIX pacTBOpax.

4. Hanucanue ypaBHEHHs THAPOJU3a B COKPAILEHHOW HOHHOW (hopMe, pacueT KOHCTaHTHI
TUJPOJIN3a, CTENIEHU TUAPOIn3a U pH ruaponu3yrommxcs coyiei.

5. HaxoxaeHue CKOPOCTH PEaKIUU MPU MU3MEHEHUM KOHIIEHTPAIIMM HCXOJHBIX BEIIECTB,
TEeMIIepaTyphl, 1aBJICHUS.

6. BerunciieHne KOHCTAHThI PaBHOBECHSI, HCXOIHBIX UJIM PABHOBECHBIX KOHIICHTPALIUM KOM-
MOHEHTOB PEAKIIMOHHOW CMeCH.

7. YcTaHOBIEHUE HANIPABJICHUS CMEIIEHUSI pABHOBECHSI IPU U3MEHEHUU YCIOBUN MTPOTEKa-
HUS pEaKI1H.

Bonpocel k 3x3ameny

1. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. CTENeHb OKUCICHHS U NpaBUila €€ HaXOXKICHUS.
Oxucnoutenn M BOCCTaHOBUTENH. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIM NOTEHLUAN. YpaBHEHHE
Hepucra. CraHgapTHBIN OKMCIUTENIBHO-BOCCTAaHOBUTENBHBIN noTteHman. J/C peakuuii. Hanpas-
JIEHUE PEAKIIH.

2. ITepuoanueckuii 3akon .M. MenneneeBa B coBpeMeHHOM dopmynupoBke. OOIIMe XUMHUYECKHE
CBOMCTBA DJIEMEHTOB: METANIMYECKHE U HEMETAJUINYECKHE, KMCIOTHO-OCHOBHBIE, OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE U NMEPUOAUYECKHUN XapaKTep X M3MeHEHHs. CBOMCTBA aTOMOB JIEMEHTOB U
NEPUOANYECKUN XapaKTep UX U3MEHEHHMsI (SHEPrusi HOHU3AIMH, CPOJICTBO K JIEKTPOHY, MJIEKTPOOT-
PHULIATENIBHOCTE). DHEPruM U KOH(PUIypaluu 3JIEKTPOHHBIX opOuTasiell aroma. DIEKTPOHHBIE U
AIIEKTPOHHO-CTPYKTYpPHBIE (POPMYJIBI AJIEMEHTOB. DJNEKTPOHHBIH OCTOB M OpOWUTaNM BaJEHTHBIX
ypoBHelt aroma. [lonstue nepuosaa u ero ¢popmuponanue no npasuiam B.M. Kneukosckoro. IIpu-
YUHBI Pa3IMYHOM JUIMHBI IEPUOJIOB. Pacrionoxkenne B CTpyKType NMEpUOANYECKON CUCTEMBI S-, P-,
d- u f-anemeHToB. JITMHHO- U KOPOTKOIIEPUOIHBIH BapUaHTHI MIEPHOIUUECKON cucTeMbl. Pacmoio-
KEHUE B HUX METAJUIOB U HeMeTaIOB. OCHOBHBIE TPUHIMIIBI KBAHTOBOM TEOPHH CTPOCHMS BEIlle-
CTBa: IIPEACTABIICHUS O KOPIIYCKYJISIPHO-BOJHOBOM JIyaJM3Me SIBICHUNM MUKPOMUpA, IPUHLUIIEC HE-
onpenenéHHocTH, ypaBHeHuu [lpeamnrepa, BomHoBoW ¢GyHKumu. KBanToBeie uumcna. ['nmaBHOE
KBaHTOBOE€ YUCJIO U DHEPreTUYECKOE YPOBHU IEKTPOHA B aroMe. IloTeHnnanbHas Ama 1 OAHO-
ANIeKTpOHHOTro aroma. OCHOBHOI M BO30YXKACHHBIN SHEpreTudeckue ypoBHH. OpOuTanbHOE KBaH-
TOBOE YHCJIO, MOMEHT KOJIMUYECTBA JIBUKEHUS AJIEKTPOHA U MPOCTPAHCTBEHHAsI (JOpPMa JIEKTPOHHO-
ro obnaka. [ToreHuuanbHas siMa 1711 MHOTORJIEKTPOHHOIO aroMma. PaciierieHne sHepreTu4ecKux
yYpOBHEW Ha MOAYPOBHHU. UMCIOBbIE 3HAYCHHUS OPOMTAIHHOIO KBAaHTOBOTO YHUCIA M MX OYKBEHHBIE
o0o3HaueHus. O003HaUYEHUs SHEPreTUYeCKUX MoAypoBHeH. [IpuHIMIBI 3aTI0HEHUS 3JIEKTPOHHBIX
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opOuTaneil aToMa B OCHOBHOM COCTOSIHUH, IIPUHIIMIT MUHUMYMa 3Hepruu, npuHuun Iaynu, npaBu-
70 XyHaa. DNeKTpOHHBIe EMKOCTH OpOUTaliei, MOypOBHEH U ypOBHEH aToma.

3. Xumuyeckas CBA3b U T€OMETpHs MoJieKyJl. ['uOpuan3anus aTOMHBIX U MOJIEKYJISIDHBIX OpOUTa-
Jeil U reoMeTpus MOJIEKyJl. BiusiHue HeCBA3BIBAIOIINX IEKTPOHHBIX IIap HA TEOMETPUIO MOJIEKYII.
Tunsl ruOpuaM3aLuy 3JIEKTPOHHBIX OpOMTael aTOMOB 3JIEMEHTOB BTOPOIO MEPHOAA U T€OMETPUs
MOJIEKYJI, B KOTOPBIX 3TH aTOMBI SIBJISIFOTCSI LIEHTPaIbHBIMU. THUIIBI XUMHUYECKOU CBSI3U: KOBAJIEHTHAS,
WOHHAs, NOJIIpHAasi, KOOPAWHALMOHHAs, BOAOPOAHAs. MeTo | BaJICHTHBIX CBA3EH, €I0 OCHOBHBIE I10-
noxxeHus. CBOMCTBAa KOBAJIEHTHBIX CBSI3€M: HACBHILIEHHOCTb, HAIIPABJIEHHOCTD, SHEPTUs cBsA3U. [Ipu-
MEPBI COEAMHEHUH C KOBAaJICHTHOM CBS3BIO.

4. CtpoeHue KOOPJMHALMOHHON C(epbl KOMIIJIEKCHBIX COEIMHEHHI: KOMILIIEKCOOOpa30BaTelb, JIH-
raH/ibl, JOHOPHBIE aTOMBbl JIMTAHJIOB, KOOPAMHAIIMOHHOE YHCJIO, I'€OMETpHsl KOOpAMHALMOHHON
chepnl. 3apsn BHYTPEHHEW KOOpAWHAIMOHHOW cdepbl. BHemmHechepHbie moHBL Jluccoruanus
KOMIIIEKCHBIX COCIMHEHHUI B pacTBOpax. KOHCTaHTBI yCTOWYMBOCTH U KOHCTAHTHI HECTOMKOCTH.

5. CkopocTh xuMuueckor peakiuu. CpenHssi 1 UCTHHHas (MCHOBEHHAs) CKOpOCTh peakiuu. Oc-
HOBHbIE (DaKTOPHI, BIMSIOMIME HA CKOPOCTh pEaKIUH. XUMUYECKas peakiys Kak IOCIe0BaTENb-
HOCTb JIEMEHTApHbIX CTaJAuN (MEXaHU3M peakLuu). 3aKOH JEHCTBYIOIUX Mace Ul 3J€MEHTapHON
CTaauu XuMudeckon peakuuu. Koncranra ckopoctu peakiuu. BivsHue KOHLIEHTpaluy U TeMiepa-
TYpBl Ha CKOPOCTh XMMHU4ecKol peakiuu. [TpaBuno Bant-I'odda. Ypasuenne Appenunyca. Dueprus
aKTUBAIMH, SHEPTeTUIECKU Oapbep, aKTUBUPOBAaHHBIA KoMIuteke. Karanus u katanmmsatopsl, dep-
MEHTbI. XMMHUECKOE PaBHOBECHE KaK KOHEUHBIM pe3yJabTaT CaMOIPOU3BOJILHOTO MPOTEKaHUs 00-
patumoi peakuuu. [Ipu3HaKyu UCTHHHOTO PaBHOBECHS U €r0 OTJIMYME OT KaKyILErocs paBHOBECUS
U CTallMOHAPHOI'0 COCTOSIHUS cucteMbl. [loHsaTue o ¢a3zoBom paBHOBecuu. JJuHaAMHUYECKHI Xapak-
TE€p XUMUYECKOT0 PaBHOBECHUS. 3aKOH JIEUCTBYIOLIMX MACC JUIsl XUMUYECKOTO PaBHOBECHUS: B3aUMO-
CBsI3b PABHOBECHBIX KOHILIEHTpauii. MakTopsl, BIUAIOIMUE HA YUCIOBOE 3HAYEHUE KOHCTAHThI pPaB-
HoBecusl. Cmelenue xumuyeckoro pasHoBecus. [Ipunnun Jle [arensbe.

6. PacTBOpBI, NpU4YMHBEI UX 00pa30BaHUs. DIIEKTPOIUTHYECKAs JUCCOLMALUs. DIeKTPOauThl. CHilb-
HbIe U cialbie IeKTPoIUThl. OTiIMune CcIadbIX AIIEKTPOIUTOB OT CHUJIBHBIX. THIBI CIa0BIX AIIEK-
TponuToB. KOHCTaHTa M CTeNeHb AMCCOLMAIMM CIA0BIX 3JEKTPOJIUTOB. 3aKOH pa3BeaeHus OcCT-
BaJib/1a (CBSI3b KOHCTAHTHI U CTENEHU TUCCOLMALMM). 3aBUCUMOCTh CTENEHU TUCCOLMAIMU OT KOH-
LEHTpALUU CIab0To JIEKTPOIIUTA.

7. Bona kak cnaOblil 31eKTpoauT. MloHHOe pou3BeieHHe BObl U €ro 3aBUCUMOCTh OT TeMIIepary-
pbl. BogopoaHsblil mokaszarenb B pacTBOpax CHIBHBIX M CIAObIX 3eKTposnToB. Kucnas, Heifrpans-
Has U mienoyHas cpena. CreneHb qUccoLUalny, €€ CBA3b C KOHUEHTpALMell AJIEKTpOJINTa U KOH-
CTaHTOM ero auccouuanuu. bydepnsie pactBopsl. Tunsl OydepHbIX pacTBOPOB, UX COCTaB U MeXa-
Hu3M JeiictBus. bygepnas émkoctb. CriocoObl U3MEpEHHs BOAOPOAHOIO MOKa3aTessl.

8. 'mnponus coneit. Tunsl ruaponansa (IpUMepbl ypaBHEHUH peakuui THAPOIN3a B COKPALIEHHOM
MOHHOM U MoJieKyssipHol (hopme). KoHcTanTa u crenenp ruaponusa. CTyneHyaTslii ruaApoaus3. Xa-
PaKTEPUCTUKU CTYNEHUYaTOro ruaponu3a. O6paTUMbIil 1 HEOOPAaTUMBIN THAPOIU3 (TIPUMEPHI).

9. O6mras xapaktepuctuka snemMeHToB [A-moarpymnmsl. [1{enounbie MeTaNIbl KaK BOCCTAHOBUTEIIH.
OO6pa3oBaHre OMHAPHBIX COEIMHEHUHN IIETOYHBIX METAJIOB MyTEM CHHTE3a U3 MPOCTHIX BEIIECTB,
B3aMMOJICICTBHE C BOJIOPOAOM, TajloreHaMH, KUCIOPOJOM (TOPEHHE), CEPOil, a30TOM, YIIIEPOJIOM.
B3aumoeiicTBUE IIETOYHBIX METAIIOB C BOAOW. PacTBOpMMOCTH coOJiel IIEOYHBIX METAJJIOB.
[uaponu3 coneit menoYHbIX METAIIOB 1Mo aHuoHy. O0pa3zoBaHue KUCTBIX comelt. Kanmitabie yno0-
pEHMSL.

6.2. Onucanmne nokasaresje 1 KpUTepUeB KOHTPOJISA yCIIeBAeMOCTH,
ONUCAHME IKAJ OLCHUBAHUA

Jljig OoLleHKH 3HAHUI, yMEHUH, HaBBIKOB U (POPMHUPOBAHUS KOMIIETEHIIMH IO AUCHUIUIMHE MO-
KeT MPUMEHATHCS OAJUTbHO-PEUTUHTOBAs CUCTEMa KOHTPOJIS M OLIEHKH YCIIEBAEMOCTH CTY/ICHTOB.

B ocHoBy 6amnbHO-peliTunroBoit cuctemsl (BPC) mono)xeHbl NpUHIMIBI, B COOTBETCTBUU C
KOTOPBIMH (DOPMHUPOBAHNE PEUTHUHTA CTYIEHTA OCYIIECTBISETCA B XOJ€ TEKYLIETO M MPOMEKYTOYU-
HOro KOHTpous 3HaHWH. CTyaeHT, HaOpaBIIMI B TEUCHHE CEMECTpa NMPH OCBOCHUM AUCLHUILINHbI
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HEo0X0auMoOe sl aTTecTalMd KOJIMYECTBO OajuloB, IMOJy4YaeT 3K3aMEHALMOHHYIO OLIEHKY II0
OayuibHO-peTHHTOBON cucteme. [Ipu Hecorimacuu ¢ OLEHKOW Mo OalIbHO-PEUTHHIOBON CHUCTEME
CTYJEHT UMEET IIPAaBO Ha clady K3aMEHa 110 TPaJAULINOHHON CUCTEME.

Tabnuma 7
Ikana JK3aMeH
OIleHUBAHUS
156-205 OTJINYHO
135-155 XOPOIIO
103-134 yIIOBJIETBOPUTEIHHO
0-102 HEY/I0BJIETBOPUTEIBHO

HpI/I HUCIIOJIB30BaHUU TpaIIHHHOHHOﬁ CHUCTCMbI KOHTPOJIA U OLUCHKH YCIICBACMOCTH CTYICH-

TOB JOJIZKHBI OBITH MMPEACTABJICHBI KPUTCPUHU BbBICTABJICHUA OLUCHOK I10 LIeTL»IpCX6€L]'IJ'II>HOI7I CHCTEMCE
«OTIUYHO», «XOPOII0», «YAOBJICTBOPUTCIILHO», «KHCYAOBJICTBOPUTCIILHO).

Kputepun onieHnBaHus pe3yJjbTaTOB 00y4eHH s
Tabmuna 8

Onenka

Kpurepun oueHuBanus

Bricokuwuii ypo-
BEHb «5»
(oTHMuHO)

OLCHKY «OTJIMYIHO» 3aCITYKUBACT CTYACHT, OCBOMBIIHH 3HaHUA, yMC-
HUS, KOMIIETEHLIMU U TEOPETUYECKUI MaTepua 6e3 mpoOesioB; BHINOI-
HUBIIWH BCe 3alaHuA, MPEAYCMOTPCHHBIC y‘Ie6HI>IM IIJTAaHOM Ha BBICO-
KOM Ka4eCTBEHHOM ypPOBHE; MPAKTUYECKUE HABBIKH NMPOJPECCUOHAIBHO-
r'0 IPUMEHEHHUSI OCBOCHHBIX 3HAHHUI C(HOPMHUPOBAHEI.

KoMnerenuumn, 3akperiéHHple 3a JUCHUIUIMHON, ¢(OpMHPOBaHbI HA
YPOBHE — BHICOKHIA.

Cpennuii ypoBeHb
«»
(xopor1o)

OLICHKY «XOPOII0» 3aCIy>KUBACT CTYIEHT, IPAKTUYECKH TOJTHOCTBIO OC-
BOMBIIHNH 3HaHWsA, YMCHUS, KOMIICTCHIIUU U TeOpeTI/ILIeCKI/Iﬁ Marcpuall,
yueOHbIe 33JJaHHsI HE OLIEHEHbl MAaKCUMAJIbHBIM YHCJIOM OalliioB, B OC-
HOBHOM c()OpMHUPOBaJT IPAKTUUECKHUE HABBIKH.

Komnerenuuu, 3akpeni€Huble 3a JUCHUIIIIMHON, C()OPMHPOBAHBI HA
YPOBHE — XOpoumui (cpexHuii).

[Toporosslii ypo-
BeHb «3» (ymoBie-

OLICHKY «YAOBJIETBOPHUTEJIABbHO» 3aCIIyKUBACT CTYACHT, YaCTUYHO C
HpO6€J’IaMI/I OCBOUBIIHI 3HaHUA, YMCHUA, KOMIICTCHIUN U TCOPCTHUYC-
CKHi1 MaTepuajl, MHOTHC yLIe6HBIe 3agaHus 100 He BBIIIOJIHUII, 0o
OHH OIICHCHBI YHCJIOM 0anoB OJIM3KUM K MHUHUMAJIbHOMY, HCKOTOPBIC

TBOPUTEIILHO)
MPAKTUYECKHE HABBIKK HEe CHOPMHUPOBAHBI.
Komnerenuun, 3akperyi€HHbIE 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
MuHUMaIBHBI | OLEHKY «HEYA0BJIETBOPUTEIBHO» 3aCIyKUBAET CTY/IEHT, HE OCBOMBIINI
YPOBEHB «2» (He- | 3HAHWS, YMEHUS, KOMIICTCHIIMU M TCOPETHYCCKHHA MaTepua, yueOHbBIe
YAOBJIETBOPH- 3aJJaHus HE BBIMOJIHWII, IPAKTUYECKHUE HABbIKU HE CHOPMHUPOBAHHBI.
TEJIbHO) KoMnerennumn, 3akpenyéHnple 3a AUCIUIUIMHON, He C()OPMUPOBAHBI.

19



7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 0OecneyeHre JUCHUIINHbI
7.1. OcHOBHas JTUTEpPATYpA

1. Kusses, /[.A. Heoprannueckas xumusa. B 2 4. Yacte 1. TeopeTnueckrne OCHOBHI :
yueOHUK A akagemuueckoro Oakanaspuara / J[.A. Kusze, C.H. Cmapbirun. — 5-¢
u3a. — M: M3patensctBo KOpaiit, 2017. — 253 ¢. — Cepus: bakanasp.

2. Cmapwieun, C.H. Heopranuueckas xumus. [Ipaktukym: yueOHO-IIpaKTHIECKOE TO-

cobue / C.H. Cmapeirun, H.JIL. barnasen, U.B. [laitnakosa; nox pen. C.H. Cmapeiru-
Ha. — M.: U3narensctBo FOpaiit, 2017. — 414 c. — Cepus: bakanaBp. ba3zoBblii Kypc.

7.2. JlonoJIHUTEJIbHASI JIUTEPATypa

1. Pabunosuu B.A., Xaeun 3.A4. KpaTkuii xumudeckuil crnpaBoyHuK. M.: Xumus,
1994.
2. I'pungyo, H. I'punyn H. Xumust snemMeHToB : yuebnuk B 2-x T. / H. I'punByz. -
Mocksa : BUHOM. Jlaboparopust 3nanuii, 2011 - . - (BapyOexHbIil y4eOHUK). -
TekcT : HemocpeACTBEHHBIN.

T.1.- 2012. - 607 c.
3. Benonyxoe C. JI. u op. Ilpaktukym 1o xumMuu (MHGOPMAIIMOHHO-CITPABOYHBIE Ma-
Tepualbl K Ja00paTopHO-NpaKkTUYECKUM 3aHsaTusiM). M., N3a-Bo PTAY-MCXA ume-
Hu K. A. Tumupssena, 2013 r., 354 c.

7.3. MeToauyeckne yKazaHusl, peKOMEHIAIUN U JIPyrue MaTepuajbl K
3aHATHAM

1. Cmapvieun C.H., baenasey H.JI., Kuazes /|.A. Heopranudeckas xumus. Jlabopa-
TopHbIi npakTUKyM. M.: PTAY-MCXA, 2018. DnexktponHoe yuebHoe nocodue (0oT-
KPBITBIA JOCTYI).

8. Ilepeyennb pecypcoB HHPOPMAIHOHHO-TEJICEKOMMYHHUKAIIMOHHOM CETH
«/HTepHeT», HeOOXOAUMBIX /IJIsl 0CBOEHH S JUCHUILIUHBI

1. IIporpamma ChemLab — ans mpoBefeHHs BHPTYaldbHBIX XUMHYECKHUX HKCIIEPUMEHTOB
(OTKpPBITBIN AOCTYII)

2. Ilporpamma MathLab — qist MmomenupoBaHusl BIUSHUS YCIOBHM XMMHUYECKUX pPEaKIIHil,
KaTaJu3aToOpoB M MHTMOMTOPOB Ha BBIXOJ NPOAYKTOB IPHU IPOBEJECHHUU IKCIEPUMEHTOB
(OTKpBITBIN 1OCTYII)

3. Scifinder — mowWck METOAMK CHHTE3a, JIMTEPATYPHBIH M MATCHTHBIH MOUCK IO XU-
MUU(OTKPBITBINA JOCTYM)

4. ACros organics - mouck B KaTajiorax (OTKpPBITBIH JTOCTYI)

5. ChemSource — UnTepHeT-pecypc mo paszjenaM XUuMuH (OTKPBITHIH TOCTYII)

6. ChemFinder Databases Search mouckosas cucrema no 100 xumuyeckum caiitam (0T-
KPBITBIN 1OCTYI)

7. ba3za naHHbIX «XuMus» Bcepoccuilckoro MHCTUTYTa HaYyYHOW M TE€XHHYE-CKOM MH(pOp-
manuu (BUHUTH). loctynHbl ciaeayromue 0a3pl JaHHBIX, ColepXka-Iue nHPOopMaIuio B
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obOnactu xumun: Xumus, Ousnko-xumudeckas Ouonorus, Koppo3us u 3ammra ot Koppo-
3un, Metamnyprusi, Oxpana okpyxatouieit cpespl, O030pbI.

8. www. webelements.com (OTKpPBITBINA JOCTYII).

9. www. xumuk.ru (OTKpBITBIH AOCTY).

9. [lepevyeHsb NPOrpaMMHOro odecnedeHus 1 HHPOPMANMOHHBIX CIIPABOY-
HBIX CHCTEM
B mpotiecce ocBOeHUST NUCHUIUIMHBI PEKOMEHAYETCSl UCTOIb30BaHUE CIEAYIO-
HIMX IpOTpamMM:
- Moodle cucrema nns coznanus OHIIANH KypCOB
- miatgopma Stepik — mpoxokaeHne OHJIAIH KypCOB
- cepBHCHI SIHAEKC — [IJIs1 OpraHu3aluy BUACOKOH(EPEHIIHIA, OTIPOCOB
- SigmaPlot — yno0Has nmporpamMma Jijisi HOCTPOEHUs rpadUKOB, B TOM YHCIIE U
KPUBBIX TUTPOBAHUS
- ACD/Labs - nporpammuoe obecrieuenue s opopmiIeHHs J1abOpaTOPHBIX
paboT yIpolaeT aHaTUTHYECKYIO0 paboTy ¢ IPUMEHEHUEM NEPEOBBIX METOIO0B 00-
paboOTKH, KOHTPOJIA, aHAIIN3a, XpaHEHUS B 0a3aX JaHHBIX U OTUYETHOCTH
-  XHMHK-QHAJUTHK KOMITBIOTEPHBIC MPOTPaMMBbI I XpaHEHHS U 00pabOTKH
pe3yibTaTOB aHAJIN3a, BEJACHUS pab0O4MX KYPHAIOB U T.1.
- Chemical Equation Expert — nporpamma asist paccTaHOBKH K03 pUIneHTOB
B OKUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUIX
- JlaboparopHo-uHpoOpManMOHHAS CHCTEeMa — MporpamMma JJjsi BEJICHUS J0-
KYMEHTAIMU, PaCYeTOB, CTATUCTUUECKON 00pabOTKU Pe3yIbTaTOB

Tabmuma 9
Ilepeyenb nporpaMMHOro odecrnedeHust
HaumenoBanue
Ne pa3nena yueOHOM HaumeHoBanue Tun AsTop Ton
n/n | JTMCHUILTHHBI (MOAY- NPOrpamMMbl NMPOrpamMMbl pa3padoTKu
JIs)
1 P OOyuarommas u
aznmen 1-7 Moodle

KOHTPOJIMpYIOIas
2 Paspen 1-7 Stepik Obyuatomas n

KOHTPOJIMpYIOIas
3 Paznen 1-7 Annexc Opranusylouas,

KOHTPOJIMpYIOIas

Odopmnenue na-
4 Paznen 2 ACD/Labs OOpaTOpHBIX pa-

60T
JlabopaTopHo-
5 Pasnen 1-7 uHpopMaAOHHAA OO6yuatomas
cucreMa
5 Pasnen 1 Chemical Equation | OGyu4aromias u
Expert KOHTPOJIMPYIOILast
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10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOMN JJIsl OCYIIECTBICHUS
00pa3oBaTeILHOTO Ipolecca Mo UCIUILIAHE

Taomura 10
Cgenennsi 00 00ecne4eHHOCTH CIIENNAIN3UPOBAHHBIMHU AYIUTOPHUSAMH,
Ka0uHeTamu, JJabopaTopusiMmmu

HaumeHoBaHMe cienuaJIbHbIX MOMeIIe-

HHUHA U MOMENIeHUH JIfl CAMOCTOATE Ib- OcHallIeHHOCTD CIEIHAJIBLHBIX OMEIEeHUH U I0-
HOM padoTsl (N2 yueOHOro Kopmyca, Ne MellleHHH JJI CAMOCTOSATEIbHOM PadoThI
ayIMTOPHH)
1 2
JlexuuoHHas ayautopus (yueOHbIi KopIryc 1. MynbpTuMUIMIiHAs YCTAHOBKA B KOMILJIEKCE C KOM-
Ne 6, Borbiast XUMIIKa) nerorepoM 1 mr. (MuB.Ne 410124000602969)

2. Tpubyna 1 it (MuB.Ne591742)
3. Jlocka menoBas — 3 1mIT.
4.CToa NIUCbMEHHBIN — 1 1T

Jlexunonnas ayauropus (y4eOHbIH KOPITYC 1.Crenp «Ilepuoauueckas tadu. J[.1. MenneneeBay
Ne 6, ayn. Ne 333) lr. (MuB.Ne101237/1)

2.MynbTUMHUIUITHAS YCTAaHOBKA B KOMILIEKCE C
konbtorepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
NuB.Ne 591711/1)

3. TpuOyna 1 mt (MuB.Ne591742/1)

4. CTOJbl TUCbMEHHBIE — 2 IIT.

5. Jlocka menoBast — 1 miT.

6.ITapTer — 18 mT.

7.Ctyn Tabypert — 36 mir.

Vuebnas nadoparopus (yueOnbii kopmyc Ne 6, | 1.BwiTspxHOM mikad 2 mr. (MaB.Ne558387/1,

ayn. Ne 232) NuB.Ne558387/2)

2.1lIxa¢ s peaxtusos 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad ans nocyas! 1 mr. (MuB.Ne558385/2)
4.Crenpn «Ilepun cuct. .. Menneneena 1
wT.(MuB.Ne560006)

5.Moka naboparopnas 7 it (MuB.Ne558384/19,
NuB.Ne558384/20, UuB.Ne558384/6,
WuB.Ne558384/7, IuB.Ne558384/9, uB.Ne558384/8,
NuB.Ne558384/5)

6. Cton nabopaTopHblii — 16 mrT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 557189)

10. Moiika na6oparopnas 6 . (MuB. Ne 558384/1,
WuB. Ne 558384/2, uB. Ne 558384/3, NuB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becor ananurnyeckue — 1 mt. (MuB.Ne 558408/2)
11. Becwl anektponnsie — 1 mt.(MaB.Ne 558409/4)
12. Dnextponeys — 1 mr. (MuB.Ne 558410/1)
13.9nekrpomkad cymumnbHbiif — 1mr. (MaB.Ne
558411/2)

14 ITucbmennslii cron — 1 mr.

YueOnas nadopaTopus (yueOnsiii kopmyc Ne 6, | 1.BeiTsoxHOM mikad 2 mT. (MaB.Ne558387,
ayn. Ne 235) NuB.Ne558387/3)
2. 1Ikad s peaktuBoB 2 mT (MHB.Ne558386,
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NuB.Ne558386/1)

3.lxad mns nocynsr 2 mt. (MaB.Ne558385/1,
MuB.Ne558385)

4.Crenpn «Ilepun cuct. .. Menneneena 1
mT.(MaB.Ne560005)

5.Moxka na6oparopnast 7 mt (MaB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
MuB.Ne558384/7, uB.Ne558384/9, uB.Ne558384/8,
NuB.No558384/5)

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 mT.

8. locka menoBas — 1 .

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika naboparopHas 7mt. (MuB. Ne 558384/7,
HuB. Ne 558384/8, uB. Ne 558384/9, uB. Ne
558384/10 UuB. Ne 558384/11, 1uB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becnr ananuruyeckue — 1 mt. (Mus.Ne 558408/3)
11. Becsl anekrponnbie — 1 mT.(MuB.Ne 558409/5)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410)
13.9nexrpomkad cymmibHbii — lmt. (MaB.Ne
558411)

14.I1lucemenHslii cron — | mrT.

11. MeTroauyeckue peKOMeHIANUM 00YYAIOIIUMCS 110 OCBOCHUIO JUCHUILIUHBI

OOpa3zoBaTenbHBIA MPOLECC MO JUCUUIIMHE OpPraHW30BaH B opMe yUeOHBIX
3aHATUN (KOHTaKTHas padoTta (ayAUTOpHON) OOyYaromuXcs ¢ MpenojaaBaresieM U ca-
MOCTOSITeNIbHAsE paboTa o0yyaromuxcs). Y4eOHble 3aHATHUS MPEACTABICHBI CIIEAYIO-
MIMMH BUIAMH, BKITIOYasl y9eOHBIC 3aHSATHUS, HAIIPABJICHHBIE HAa MTPOBEICHUE TEKYIIle-
r'0 KOHTPOJIS yCTIEBAeMOCTH:

JICKIUY;

nabopaTopHbIe pabOTHI;

camocTosTeNbHas paboTa 00yJaronmxcs.

Ha y4eOHbIX 3aHATHSAX 00y4aroIuecs BBIMOIHSIIOT 3allJlaHUPOBAaHHbIE HACTOS-
1Ieil MporpaMMoi OT/IeTbHBIE BUIbI yU€OHBIX PalboT.

Jlis ocBoeHust aucUUIUIMHBL «Heopranuyeckass XuMus» CTyA€HTaM HEO0OXo-

JTUMO UMETh PEKOMEHyeMble YUeOHUKH U ydeOHbIe. [Ipy 0CBOGHNN KaKI0W W3 TeM
JTUCITUTIIMHBI CTYICHT JOJDKCH BHUMATEIBHO M3YYHTh M 3aKOHCTIICKTHPOBATh MaTe-
pHaj 1Mo 3TOH TeMe, MOATOTOBUTLCS K BBITIOJIHCHHUIO JTAOOPATOPHON paOOTHI, BBITIOJN-
HUTH 3Ty JJA0OPATOPHYIO paboTy B JIa0OpaTOPUU M 3alUTHTH €€. KaKablii U3 BUIOB
y4eOHOU JeATENHHOCTH OIEHUBACTCS B OAJlJIaX W YUYUTHIBACTCS B PEUTHHTE CTYCHTA.
JI1st caMOKOHTPOJISI CTY/IGHTOB TMpeAHa3HAYeHbl MHAWBUAYAJIbHBIC 3aJaHUS U KOH-
TPOJIbHBIE BOMPOCKHL. KOHTPOJIb OCBOEHUSI TEMBI CTYACHTOM OCYIIECTBIIICTCS B BUJC
KOHTPOJILHOM pabOThI U 00I1IeT0 OMpoca Mo TEMaM.

JIJIsl KOHCIIEKTUPOBAHMSI MaTEPHAIOB 3aHATHA PEKOMEHAYETCS 3aBECTH OT-
JeNIbHYI0 TeTpaab U3 96 nuctoB. KOHCHMEKT KaXa0ro 3aHATHUSL CIEAYET HAYMHATH C
Ha3BaHUSl TEMbI U yKa3aHUs JaThl €ro MpoBelieHus. Bce 3aronoBku pas3nenoB marte-
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puaa CiaeayeT YETKO BBIJIENATh, HApUMEp, MOoJYepKuBaHueM. Bo BpeMs 3aHATHS
CJIEyEeT BHUMATEIbHO CIEAUTD 32 XOJI0M MBICIIH MPENOAABATENS U 3alIMChIBaTh BaX-
HEeWIlMe ornpeeeHus, pa3bsiCHEeHUsI, (OPMYJIbl, HA3BaHUS BEIIECTB, YPAaBHCHUS XHU-
MHUYECKHUX peakiuii. Takke Hy»KHO CTapaThCsl BOCIPOU3BOIUTH B KOHCIIEKTE PUCYHKH
¥ TaOJUITEI, KOTOPBIE JEMOHCTPUPYET MperoaBaresb. Marepuani, KOTOPhIi KaKeTcs
CTYJIEHTY HEOCTAaTOYHO MOHATHBIM, CJIETyeT MPOopadoTaTh MO yUSOHUKY M BOCITOJIb-
30BaThCA MOMOIIBIO TIpenoAaBarelisa. PaboTarh ¢ KOHCIIEKTOM HYXHO €XEHEJEIBHO,
BHOCSI B HETO CBOM JIOTIOJTHEHUSI, 3aMEUaHHUS U BOIIPOCHI (JJIs1 ATOTO B TETPaaM CIEAY-
€T OCTaBJISATh MIUPOKHUE MOJIs).

JI1s moArOTOBKM M (PUKCHPOBaHUS 1aOOPAaTOPHBIX PabOT CIEAyeT 3aBECTH OT-
JeJBbHYIO TeTpajb U3 48 nuctoB (1abopaTopHsIi xypHai). [Ipu moaroroske kx jgado-
paTopHOi paboTe ciaeayeT coCTaBUTh KpaTkuil (1-1,5 cTpaHUIbl) KOHCHIEKT TEOPETH-
YeCKOro mMaTepuaia, Ha KOTOPOM OCHOBaHa JlaHHas JlabopaTtopHas padota. [{ns moa-
TOTOBKM KOHCIIEKTA MCIOJIB3YIOT TJIaBhl YUEeOHMKA, PEKOMEHIOBAaHHBIC TIpEIoaBaTe-
JIEM Y KOHCIEKT, 3alUCAaHHbIA Ha 3aHATHM. TaKke MpU JOMAIIHEW CaMOCTOSTEIIbHOMN
MOATOTOBKE K J1Ta0OpaTOpHON padoTe HYKHO HAYEPTUTh TaOJIMIIBI, IPUBEIEHHBIC B
MpPaKTUKyMe, U TPOU3BECTH HEOOXOJMMBbIE JJIA MPOBEACHUS paboThl pacuéthl. Jlo-
MalHss TOJrOTOBKA SIBIIETCS HEOOXOMMMOW 4YacThio jabopaTopHoil pabotel. bes
He€ HEBO3MOXXEH OCMBICIICHHBIN MOAXO/ K BBIMOJHEHUIO SKCIIEPUMEHTOB U H3MEpe-
Huii. KpoMe Toro, orpaHnueHHOE BpeMs, OTBOAMMOE Ha BBIMOJHEHHUE JTa00paTOPHOI
paboThl, TpeOyeT XOpOIIO CKOOPAMHUPOBAHHBIX JCUCTBUM CTYJIEHTa, K KOTOPBIM
TaKke HeOO0XOJIUMO MPEeIBapUTEIHLHO MOATOTOBUTHCS. [locie 3aBepiiieHus SKCepu-
MEHTAJIPHOM YacTH PaboThl HEOOXOJMMO MPOU3BECTH OOpabOTKY IOJTYyUYCHHBIX pe-
3yJBTATOB, CJIeJIaTh BBIBOJIBI M 3AIIMTUTH PAOOTY y MperoiaBaTes.

B xone 3aHATHS HY’)XHO aKTMBHO paboTaTh, OTBEYas Ha BOIPOCHI MPETO/1aBa-
TeJis, y4aCcTBYs B IUCKYCCUU U 3ajiaBasi COOCTBEHHBIE BOMPOCHI JJIsl YSCHEHUS CIO0XK-
HOTO JIJIsl TIOHUMaHUs MaTepuaa.

Ha nepBoM 3aHATHM BCE CTYACHTHI 3HAKOMSTCS C IIpaBUJIaMU TEXHUKHU 0€30-
MAaCHOCTU U OOSI3aHbl CTPOTO BBIMOJHATH UX MPU MPOBEICHUHM BCEX JTAOOPATOPHBIX
pabor.

[Ipomyck 3aHsITHII 0€3 YBOXKHUTEIbHON MPUYMHBI HE JOMYCKACTCSA. 3a0JIKEH-
HOCTH (TIPOIYIIIEHHBIE JTA0OpAaTOpHBIE PAOOTHI, HEBHITTOJHCHHBIC WHIUBHUIYATHHBIC
JIOMAITHUE 3adaHus, KOHTPOJIbHBIC PAaOOTHI, OMPOC) JOJKHBI OBITh JTUKBUIUPOBAHEI.

CamocTtosiTenbHas paboTa CTYJICHTOB HaJl KypCOM HEOPTraHUYECKOW XMMUU 3a-
KJIFOYAETCSl B CUCTEMATUYECKOM paboTe ¢ yUeOHUKOM U JICKIIUSIMH, MOJTOTOBKE K Jia-
OopaTopHbIM paboTaM, KOHTPOJILHBIM paboTram u ompocy. Ocoboe MecTo B camo-
CTOSITEJIbHON pa0OTe 3aHUMAET BBITIOJHEHUE WHIANBUYATBHBIX TOMAITHUX 3a/IaHUMH,
KOTOPbIE TIO3BOJISIIOT OCYIIECTBIISATh CAMOKOHTPOJIb YCBOCHUSI yUeOHOTO MaTepuaa,
MIPUBUBAIOT HABBIKM MOMCKA HEOOXOIMMON XUMHUYECKON MH(GOpPMAIUU U HE0OXO0au-
MBIX B OyIyIIeH MpaKTHIECKON NeATeTbHOCTH OaKaIaBpOB XUMUIECKUX PACUETOB.
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[Ipu pemenun 3a1a4 HEOOXOAMMO pa3zo0paTh BCe TUIMOBBIE 3a/1a4u, IPUBEIEH-
Hbl€ KO BCEM Te€MaM, YTO MOMOXET B BBHINOJHEHUU MHAMBUAYAIBHOIO JOMAIIHETO
3aJlaHus U KOHTPOJIbHOM paOOoThI, KOTOpas 3aBEpIIAET KKIYI0 TEMY Kypca.

Buabl 1 ¢popmMbI 0TPAOOTKH NPONYIIEHHBIX 3AHATHH

[IponyiieHHble JIEKIUU CTYACHT OTpaOaTHIBAET CaMOCTOSITEIbHO, H3ydast
Y4EOHUK U JIOMOJHUTENBHYIO JTUTEPATYPy MO COOTBETCTBYIOIIUM TEMaAM.

CryneHT, npoIyCTUBIINI JTa0OpaTOPHBIE 3aHATHS, 0053aH MOJATOTOBUTH KOH-
CHEKT MPOMYIIEHHOM JIab0paTOpHOU pabOTHl M B MPUCYTCTBUH JIabopaHTa Kadeapsl
oTpaboTtath €€ B cBOOOHOE OT 3aHATUN Bpems. CTyneHT 6e3 KOHCIEKTa J1abopaTop-
HOM paboThl He Jomyckaercs 10 oTpaboTku. [locie BhImoaHEHUS 1a00paTOpHO pa-
00ThI TaOOpaHT B KOHCIIEKTE CTABUT ATy OTPAOOTKHU U MOJIIHUCH.

Texymue 3a70KEHHOCTH 10 WHIUBUIYAIbHBIM JOMAIIHUM 33JaHUSM, KOH-
TPOJILHBIM paboTaM, OMPOCY U 3allUTe JTaOOPATOPHBIX PA0OT MOJKHBI ObITH JTUKBU-
JTUPOBaHbl B TEUCHUE HEJNIETU TOCNIe CPOKa, 0003HAYEHHOTO B TEMAaTHYECKOM IUIaHE
71ab0paTOpHBIX paboT, BO BPEMsi, ONIPEACIIIEMOE MTPEIO0/1aBaTEIIEM.

12. MeTOIll/I‘leCKI/Ie PEKOMEHIAIMA NMPpenmoaaBaTeJasM 110 Opranu3anuu Oﬁy‘leHI/lﬂ
o TMCOMIIJIMHE

Cneunduka mucuuriuabl «Heopranudeckas XuUMHs» 3aKII0YaeTCS B HEPA3pPHIBHOM
CBSI3M TEOPUMU C MPAKTUKON. TeopeTnueckue 3HaHUS, KOTOPBIE CTYJICHTHI MOJYy4aroT MpPHU
CaMOCTOSITEILHON MOATOTOBKE, MOJITBEPIKIAIOTCS M YCBAUBAIOTCS Ha JaOOPATOPHBIX 3aHsI-
TUgX. JJ ycenrHoro ycBoeHusl MaTepuaia HeoOXOAUMbl 3HAHUS HEOPTaHMYECKON XUMUH
B 00BEME, IPEAYCMOTPEHHOM TOCYJIapCTBEHHBIM O00Pa30BaTEIbHBIM CTAHAAPTOM BBICIIIETO
o0pa3oBaHusi, MATEMAaTUKH U 3JIEMEHTApHOU cTaTUCTUKU. [IOBBINIEHNE YPOBHS 3HAHUU IO
XUMHH y CTYJIEHTOB HEPA3PBIBHO CBSA3aHO C IIOMCKOM W BHEJIPEHHUEM HOBBIX ITyTEH COBEP-
IEHCTBOBAHMS METOJIMKHU MPENOIaBAHUS:

- UCIOJIb30BAaHUE Pa3HOOOpa3HBIX (POpM, METOOB U MPUEMOB aKTHUBU3AIUHU MO3HA-
BaTEJIbHOM JEATEIbHOCTU yYalUXCs (B T.4. MHTEPAKTUBHBIX);

- UCTIOJIb30BAHUE HATJIATHOTO MaTepuasa: TabJinil, pUCYHKOB, CXeM, TPUPOIHBIX MU-
HEpaJoB, IEMOHCTpPAIUs OIbITOB;

- pellieHue XUMUYECKUX PacYETHBIX U IKCTIEPUMEHTAIBHBIX 33/1a4 KaK METO/ o0yde-
HUS XUMUU;

- KOMIIBIOTEpU3AIUs 00yUeHNS;

- UCTIOJIb30BAHUE PA3IMUHBIX (HOPM OpraHU3AIMU CaAMOCTOSITEILHON paboThI CTY/ICH-
TOB: UHAUBUAYAJIbHAS, TPYNIIOBasl, KOJUICKTUBHAS;

- OpraHu3alys HHANBUIYIBHOU pabOThI CTYJACHTOB C y4ETOM YPOBHS MOATOTOBKH;

- CUCTEMaTHUYeCKHil KOHTPOJIb 3HAaHUM B Tporiecce oOydeHus (MpoBepKa UHAUBHUIY-
QJIBHBIX 33JJaHUH, TPOBEICHNE KOHTPOJIBHBIX PabOT, KOJIOKBHYMOB, MPUEM JTa0OPATOPHBIX
pabor).

IIporpammy paspadoranu: 5
Enunceesa O.B., k.0.H., TOLIEHT qu/ il
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PEIIEH3UA

Ha padouyo nporpammy aucuunannbl «b1.0.13.01 Heopranuyeckasi XuMus»
OIIOII BO no moayis «b1.0.13 Xumusn» no nHanpasaenusm 19.03.01 buorexHoJiorus,
35.03.03 Arpoxumusi M arpono4BoBeaeHue (KBajaupuKanus BbINYCKHUKA — 0aKaJiaBp)

Bopucoseim b.A., mpodeccopom kadeapsl moUBOBECHUS, T€OJIOTHH U JIaH 1A TOBEICHMS,
®I'BOY BO Poccuiickuii rocynapctBeHHbli arpapHblii yHuBepcuteT - MCXA nmenu K.A. Tumu-
psizeBa, JOKTOPOM OMOJIOTHYECKHX HayK, mpodeccopoM (fajiee Mo TEKCTY PELEH3EHT), MPOBeACHA
penen3us padoueit mporpammer quctuiumHbl «b1.0.13.01 Heopranuueckas xumus» OITOIT BO no
HarnpasieHusM 19.03.01 buorexnomnorus, 35.03.03 Arpoxumust U arponoyBoBe/ieHre (OakaaaBpu-
at), pa3paboranHoii B ®I'bOY BO «Poccuiickuii rocyqapCcTBEHHbBII arpapHblii YHUBEPCHUTET —
MCXA umenu K. A. TumupszeBa», Ha kadenpe xumun (pazpaborunk — EnuceeBa O.B., momeHt
Kadeapel XMMUHY, KaHTUAAT OMOJIOTHYECKUX HAYK, JOICHT).

PaccmoTpeB npescTaBieHHbIE HA PELEH3UI0 MaTepUalIbl, PELIEH3EHT MPUIIET K CIIEIYIOIUM
BBIBOJIAM:!

1. lIpenbsaBnennas pabouas nporpamma guctumuinael «b1.0.13.01 Heopranuueckas xu-
musi» (manee nmo tekcry Ilporpamma) coorBerctByer TpeboBanusM PI'OC mo HampaBieHUSM
19.03.01 buorexnonorus, 35.03.03 Arpoxumus u arponodBoBeqeHue. [Iporpamma coliepKuT Bce
OCHOBHBIE pa3/IeJibl, COOTBETCTBYET TPEOOBAHUSAM K HOPMAaTUBHO-METOANYECKUM JJOKYMEHTaM.

2. Ilpencrasiennas B [IporpamMmMe akTyaabHOCTh Y4eOHOM AMCUUILIMHBI B paMKaxX peanusa-
nuu OITOIT BO He noaie:KuT COMHEHHUIO — AUCIMIUIMHA OTHOCHUTCS K 00s3aTeIbHON YacTu yuel-
Horo nukia — bl.

3. Ipencrasiennsie B [IporpaMme 1enu TUCIUTUIHHBI COOTBETCTBYIOT TpeboBanusiM OI'OC
BO nanpasnennit 19.03.01 buorexnomnorus, 35.03.03 Arpoxumus 1 arporoyBOBEICHUE.

4. B cootBerctBuu ¢ IIporpammoii 3a quctuminnoit «b1.0.13.01 Heopranuueckas XxuMusi»
3akperieHa 1 komnerenuus. Jucnumimaa «b1.0.13.01 Heopranudeckasi Xumus» U NpeACTaBIICH-
Has [Iporpamma ciocoOHa peann3oBaTh €€ B 0ObSIBICHHBIX TPEOOBAHUSIX.

5. O6mas tpynoémkocts auctumuinabl «b1.0.13.01 Heopranmueckasi XUMus» COCTaBIISIET 3
3auéTHBIX enuHMIbI (108 Jaca).

6. Mudopmarus o B3aMMOCBSI3M W3y9aeMbIX JUCHUIUIMH M BOIIPOCAM HMCKITIOYCHUS JTyOIH-
pOBaHUs B COJEPKAaHUU JTUCLUMILUIMH COOTBETCTBYET AedcTBUTENbHOCTH. Jucuumnuna «b1.0.13.01
Heopranunueckas xumus» B3aumocBsa3ana ¢ Apyrumu aucuuruinaamMu OITIOIT BO u YyebHoro mia-
Ha no HampasieHusaM 19.03.01 buorexnonorus, 35.03.03 Arpoxumus u arporo4BOBECHUE U BO3-
MO>KHOCTb JTyOJTHPOBAHUS B COJAEPKAHUU OTCYTCTBYET.

7. llpencraBnennas IlporpaMma mpearnosiaraeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJbHBIX TEXHOJIOTHH, UCIOb3yEMbIEe IPU PEeATU3alliU Pa3InYHbIX BUJIOB yueOHOU paboThl. Dop-
MBI 00pa30BaTEeNbHBIX TEXHOJIOTUI_COOTBETCTBYIOT ClIeLU(UKE AUCIUIITUHBIL.

8. Ilporpamma mucuurummasl «b1.0.13.01 Heopranudeckass Xxumus» mpemnoiaraet 4 3aHs-
THUSI B UHTEPAaKTUBHOU (opMme.

9. Bwuapl, copepxkaHue M TPYJOEMKOCTh CAMOCTOSITEIIBHON PabOTHI CTYJEHTOB, TPEACTaB-
nenHble B [Iporpamme, COOTBETCTBYIOT TPeOOBAaHUSAM K ITOJATOTOBKE BBIITYCKHUKOB, COJEPKAIIUMCS
Bo ®I'OC BO nampasnennit 19.03.01 buorexnosnorus, 35.03.03 ArpoxuMusi 1 arporioYBOBE/ICHUE.

10. IIpencraBnennsie U onucanHele B [IporpamMe Gpopmbl Tekyiieil olleHKHu 3HaHUN (MHAU-
BUIyaJIbHBIC 33JIaHUs, KOHTPOJIbHBIE PabOTHI, OMPOC, 3aIIUTa JabOpaTOPHBIX PaboT), COOTBETCTBY-
0T crienr(uKe AUCHUILTUHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOUHOTO KOHTPOJIS 3HAHUM CTYIEHTOB, NpeaycMoTpeHHas IIporpammoit,
OCYILECTBIIsICTCS B (pOpME HK3aMeHa, YTO COOTBETCTBYET CTATYCY AMCHUIUIMHBI, KaK JUCUUIUINHBI
obs3arenpHON "actu ydeOHoro 1mukia — bl ®I'OC BO nampasnenuit 19.03.01 buorexnonorwus,
35.03.03 Arpoxumus ¥ arporoYBOBEICHHUE.

11. ®opmbl OLIEHKH 3HAHHM, MpencTaBieHHble B [Iporpamme, cOOTBETCTBYIOT crenuduke
JTUCITUTIMHBL U TPEOOBAHMSIM K BBIITYCKHUKAM.

12. VYuebHO-MeTOaMYECKOE OOecreueHne AUCUUIUIMHBI MPEACTaBIE€HO: OCHOBHOM JIMTe-
parypoit — 2 ucroynuka (0a30Bblii yueOHUK U yd4eOHOE 1MocoOue sl CaMOCTOSITEIbHOM padoThI),




JIOTIOJTHUTEILHON JUTEpaTypold — 3 HauMeHoBaHus, HTepHEeT-pecypchl — 9 MCTOYHHKOB M COOT-
BercTBYeT TpeboBanusm OI'OC BO nanpasnenuit 19.03.01 buorexnonorus, 35.03.03 Arpoxumus
U arporo4BoOBeICHUE.

13. MarepuanbHO-TEXHUYECKOE O00eCreYeHne UCIHUIUIMHBI COOTBETCTBYET CHEIH(UKE
nucuurinabl «b1.0.13.01 Heopranuueckas Xxumus» U 00€CIeUnBAET MCIOJIb30BAaHUE COBPEMECH-
HBIX 00pa30BATENbHBIX, B TOM YHCJIC MHTEPAKTUBHBIX METOJOB OOYUCHHS.

14. MeToanueckre peKOMEHAANK CTYAeHTaM U METOAMYECKHE PEKOMEHAAlNU Mperno/iaBa-
TEJSIM TI0 OpraHu3anuy OOyYeHUs IO JUCIMILIUHE JAI0T MPEACTaBlieHHuEe 0 crenuduke o0ydeHus
no gucuumuHe «b1.0.13.01 Heopranuueckast XuMusi».

OBLIHME BbBIBO/bI

Ha ocHoBaHuM poBeIEHHON peLieH3UH MOKHO C/IENaTh 3aKJII0UEHUE, YTO XapaKTep, CTPYK-
Typa U cojaepxanue pabdodeit mporpammbl auctuiuimHbl «b1.0.13.01 Heopranwdeckas Xumus»
OIIOII BO no nanpasnenusm 19.03.01 buorexnonorus, 35.03.03 Arpoxumusi 1 arporno4yBoBeje-
Hue (kBatu(uKaIus BHITyCKHUKA — GakanaBp), paspaborannas Enuceesoii O.B., nouentom kade-
pBl XMMHHU, KaHAMJATOM OHMOJIOTMYECKHX HayK, JOLIEHTOM, COOTBETCTBYeT TpeboanusM PI'OC
BO, coBpemeHHBIM TpeOOBaHUSAM 3KOHOMHUKH, PhIHKA TPyAa W MO3BOJUT MpHU €€ pealn3aluu yc-
MIENTHO 00ecTeunTh (POPMUPOBAHUE 3aIBIICHHBIX KOMIICTCHIIUH.

psizeBa, TOKTOp OMOJIOrHYECKHX HayK, mpodeccop

«dZy» 0F 2025 .
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