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AHHOTAIMSA

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

JJISl MOATrOTOBKH 0akajiaBpa no HanpasJjenuio 05.03.04 I'mapomereoposiorus,
HanpasJeHHOCTh [IpukIaxHas ruapoMeTeopoIorus

Leap ocBOeHMs MMCUMIIMHBI: LIE€JBI0 OCBOCHUS AUCUMILINHBI «Heopranu-
YyecKash XHUMHUS» SBISIETCSI OCBOCHHE CTYACHTaMU TEOPETHYECKMX OCHOB XHMMH,
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 MPUOOPAMH M PEAKTUBAMU, BBIMOJHEHHUSI pAacY€TOB HAa OCHOBE IMOJIY-
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-
TeJIbHAsl 4acTh, JUCUUIUIMHA OCBAaWBaeTCs BO 1 ceMecTpe Mo HampaBJIE€HUIO MOATO-

ToBKM 05.03.04 ['mapomeTeoponorusi.

TpedoBanusi Kk pe3yjbTaraM OCBOCHHMS JAUCHUILUIMHBI: B PE3yJIbTaTe OCBOCHUS
JUCHUILIMHBL (popmupyrorea cineyromue komnerenuuu: YK 1.1, VK 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 00pa3yeMbIX MMHU MPOCTBIX U CIIOKHBIX HEOPTraHMYECKHX 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 MCTOJB30BaHMS B Oynylied npodeccuoHanbHOM
NesATEeIbHOCTH. 3HAHMSI, TTOJIyYeHHbIE, B TOM YUCIE, C IPUMEHEHUEM LIU(PPOBBIX TEX-
HoJIOTUH (Hampumep, oOpa3oBatelibHbIe OHMaMH-TIaTdhopMbl Stepik, Webinar u
Zoom, Google-popmbl a1t opranu3anuyd 00paTHOM CBSI3HM), 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 maHa. Jluciummnaa «Heoprannyeckast XuMus» peain3yercs B
cootBeTcTBUM ¢ TpeboBanusmu OI'OC, npodeccuonanpHoro crangapra, OIIOIT BO
1 yyeOHoro riana no HanpasiaeHuo 05.03.04 I'uapomereoposiorusi.



I[I/ICI_II/IHJII/IHa ((HCOpFaHI/I‘leCKa}I XHUMUS» SABIIACTCA OCHOBOHOHaI‘aI-OH.ICﬁ JJIIs1
HN3y4YCHUS CIACAYIOMHNX JUCIHUILIWH: ((OpFaHI/I‘{CCKaH XUMUA», «Xumus (I)I/IBI/I‘IGCKEUI )41
KOoJu1oMaHas», «HHCTpYMCHTaJII)HBIG MCTOJbI aHaJIHu3a», «brnoxumus paCTeHHﬁ>>,
«AFpOXI/IMHH», «be3omacHoCTh KHU3HCOACATCIBHOCTH), ((M@TOIH)I ITOYBCHHBIX HCCJIIC-
I[OBE[HPIﬁ», «MGTOI[I)I ArpOXUMHNYCCKHUX HCCHCHOB&HHﬁ)), «CenbCKOX035MCTBEHHAS
PadnuoJIOTHvA» U OP.

Pabouas mporpamMmma qucuuiuinebl «Heopranndeckas XuMus» JJi1 HHBAJIAOB
Y JIML C OFPAHMYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsI pa3pa0aThIBACTCS MHAUBUIY-
aJIbHO C YYETOM OCOOEHHOCTEM NCUXO(MU3UYECKOTO Pa3BUTHS, HWHIUBUIYaTbHBIX
BO3MOYKHOCTEN M COCTOSIHUS 3[I0POBbSI TAKUX O0YUYaIOIIHUXCS.

3. IlepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHMs 10 IMCUHMILINHE,
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTATaAMH 0CBOCHHS 00pa30BaTeJIbHOM
NPOrpamMMmblI

OO6pa3oBaTenbHbIC PE3yJbTaThl OCBOCHUS JTUCIUIUIMHBI O0YJaIOIIUMCS, TIPE/I-
cTaBJIEHBI B TaOmuile 1.

4. CTpyKTYypa  coepKaHue TUCHUILTHHbI

4.1 PacnpenesieHue TPyA0EMKOCTH AUCHUILIAHBI IO BUAaM padoT

B ceMecTpe

OOmiast TpyJA0EMKOCTh TUCHMILIMHBI cocTaBisieT 3 3ad. en. (108 dacoB), ux
pacnpeneneHue o BuaaM padoT ceMecTpaM MPeICcTaBlIeHo B Tabuiie 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 Nunukatopsl KoMmiie- Pesy. i ¥4 AU yaarom 4
/1 KOMITETEHITNH (WK €€ 4acTh) TEHIIAI 3HATh YMETh BJIAJIETh
TEHIAA
1. |[VK1 Crniocoben ocymectBnsaTh no- |YK 1.1. AHanu3upyer |OCHOBHBIC 3aKOHBI XUMUH, | TOTOBUTH PACTBOPHI 3a- 0a30BbIMU 3HAHHUSIMU B

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

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

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

[IPOU3BOAUTH PACYETHI,
HE00XO0AUMBIE /7S 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 BO3MOKHbIE 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-
TbI, HEOOXOJUMBIE JUIs
IPOBEICHUS SKCIIEPUMEH-
TOB, AHAJIN3UPOBATH, BOC-
NPUHUMATh XUMHYECKYIO
UHOPMALHUIO, MIIaHUPO-
BaTh 9KCIIEPUMEHT, JIeJIaTh
BBIBO/Ib HA OCHOBAHUH I10-
JTYy4EHHBIX SKCIIEPUMEH-
TaJIbHBIX TAHHBIX

HaBBIKAMH TTOMCKA UH-
dbopMaluu mocpecTBOM
AJIEKTPOHHBIX PECYPCOB
o(pHUIMATBHBIX 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-
OJIFOICHUEM TIPABUIT
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, HUCIIONb-
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 paz0enos, Camono020mosKa
(npopabomka u nogmMopeHue J1eKYUOHH020 MAmepuala u ma-
. 28,6 28,6
mepuana y4eOHuUKo8 u yueOHvlx nocooull, n0020MmosKa K 1abo-
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
XUMUYECKHUX peakluuid. XUMHUECKOe 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 XMMHID)
Tema 1 «PactBOpBI»

MornsipHasi KOHIIEHTpAIHsi, MOJIIpHAsT KOHIIEHTpAIUsl SKBUBAJIEHTa, MacCOBasi JOJsI, TUTD,
TEPMOJMHAMHYECKHE MPUYNHBI 00pa30BaHUs PAaCTBOPOB; (pU3MUECKHE U XUMHYECKHE CHIIbI, 00Y-
CIIOBIMBAIONINE 00pa3oBaHUE PACTBOPOB; OTIWYHE CHJIBHBIX AJIEKTPOJIUTOB OT CIAOBIX; THIIBI
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CHJIBHBIX 3JIEKTPOJIMTOB; TUApaTalysl MOHOB, IEPBUYHAs U BTOPUYHAs TMIPATHBIE 000JI0YKH, KPH-
CTAJUIOTUAPATHI; AaKTUBHOCTh, KO3()(UIIMEHT aKTUBHOCTH; THIIBI CIIA0BIX 3JEKTPOIUTOB, KOHCTAHTHI
U CTENECHM JMCCOLMALMK CIa0bIX 3JEKTPOJIUTOB; BOJA KaK cIaOblid JIEKTPOIUT, HOHHOE NPOU3Be-
JICHHE BOJIbI, BOJOPOIHBIA U THIPOKCHIIBHBINA MOKA3aTell PacTBOPOB, CIIOCOOBI M3MEPEHUs BOJIO-
POIHOro Mokasateisi; OypepHble pacTBOPbI; TUAPOIU3 COJIEH, TUIBI THAPOIN3a, KOHCTAHThI U CTe-
NICHH THIPOJIM3a COJICH; 3HAYCHNE PACTBOPOB CUJIBHBIX U CIA0BIX HJIEKTPOIUTOB B XUMHH U OHOJIO-
TUH.

Tema 2 «CKkopocTh U PHEPreTUKA XUMUYECKUX peakuil. XMMHUECKOE pABHOBECUE)

CpenHsis M UCTUHHAsE CKOPOCTh XMMHUYECKOH peakiuu; (akTopbl, BIUAIOLIME Ha CKOPOCTb
peakuuyu; XMMHYECKas peaklys Kak I1OCJIEeNOBATEIbHOCTb 3JIEMEHTAPHBIX CTaAWl; 3aKOH ICHUCT-
BYIOIIUX MAacC JUIs 3JIEMEHTApHOM CTAaJuM XMMHYECKOW pEeaklMM, KOHCTaHTAa CKOPOCTH PEaKIUH;
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 XUMHH, OHUOJIO-
TUU U CEIBCKOM XO034MCTBE; XUMUYECKOE PABHOBECUE KaK KOHEUHBIN PE3YJIbTAT CAMOIIPOU3BOJIBHO-
r'o MPOTEKaHHsl 00paTUMOI peakLuy, AMHAMHUYECKUI XapaKTep XUMUYECKOTr0 paBHOBECHUs, IPU3HA-
KM MCTUHHOT'O PaBHOBECHS, 3aKOH JIEHCTBYIOIMX MAacCC JJI1 XUMHUYECKOr0 paBHOBeCUs, MpuHuuI Jle
[IlaTenbe, posib XUMUYECKUX PABHOBECUN B IIPUPOJE; TEPMOJUHAMUYECKHE CHUCTEMBI: OTKPBITHIE,
3aKpBIThIE, U30JIMPOBAHHBIE, TOMOT€HHBIE U I€TEPOTE€HHBIEC; BHYTPEHHSSI SQHEPIUs, SHTAIBIINS, TEII-
J0BOM 3(pPeKT XumMHUecKkoi peakiuu, 3akoH I'ecca, SHTPONMS KaK Mepa BEPOATHOCTU COCTOSIHMS
CHCTEMBI, U3MEHEHHE dHeprun [ mb0ca Kak KpUTEpHii BO3SMOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKa-
HUS PEAKLIMH.

Tema 3 «Ctpoenue aroma. Ilepuonnueckas cuctema. Xumuueckas cBa3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE peaKIIMU. KOMIUIEKCHBIE COEJUHEHMS

CrpoeHue aToMa, OCHOBHBIE PUHIUIIBI KBAHTOBOM TEOPUU CTPOEHUS BEIIECTBA; KBAHTOBbBIE
Yucia: IJIaBHOE, OpOMTalbHOE, MarHUTHOE M CIMHOBOE; SHEPreTHYECKHE YPOBHM M IOJYypPOBHU
aToMa; MPHUHLUIIBI 3aIIOJHEHHS JIEKTPOHHBIX OpOUTasieii aToMa B OCHOBHOM COCTOSIHUU: NPHHLIUATI
[Taynu, npaBuino XyHAa; 3JI€KTPOHHBIE EMKOCTH OpOUTallel, MOAypOBHEH M ypOBHEH aroma; cro-
coOBI 3aIMCH AMEKTPOHHBIX (OPMYJT aTOMa; COBpeMeHHasi (popMyIHpoOBKa MEPUOTUYECKOTO 3aKOHA
J.1. MeHnneneeBa; cTpykTypa NEpUOAMYECKON cuUcTeMbl; npaBuwia B.M. KneukoBckoro; mepuo-
JUYHOCTh M3MEHEHHUs CBOWCTB aTOMOB JIEMEHTOB: 3HEPIMM MOHM3ALMHU, CPOACTBA K AIIEKTPOHY,
JJIEKTPOOTPULIATEIIBHOCTH, paauycoB BaH-nep-Baanbca; nepuoauueckuil Xxapakrep U3MEHEHUs XU-
MHYECKHUX CBOMCTB 2JIEMEHTOB; CBS3b PACHPOCTPAHEHHOCTH XMMHUYECKUX JIEMEHTOB C MX MOJIOXKe-
HUEM B NEPUOJUYECKON CUCTEME, MAKPO- U MUKPODJIEMEHTHI; TUIIBI XMMUYECKON CBSA3H; XapaKTe-
PUCTHKHU CBSI3E€H: ANMEKTPUUYECKUE IUIOJIbHbIE MOMEHTHI, 3(P(PEKTUBHbIE 3apsbl aTOMOB, CTEIEHb
MOHHOCTH, HAIIPaBJICHHOCTh U HACBILEHHOCTb, JHEPIUs U JJIUHA CBSA3H; METOJ BAJICHTHBIX CBA3EH;
CUT'Ma- U MU-CBSI3U, TUIBI THOPUAU3AIIMY AaTOMHBIX OpOUTAJIEH U TeOMETPHS MOJIEKYJT; METOJI MOJIe-
KYJISIpHBIX OopOUTaNeil; IpUMEHEHNE TEOPUU XUMUUYECKON CBSI3U B XUMHUH U OUOJIOTHH.

OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU, CTETIEHb OKHCIEHUS, OKUCIUTENIN U BOCCTa-
HOBUTEIH, OKHCIEHUE U  BOCCTAHOBJICHHE, COCTABIICHHE YPAaBHEHHUS  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PeaKkuil (METOJ MOHHBIX MOIYpEaKIuil); OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
NOTEHIMANIbl;, ypaBHeHUE HepHcTa; oIpezelieHre HalpaBieHUs IPOTEKAaHUsS OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI C MOMOIIBI0 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITOTEHIIUAJIOB, POJIb
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKLIU B IIPUPOJE.

KommuiekcHble coeuHEHHs, CTPOEHUE KOOPAMHALMOHHOW cgepbl KOMIUIEKCHBIX CO-
€IMHEHM: KOMILJIeKcooOpa3oBaTellb, JUTaHAbl, JOHOPHbIE aTOMBbI JIMTAH/I0B, JEHTaTHOCTb, KOOP-
JTUHAIIMOHHOE YKCII0, TEOMETPUs KOOPAUHALMOHHOMN c(epbl; BHEIIHEC(HEPHbIE HOHBI; KOMIUIEKCHI C
XenaTooOpa3yoMMI U MaKpOLUKIMYECKUMHU JIMTaHAaMH; AUCCOLMAIUS KOMITJIEKCHBIX COEIUHe-
HUI B pacTBOpaxX, KOHCTAHTbl YCTOWYMBOCTH M KOHCTAHThl HECTOMKOCTH; (PaKTOPHI, BIUSIOLINE Ha
YCTOMUYMBOCTh KOMIIJIEKCHBIX COCIMHEHMI B pacTBOpax: TEMIIEpaTypa, XelaTHbIM U MaKpOLUKIIK-
yeckuit 2 (PEKThI, 3aps MEHTPATLHOTO HOHA-KOMILIEKCO00pa30BaTelis, TEOPUs KOOPAUHAIITMOHHOMN
XUMHUYECKOH CBSI3H, 3HAYCHUE KOMILICKCHBIX COCJTUHEHUHN B OMOXHUMUHU 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'uaponus 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-
XVAMHYECKOE | YECKUX peakiuid. XMMHIEeCKOe 0OTEI, UHIH-
PAaBHOBECHE» | PaBHOBECHE. BUJTyalbHOE 6
3aJlaHue, OIl-
poc 1o TeMam
1-2
Tema 3. Jlexmms Ne 5.
«CtpoeHue Ctpoenue atoma. [lepuoanye- 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 VIS 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 XMUMHUYECKHUE CHIIbI, 00YCIOBIIMBAOIINE
0o0pa3oBaHHE PACTBOPOB; OTIMYME CUJIIBHBIX 3JIEKTPOJIUTOB OT Cia-
ObIX; TUIIBI CUJIBHBIX 3JIEKTPOJIUTOB; THApaTallusl HOHOB, TIEpBUYHAS
U BTOpUYHAsl TUApPATHbIE OOOJOYKH, KPHUCTAJUIOTHIpAThl; aKTUB-
HOCTh, KOX(Q(QUIMEHT aKTUBHOCTH; THUIbI CIA0BIX 3JIEKTPOJIUTOB,
KOHCTaHTBl M CTENEHU IUCCOLHUAIUHN CJIa0bIX 3JIEKTPOJIUTOB; BOJA
KaK cJ1a0bIi 3JIEKTPOJIUT, HOHHOE TPOU3BEIEHUE BObI, BOAOPOAHBII
U TUAPOKCUIIbHBIN TOKa3aTeIN pacTBOPOB, CIIOCOOBI U3MEPEHUs BO-
JIOPOJIHOTO ToKa3aTens; OydepHble pacTBOPBI; THIPOJIN3 COJNEH, TH-
bl TUAPOJIN3a, KOHCTAHThl M CTENEHU THAPOJIN3a COJIEH; 3HAUEeHUE
PacTBOPOB CUJIbHBIX U CIA0BIX 3JIEKTPOJIUTOB B XMMUU M OMOJIOTHU

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

Cpenssisi 1 UCTHUHHASE CKOPOCTh XMMHUYECKOW pEaKIuH; (PaKTophl,
BIIUSIIONINE HA CKOPOCTh PEAKIIMU; XUMUYECKasi Peakius KaK mocie-
J0BATCIBbHOCTE 3JICMCHTAPHBIX CTaI[Hﬁ; 3aKOH ﬂCﬁCTBYIOHIHX 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-
IUIEKC, KaTajau3, KaTalu3aTopbl, (epMEHTHI; 3HAUCHHE YUYEHHUS O
CKOpPOCTH XUMHUYECKOHU p€akuuu B XHUMHHU, OHMOJIOTHH U CEIBCKOM
XO03SICTBE; XMMHUYECKOE paBHOBECHE KaK KOHEYHBIH pe3ylbTaT ca-
MOTIPOM3BOJIBHOTO MPOTEKaHUsi OOpaTUMOM peakIuH, JuHaAMH4e-
CKHUI XapaKTep XHMHUYECKOTO PAaBHOBECHS, MPHU3HAKH HCTUHHOTO
paBHOBECHSA, 3aKOH )IeﬁCTBYIOHIPIX MacC ajid XUMHUYECKOT'O PaBHOBE-
cusi, npuniun Jle [llarense, pois XUMHUECKUX PAaBHOBECHH B MpH-
poaec; TCpMOAMHAMHUYCCKUE CUCTEMBI. OTKPBITBIC, 3aKPBIThIC, U30JI11-
POBaHHBIC, TOMOI'CHHBIC U I'CTCPOTCHHBIC, BHYTPCHHAA SHCPIUA, SH-
TaJBINS, TEIUIOBOM A>(P¢dEeKT XMMHYECKOW peakiuu, 3akoH [ecca,
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HaszBanue pa3aedaa,

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /JIS 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, OpOUTAILHOE, MAarHUT-

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

HOE W CIMHOBOE; JHEPreTHYECKHE YPOBHH M IOAYPOBHH aTroma;
MPUHIIMIIBI 3aMI0JIHEHUSI AJIEKTPOHHBIX OpOMTajeil atoma B OCHOB-
HOM coctostHuu: npuHImn [laynu, npaBuno XyHJa; 3JEKTPOHHBIC
éMKocTH opOuTaeil, MoaypoBHEN U YPOBHEH aToma; criocoObl 3amu-
CH DJIGKTPOHHBIX (OPMYJ aTOMa; COBpEeMEHHass (POpMYIHpPOBKA Iie-
puoauyeckoro 3akona J[.M. MenneneeBa; CTpyKTypa MepHOguYe-
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 XMMUYECKHX dIIe-
MEHTOB C UX MOJIO)KEHHWEM B MEPUOJMYECKON CUCTEMe, MaKpo- U
MHUKPOAJIEMEHTBI; THITBI XUMHUYECKOW CBS3H; XapaKTEPUCTHKHU CBS-
3€i: DIMEKTPUUECKUE TUIOIbHBIE MOMEHTHI, 3((EKTHUBHBIC 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 TEOPUU XU-
MHUYECKOM CBSI3M B XUMUU W Ouonoruu. OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMH, CTEHEHb OKHCIICHUS, OKUCIUTENH 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 c]epbl KOMIJIEKCHBIX
COCIMHEHUI: KOMIUIEKCOOOpa30BaTeb, JIMTAH/bI, TOHOPHBIE aTOMBI
JIMTaH/I0B, JEHTATHOCTb, KOOPIUHAIIMOHHOE YMCIO, FEOMETPHUS KO-
OpAMHAIMOHHOW cdephl; BHEITHEC(EpHbIE HOHBI; KOMIUIEKCHI C X€-
JaTOOOPA3YIOIMMHU U MaKPOLMKINYECKUMHU JIMTaHaM1; AUCCOLMA-
IIUs] KOMIUIEKCHBIX COCIMHEHUI B pPacTBOPax, KOHCTAHTHI yCTOWYH-
BOCTU M KOHCTaHTBI HECTOMKOCTH; (PAKTOPBI, BIUSIOIINE HA YCTOM-
YHUBOCTh KOMIUIEKCHBIX COCIUHEHHWH B pacTBOpax: TemIieparypa,
XEJaTHbIM M MaKpOUMKIMYECKUH APQEKThl, 3aps] LEHTPaTbHOTO
MOHA-KOMITJIEKCO00pa30BaTesi, TEOPHUsT KOOPIMHAIMOHHOW XUMHYe-
CKOM CBf3M, 3HAYCHHWE KOMIUJICKCHBIX COCIUHEHHUH B OHOXMMUHU
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€EBACMOCTHU U IPOMEKYTOYHAA aTTECTAllNA 110
HTOTraM O0CBOCHMUA NTUCIHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 3aJAHUSA WIH HHbIE MATEPHUAJIbI, HEOOXO0AUMBIE ISl
OLICHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH

IIpuMepsbl KOHTPOJIBHBIX Da6OTZ

®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/KETHOE 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 BEIpaXXEHHSI COCTaBa PACTBOPOB»
Bapuanr 1
1. Kak Ha3pIiBaeTcst oTHOIIEHUE KotrmdecTBa B (Moib), comeprkaiierocsi B pacTBope, K 00beMy 3TOTO
pactBopa?
2. Kakas yacTHa siBIsieTCs SKBUBAJIEHTOM CEpHON KUCIIOTHI B PEaKIHH:
H,SO,4 + 2NaOH = Na;SO4 + 2H,07?
3. CkoJsIbKO TpaMMOB XJIOpHJIa HaTpus Tpedyercs s 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 KUCIOTHI ¢ MOJISIPHOW KOHIIeHTparuen 1 Mmoms/n mpubaswmim 300 M
BOJIBL. BEIUuCINTE MOJISIPHYIO KOHIIEHTPAIUIO ITOyY€HHOTO pa30aBIEHHOTO 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
(PI'bOY BO PT'AY - MCXA umenu 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 U3 HUX W BO CKOJIBKO pa3 O0JbIlle KOHIICHTPAIUS
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 KHUCIOTHI K conu 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 umenn K.A. Tumupsizena)

Kagenpa xumun
KonTponbnas padora
«['maponus conein
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. Boruncnute pH 0,2 M pacTBOpa HUTpaTa aMMOHUS.
5. B xakoM U3 MepeuncIieHHBIX PAaCTBOPOB COJICH JIAKMYC OKpAIINBACTCsl B KPACHBIN IIBET: XJIOPH]T
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. [Tonmp3ysichb METOJIOM TOJIypEaKIuii, 3aKOHYNTE YPAaBHEHHE PEaKIMi B HOHHOU (hopMe U TOJCUH-
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. [Tosp3ysich METOIOM TOJypeaKuii, 3aKOHYUTE YPABHCHHUE PEAKIIMU B MOJICKYJISIPHOW Gopme U
OIPENICIIUTE 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 HHANBUAYATbLHEIX 3aIaHHM (CP)

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

1. B npunoxenun 2 npuUBEIEHBI COCTAaBbl PACTBOPOB, UCIOIb3YEMbIX JJII THAPOIOHHOIO BBIpAILIH-
BaHUs PACTEHUH B YCIOBMSIX 3alUIIEHHOTO IpyHTa. [10nb3ysiCh 3TUMU JaHHBIMH, BBIYMCIUTE MO-
JSPHYI0 KOHLEHTPALMIO 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 xnopuzaa kanus. Beluucinre MacCOBYIO JOJIO 3TOW COJIM B IIPU-
TOTOBJIEHHOM PacTBOPE.
3. KakoBa MossipHasi KOHIIEHTpaLus 2 H. pacTBopa (pochopHOit KUCIOTHI, €CIIU MPOYKTOM peaKIuu
HeUTpanu3anuu sBisercs ruapodocdar narpus?
4. Cxonpko rpaMMOB 25%-T0 pacTBOpa r'MAPOKCH]IA Kadusl HY>KHO NpuinTh K 400 M1 BOAbI, 4TOOBI
npuroToBuTh 15%-1 pactBOp?
5. CKOJIBKO MUJUIMJIUTPOB 2 H. pacTBOpa CEPHON KHUCIIOTHI HY’KHO B3ATb JUISl IPUTOTOBJIECHUS 3 11
0,06 H. pacTBOpa?

3ananue «BogopoIHbIi TOKa3aTemb
Bapmuanr 1

1. Beruucnure pH TomaTHoro coka, B 100 11 KoTOporo cofep:kurcs 4 Mr KaTHOHOB BOJIOPO/Ia.

2. OnTumanbHble 3HaueHus: pH mouBbl A7 BeIpalMBaHUs ropoxa KoneOmroTes B npeaenax ot 6,0
10 8,0. Bo ckonpko pa3 KOHLEHTpalus KaTHOHOB BOAOPOJA, COOTBETCTBYIOIIAs MUHUMAJIbHOMY
3HauYeHUI0 pH, MpeBBIIaeT KOHIEHTPAIIMIO KAaTHOHOB BOJOPO/Ia, COOTBETCTBYIONIYI0 MaKCUMAaJlb-
HOMY 3HaueHuto pH?

3. Briuucnure pH pactBopa XJ10pOBOJOPOIHONM KUCIOTHI, B 1 1 KoToporo conepxkurcs 36,5 r HCI:
a) 6e3 yu€Tra OTIMYMs aKTHBHOCTH OT KOHIIGHTpamuu; 0) ¢ y4€TOM OTJIMYUSI aKTUBHOCTH OT KOH-
HeHTpanuu (3HaueHne kod(ppuimeHTa akTHBHOCTH CM. Ha CTp. 76 yueOHuKa). MOXHO JIK B TAHHOM

15



cilydae mpeHeOpeub OTINYHEM aKTUBHOCTU OT KOHIICHTpAIUu?

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

5. Boruncnute pOH pactBopa, B 2 11 KOTOpOro coaepxurca 1 monb ammuaka u 53,5 r xjmopuaa aM-
MOHHSI.

3ananue «I'uapoaus conein»
Bapuanrt 1

1. Hanumure xumudeckyro GopMyily M Ha3BaHHE COJM, KOTOpas oOpa3yercs npu cMmeuieHun 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 XuMu4eckyro (GopMyiy TOW M3 Ha3BaHHBIX HIDKE COJICH HaTpHs, KOTOpas IMOoABepra-
eTcs TMJIPOJIU3Y B HanOOIbIIEH CTENEHN: THIIOXJIOPUT, XJIOPUT, XJIOpaT, NepXJIopaT.

3. Hanumute B COKpamieHHON HOHHON (hopMe ypaBHEHHE PEaKIMU THIPOJIN3a XJIOpUIa allOMUHHS
Y BBIUUCIINTE KOHCTAHTY THAPOJIM3a 3TOM COJIM 10 IEPBOU CTYIIEHH.

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

5. Beraucnute pH 0,25 M pactBopa HuTpHTa HaTpus ipu Temmneparype 0°C.

3ananue
«CKOpOCTh M SHEPreTuKa XUMUYECKUX peakinii XuMHUECKOe PAaBHOBECHE»
Bapuant 1

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

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

OT KOHIICHTpAIIUK 3TOr0 BelecTBa onuchiBaercs ypaBHeHueM V = KC(N2Os). Boraucnure ckopocTh
9TOU peakiuu, eciiu KoHeHTpaius N,Os cocraBiser 20MMOIIB/11, @ KOHCTaHTa CKOPOCTH paBHa 1,6
|
2. Ipu noBbimenun temieparypsl co 125°C no 150°C ckopocTs peakiuuu yBenuuuiack B 32 pasa.
Boruncnute TemneparypHblii KOAQOUIUEHT CKOPOCTU PEAKIIUH.
3. B pe3ynbraTe npoTekaHusi 10 HEKOTOPOH CTENEHU 00paTUMOM peakluu KaTaTuTHYECKOTO0 OKHC-
JICHUS] aMMHaKa YCTaHOBUJIOCh XMMHUECKOE paBHOBECHE
4NHj3 ™t 50, ™ <> 4NO ot 6H-,0 (-

Bo ckonbko pa3 KOHCTaHTa CKOPOCTH OOpaTHOM peakIUH MEHbIIE KOHCTAHThl CKOPOCTHU
TPSIMOiT PeaKIIMy, eI 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 popme
Bi** + Br,+ OH — BiO; + ...
U TIOJICUUTANTE CYMMY CTEXHOMETPHUUECKUX 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 MOJISIPHYIO MacCy SKBHBAJICHTa BOCCTAHOBUTEINS B pEaKIMK, IPUBEJCHHOI B 3a/1a4e
2.
4. Ilonp3ysich 3HaAYEHUAMHU CTAHIAPTHBIX IEKTPOAHBIX NOTEHIMAIOB, BBIYMCIUTE IEKTPOIABIIKY-
LIYIO CHIIY PEaKIMH, IPUBEIECHHOM B 3a1aue 2.
5. PaccunraiiTe OKUCINTENIbHO-BOCCTAHOBUTENIbHBIM OTEHIIMAT MHEPTHOT'O IEKTPOA B PaCTBOPE,
B KOTOPOM KOHIICHTPALUsl KaTHOHA Fe?* paBHa 3-10" Mo/, 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 3agamHOro pactsopa, konuentpamuu [H'] wmm [OH] B pactBOpax
CUJIbHBIX U CIa0BIX 3JIEKTPOJIUTOB, B Oy(hepHBIX pacTBOpax.

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

5. HaxoxaeHue CKOpPOCTH PEaKIUU MPU MU3MEHEHHUU KOHIIEHTPAIIMH HCXOJHBIX BEIIECTB,
TEeMIIepaTyphl, 1aBJICHUS.

6. BerunciieHne KOHCTaHThI PaBHOBECHS, UCXOHBIX WJIM PABHOBECHBIX KOHIICHTPAIIMM KOM-
MOHEHTOB PEAKIIMOHHOW CMeCH.

7. YcTaHOBIEHUE HANIPABJICHUS CMEIIEHUSI pABHOBECHSI IPU U3MEHEHUH YCIIOBUN IIPOTEKA-
HUS pEaKI1H.

Bonpocel k 3x3ameny

1. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakui. CTENeHb OKUCICHUS U NpaBUia €€ HaXOXICHUS.
Oxucnoutenn M BOCCTaHOBUTENH. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIM NOTEHLUAN. YpaBHEHHE
Hepucera. CraHgapTHBIN OKMCIUTENIBHO-BOCCTAaHOBUTENBHBIN noTeHman. J/C peakuuii. Hanpas-
JIEHUE PEAKIIH.

2. ITepuoanueckuii 3akon .M. MenneneeBa B coBpeMeHHOH (hopMynupoBke. O01me XuMuIeckue
CBOMCTBA DJIEMEHTOB: METANIMYECKHE U HEMETAJUINYECKHE, KMCIOTHO-OCHOBHBIE, OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE U NMEPUOJUYECKUI XapakTep UX W3MEeHEHHs. CBOMCTBA aTOMOB JIEMEHTOB U
NEPUOANYECKUN XapaKTep UX U3MEHEHHMsI (SHEPrusi HOHU3AIMH, CPOJICTBO K 3JIEKTPOHY, 3IEKTPOOT-
PHULIATENIBHOCTE). DHEPruM U KOH(PUIypaluu 3JIEKTPOHHBIX opOuTasiell aroma. DIEKTPOHHBIE U
AIIEKTPOHHO-CTPYKTYpPHBIE (POPMYJIBI AJIEMEHTOB. DJEKTPOHHBIH 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. JJTMHHO- U KOPOTKOIIEPUOIHBIH BapUaHTHI MEPUOIUUECKON cucTeMbl. Pacmorno-
KEHUE B HUX METAJUIOB U HeMeTaIOB. OCHOBHBIE TPUHIMIIBI KBAHTOBOM TEOPUU CTPOEHUS Belle-
CTBa: IIPEACTABIICHUS O KOPIIYCKYJISIPHO-BOJHOBOM JIyaJM3Me SIBICHUNM MUKPOMUpA, IPUHLUIIEC HE-
onpenenéHHoct, ypasHeHuu Illpeamnrepa, BomHoBoHM ¢yHkiuu. KBanToBble uymcia. ['nmaBHOE
KBaHTOBOE€ YUCJIO U DHEPreTUYECKOE YPOBHU IEKTPOHA B aroMe. IloTeHnmanbHas sima Ui OJHO-
ANIeKTpOHHOTro aroma. OCHOBHOI M BO30YXKACHHBIN SHEpreTudeckue ypoBHH. OpOuTanbHOE KBaH-
TOBOE YHCJIO, MOMEHT KOJIMUYECTBA JIBUIKEHUS HJIEKTPOHA U MPOCTPAHCTBEHHAsA (popMa 3JIEeKTPOHHO-
ro obnaka. [ToreHuuanpHas siMa 111 MHOTORJIEKTPOHHOIO aroma. PaciienieHue sHepreTuyecKux
yYpOBHEW Ha MOAYPOBHHU. UMCIOBbIE 3HAYCHHUS OPOMTAIHHOIO KBAaHTOBOTO YHUCIA M MX OYKBEHHBIE
o0o3HaueHus. O003HaUYEHUs SHEPreTUYECKUX MOAYPOBHEH. [IpUHIMIBI 3a0IHEHUS 37IEKTPOHHBIX
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opOuTaneil aToMa B OCHOBHOM COCTOSIHUH, IIPUHIIMIT MUHUMYMa 3Hepruu, npuHuun Iaymu, npasu-
70 XyHaa. DNeKTpOHHBIe EMKOCTH OpOUTaliei, MOypOBHEH U ypOBHEH aToma.

3. Xumuueckas CBA3b U T€OMETpHs MoJieKyJl. ['muOpuan3anus aTOMHBIX U MOJIEKYJISIPHBIX OpOUTa-
Jeil U reoMeTpus MOJIEKyJl. BiusiHue HeCBA3BIBAIOIINX IEKTPOHHBIX IIap HA TEOMETPUIO MOJIEKYII.
Tunsl ruOpuaM3aLuy JIEKTPOHHBIX OpOMTaIel aTOMOB 3JIEMEHTOB BTOPOIO MEPHOAA U T€OMETPUs
MOJIEKYJI, B KOTOPBIX 3TH aTOMBI SIBJISIFOTCS] LIEHTPAJIbHBIMU. THIIBI XUMUUECKOM CBSI3U: KOBAJIEHTHAS,
WOHHAs, NOJIIpHAasi, KOOPAWHALMOHHAs, BOAOPOAHAs. MeTo | BaJICHTHBIX CBA3EH, €I0 OCHOBHBIE I10-
noxxeHus. CBOMCTBAa KOBAJIEHTHBIX CBSI3€H: HACHILIEHHOCTb, HAIIPABJIEHHOCTD, SHEPTHs cBsA3U. [Ipu-
MEPBI COEAMHEHUH C KOBAaJICHTHOM CBS3BIO.

4. CtpoeHue KOOPJMHALMOHHON cpepbl KOMIUIEKCHBIX COEIMHEHUN: KOMILUIEKCOOOpa3oBaTeb, JIH-
raH/bl, JOHOPHBIE aTOMBbl JIMTAH/IOB, KOOPAMHALMOHHOE YHCJIO, N€OMETPUS KOOPAMHALMOHHOM
chepnl. 3apsn BHYTPEHHEW KOOpAWHAIMOHHOW cdepbl. BHemmHechepHbie moHBL Jluccoruanus
KOMIUIEKCHBIX COCIMHEHHUU B pacTBOpax. KOHCTaHTHI yCTOMYMBOCTH M KOHCTaHThI HECTOMKOCTH.

5. CkopocTh xuMuueckor peakiuu. CpenHssi 1 UCTHHHas (MTHOBEHHAs) CKOpocTh peakiuu. Oc-
HOBHbIE (DaKTOPHI, BIMSIOMIME HA CKOPOCTh pEaKIUH. XUMUYECKas peakiys Kak IOCIe0BaTENb-
HOCTb 3JIEMEHTApHbIX CTaAui (MEXaHU3M peakLuu). 3aKOH JeHCTBYIOIUX MACcC AJIs HJIEMEHTapHON
CTaauu XuMudeckon peakuuu. Koncranra ckopoctu peakiuu. BivsHue KOHLIEHTpaluy U TeMIiepa-
TYpBl Ha CKOPOCTh XMMHU4ecKol peakiuu. [TpaBuno Bant-I'odda. Ypasuenne Appenunyca. Dueprus
aKTHBALIMU, SHEPreTUUECKU Oappep, akTUBUPOBaHHBIN KoMmIuieke. KaTanus u karanusaTopsl, Gep-
MEHTbI. XMMHUECKOE PaBHOBECHE KaK KOHEUHBIM pe3yJabTaT CaMOIPOU3BOJILHOTO NMPOTEKaHUsS 00-
patumoi peakuuu. [Ipu3HaKyu UCTHHHOTO PaBHOBECHS U €r0 OTJIMYME OT KaKyILErocs paBHOBECUS
U CTallMOHAPHOI'0 COCTOSIHUS cucteMbl. [lonsaTue o (a3oBom paBHOBecuu. /luHamuyeckuil xapak-
TEp XUMUYECKOT0 PaBHOBECHUS. 3aKOH JIEUCTBYIOLIMX MACC JUIsl XUMUYECKOTO PaBHOBECHSI: B3aUMO-
CBsI3b PABHOBECHBIX KOHILIEHTpauii. MakTopsl, BIUAIOIMUE HA YUCIOBOE 3HAYEHUE KOHCTAHThI pPaB-
HoBecusl. Cmelenue xuMmuyeckoro pasHoBecus. [Ipunnun Jle [arensbe.

6. PacTBOpBI, NpU4YMHBEI UX 00pa30BaHUs. DIIEKTPOIUTHYECKAs JUCCOLMALUs. DIeKTPOauThl. CHilb-
HbIe U cialbie IMeKTPoIUThl. OTiMune caadbIX AIIEKTPOIMTOB OT CHUJIBHBIX. THIBI CIa0BIX AIIEK-
TponuToB. KOHCTaHTa M CTeNeHb AMCCOLMAIMM CIAa0BIX 3JEKTPOJIUTOB. 3aKoH pa3BeaeHus OcT-
BaJib/1a (CBSI3b KOHCTAHTHI U CTENEHU TUCCOLMALMM). 3aBUCUMOCTh CTENEHU TUCCOLMAIMU OT KOH-
LEHTPAILUU CIab0To JIEKTPOIIUTA.

7. Bona kak cnaOblil 31eKTpoauT. MloHHOe pou3BeieHHe BObl U €ro 3aBUCUMOCTh OT TeMIIepary-
pbl. BogopoaHsblil mokaszarenb B pacTBOpax CHIBHBIX M cIaObIX 37eKTpoiauToB. Kucnas, Heifrpans-
Has U mienoyHas cpena. CreneHb qUccoOLUalUy, €€ CBA3b C KOHUEHTpALMEl AJIEKTPOIUTa U KOH-
CTaHTOM ero auccouuanuu. bydepnsie pactBopsl. Tunsl OydepHbIX pacTBOPOB, UX COCTaB U MeXa-
Hu3M JeiictBus. bydepnas émkocts. CiocoObl H3MEpEeHHs BOAOPOJHOIO TOKa3aTedsl.

8. 'mnponus coneit. Tunsl ruaponansa (IpUMepbl ypaBHEHUH peakuui THAPOIN3a B COKPALIEHHOM
MOHHOM U MoJieKyssipHol (hopme). KoHcTanTa u crenenp ruaponusa. CTyneHyaTslii ruaApoaus3. Xa-
PaKTEPUCTUKU CTYIEHUYATOro ruponau3a. OOpaTUMbIil U HEOOPaTUMBbII TUAPOIN3 (IPUMEPBI).

6.2. Onucanune noka3aresieil 1 KpUTepUeB KOHTPOJIS YCIIEeBAEMOCTH, ONTUCAHUE
IIKAJI OLleHNBAHUS

Jl7is olleHKH 3HAHUH, YMEHUN, HABBIKOB U (POPMHUPOBAHUS KOMITETEHITUH IO AUCIUTUITMHE MO-
KET MPUMEHSATHCS OAUTBHO-PEUTHHTOBASI CUCTEMa KOHTPOJISI M OIIEHKH YCIIEBAEMOCTH CTYACHTOB.

B ocHoBy 6amnbpHO-peliTunroBoit cuctemsl (BPC) monoskeHbl TPUHIUIBI, B COOTBETCTBUU C
KOTOPBIMU ()OPMHUPOBAHUE PEUTHHTA CTY/IEHTA OCYIIECTBIISETCS B XOJ€ TEKYIIETO M MPOMEXKYTOY-
HOTO KOHTpOJs 3HaHWi. CTyneHT, HaOpaBIIMil B TE€UEHHWE CEeMeCTpa MPH OCBOCHUU IWCIIUTUIMHBI
HEOOXOAMMOe ISl aTTeCTAIllMM KOJMYECTBO OallJIOB, MOJydaeT HK3aMEHAIMOHHYIO OIICHKY I10
OarmpbHO-peTUHTOBON cucTteMe. [Ipu Hecoriacuu ¢ OIEHKOH Mo OaTbHO-PEHTHHTOBOM CUCTEME
CTYAEHT UMEET MPaBO Ha Cayy dK3aMEHa M0 TPAJULIMOHHON CUCTEME.

Ta0muma 7
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IIkana JK3aMeH
OlleHUBAHUS
156-205 OTJINYHO
135-155 XOPOIIO
103-134 YIOBJIETBOPUTEIIHHO
0-102 HEY/I0BJIETBOPUTEIBHO

HpI/I HCIIOJIBb30BaHHNH TpaIII/II_[I/IOHHOI‘/1 CHUCTCMbI KOHTPOJIA U OLUCHKH YCIICBACMOCTHU CTYICH-
TOB JOJIZKHBI OBITH MMPEACTABJICHBI KPUTCPUHU BBICTABJICHUA OLUCHOK I10 LIeTBIpCX68,J'IJ'II>HOI7I CHCTEMCE

«OTIIUYIHO», «XO0POII0», «YAOBJICTBOPUTCIILHO», «HCYIOBJIICTBOPUTCIILHO) .

KpuTtepun onieHnBaHus pe3yJbTaTOB 00y4eHH s
Ta0muma 8

Ounenka Kpurepum oueHuBanus

OLICHKY «OTJIMYHO» 3aCIyKUBACT CTYAECHT, OCBOUBIINN 3HAHUS, yMe-

HUSl, KOMIIETEHLIMU U TEOPETUYECKUI MaTepuan 6e3 mpoOeoB; BhIMOJI-

HUBIIWHN BCE 3aJaHUS, IPEAYCMOTPEHHBIE Y4eOHBIM IJIAHOM Ha BBICO-

KOM Ka4eCTBEHHOM ypPOBHE; MPAKTUYECKUE HABBIKH MPOJPECCUOHAIBHO-

r'0 IPUMEHEHHUSI OCBOCHHBIX 3HAHHUI C(HOPMHUPOBAHEI.

KoMnerenuumn, 3akperiéHHple 3a JUCHUIUIMHON, ¢(OpMHPOBaHbI HA

YPOBHE — BHICOKHIA.

OILICHKY «XOPOILIO» 3aCIyKUBAET CTY/ICHT, IPAKTUYECKHU MOJTHOCTHIO OC-

CpenHuii ypoBeHb | BOUBILIMI 3HaHUSI, YMEHHUS, KOMIETEHIIMU U TEOPETUUECKUN MaTepual,

«4» yueOHbIe 3aJaHus HE OIEHEHbl MaKCUMaIbHBIM YHCIIOM 0aJIJIOB, B OC-

(xopor10) HOBHOM C(hOpMHUPOBAI IPAKTUIECKHE HABBIKH.

KoMnerenuumn, 3akperéHHple 3a JUCHUIUIMHON, ¢(OpMHPOBaHbI HA

YPOBHE — XOpomui (cpexHuii).

OLICHKY «YAOBJIETBOPUTEIbHO» 3aCIy’)KUBACT CTYJEHT, YACTUYHO C

npoOesiaMy OCBOMBILUI 3HAHUS, YMEHUS, KOMIIETEHIIUU U TEOpeTnye-

CKUI MaTepua, MHOTHe ydeOHbIe 3a1aHusl JINOO He BBIMOIHNI, JTU00

OHM OLICHEHbI YUCIIOM OaJIJIOB OIM3KUM K MUHUMAIbHOMY, HEKOTOPBIE

MPAKTUYECKHE HABBIKK HEe CHOPMHUPOBAHBI.

Komnerenuun, 3akperyi€HHbIE 3a JUCUUILUIMHON, C(POPMUPOBAHBI HA

YPOBHE — 10CTATOYHBI.

MuHUMAaNbHBIA | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIyKMBAET CTY/IEHT, HE OCBOMBIIUI
YPOBEHb «2» (He- | 3HaHWS, YMEHUS, KOMIETCHIIMN U TEOPETHUYECKHI Marepuai, yueOHbIe
YAOBJIETBOPH- 3a/laHus HE BBIMIOJHUT, IPAKTUYECKIE HABBIKU HE CPOPMUPOBAHEI.

TEJIbHO) Komnerenunu, 3akpeni€¢HHble 32 AMCUUIIINHON, He ¢()OPMHUPOBAHBI.

Bricokuwuii ypo-
BEHb «5»
(oTHMuHO)

IToporosslii ypo-
BeHb «3» (ynoBie-
TBOPUTEIHHO)

7. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE O0ecnevyeHne TN CIUTIIUHbI
7.1. OcHoBHas JIUTEpaTypa

1. Kusses, /[.A. Heoprannueckas xumusa. B 2 4. Yacte 1. Teopernueckrne OCHOBHI :
y4eOHUK N5l akageMmuyeckoro Oakanaspuata / J[.A. Kuszes, C.H. Cmappirun. — 5-¢
u3a. — M: M3parensctBo FOpaiit, 2017. — 253 c. — Cepus: bakanasp.
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2. Cmapvieun, C.H. Heoprannyeckas xumus. [IpakTukym: yueOHO-TIpaKTUYECKOE TTO-
cooue / C.H. Cmapwirun, H.JI. barnasen, U.B. Haiinakosa; nox pea. C.H. Cmapsiru-
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'punsyo, H. I'punaByn H. Xumus snemeHnToB : yuebuuk B 2-x T. / H. I'punByn. -
Mocksa : BUHOM. Jlabopatopust 3uanuit, 2011. - (3apyOexnbiii yaeOHUK). - TeKcT :
HEIOCPEACTBEHHBIN.

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

7.3. MeTOIlI/I‘IeCKI/Ie YKa3aHnusi, pCKOMECHAAIIMU U IPYIUe MaTEpUuabl K 3aHATUAM

1. Cmapwvieun C.H., baenasey H.JI., Kuazes /|.A. Heopranudeckas xumud. Jlabopa-
TopHbIM NpakTUKyM. M.: PTAY-MCXA, 2018. DnektpoHHoe yueObHOe nocodbue (oT-
KPBITBIA JOCTYI).

8. Ilepeyennb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJIS OCBOCHUSA TUCIUIIIMHBI

1. Iporpamma ChemLab — ans mpoBefeHHs BUPTYalbHBIX XUMHYECKHUX HKCIEPUMEHTOB
(OTKpPBITHIN 1OCTYII)

2. Ilporpamma MathLab — mist MmomenupoBaHusi BIUSHUS YCIOBHM XMMHUYECKHX PEaKIIHil,
KaTaJIM3aTOpOB U MHTUOMTOPOB Ha BBIXOJ IMPOJYKTOB INPH IMPOBEIECHUH IKCHEPUMEHTOB
(OTKpPBITBIN 1OCTYII)

3. Scifinder — mowWck METOAWMK CHHTE3a, JIMTEPATYPHBIH M TMATCHTHBIH MOUCK IO XU-
MUHU(OTKPBITBIA JOCTY)

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

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

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

7. baza manHbIX «XuMUA» BcepoccHilCKOro MHCTUTYTa HAYYHOM M TeXHUYE-CKOM MHOP-
maruu (BUHUTH). HoctynHel cneayromue 0a3bl JaHHBIX, COJEpKa-1ue MH(OpPMAIUIO B
obmactu xumun: Xumusa, Ousnko-xumudeckas ouonorus, Koppo3us u 3ammra ot Koppo-
3un, Metannyprus, OxpaHa okpy»xaromiei cpeasl, O030psl.

8. www. webelements.com (OTKPBITBIA TOCTY).

9. www. xumuk.ru (OTKpBITBII TOCTYT).

9. [lepevyeHb MPOrpaMMHOro odecredeHus 1 UHPOPMANMOHHBIX CIIPABOY-
HBIX CHCTEM

20



B mporiecce ocBoeHUS TUCHIUTUIMHBI PEKOMEHAYETCSl UCTIOIh30BaHUE CIIEAYIO-
HIMX TIPOTpamMM:
- Moodle cucrema mis co3anus OHJIAMH KypCOB
- iiatgopma Stepik — npoxokIeHHE OHJIAMH KypCOB
- cepBHCHI SIHAEKC — IS OpraHu3aluy BUACOKOH(DEPESHIIHIA, OTIPOCOB
- SigmaPlot — yno0OHast nmporpamMma JIjIsi HOCTPOEHHUs rpadUKOB, B TOM YHCIIE U
KPUBBIX TUTPOBAHUS
- ACD/Labs - mporpamMmmHoe obecriedenne st ohopMIICHUST Tab0paTOPHBIX
palboT ympoulaeT aHaJIUTHYECKYI0 paboTy ¢ IPUMEHEHHEM TNEPEOBBIX METOAOB 00-
pabOTKH, KOHTPOJIS, aHATIN3a, XpaHEeHHsI B 0a3aX TaHHBIX U OTYETHOCTH
-  XHMHK-aHAJUTHK KOMITBIOTEPHBIC MPOTPaMMBI JUISI XpaHEHUS U 00pabOTKU
pe3yabTaTOB aHaIN3a, BeJACHNU pabovnX KypHAJIOB H T.1.
- Chemical Equation Expert — nporpamma asist paccTaHOBKH K03 pUIIneHTOB
B OKHCJIUTEIIHFHO-BOCCTAHOBUTEIIBHBIX PEAKITUSIX
- JlaGopaTopHo-uHGOPMANMOHHAS CHCTEMA — MporpamMma i BEICHUS J0-
KyMEHTAIH, PACYETOB, CTATUCTUYECKON 00pabOTKH pe3ylibTaTOB

Tabmauia 9
Ilepeyenb NporpaMMHOro odecrneyeHus
HaumenoBanue
Ne pasaeJia yueOHOM HaumenoBanue Tun Aniop Tox
n/n | JTMCHUIIHHBI (MOAY- NMPOrpamMMbl NMPOrpamMMblI pa3padoTKu
JIs1)
1 P OOyuaromas u
asgen 1-7 Moodle

KOHTPOJIHPYIOIIast
2 Paznen 1-7 Stepik OOyuaiomas u

KOHTPOJIHMPYIOIIast
3 Paznmen 1-7 SAunexc Oprasmsyiomas,

KOHTPOJIHMPYIOIIast

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

oot
JlabopaTopHo-
5 Paznen 1-7 HHpOpPMALIMOHHASA OOyuaromias
cucremMa
6 Pasner 1 Chemical Equation | OOyuatorias u
Expert KOHTPOJMPYIOIIAs

10. Onucanune MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOMN JJIsl OCYIIECTBICHUS
00pa3oBaTEIBLHOIO MPOIecca MO TUCIUILUTHHE

Tabnuma 10
CeneHus 00 00ecrie4eHHOCTH CTIENMATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0OMHeTaMMu, JJa00pPaTOPUSIMH

HanmeHoBaHHe cielUAJIbLHBIX IIOMeIIIe-

HUH U IOMeeHUH 1JIsi CAMOCTOSITEIb- OcHaIleHHOCTh CIIeUAJbLHBIX NOMeEIeHU | 110-

HOM padoTshl (N2 yueOHOr0 Kopmmyca, Ne MeIlleHNH JJI CAMOCTOSATeIbHOMH PadoThl
ayIMTOPUM)
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1

2

JlektimonHas ayautopus (yueOHbIH KOPITyc
Ne 6, bonbIiast xuMuyka)

1.MynpTuMuuiiHas yCTaHOBKA B KOMILJIEKCE C KOM-
neiotepom 1 mr. (MuB.Ne 410124000602969)

2. Tpubyna 1 it (MuB.Ne591742)

3. Jlocka mesnoBast — 3 IIT.

4.Cton nucbMeHHBIN — | T

Jlexumonnas ayautopus (yaeOHbII KopITyc
Ne 6, ayn. Ne 333)

1.Crenn «Ilepuognueckas taoiu. [I.11. MenneneeBay
lmr. (MeB.Ne101237/1)

2.MynbTUMHIMITHASA YCTAHOBKA B KOMILIEKCE C
konbroTepoM (MuB.Ne 591717/1, NuB.Ne558882/3,
NuB.Ne 591711/1)

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

4. CToJibl TUCBMEHHBIE — 2 TIIT.

5. Hocka menoBast — 1 miT.

6.11apThl — 18 miT.

7.Ctyn Tabypet — 36 miT.

YuyeOHas tabopatopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 232)

1.Bortsoxaoi mkad 2 mr. (MaB.Ne558387/1,
NuB.Ne558387/2)

2.1lIxa¢ ansa peaktuBoB 2 it (MHB.Ne558386/2,
NuB.Ne558386/3)

3.Ixad ans nocyas! 1 mr. (MuB.Ne558385/2)
4.Crenn «Ilepun cuct. .. Menneneena 1
mT.(MaB.Ne560006)

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

6. Cron naboparopHsblii — 16 .

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 . (MuB.Ne 557189)

10. Moiika naboparopHas 6 mT. (MuB. Ne 558384/1,
HuB. Ne 558384/2, uB. Ne 558384/3, uB. Ne
558384/4 MuB. Ne 558384/5, NuB. Ne 558384/6)

10. Becsr ananutuueckue — 1 mr. (Mus.Ne 558408/2)
11. Becol anextponnsie — 1 mt.(MuB.Ne 558409/4)
12. Onexrponeus — 1 mt. (MuB.Ne 558410/1)
13.9nexrpomkad cymminbHbii — 1T, (MHB.Ne
558411/2)

14 . ITucemenHsblit cToi — 1 1mT.

VYyeOHas taboparopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 235)

1.BeitsixHoM mikad 2 mT. (MaB.Ne558387,
NuB.Ne558387/3)

2.1Ixad nnsa peaktuBoB 2 T (MHB.Ne558386,
NuB.Ne558386/1)

3.1xad ans nocynsr 2 mt. (MaB.Ne558385/1,
NHuB.No558385)

4.Crenpn «Ilepun cuct. .. Menneneena 1
wT.(MuB.Ne560005)

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

6. Cton nabopaTopHblii — 27 mT.
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7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

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, NuB. Ne
558384/10 NuB. Ne 558384/11, NuB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becor ananutuueckue — 1 . (Mus.Ne 558408/3)
11. Becol anektponnbie — 1 mt.(MuaB.Ne 558409/5)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410)
13.2Onekrpomkad cymmibHblid — 1mT. (MHB.Ne
558411)

14.ITuceMenHsIit cTos — | miT.

11. Meroauveckue peKOMeHIANUM 00YYAIOIUMCS 110 OCBOCHUIO JUCHUILTUHBI

OOpa3zoBaTenbHbIA MPOLECC MO AUCHUIUIMHE OPraHU30BaH B (popme y4ueOHBIX
3aHATUN (KOHTaKkTHas padoTta (ayAUTOPHON) OOyYaromMXCsl ¢ MPErnoJaBaTesieM U ca-
MOCTOSTENIbHAs paboTa o0y4aromuxcs). Y4eOHble 3aHATUS MPEACTABICHBI CIIETYIO-
IMMH BUJAMH, BKIIOYasl y9eOHBIC 3aHSATHUS, HAIIPABJICHHBIE HAa MTPOBECHUE TEKYIIle-
r'o KOHTPOJISl yCIIEBAEMOCTH:

JIEKIUY;

nabopaTopHbIe pabOTHI;

camocCTosITeNIbHasl paboTa 00y4JaroIuXCsl.

Ha y4eOHbIX 3aHATHAX 00y4aromuecs BBIMOIHSIIOT 3allJIaHUPOBAHHbBIE HACTOS-
1IeH MpOrpaMMoi OTAENIbHBIE BUJIbI Y4€OHBIX padoT.

s ocBoeHust aucuuIUIMHbl «Heopranuyeckas XuMus» CTyA€HTaM HEO0OXO-

JTUMO UMETh PEKOMEHIyeMble Y4eOHUKH 1 yueOHble. [Ipy ocBoeHMH KaxA0H U3 TeM
JTUCIUIUIMHBI CTYJEHT MOJDKEH BHUMATEIbHO M3YyYUTh M 3aKOHCIEKTUPOBATH MaTe-
pHall o 3TON TeMe, MOATOTOBUTHCS K BBHIMOJHEHHUIO TAOOPATOPHON pabOThI, BHITOJI-
HUTB 3Ty JJA0OPATOPHYIO paboTy B J1a0OPATOPUU U 3alUTUTH €. KaxKblil U3 BUIOB
y4eOHOM JeSTEIHHOCTU OIEHUBACTCS B OalljlaX M YUYUTHIBACTCSI B PEUTHUHTE CTY/ICHTA.
JI1st caMOKOHTPOJISI CTYJIEHTOB MpeAHa3HAYeHbl MHAWBUAYAJIbHBIC 3aJaHUS U KOH-
TpOJIbHBIE BOMPOCHI. KOHTPOJIb OCBOEHUSI TEMBI CTYIAEHTOM OCYILIECTBISETCS B BUJE
KOHTPOJILHOUM pabOThI M OOIIEro ONpoca Mo TEMaM.

JI7is KOHCTIEKTHPOBAHMS MaTEpUajOB 3aHSATHUH PEKOMEHIYETCs 3aBECTH OT-
JeNIbHYI0 TeTpaab U3 96 nuctoB. KOHCMEKT Kaxa0ro 3aHATHUSL CIEAYET HAYMHATH C
HA3BaHUS TEMbl U yKa3aHUs JaThl €r0 MpoBeleHUs. Bce 3aronoBku pas3nenoB marte-
puana clieayeT 4eTKO BBIJCNSTh, HapUMep, MoauepkuBanueM. Bo Bpems 3aHSTHS
CJIelyeT BHUMATEILHO CIAEAUTH 32 XOJAOM MBICIH MIPENOIaBaTelis U 3aliChIBaTh BaX-
HEHIITNE ONpeeieH s, pa3bsiICHEHUS, ()OpPMYIIbl, HA3BAaHUS BEIIECTB, YPABHEHUS XU-
MUYECKHUX peakiuil. Takke Hy’KHO CTapaTbCs BOCIIPOU3BOIUTH B KOHCIIEKTE PUCYHKH
¥ TaOJIUIIBI, KOTOPBIE IEMOHCTPUPYET MpenoaaBaTesb. MaTepual, KOTOPhI KaKeTcCsl
CTYACHTY HEJOCTaTOYHO MOHSTHBIM, CJI€IyeT MpopadoTaTh MO y4eOHUKY U BOCIOJIb-
30BaThCsl MOMOIIBIO TpenoaaBarensi. PaboTaTh ¢ KOHCIIEKTOM HY>KHO €KEHEENIBHO,
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BHOCSI B HETO CBOM JIOTIOJTHEHUSI, 3aMEYaHMs M BOIIPOCHI (JIJIs1 3TOTO B TETPAAM CIEy-
€T OCTaBJIATh IIUPOKHUE TIOJIs).

JIJist moAroTOBKU M (PMKCHUPOBAHUS JTaOOPATOPHBIX PabOT ClieyeT 3aBECTH OT-
NeNbHYI0 TeTpaab u3 48 nucToB (JlabopaTtopHbli xypHan). [Ipu noaroroBke k iado-
paTopHOil paboTe ciaeAayeT cocTaBUTh KpaTkuil (1-1,5 cTpaHUIbl) KOHCIEKT TEOPETH-
YecKOro Marepuaina, Ha KOTOpOM OCHOBaHa JaHHas JiabopaTopHas pabota. s mon-
TOTOBKHM KOHCIIEKTA UCIOJIB3YIOT TJIaBhl YUE€OHUKA, PEKOMEH/IOBAHHBIEC TIPENoaaBatTe-
JIEM M KOHCIEKT, 3alMCAaHHbIN Ha 3aHATUU. Takke Ipu JOMAlIHENH CaMOCTOSITEIbHON
MOJTOTOBKE K JabOpaTOpHOl paboTe HY)KHO HAYEPTUTh TAONHIIbI, TPUBEAEHHBIC B
MpaKTUKyMe, U TPOU3BECTH HEOOXOJMMBbIE JJIA MPOBEACHUS paboThl pacuérhl. Jlo-
MalHsisl MOJrOTOBKA SIBIIETCS HEOOXOAMMOW 4YacThio JjabopaTopHOil paboThl. bes
He€ HEBO3MOXKEH OCMBICIIEHHBIN MOAXO]] K BBHIMOJHEHHUIO SKCIIEPUMEHTOB U M3MEpe-
Huii. KpoMe Toro, orpaHnueHHOE BpeMsi, OTBOJMMOE Ha BBITIOJIHEHUE JIA0OPATOPHOU
paboThl, TpeOyeT XOpOIIO CKOOPAMHUPOBAHHBIX JCHUCTBUM CTYyJIEHTa, K KOTOPBIM
TaKke HEOOXOJIMMO MpEeIBapUTEIHLHO MOATOTOBUTHCS. [locie 3aBepiieHus 3Kcnepu-
MEHTaJIbHOW 4YacTu paboThl HEOOXOAMMO MPOU3BECTU OOPAOOTKY MOJYUYECHHBIX pe-
3yJbTaTOB, C/IeJaTh BHIBOJIBI M 3alTUTUTH paOOTy y MpenojaBaTess.

B xozxe 3aHsTHS HY>KHO aKTHMBHO pa0oTaTh, OTBEUYAs Ha BOMPOCHI MpeErojaBa-
TeJIs, Y4aCTBYs B IUCKYCCUU U 3aj7iaBasi COOCTBEHHBIE BOIPOCHI ISl YSICHEHUS CIIOXK-
HOTO JIJIsl TOHUMaHUs MaTepuaa.

Ha nepBoM 3aHATHM BCE CTYACHTHI 3HAKOMSITCS C MPaBUJIAMH TEXHUKH 0e€30-
MAaCHOCTU U OOSI3aHbl CTPOTO BBIMOJHATH UX MPU MPOBEICHUHM BCEX JTA0OOPATOPHBIX
pabor.

[Ipomyck 3aHsATHII 0€3 YBOXKUTEIHbHON MPUYUHBI HE JOMyCKaeTcs. 3aJ0/KeH-
HOCTH (TIPOIYIIEHHBIE JTA0OpATOPHBIE PAOOTHI, HEBHITTOJHEHHBIC WHIIUBUIYATbHBIC
JIOMAITHUE 3a7aHusl, KOHTPOJIbHBIE PA0OTHI, ONMPOC) AOJKHBI OBITH JIMKBUIUPOBAHBI.

CamocTosiTenbHas paboTa CTYJIEHTOB HaJl KypCOM HEOPraHUYECKOW XMMUU 3a-
KJIF0UAeTCA B CUCTEMAaTUYECKOM paboTe ¢ yYEOHUMKOM U JIEKIUSAMU, TOATOTOBKE K J1a-
OopaTtopHbIM paboTaM, KOHTPOJILHBIM paboTram u ompocy. Ocoboe mMecTo B camo-
CTOSITEJIbHON pa0OTe 3aHUMAET BBITIOJHEHUE WHIANBUYATBHBIX TOMAITHUX 3a/IaHUMH,
KOTOPbIE TIO3BOJISIIOT OCYIIECTBIISATh CAMOKOHTPOJIb YCBOCHUSI yUeOHOTO MaTepuaia,
IIPUBHMBAIOT HABBIKK ITOMCKA HEOOXOIUMON XHMHYECKONH MH(pOpMAIUu U HEOOXOaH1-
MBIX B OyAyIIei MPaKTUIECKOU NeITeIbHOCTH OaKaIaBpOB XUMUYECKHUX PACUETOB.

[Ipu pemiennu 3aga4 HEOOXOIUMO pa30o0paTh BCE TUIIOBBIE 3a]a4H, MPUBEAEH-
HbIE KO BCEM T€MaM, YTO MOMOKET B BBIMOJHEHUH WHIWBUIYAJIHLHOTO JOMAIITHEro
3aJlaHus U KOHTPOJIbHOM paOOThI, KOTOpas 3aBEPIIAET KXKIYI0 TEMY Kypca.

Buabi u popmbl 0TPAGOTKH NPONYIIEHHBIX 3aHATHH
[IpomymieHHbIe JEKIMH CTYACHT OTpPa0aThIBAET CAMOCTOSITEIBHO, HU3ydas

Y4E€OHUK U TONOJHUTENIbHYIO JIMTEPATYPY MO COOTBETCTBYIOIIUM TEMAM.
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CryneHT, MpOIyCTUBIINN JTAOOPATOpHBIE 3aHATHS, 0053aH MOATOTOBUTH KOH-
CTIEKT MPOMYIIEHHON 1a00paTOpHOil pabOThl M B MPUCYTCTBUH JabopaHTa Kadeapsl
oTpaboTath €€ B cBOOOHOE OT 3aHATUN Bpems. CTylleHT 0e3 KOHCIEeKTa J1abopaTop-
HOI paboTHI HEe momyckaeTcs A0 oTpaboTku. [locie BeImoMHEHUS TabopaTOpHO pa-
00ThI 7a00paHT B KOHCTICKTE CTABHUT JAaTy OTPAOOTKH U TOIHCH.

Texymue 3a70KCHHOCTH 10 WHAMBHUIYAIbHBIM JTOMAIIHAM 3aJaHUsIM, KOH-
TPOJILHBIM paboTaM, OMPOCY U 3aIIUTE JTAOOPATOPHBIX Pa0dOT MOJDKHBEI OBITH JTUKBU-
JTUPOBaHBI B TEUECHUE HENETH MOCJe CPOKa, 0003HAUEHHOTO B TEMATHUYECKOM IUIaHE
71a00paTOPHBIX PabOT, BO BPEMsI, OTIPEACIIIEMOE MPENO/IaBaATEIIEM.

12. MeTOIll/I‘IECKI/Ie PEKOMEHIAIMA NPpEnmoaaBaTeJasM 110 Opranu3anuu oﬁyquml
o TMCOMIIJIMHE

Crenuduka qucturuimabl « Heopranudeckas XUMUS» 3aKIIIOYACTCS B HEPA3PHIBHON
CBSI3M TEOPHM C MPAKTHKOU. TeopeTndyeckre 3HAaHUs, KOTOPBIE CTYACHTHI MOJYYaIOT TPHU
CaMOCTOSTEIBHON TIOJTOTOBKE, IMOATBEPXKIAIOTCS M YCBaWBAIOTCS HA JIAOOPATOPHBIX 3aHS-
TUsAX. JIJIS yCTIeIIHOTO YCBOSHUSI MaTepraia HeOOXOMMBl 3HAHUS HEOPTaHMUECKONW XUMHUU
B 00BEME, MPEyCMOTPEHHOM TOCYIapCTBEHHBIM 00pa30BaTEIIbHBIM CTAHAAPTOM BBICIIETO
00pa30BaHUs, MATEMATUKH M JJICMCHTAPHON CTaTHCTUKU. [1OBBINICHHE YPOBHS 3HAHUH TIO
XUMHUH Y CTYJICHTOB HEPA3PHIBHO CBS3aHO C TMTOMCKOM WM BHEIPEHUEM HOBBIX IyTEH COBEp-
IIICHCTBOBAHMSI METOUKHU TTPETIOIaBAHMS

- HCIIOJIb30BaHUE Pa3HOOOPa3HBIX (OPM, METOAOB U MPUEMOB aKTUBH3AIMU MTO3HA-
BaTEJILHOM JEATCILHOCTH yJaIuXcs (B T.4. HHTCPAKTHUBHBIX );

- HCTIOJIh30BaHUE HATJISIHOTO MaTepHalia: TaOJHIl, PUCYHKOB, CXeM, IPUPOTHBIX MHU-
HEPaJoB, IECMOHCTPAIIHS OTIBITOB;

- pellieHNe XUMUYECKIX PacYETHBIX U SKCIIEPUMEHTAIBHBIX 33/1a4 KaK METOJ1 o0yue-
HUSI XUMHH,

- KOMITBIOTEpU3AIHs O0yUCHUS;

- HCTIOJIb30BaHUE PA3JIMYHBIX (JOPM OpraHU3alUU CAMOCTOATEILHON pabOThI CTYICH-
TOB: MHAMBHUAYaJIbHAas, TPYIIOBasi, KOJUIEKTUBHAS;

- OpraHu3anys WHIUBUATYAJILHON pabOTHI CTYJIEHTOB ¢ YYETOM YPOBHS MOJTOTOBKH,

- CUCTeMAaTUYECKUN KOHTPOIb 3HAHHM B Mpolecce oOydeHus (IIpoBepKa WHAUBHUIY-
QJIbHBIX 33JJaHUH, IPOBEICHUE KOHTPOJIBHBIX PabOT, KOJNIOKBHYMOB, MPUEM JTaOOPATOPHBIX
pabor).

IIporpammy paspaboranmu: 5
Enunceesa O.B., k.0.H., T0OLIEHT ,/ui/ i
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PELIEH3USA
Ha padouyo nporpammy aucuuminHbl «b1.0.13.01 Heopranuveckast XuMusi»
OITOII BO no moay.b «b1.0.13 Xumus» no nanpasJjenuio 05.03.04 'mapomereopoorusi,
HanpasJieHHOCTb Ilpukiaanas ruaipoMereopoJiorus
(kBasmu(puKanMs BINYCKHUKA — 0aKaJaBp)

Bopucoseim b.A., npodeccopom kadeapsl moUBOBECHUS, T€OJIOTHH U JIaHIIa(QTOBEICHMS,
®I'BOY BO Poccuiickuii rocynapctBeHHbli arpapHblii yHuBepcuteT - MCXA nmenu K.A. Tumu-
psizeBa, JOKTOPOM OMOJIOTHYECKHX HayK, MmpodeccopoM (fajiee Mo TEKCTY PELEH3EHT), MPOBeACHA
penieH3us padodeit mporpamMmbl guciuiuinHbl «b1.0.13.01 Heopranuwveckas xumusi» OITOIT BO mo
Hanpasnenuto 05.03.04 I'mppomereoponiorus, HaMpaBICHHOCTh [IpuKIaaHas THIPOMETEOPOIOTHS
(6akamaBpwuar), pazpadoranroii B PI'bOY BO «Poccuiickuii rocyaapCcTBEHHBIN arpapHblid YHUBEP-
curer — MCXA umenu K.A. TumupsizeBa», Ha xadeape xumuu (pazpadorunk — EmuceeBa O.B.,
JOLIEHT Kadeapbl XUMHUU, KaHIUAAT OMOJIOTHYECKUX HAaYK, JOLEHT).

PaccmoTpeB npeacTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

[IpeabsBnennas padouas nporpamma auciurinHel «b1.0.13.01 Heopranuueckass xumusi»
(manee mo Ttekcry Ilporpamma) coorBercTByeT TpeboBanusM PI'OC mo nampasnenuto 05.03.04
['uppomereoposnorus. [Iporpamma conepKUT BCE OCHOBHBIE Pa3eiibl, COOTBETCTBYET TPEOOBAHUSIM
K HOPMaTUBHO-METOAMYECKUM JOKYMEHTaM.

[IpencraBnennas B [IporpaMMe akTyanbHOCTh yU€OHOW TUCLUIUIMHBI B paMKax pealu3alnuu
OIIOIT BO He MOUIeKUT COMHEHHUIO — TUCIUILUINHA OTHOCUTCSI K 00sI3aTeNbHOI YacTu yueOHOro
mukia — bl.

[IpencraBnennsie B IIporpamme menu AMCHMILTUHBI COOTBETCTBYIOT TpeboBaHusam PI'OC
BO namnpasnenuns 05.03.04 I'mgpomereoposiorusi.

B cootBerctBun ¢ IIporpammoii 3a nucuuminHoit «b1.0.13.01 Heopranuueckass Xxumusi»
3akperyieHa 1 komnerenuus. Jucuumimna «b1.0.13.01 Heoprannyeckass XuMush» U MpeacTaBICH-
Has [Iporpamma criocoOHa peain3oBaTh €€ B 00bABICHHBIX TPEOOBAHUSX.

Oo6mas Tpymnoémkocts mucruiummHbl «b1.0.13.01 Heopranwdeckass XuMus» COCTaBIIICT 3
3a4éTHBIX eauHuIbI (108 Jaca).

WNupopmaiiysg 0 B3aMMOCBSI3U M3Y4aeMbIX JTUCHUIUIMH U BOIPOCAM HCKIIOYEHUs TyOIupo-
BaHMS B COJEPKAHUM AUCIUIUIMH COOTBETCTBYET AeicTBUTENbHOCTH. Jucummimua «b1.0.13.01
Heopranunueckas xumus» B3aumocBs3ana ¢ Apyrumu aucuuruiniamMu OITIOIT BO u YyebHoro mia-
Ha 1o HarpasieHuto 05.03.04 I'uapoMeTeoponorus 1 BO3MOKHOCTb AYOIUPOBaHUS B COJEPKAHUN
OTCYTCTBYET.

IIpencraBnennas [Iporpamma mpearnosiaraeT MCHOJIb30BAHUE COBPEMEHHBIX 00pa3oBaTesb-
HBIX TEXHOJIOTUH, MCIOJIb3yEeMbIe MPU pealn3alii pa3IudHbIX BUJOB yueOHOU paboThl. DOpMBbI
00pa30BaTeNbHBIX TEXHOJIOTUH_COOTBETCTBYIOT ClIEUU(UKE AUCIUTITUHBI.

[Iporpamma quctumiunel «b1.0.13.01 Heoprannueckast xumusi» npearnosiaraeT 4 3aHsITHS B
UHTEPaKTUBHOHN (Gopme.

Bunel, cogepxanue u TpyaOoEMKOCTb CAMOCTOATEIBHOW pabOThl CTYAEHTOB, MPEICTaBICH-
Hble B [IporpamMme, COOTBETCTBYIOT TpeOOBAaHUAIM K IMOATOTOBKE BBITYCKHUKOB, COACPIKALIMMCS BO
®I'OC BO nanpasnenus 05.03.04 ['mapomereoponorus.

IIpencraBnennsie u onucanHbie B [Iporpamme GopMmbl Tekyliel OleHKHU 3HAHUM (MHIUBH-
NyaJbHbIE 3aJJaHUsl, KOHTPOJIbHBIE pabOThI, OMPOC, 3alUTa JA0OPATOPHBIX PadOT), COOTBETCTBYIOT
cnenuduKe JUCIUILTUHBI U TPEOOBAHUSM K BBITYCKHUKAM.

dopMa MpPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYIEHTOB, NpeaycMoTpeHHas IIporpammoi,
OCYILIECTBIIsIeTCS B (pOpME HK3aMeHa, YTO COOTBETCTBYET CTATYCy AMCHUIUIMHBI, KaK JUCHUIUINHBI
obs3arenpHON yacTu yueOHoro mukia — bl ®I'OC BO nanpasnenust 05.03.04 I'mapometeoposio-
THsl.

@dopMbl OLIEHKH 3HAHUM, MpencTaBieHHble B [IporpamMmme, COOTBETCTBYIOT crielu(puKe Tuc-
LUTUTUHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.



YuebHO-MeToArYEeCcKOe o0ecreueHre AUCITUTUIMHBI MPECTaBICHO: OCHOBHOM JUTEPaTypor
— 2 ucroynuka (6a30BbIii yueOHUK U yueOHOE 1mocodue sl CaMOCTOATENbHOIM padoThI), TOMOTHU-
TEIBHON JUTEepaTypord — 3 HammeHoBaHUsA, VIHTepHET-pecypchl — 9 MCTOYHHUKOB U COOTBETCTBYET
tpedoBanusM @I'OC BO nanpasienus 05.03.04 I'magpomereoposiorus.
MartepuanbHO-TeXHUYECKOE OOecreueHne AUCHUIIMHBI COOTBETCTBYET crelr(UKe AUCUUTIIHHBI
«b1.0.13.01 Heopranudeckass XumMusi» U 00€CIEYMBACT MUCIOJIB30BAHNE COBPEMEHHBIX 00pa3oBa-
TEJbHBIX, B TOM YUCJIE UHTEPAKTUBHBIX METO/I0B OOyUEHHUSI.

Meroanueckue peKOMEHIAlMKU CTYICHTaM UM METOJIMYECKHE PEKOMEHJAIMU TpernojaBare-
JISIM 110 OpraHu3alyy O0y4YeHHs MO JUCUUIUIMHE Jal0T Mpe/ICTaBIeHue O creluduke o0ydyeHus mno
nucuumnae «b1.0.13.01 Heoprannueckast XuMusi».

OBILME BbIBO/IbI

Ha ocHoBaHMU MPOBEAECHHOI PELIEH3UH MOXHO C/IeaTh 3aKII0UEHUE, YTO XapaKkTep, CTPYK-
Typa U cojaepxanue pabdoueil nmporpammbl auctuiuinabl «b1.0.13.01 Heopranuyeckas xumus»
OIIOIT BO no nanpasienuto 05.03.04 I'mapomereoposiorus, HamnpaBieHHOCTh [lpuknagHas ruj-
poMeTeoposorus (kBanudHKaIUs BhITYCKHUKA — OakanaBp), paspaborannas Enuceesoii O.B., no-
HEHTOM Kadeapbl XUMHH, KaHIUIATOM OHOJIOTMYECKUX HayK, JOLIEHTOM, COOTBETCTBYET TpeOoBa-
HusM OI'OC BO, coBpeMeHHBIM TpeOOBaHUSM SKOHOMHUKH, PHIHKA TPY/a U MO3BOJIUT TIpH €€ pea-
JU3alUU YCHEIIHO 00eceunTh (POPMUPOBAHKE 3asIBICHHBIX KOMIETCHIIHIA.

Penenzent: bopucoB b.A., npodeccop kadeapbl mouBQBEACHHUS
Poccniickuil rocynapcTBEeHHBINA arpapHbIi
OHMOJOTHYECKHX HayK, Ipodeccop

€0JIOTMH U JIaHAIAPTOBEACHNU,
T - MCXA umenu K. A. Tumupszesa, 10KTOp

29 amnpens 2026 r.
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