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AHHOTALIUS

padoueil mporpaMMbl Y4eOHOM M CIUTIIMHBI
b1.0.13.01 «Heopranudeckasi XuMHus»»

JJIS1 MOATOTOBKH 0aKanaBpa no HanpasjaeHuio 35.03.04 Arponomus

Ilegb oCBOEHUS AUCHHUILIMHBI: OCBOCHUE CTYACHTAMH TEOPETUUYECKUX OCHOB XH-
MU, CBOUCTB OMOTEHHBIX U TOKCUYHBIX XUMUUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU IPO-
CTBIX U CJIOHBIX HEOPTaHMUECKUX BEIIECTB, MPUOOPETCHUE YMEHHUI U HABBIKOB PabOTHI C
MPOCTEUIINM JTa0OpaTOPHBIM 00OPYIOBaHUEM, XUMHUYECKOW IMOCYAON, U3MEPUTEIbHBIMU
puOOpaMU M peaKTUBAMH, BHITIOJTHEHHS PacYETOB HA OCHOBE TMOTYUYEHHBIX 3HAaHUM /IS yC-
MEUTHOTO OCBOCHUS MOCJIEAYIOMNX AUCIUIUINH U UCIOJIb30BaHUs B Oyayiiei npodeccuo-
HaJbHOM JESTCIHHOCTH.

MecTo JUCHUNJIMHBI B YUeOHOM IUIaHe. TUCIUIUIMHA BKIIOUYeHa B ukia b1, o6s3a-
TeJIbHasl 4acTh, AUCIUIUIMHA OCBauMBaeTCid B | ceMecTpe IO HampaBJICHHUIO TMOJITOTOBKH
35.03.04 — ArpoHoMus.

TpeGoBanus k pe3yJibTaTaMm 0CBOEHMS JUCHUIIMHBI: B PE3YJIbTaTE OCBOCHUS JIUC-
HUIUTMHBL popMupyroted cienyromue komnerenuu: YK 1.1, VK12, YK 1.3, VK 14, YK 1.5.

Kparkoe cogep:xanune nucuunjnibli: OCHOBHBIE TIOHSTUS U 3aKOHBI XUMUU. PacTBo-
pbl. CKOpOCTh M PHEPreTHKa XMMHUUYECKUX peakiui. Xumudyeckoe paBHoBecue. CTpoeHue
atoma. [lepuoamueckasi cucrema. Xumuueckasi cBsizb. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peakiuu. KoMIiekcHbIe COeTUHEHUS.

Oo6mas TpyaoeMKocTh nucuumanabl: 108/3 (acop/3au. e1.)

IIpoMeKyTOUYHBIA KOHTPOJIb: SK3aAMEH

1. Ileab ocBOeHMsI AU CIHIIINHBI

[enpto ocBoeHMs MUCHUIITUHBI «HeopraHudeckass XUMHUs SBISETCSI OCBOEHUE CTY-
JNEHTaMH TEOPETUYECKUX OCHOB XUMHH, CBOMCTB OMOTCHHBIX U TOKCUYHBIX XMMHUYECKHX
AIIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX M CIOXKHBIX HEOPTaHWYECKUX BEIIECTB, MpHoOpe-
TEHHUE YMEHUU U HABBIKOB pabOTHI C MPOCTEUIINM 1ab0paTOpHBIM 000PYAOBAHUEM, XHUMHU-
YEeCKOU MOCY10H, H3MEPUTEIbHBIMU TPUOOpaMU U PEaKTUBAMHU, BHITIONIHEHHUSI PacuéToB Ha
OCHOBE TIOJyYEHHBIX 3HAHHUH ISl YCIIEITHOTO OCBOCHHUS TOCIEAYIOMIUX AUCIUIUINH U HC-
MOJB30BaHMsI B Oymymied mpoecCHOHATbHONW NesSTeTbHOCTH. 3HAHUS, TTOyYeHHBIC, B TOM
qucliie, ¢ MPUMEHEHUEM IHQPPOBBIX TEXHOJOTUH (HampuMmep, oOpa3oBaTeIbHbIC OHJIAWH-
wiardopmer Stepik, Webinar u Zoom, Google-dbopMsbl 117151 opranu3amnuu 00paTHOW CBS3M),
MO3BOJISIT HE TOJBKO YCIEITHO OCBaWBaTh MOCIEAYIONTNE AUCIUTUTMHEI, HO M UCTIONIh30BaTh
ux B Oyayiei mpohecCuoHanbHOM 1A TEIbHOCTH.

2. MecTO IMCUMILIMHBI B Y4eOHOM Ipouecce

HNucuunnuna «Heopranwdeckass XuMus» BKJIIOUEHA B 00s3aTENBHBIN TMEpEUCHb
®I'OC nucumminH 6a30Bo# yactu. Jucuuminaa « Heopranuueckass XuMHs» pean3yeTcs B
cootBercTBUU ¢ TpeboBanusiMu OI'OC, OIIOII BO u YuebHOro miaHa Mo HarpaBlICHUIO
35.03.04 — ArpoHomus.

Hucuunnuna «Heopranuueckas XMMHs» SIBISIETCS OCHOBOIIOJATrarolie g u3yde-

HUS CIEAYIOMUX AUCHUIUIMH: «OpraHudeckas XuMus», «XuMus pusnueckas u KOJJIOU-
Has», «ITHCTpyMEeHTanbHbIE METObI aHanu3ay, «bnoxumus pacrenuin», «dusnonorus pac-
TEHUI», «Arpoxumus», «be30nacHOCTh KU3HEACATEIbHOCTHY, «MeToabl MOYBEHHBIX HC-
cienoBaHui», «MeToabl arpoXUMHYECKUX HCCleoBaHu», «CelbCKOX034iCTBEHHAs pa-
JUOJIOTUS» U JIP.



Oco0eHHOCTBIO JUCIUILIUHBI SBISETCS TPUMEHEHHE CEPhEe3HON TEOPETUUECKOM MO/I-
TOTOBKHU MPU GOPMUPOBAHUH HABBIKOB PAOOTHI B XUMUYECKOU TabopaTOopuu.

Pabouas nporpamma nucuurinabl « Heopranmdeckas Xumush»y 71 HHBAJIUIOB U JIUIL
C OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI pa3padaThIBACTCs UHIUBUIYAIBHO C YUETOM
ocoOeHHOCTeN MCUXO(PU3NUECKOTO PAa3BUTHS, WHANBUAYAJIbHBIX BO3MOXKHOCTEH M COCTOSI-
HUS 3/I0POBbS TAKUX O0YYarOIIUXCSI.

3. Hepeqeﬂb INIAHUPYEMbBIX pPE3yJjabTaTOB Oﬁy‘leﬂl/lﬂ o AMCIMIIIINHE, COOTHECCHHBIX C
INIAHUPYEMBIMHA peE3yJdbTaTaMU 0CBOCHUSL Oﬁpa30BaTeﬂbHOﬁ NnmporpaMmmabl

N3yuenue paHHOW y4eOHOM AMCHUIUIMHBI HAMpaBlieHO Ha (popMupoBaHue y 00Y-
YAIOIIUXCS KOMIETEHIIUMN, TpeACTaBICHHBIX B Tabmule 1.

4. CTpyKTypa U coiep:KaHue TUCUNILTHHbI

4.1 PacnpenesieHne TPyA0EMKOCTH IMCHUILIMHBI 10 BUAAM PadoT M0 ceMecTpaMm

OO6mias TpyH0EMKOCTh JUCHHUILTAHBI cocTaBiseT 3 3ad.en. (108 vacoB), ux pacrpe-
JieJIeHue 10 BUAaM paboT B CEMECTPE MPEICTABICHO B Ta0IHIE 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

HIOUCK, KPUTUYECKUH aHa-
73 ¥ CUHTE3 HH(pOpMa-
I[1H, IPUMEHSTH CHCTEM-
HBIN TIOJXOJT IJISl pEIICHUS
NIOCTaBJICHHBIX 33134

Bajavy, BeIIEISS ee Oa-
BOBBIC COCTABIISIONINE,
OCYILIECTBISIET IEKOMIIO-
BULIUIO 331a4u

OCHOBHBIE aJITOPUTMBI pe-
HICHUS TPAKTUYECKUX 3a-
aq

HOTO COCTaBa M MPOU3BO-
JTUTh HEOOXOANMBIE pacye-
TBI

Ko ConepxaHue B pe3ynbrare n3yueHus yueOHON JUCIUANINHEL 00 yYAOIIUECS JOIKHEL:
No : A . Nunaukatopsl KoMiie- Pesy ya ya A yHaom d
KoMIIe- KOMITETCHIINH (KUITU €€ N
/1 TEHIIAI 3HATH YMETh BJIAJIETh
TEHIIUN YaCTH)
1. |VK1 Crnocob6en ocymectsiath YK 1.1. Aranusupyer OCHOBHBIC 3aKOHBI XUMHUH, |TOTOBUTH PACTBOPHI 331aH- |0a30BBEIMH 3HAHUSIMU B

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

YK 1.2. Haxoaur u xpu-
THYECKH aHAJTH3HPYET
nH(pOpMaInio, He00X0-
ITMMYIO ISl pEILICHHUS
[TOCTaBJICHHOM 3a7a4X

OCHOBBI HEOPTraHUYECKON
XHMHUH B 00bEME, HEOOXO-
TUMOM Juts Tipodeccro-
HaJIbHOU AESITeNTbHOCTH,
OCHOBHbIE TpeOOBaHUS
TEXHHUKH 0€30MacHOCTH MpHU
paboTe B XUMHUYECKOM J1a-
O6oparopud,

IIPOU3BOJAUTH PACUETHI, HE-
00X0oaAMMBIE 1J1s IpOBeIe-
HUS DKCIIEPUMEHTOB, aHa-
JU3UPOBAThH, BOCIIPUHUMATh
XUMHYECKYIO HH(pOpMa-
LU0, IIJIAHUPOBATH JKCIIE-
PUMEHT, JeJIaTh BBIBOJbI HA
OCHOBAaHWHU IOJIyYEHHBIX
JKCIIEPUMEHTAIIBHBIX J1aH-
HBIX

OCHOBHBIMHU METOJAMH
aHajM3a U CUHTE3a Op-
TAaHUYECKUX COEIUHEHUN

YK 1.3. PaccmarpuBaer
BO3MOYKHBIE BAPUAHTBI
pelIeHus 3a1a4, ore-
HUBAs X JIOCTOMHCTBA U
HETOCTATKU

METOIbI aHAJTM3a IKCIICPH-
MEHTAIBHBIX JAHHBIX, Me-

TOIBI MATEMATHYECKON 00-
paboTKH pe3yabTaToOB aHa-
JI3a

MIPOBOJNTH XUMHUYECKHE
HCCIICIOBAHMS C COOITIOIe-
HUEM TEXHHUKH O€30I1acHO-
CTH, IPOU3BOJIUTH PACUETHI,
HEOOXOMMBIE JIJIsl TIPOBE-
JICHUS SKCTIEPUMEHTOB,
aHAJIM3UPOBATH, BOCIIPH-
HUMAaTh XUMUYECKYIO HH-
(hopMmaruio, IIAHUPOBATH
IKCIIEPUMEHT, JeNaTh BbI-
BOJIbI HA OCHOBAHHH ITOJTY-
YEHHBIX SKCIIEPUMEHTAIIb-
HBIX JTaHHBIX

HaBBIKAMH TTOMCKA UH-
(dbopmanuu NocpeacTBOM
ANIEKTPOHHBIX PECYPCOB
oUIHATBHBIX CATOB




YK 1.4. I'pamoTHO, JI0-
FMYHO, apTyMEHTHUPO-
BaHHO (popmMuUpyeT co0-
CTBEHHBIE CYKICHUS U
otieHkHu. OTianydaeT pak-
Thl OT MHEHHMH, UHTEP-
MpeTalnii, OLIEHOK U T.1.
B pacCyXJIEHUAX JAPYrux
Y4ACTHUKOB JESITEIbHO-
CTH

3aBHCHMOCTb XMMHUYECKHX
CBOMCTB COSTMHEHUM OT
Haau4us QYHKIIHMOHATBHBIX
TPYIII U UX B3aUMHOTO
PacIoJIOKEHUS

paboTaTh C TUTEPaTypPHBI-
MU UCTOYHUKAMU

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

YK 1.5. Onpenenser u
OIICHUBACT ITOCJICICTBH
BO3MOJKHBIX peIICHUHN
Bajaun

OCHOBHBIC ITpaBUJIa PaOOTHI
C BPEHBIMU M TOKCUYHBIMHU
XUMUYECKUMHU COCIUHE-
HUSMH, UX CBOMCTBaMH,
BO3MO>KHEIC ITOCIICACTBHS
XHUMH3AIAN

paboTath ¢ mpudbopamMu u
000pyI0BaHNEM, UCIIOJIb-
3YEMBIM JUIsI XUMHUYECKOTO
IKCIIEPUMEHTA

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




Ta0Omuma 2

PacnpenesieHue Tpy10€MKOCTH JTMCUMILUIMHBI 10 BUIaM padoT 3a ceMecTp

TpynoémkocTb
Buj yueOHoii padoThl yac. B T.4. 10 1
ceMecTpy
O0mas TpyI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KontakTHas padora: 14,4 14,4
AyauTopHasi pabora 14,4 14,4
8 MoMm uuce:
aexyuu (J1) 6 6
nabopamopnvie pabomwl (JIP) 8 8
KOHMAKmHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocrositesabHast padora (CPC) 85 85
camocmosmenvHoe uzyuenue paz0enos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMEPUANId U Mamepuaia 85 85
VUeOHUKO8 U YUeOHbIX NOCOOULL, NOO20MOBKA K 1aDOPAMOPHbIM U
NPAKMUYECKUM 3AHAMUIM, KOJIOKGUYMAM U M.0.)
Iloozomoska K s3K3ameHy (KOHmpoib) 8,6 8,6
Bu mpoMexXyTOYHOTO KOHTPOJISL: 9K3aMeH
4.2 ConepxxaHue TUCHHUIINHBI
Tabmuma 3

TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI

AynuTopHas padora Bueayauro
HaunmeHoBaHMe pa3/e/ioB U TeM
A g,Kp“ynHéHo) Bcero JI JIP MKP pHas
padora CP

Paznen 1 «TeopeTuueckne 0OCHOBBI 99 6 8 - 85
XHMHUW»
Tema 1 «OcHOBHBIE TOHATHS U 3aKOHBI XH- 2,6 - - - 1
MHH»
Tema 2 «PacTBOpBI» 38 4 6 - 30
Tema 3 «CKOpOCTb U SHEPreTHKA 14 2 2 - 10
XUMUYECKHUX peakIni. XUMHUYECKOe
paBHOBECHE»
Tema 4 «Ctpoenue atoma. Ilepuoanueckas 44 - - - 44
cucreMa. XMMHUYECKasl CBA3b.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakmn. KoMITJIEKCHBIE COSTUHEHUS»
KonraktHas paboTa Ha IPOMEKYTOUYHOM 0,4 - - 0,4 -
koHTpose (KPA)
ITonroroBka K 3k3aMeHy (KOHTPOJIb) 8,6 - - - 8,6
Bcero 3a 1 cemecTp 108 6 8 0,4 93,6
HToro mo gucuumnjinue 108 6 8 0,4 93,6




Pa3nen 1 «Teopernyeckne 0CHOBBI XMMHID)

Tema 1 «OcHOBHBIE IOHATHSA U 3aKOHBI XUMUW»

CrexuoMeTpusi, MOJIb, MOJIIpHAsl Macca, CTEXHOMETpUUYECKHe KO3 UIIMEHTHI, CTe-
XUOMETPUYECKNE MHIEKCHI, 3aKOH COXPAaHEHMUS MAacChl, 3aKOH KPaTHBIX OTHOIIECHHUH, 3aKOH
IOCTOSIHCTBA COCTaBa, 3aKOH MPOCTHIX OOBEMHBIX OTHOILLIEHHH, 3aKOH ABOrajpo, NOCTOSH-
Hasi ABOraJpo, 3aKOH SKBMBAJIEHTOB, XUMUYECKHH SKBUBAJIEHT, ()aKTOpP SKBUBAJIEHTHOCTH,
MOJISIPHAsI Macca DKBUBAJICHTA.

Tema 2 «PacTBOpBI»

MousipHasi KOHLIEHTpaLus, MOJISIpHAs KOHLEHTpalus 3KBUBAJIEHTa, MaccoBas J10JI,
TUTP, TEPMOJAMHAMHYECKHE IPUUNHBI 00pa30BaHUs PACTBOPOB; (PU3NUECKUE U XUMUYECKUE
CuJIbl, 0OYCIIOBIMBAIOIIME OOpa30BaHUE PACTBOPOB; OTJIIMUME CUJIBHBIX 3JIEKTPOIUTOB OT
CJ1a0BIX; THUIIBI CUJIBHBIX 3JIEKTPOJIUTOB; TMApATAIMS HMOHOB, IEPBUYHAS M BTOpPUYHAS TU-
paTHbIe OOOJIOUKH, KPUCTAJUIOTMIPATHI; AKTUBHOCTb, KOA(PQHUIMEHT aKTUBHOCTH; THIIBI
c1a0bIX 3JEKTPOJUTOB, KOHCTAHTBl U CTENEHHM JAMCCOLMALUU CIa0bIX 3JIEKTPOJIIUTOB; BOJA
Kak cJa0blil 2JIEKTPOJIUT, HOHHOE MPOU3BEACHUE BObI, BOJIOPOIHBIN U THAPOKCUIIBHBIN I10-
Ka3aTelIu pacTBOPOB, CIIOCOOBI M3MEPEHHUS BOJOPOJHOIO MOKa3aTes; Oy(epHble pacTBOPHI;
TUAPOIN3 COJIEH, TUIIBI TUAPOIN3a, KOHCTAHThI U CTEIICHH THIPOJIM3a COJIEH; 3HAYEHHE pac-
TBOPOB CHUJIBHBIX M CJIA0BIX 3JIEKTPOJIUTOB B XUMHUH U OMOJIOTHUU.

Tema 3 «CkopoCTb U PHEPreTUKAa XMMUYECKUX PeaKIMii. XUMHUUECKOEe paBHOBECHE)

CpenHsisi 1 HCTUHHAS CKOPOCTh XMMUYECKOW peakiuy; (aKTOphl, BIUSIIOLINE HA CKO-
POCTh pEaKkUMH; XUMHYECKasl PEaKlrs KaK IOCJIECIOBATEIbHOCTh JJIEMEHTAPHBIX CTaJINM;
3aKOH JEHCTBYIOIIMX MaccC JJIs JIEMEHTApHOM CTaJuy XMMHUYECKON PEaKIUu, KOHCTAHTa
CKOPOCTH PEAKLMH; 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEpaTyphl, IPaBU-
7o Baut-T'odda, ypaBHenne AppeHunyca, SHEprus aKTUBAIUU, SHEPTETHUECKUN Oapbep, ak-
TUBHUPOBAHHBIA KOMIUIEKC, KaTajau3, KaTaIu3aToOpbl, PEPMEHTHI; 3HAUEHHE YUEHUsI O CKOpO-
CTH XUMHUYECKON PEeaKIH B XUMUHU, OMOJIOTMH U CETTbCKOM XO3SHCTBE; XUMUYECKOE PaBHO-
BECHE KaK KOHEUYHBIH pe3yslbTaT CaMONPOMU3BOJIBHOIO MPOTEKaHHUS OOpPAaTUMOM peakluu,
JUHAMHWYECKUI XapaKTep XMMHYECKOTO PaBHOBECHS, IPU3HAKA UCTUHHOTO PABHOBECHS, 3a-
KOH JICMCTBYIOLIMX MAcCC JUIsl XMMUYECKOro paBHoBecus, npuHuun Jle Ilarense, pons xu-
MUYECKUX PABHOBECHUU B IPUPOLE; TEPMOAUHAMUYECKUE CUCTEMBI: OTKPBITHIC, 3aKPBITHIC,
W30JIMPOBAaHHbIE, TOMOTCHHBIE U F€TEPOTrCHHBIC; BHYTPEHHSS SHEPIUs, SHTAIBIINS, TEIIO-
BOH 3 (eKT XMMHUEeCKO! peakiuu, 3akoH ['ecca, SHTpoNHs Kak Mepa BEpOSITHOCTH COCTOSI-
HUSI CUCTE€MBbI, U3MEHEeHHEe Hepruu [ mb0ca kak KpuTrepuil BO3MOKHOCTH CaMOIPOU3BOJIb-
HOT'O ITPOTEKAHUs PEaKLHUU.

Tema 4 «Ctpoenue atoma. [lepuoanueckas cucrema. XuMuueckas cBsizb. OKHUCIN-
TEJIbHO-BOCCTAHOBUTEIIbHBIE peaKkUUU. KOMIUIEKCHBIE COCITMHEHU»

CrpoeHue atoma, OCHOBHBIE NPUHLUIBI KBAHTOBOW TEOPUM CTPOEHHMS BEILECTBA;
KBAHTOBBIE YMCIIA: TJIABHOE, OPOUTAIbHOE, MATHUTHOE U CIIMHOBOE; YHEPIeTHUECKHUE YPOB-
HU U MOJAYPOBHU aTOMa; MPUHIUIIBI 3aMOTHEHHSI SJIEKTPOHHBIX OpOUTaliell aTOMa B OCHOB-
HOM cocTosinuu: npunuun [laynu, npaBuno XyHnaa; 3JeKTpOHHbIE EMKOCTH OpOuTaeH, mo-
JTYpOBHEH M ypOBHEW aTOMa; CIIOCOOBI 3alHMCH AJIEKTPOHHBIX (POpPMYIT aTOMa; COBpEeMEHHas
dbopmynupoBka mnepuoanyeckoro 3akona JI.JMI. MenneneeBa; CTpyKTypa NepuOaUYECKON
cucreMsl; npasuia B.M. Kile4koBCKOTo; NEpuOAUYHOCT U3MEHEHUS CBOWCTB aTOMOB JJIe-
MEHTOB: DHEPTUHM MOHU3ALMH, CPOJICTBA K MIEKTPOHY, DJIEKTPOOTPHULIATEIIBHOCTH, PAIHYCOB
Ban-nep-Baanbca; nepuoandeckuii XxapakTep U3MEHEHUSI XUMUUECKUX CBOWCTB 3JIEMEHTOB;
CBSI3b PACIpPOCTPAHEHHOCTH XMMHUYECKHUX JJIEMEHTOB C MX MOJOXEHUEM B MEPHOINYECKOU
CHUCTEME, MAaKpO- U MHUKPOIJIEMEHTHI; TUIbl XUMHUUYECKOU CBSI3M; XapAKTCPUCTUKU CBS3CHU:
AIIEKTPUYECKUE TUMOJIbHBIE MOMEHTHI, 3(()EeKTHUBHBIEC 3apsiibl AaTOMOB, CTENIEHb UOHHOCTH,
HAIPABJIICHHOCTh U HACBIIICHHOCTb, YHEPIUs M JJIMHA CBSI3U; METOJ BAJICHTHBIX CBS3EH;
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CUTMa- U MHU-CBSI3U, TUIbI THOPUAM3AIMU aTOMHBIX OpOUTaNe U TeOMeTpHsl MOJIEKYI;, Me-
TOJI MOJIEKYJISIPHBIX OpOUTalIell; MpUMEHEHNE TEOPUH XUMUYECKOM CBS3M B XUMUU U OHOJIO-
TUN.

OKHCIUTENBHO-BOCCTAHOBUTEIBLHBIE PEAKIUHU, CTEIIEHb OKHUCIICHUS, OKUCIHMTEIU U
BOCCTAHOBUTEIIN, OKUCJIEHUE U BOCCTAHOBIICHHUE; COCTABJICHUE YPaBHEHUSI OKUCIUTENIbHO-
BOCCTAHOBUTENBHBIX  peakuuid  (METOJ  HMOHHBIX  TOJypeaklMii);  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIE NTOTCHIMANBI, YpaBHeHHEe HepHcra; onpeneneHue HanpasiIeHUs Ipo-
TEKaHUsl OKHUCIIMTEIIbHO-BOCCTAHOBUTENBHBIX pEAaKIUH C TMOMOIIBIO OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX MOTEHIMAIOB, POJb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN B
IIPUPOJIE.

KomMmruiekcHble coeiMHEHMsI, CTPOCHUE KOOPAUHAMOHHON c(hepbl KOMILJIEKCHBIX
COCJIMHEHUHN: KOMILUIEKCOOOpa3oBaTeib, JUTaHbl, JTOHOPHBIE aTOMBI JIUTAHIOB, JEHTAT-
HOCTb, KOOPJIMHALIMOHHOE YMCJIO0, TEOMETPHUSI KOOPIUHAIMOHHON c(ephl; BHENTHECHEPHbIE
MOHBI; KOMIUIEKCHI C X€JIaTO00Pa3yIOIMMHI U MAKPOLUKINYECKUMHU JIMTAaHAAMM; JUCCOLIHA-
11 KOMIUIEKCHBIX CO€IMHEHUI B PacTBOpax, KOHCTAHThl YCTOMYMBOCTU U KOHCTAHTHI HeE-
CTOMKOCTH; (paKTOPHI, BIUSIONIME HA YCTOWYUBOCTh KOMIUIEKCHBIX COCAMHEHHI B PacTBO-
pax: TeMIneparypa, XeJlaTHbI U MaKpOLMKINYEeCKUH 3((PEKThl, 3apsa LEeHTPAJIbHOIO HOHA-
KOMILIEKCOO0pa3oBaTelis, TeOpus KOOPAWHALMOHHOW XUMHUYECKOW CBSI3M, 3HAUEHUE KOM-
TUIEKCHBIX COCTUHEHUN B OMOXMMUH KIETKH.

4.3 Jlekuuu/nadbopaTopHbie 3aHATHS

Tadmuna 4
Conep:xanue Jad00OPATOPHOr0 NPAKTHKYMA U KOHTPOJIbHBIX MEPONPUSATHI
Ne Ne u Ha3BaHMe JIeKIUiA/ Dopmupyembie Bux Koxa-Bo
Ne paznena KOHTPOJILHOI'0
n/n J1260PaTOPHOr0 MPAKTHKYMa KOMIeTeHIINH 4acoB
MeponpuATHSA
1. Pa3nes 1. TeopeTnyeckne OCHOBBI XHMHH 14
Tewma 2. Pac- | Jlekus Ne 1. PactBopsil. YK-1.2; OIK- - 4
TBOPBI JlaGopatopHnas pabora Ne 1. 11

«[IpuroToBIICHNE PACTBOPOB

UT. -
3aJaHHOT'O COCTaBa» saliuTa 11abo

paTopHOH pa-

0OOTEI, KOH- 2

TPOJIbHAs pa-
oota

Jlaboparopras pabora Ne 2.
«DKCIepruMeHTaIbHOE OTpe-
JieNIeHIEe BOJIOPOTHOTO TTOKa3a-

3amura J1abo-
paTopHOH pa-

TS 0OOTBI, KOH- 2
TPOJBHAS pa-
6ota
Jlaboparopnas pabota Ne 3. 3amuTa J1a0o-
«M3y4yeHus BAUSHUS TPUPOIbI paTtopHoi pa-
COJIH, TEeMITePaTypPhl U KOHIICH- 0O0THhI, KOH- 2
TpaIyy pacTBOpa Ha MPOIecc TPOJIBHAS pa-
TUIPOITU3a» 6ota
Tema 3. Jlexmusa Ne 2. XuMnueckas Ku-
CkopocTh U | HETUKA. XUMUYECKOE PaBHOBE- - 2

OHCPIrCTHUKA CHUc
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n/n

Ne pazgena

Ne n HazBanme Jexnmii/
J1a0OPATOPHOr0 MPAKTHKYMA

Bun
KOHTPOJILHOTO
MepPOonpusATHSs

Koa-Bo
JacoB

®opmupyembie
KOMIIeTeHIINH

XHUMHYECKHX
peaKuuu.
Xumudaeckoe
paBHOBecCHE

JlaGopaTtopnast pabota Ne 4.
«CMeleHne XuMU4ecKoro
paBHOBECUS»

3arura Jrabo-
paTropHoO pa-
0OTHI, KOH-
TPOJBHAS pa-
6ota, onpoc 1o
Temam 1-3

4.4 IlepeyeHb BONPOCOB /IJIsi CAMOCTOATENIbHOT0 U3Y4YeHH sl JUCHMILTHHBI

Tabmuna 5

Hepequb BOIIPOCOB 1JId CAMOCTOATC/IbHOI0 N3YyIYCHHUS TUCIHHUITJINHBI

Ne pa3nesna u TeMbl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB JIJIsS CAMOCTOSITEILHOTO
U3y4YeHHusl

OCHOBHEBIE
3aKOHBI

Tema 1.
HOOHATUA WU
XUMHHA

CrexuoMeTpusi, MOJIb, MOJISIpHAsi Macca, CTeXHOMETpHUYECKrue Kod(-
(PUILUEHTHI, CTEXMOMETPUUECKHE UHJIEKChI, 3aKOH COXPAaHEHHUS MacChl,
3aKOH KpPaTHBIX OTHOUIEHUH, 3aKOH MIOCTOSIHCTBA COCTaBa, 3aKOH MPO-
CThIX OOBEMHBIX OTHOIICHUM, 3aKOH ABOTaJpO, MOCTOSTHHAsA ABOraj-
PO, 3aKOH IKBHUBAJICHTOB, XUMUYECKUI SKBUBAJICHT, ()aKTOp SKBUBA-
JICHTHOCTH, MOJISIPHAsI Macca SKBUBAJIEHTA

Tema 2. PacTBOpBI

MossipHasi KOHIIEHTpaLusi, MOJSIpHAsi KOHLEHTpaLus SKBHUBAJICHTA,
MaccoBasi J0Jsl, TUTP, TEPMOJAMHAMUYECKUE MPUUUHBI 00Opa30BaHUS
pacTBOpoOB; (U3NYECKME U XUMHUYECKUE CHIIbI, OOYCIIOBIMBAIOIINE
o0pa3oBaHHE PAacTBOPOB; OTIMYME CHIIBHBIX 3JIEKTPOJIUTOB OT Clla-
OBIX; TUIBI CUJIbHBIX 3JIEKTPOJIUTOB; THpATallis HOHOB, IEPBUYHAS U
BTOpUYHAs THApPATHbIE 000JOYKH, KPUCTAJUIOTUAPATHI, aKTUBHOCTD,
KO3(PUIIMEHT aKTUBHOCTH; TUIBI CIAOBIX 3JIEKTPOIUTOB, KOHCTAHTHI
U CTENEHH AMUCCOIMAIMU CIa0bIX 3JEKTPOJIUTOB; BOJA KaK CIa0bIi
AJIEKTPOJIUT, MOHHOE IPOU3BENECHUE BOJBI, BOAOPOIHBIM M THUIPO-
KCUJIbHBIN [TOKA3aTeIN pacTBOPOB, CIIOCOOBI U3MEPEHHUS BOAOPOIHOTO
nokasareJsi; OydepHble pacTBOPbI; THAPOIU3 COJIEH, TUIBI THIPOJIN3A,
KOHCTaHTBl M CTENEHU THIPOJIN3a COJIeil; 3HaUeHHEe PacTBOPOB CUJIb-
HBIX U CJIA0BIX IEKTPOIUTOB B XMMHUHU M OMOJOTHU

Tema 3. CkopocTh H
SHEpPreTuKa XuMuye-
CKMX peaKkuui. XUMH-
YECKOE PaBHOBECHUE

CpenHsis ¥ UCTHHHAs CKOPOCTh XMMHYECKOH peakmuu; (akTopHl,
BJIMSIOIIME HAa CKOPOCTh PEAKLMHU; XMMHUYECKasl peakius Kak Iocie-
JIOBAaTEIILHOCTh DJIEMEHTAPHBIX CTaIUi; 3aKOH JEHCTBYIOIIMX Macc
JUIS JIEMEHTapHOM CTaJuy XUMHUYECKOH peakiMy, KOHCTaHTa CKOpO-
CTH PEaKIMH; 3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEaKIHH OT TeM-
nepatypsl, npaBuwio Baut-I'odda, ypaBHeHue AppeHuyca, sHEprus
aKTUBAIMH, SHEPreTHYECKHid Oaphep, aKTUBUPOBAHHBIN KOMILIEKC,
KaTaJlu3, KaTajau3aTopbl, (epMEHTHI; 3HaUCHHE YUEHHsS O CKOpPOCTH
XUMHYECKOH PEaKklInu B XMUMHHU, OMOJIOTHH M CEITBCKOM XO3SIHCTBE;
XMMUYECKOE PaBHOBECHE KaK KOHEUHBIH pe3ysbTaT CaMOIpPOM3BOJIb-
HOTO TIPOTEKaHUsI 00paTUMON pEaKIMH, TUHAMUYECKUN XapaKTep XH-
MHYECKOT0 PaBHOBECHsS, MPHU3HAKH HCTHUHHOTO PABHOBECHUS, 3aKOH
JNEHCTBYIOIMX Macc JUIsl XMMHUYECKOTO paBHOBECHs, MpWHIMI Jle
[laTenbe, poib XMMUYECKUX PAaBHOBECHI B MPUPOE; TEPMOJUHAMHU-
YECKHE CUCTEMBI: OTKPBITHIE, 3aKpPBIThIC, M30JUPOBAHHBIC, TOMOTCH-
Hbl€ M TE€TEePOTEHHbIC; BHYTPEHHSSI SHEpPIus, SHTAJbIUS, TEIIOBON
b PexT XUMUIECKO# peakiuu, 3akoH [ 'ecca, SHTpOMHS Kak Mepa Be-
POSITHOCTH COCTOSIHUSI CHCTEMBI, M3MEHeHHe sHepruu ['mbOca kak
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Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /JIS CAMOCTOSITEILHOTO
H3yYeHHs

KpUTEpUN BOZMOXKHOCTH CaMOMIPOU3BOJIHHOTO MPOTEKAHUS PEAKIIUU

Tewma 4. Ctpoenue
atoma. [lepuoanue-
CKas cucrema. XUMHU-
yeckas cBs3b. OKHC-
JINTEILHO-
BOCCTAHOBHUTEJILHBIE
peakunn. Komrekc-
HBIE COEAUHEHNS

CrtpoeHue aTroma, OCHOBHbIE IIPUHLUIIBI KBAHTOBOW TEOPUM CTPOCHMUS
BEIIECTBa; KBAHTOBBIC YHCIIA: IJIABHOE, OPOUTAIbHOE, MAarHUTHOE U
CIIMHOBOE; PHEPreTUUECKUE YPOBHU U MOJYPOBHHM aTOMa; HMPUHLIUIIBI
3aI0JIHEHUS JICKTPOHHBIX OpOUTaNiell aToMa B OCHOBHOM COCTOSIHHH:
npuHuun Ilaynu, npaBuno XyHna; 3J€KTpOHHbIE €MKOCTH OpOMTa-
Jeil, moaypoBHEH M ypoBHEH aToMa; CriocOObI 3allUCH 3JIEKTPOHHBIX
dbopmyn aToma; coBpeMeHHass (POPMYIUPOBKA TIEPUOTUIECKOTO 3aKO-
Ha .. MenneneeBa; CTpyKTypa NMEpUOAYECKON CUCTEMBI; ITpaBUIIa
B.M. Kiieuk0BCKOT0; NEPUOAMYHOCTh U3MEHEHUS CBOMCTB aTOMOB
AJIEMEHTOB: HEPIrUU MOHM3ALMHU, CPOACTBA K AJIEKTPOHY, JIEKTPOOT-
pHULIaTeNbHOCTH, paainycoB Ban-nep-Baanbca; nepuonnyeckuil xapak-
TE€p U3MEHEHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB; CBSI3b pacnpocTpa-
HEHHOCTH XMMHUYECKHUX 3JIEMEHTOB C UX IOJIO)KEHUEM B IEpUOAMYE-
CKOU cuCTeMe, MaKpO- U MUKPO3JIEMEHTHI; TUIIbI XUMHUECKOU CBSI3U;
XapaKTEPUCTHKH CBS3EU: JEKTPUUYECKHUE NUIOIBbHBIE MOMEHTHI, 3(-
(beKTUBHbBIE 3apsAabl aTOMOB, CTENEHb MOHHOCTH, HANPABICHHOCTh U
HACBILEHHOCTh, SHEPrUsl U JJMHA CBSA3M; METOJl BAJICHTHBIX CBA3EH;
CUT'Ma- U MHU-CBSI3U, TUIIBI THOPHUIN3ALIUYA AaTOMHBIX OpOUTANel U Teo-
METpUs. MOJIEKYJ; METOJ MOJIEKYJIAPHBIX OpOuTalel; NMpUMEHEHUE
TEOpUU XUMHUYECKOW CBSI3U B XUMHUHU U Ouonoruu. OKHCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIUHU, CTENEHb OKHMCIEHHS, OKHCIUTENIH U
BOCCTAHOBUTEH, OKHUCIEHUE U BOCCTAHOBIICHHE;, COCTABJICHUE ypaB-
HEHUSl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi (METOJ MOHHBIX
MOJypeaKklnuii); OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC —IMOTCHIIMAIIBI;
ypaBHeHue HepHcra; ompeneneHue HampaBieHUs! MPOTEKaHUS OKHUC-
JIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMNA C IOMOLIBI OKHCINUTEIBHO-
BOCCTAHOBUTEJIbHBIX MOTEHIINAJIOB, poib OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakuuil B mnpupoje. KoMiiekcHele coenuHe-
HUS, CTPOEHHE KOOPAMHALMOHHOW c(epbl KOMILJIEKCHBIX COEIUHE-
HUI: KOMIUIeKCooOpa3oBarTeb, JUTaHAbl, JOHOPHBIE aTOMBbI JIMTAH-
JIOB, J€HTATHOCTb, KOOPAMHALIMOHHOE YMCIIO, T€OMETPHUS KOOpJIUHA-
IMOHHOU cephl; BHELIHEC(EepHbIE HOHBI; KOMIUIEKCHI C XeIaTooopa-
3YIOUIMMH U MaKpOLMKIMYECKUMH JIMTaHJaMH; JHUCCOLMALINS KOM-
IUIEKCHBIX COECJUHEHMM B PAacTBOPax, KOHCTAHTbI YCTOWYMBOCTH H
KOHCTaHTbl HECTOMKOCTH; (PAKTOPBI, BIMSIOINIME HA YCTOWYUBOCTD
KOMIUIEKCHBIX COECIMHEHHUI B pacTBOpPax: TEMIEPATypa, XEJIATHBIA U
MaKpOLUMKINYECKUH  3PGeKThl, 3aps]  LEHTPAJIbHOIO  HOHAa-
KOMILJIEKCO0Opa3oBarteisi, TEOpPHs KOOPAMHALMOHHOW XHUMHYECKON

CBs3HU, 3HAYCHHNEC KOMIIJICKCHBIX COC}II/IHCHI/Iﬁ B OMOXUMHHU KIETKH

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Tabmuma 6

HpnMeHe}me AKTHBHBIX 1 HHTCPAKTUBHBIX 06p330BaTeJ'ILHle TEXHOJIOT UM

n/n

Tema u popma 3ansaTHSA HHTEPAKTHBHBIX 00pPa30BaTeJbHBIX TEXHOJI10-

HaumenoBanmne HCNMOJb3yEMbIX aKTHUBHBIX H

07

[Ipurorosnenne pacTBOpoB JIP | PabGota B ManbIX rpynmnax

PacTBOpBI 251€KTPOIUTOB JIP | PaGoTa B MabIX rpynmax

Wi

I'maponus coneit

JIP | PabGoTta B MasIbIX rpyrmimax
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e HanmeHoBaHMe HCIIO0/Ib3YEeMBIX AKTHUBHBIX M
11/-11 Tema u popma 3ansaTHsA HHTEPAKTHBHBIX 00pa30BaTeJbHbBIX TEXHOJIO0-
rui
4. | Xumudeckas KHHETHUKA. XUMHUYe-
JIP | PabGoTta B MaJIbIX rpyImimax
CKO€ paBHOBECHE

6. Tekynuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHASI ATTeCTALMS M0 HTOram
OCBOEHHUS M CHUNINHBI

6.1. KOHTpOJILHLIe paGOTbl, HHAUBUAYAJBHbBIC 3aIaHUA, OIIPOC

[IpuMepsl KOHTPOJILHBIX PA0OT:

OEJEPAJIBHOE TOCYJJAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJIbBHOE YUPEXJIEHUE
BBICHIEI'O OBPA30OBAHU
POCCHUMCKHMI IT'OCYJAPCTBEHHbBI ATPAPHBIA YHUBEPCUTET —
MCXA nmenun KA. THMHUPSISEBA
(®PI'OY BO PTAY - MCXA nmenu K.A. Tumupsizena)

Kadenpa xumun
KonTpomnsnas padota no Teme «CriocoObl BRIpaXKEHUSI COCTaBa PACTBOPOB
BapuanTt 1
1. Kak Ha3pIBaeTCs OTHOIICHHE KOruecTBa B (MoJb), coaepikalierocs: B pacTBope, K 00b-
€My 3TOro pactopa’?
2. Kakas gactuna sBisieTCsl 5KBUBAJICHTOM CEPHOM KHUCJIOTHI B pEAKIINU:
H,SO,+ 2NaOH = Na,SO, + 2H,0?
3. CkonbKO TpaMMOB XJIOpHJa HaTpus TpedyeTcs s npurotosienus 1 1 20%-ro pactBopa
mIoTHocThIO 1,15 r/mn?
4. Beruucnure tutp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 /Mt
5. K 100 mu pacTBOpa a30THOM KUCIIOTHI C MOJIAPHOM KOHIIEHTpaIruei 1 Mob/m npubaBuiu
300 mut Bosibl. BeryucinTe MOJISIpHYIO KOHIICHTPAIMIO MTOJIYyY€HHOT0 pa30aBIeHHOTO pac-

TBOpA.

OEJEPAJIBHOE TOCYJJAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJIbBHOE YUPEXJIEHUE
BBICIIEI'O OBPA3OBAHUS
POCCHUHCKHIM I'OCYJIAPCTBEHHbBIN AT'PAPHBIA YHUBEPCUTET —
MCXA umenu KA. THUMHUPSIBEBA
(®I'bOY BO PI'AY - MCXA umenn K.A. Tumupszesa)

Kadenpa xumun
KonTposibHas pabora o teme
«XUMHYECKAsT KHHETUKA. XUMUYECKOE PABHOBECUE)
Bapmuanr 1
1. Bo ckosIbKO pa3 yBEIUYHUTCS CKOPOCTh pEeaKIuu
2N;05y = 4ANO; () + Oy
MpU YBEJIMYEHUU JABJICHHUS B TPU pasa, €CIU IKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO 3aBHU-

CUMOCTBb CKOPOCTH PCAKIWH OT KOHICHTPAIMU pPCAarcHTa OMUCBIBACTCA YPABHCHUCM vV =
KC(N,Os)?
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2. Ha ckonbko rpaaycoB HYKHO MOBBICHUTH TEMIIEPATypy, YTOOBI CKOPOCTh PEaKIUU BO3-
pocna B 64 pasa, eciu TeMrepaTypHbIi KO3 GUITUEHT CKOPOCTH peakiuu paBeH 47

3. B repMeTHYHO 3aKpBITHIN COCY BMECTHMOCTHIO 1 J1 momectriau 0,1 Mob eHTaxopuIa
docdopa. [Ipu HarpeBanuu 10 HEKOTOpOoU TemmnepaTypbl 50% HCXOTHOTO KOJIUYECTBA MEH-
taxjopuaa ¢pocdopa pa3iIoKIIOCh U yCTAHOBHIOCH PABHOBECHE:

PC|5 ) = PC|3 6] + C|2 o)
BorluuciauTe paBHOBECHBIE KOHIIEHTpAlUU NeHTaxiaopua pocdopa.
4. B xakoM HaIlpaBJIE€HUHA CMECTUTCS PABHOBECHE PEAKIINU

2CH4(r) + 302(r)+ 2NH3(F) = 2HCN(F) + 6H20(r); AH =-939 KI[)K

a) pY MOHWKEHUU TEMIIEPATyphl; 0) IPH MOBBIILICHUN JaBICHHUS.

5. Beruncnure TemioBoil 3ppext peakuuu o0pa3oBaHus CEPHON KUCIOTHI:
H,O o) T SO; o) = H,SO, (x)
SIBnsiercs My qaHHas peakuus YK30TEPMUUECKON WIH SHAOTEPMUYECKOM ?

[TpuMmeps! nuauBuayaisHbiX 3aganuii (CPC):

3ananue 1o TeMe «CrnocoObl BEIPAKEHUS COCTaBa PaCTBOPOB)
Bapmuanr 1

1. B mpuiioxkeHuH 2 NMpUBEIEHBI COCTABBI PACTBOPOB, MCIOJIB3YEMbIX ISl TUAPOIIOHHOTO
BBIPAIMBAaHUS PACTEHUH B YCIOBMSX 3allMIIEHHOrO IpyHTa. [107B3ysCh 3TUMU JaHHBIMH,
BBIYMCIIUTE MOJISIPHYIO KOHIIEHTPAIMIO KAXKJIOH M3 COJEH a30THOM KHUCIOTHI, BXOASIINX B
cocTaB nurTareiabHoro pactsopa Kuomna. IlnotHocTs pacTBOpa npuHATH paBHOU 1 /M.

2. B 240 mn Boab! pactBopmin 10 r xymopuaa kanus. Beraucinre MaccoByro A0J0 3TOU CO-
JIM B IPUTOTOBJIEHHOM PacTBOpE.

3. KakoBa MossipHasi KOHIIEHTpaus 2 H. pacTBopa PocHOpHON KUCIOTHI, €CIU MPOTYKTOM
peaxiuu HeluTpanu3anuu sBisercs ruapodocdaT HaTpus?

4. Cxonpko rpaMMoB 25%-T0 pacTBOpa rUAPOKCHIA KIS HYKHO TPUIUTh K 400 MJT BOJIBI,
yT0OBI TPUTOTOBUTH 15%-1 pacTBOP?

5. CKOJIBKO MUJUIMJIUTPOB 2 H. PAcTBOpa CEPHOM KUCIOTHI HYKHO B3STh JJIsl IPUTOTOBIIE-
Hus 3 1 0,06 H. pacTBOpa?

3ananue no Teme «BoopoiHbIi moKa3aTenby
Bapmuanr 1

1. Berunciiure pH TomatHoro coka, B 100 1 koToporo coaepxurcs 4 Mr KaTHOHOB BOJIOPO-
Ja.

2. OntumainbHble 3HaueHHs] pH MoYBbI AJ1 BeIpalIMBaHUs ropoxa KOoJeOaroTcs B Mpeaenax
ot 6,0 10 8,0. Bo ckoibKO pa3 KOHUEHTPALU KATHOHOB BOJOPO/1a, COOTBETCTBYIOLIAs MU-
HUMaJIbHOMY 3HaueHUI0 pH, MpeBblIaeT KOHIEHTPALUIO KaTHOHOB BOAOPOJA, COOTBETCT-
BYIOLIYIO MaKCUMaJIbHOMY 3HaueHuto pH?

3. Briuucnure pH pactBopa XJ10poBOAOPOJHOM KUCIOTHI, B 1 71 KOTOporo coaepxutcs 36,5
r HCI: a) 6e3 yuéra oTiiMuusi akKTUBHOCTH OT KOHUEHTpaUMH; 0) ¢ y4€TOM OTJIMYMUS aKTHB-
HOCTH OT KOHIIEHTpanuu (3HaueHne K03 PuirenTa akTMBHOCTH CM. Ha CTp. 76 yueOHHKA).
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Mo>xHO 111 B JaHHOM CJy4yae NpeHeOpeyub OTINYMEeM aKTUBHOCTH OT KOHIICHTpaIuu?

4. BoiuucnuTe CTeNeHb AUCCOLMAIMU MypaBbuHOM kucioThl B 0,2 M pactBope u pH storo
pacTBopa.

5. Beruucaure pOH pactBopa, B 2 11 KoTOpOro cojepxxurca 1| Mosip ammuaka u 53,5 r xio-
pHU1a aMMOHUSL.

HDI/IMGDHBIG BOITPOCHI KOJJIOKBHUYMA ((TCODGTI/ILICCKI/IC OCHOBBI XUMHU)

1. Pacuer conepkaHusi KOMIIOHEHTOB PacTBOPA 33JIaHHOIO COCTaBA.

2. CriocoObl BBIpaXXEHUSI COCTaBa pacTBOPA U MEPEXO0]I OT OAHOTO Crlocola K JPyromy.

3. Onpenenenne pH 3amanHOro pactBopa, koHuentpamuu [H'] mwiu [OH] B pacTBOpax
CWJIBHBIX U CJIA0bIX 3JIEKTPOIUTOB.

4. Hanncanue ypaBHEHHUS THAPOJIHM3a B COKpALIEHHON MOHHON (opMme, pacueT KOHCTaHTHI
TUIPOJIN3a, CTENEHU TUaposin3a U pH ruiponu3yronmxcs coeu.

5. HaxoxzaeHue CKOpOCTH peaklMy NpH U3MEHEHUM KOHLIEHTPAllMM UCXOJHBIX BELIECTB,
TEMIIEPaTypPhl, JTABICHUS.

6. BerunciieHne KOHCTaHTBl PABHOBECHS], NCXO/IHBIX MJIM PAaBHOBECHBIX KOHIIEHTPALMI KOM-
MMOHEHTOB PEAKIIMOHHOW CMECH.

7. YcTaHOBJIEHUE HANPaBIEHUS CMEICHUS] PABHOBECHS MPU MU3MEHEHUU YCIIOBHUM MpOTEKa-
HUS PEaKILIMHU.

6.2. Onucanune nokasareseil 1 KpUTepueB KOHTPOJIA YCIIEBAeMOCTH, ONIMCAHUE
IIKAJI OlleHMBAHUA

JUis oueHKU 3HaHWM, yMEHUH, HAaBBIKOB U ()OPMUPOBAHUS KOMIETEHIUU O TUCIUII-
JMHE MOXKET MPUMEHATHCS 0aJIIbHO-PEUTHHTOBAsI CUCTEMa KOHTPOJISI M OLIEHKU yCIIeBaeMO-
CTH CTYJECHTOB.

B ocHoBy 6amnbHO-peitTrHroBoii cucremsl (BPC) monoskeHbl IpUHLIMIIBI, B COOTBETCT-
BUHU C KOTOPBIMU (DOPMHPOBAHUE PEUTHHTA CTYACHTA OCYIIECTBIISIETCS B X0JI€ TEKYILEro U
IPOMEKYTOYHOTO KOHTPOJs 3HaHMU. CTyJeHT, HaOpaBIIMK B TEUEHHWE CEeMEeCTpa IpU OcC-
BOCHUH JUCLUUILTMHBI HEOOXOAMMOE JIJIsl aTTECTALIMU KOJMYECTBO OaJIoB, OJy4aeT 3aueT ¢
OIICHKOM 10 OAITEHO-PEUTHHTOBON CHCTEME.

Ta6mmma 7
Hlxana 3ayer Cc OLlEHKOI
OllCHUBAHUA
102-125 OTJINYHO
91-101 XOPOIIIO
68-90 YIOBJIETBOPUTEIBHO
0-67 HEYJIOBJIETBOPUTEIILHO

baibHO-pEeNTHHIOBAs CTPYKTYPA OIICHKH:

3amuTa 1abopatopHbix padot — 40 6amwtoB (4 padot x 10 6amioB)

BrinonHeHne nHAMBUIYaTbHBIX TOMAITHUX 3aaHuil — 25 6amioB (5 3aganuii X 5 6aioB)
Kontponbabie pabotsl — 40 6a1110B (4 KOHTPOIBHBIE pabOThI X 10 6anioB)

Ompoc — 20 6ammoB (1 onpoc x 20 6amioB)

MakcumaibHas cymMMa 0amioB: Spay = 40 + 25 + 40 + 20 = 125
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Texymye 3a10JKEHHOCTH 10 MHAWBUIYaJbHBIM JOMAIIHUM 3aJaHUSIM, KOHTPOJIb-
HBIM paboTaM M 3amuTe Ja00paTOpHBIX PabOT JOJKHBI ObITh JIMKBUIMPOBAHBI B TEUEHUE
HEJEIN I0ClIe CPOKa, 00OO3HAYEHHOIO B TEMATHYECKOM IUIaHE JIAOOPATOPHBIX PaldoT, BO
BpeMsl olpenenseMoe npemnoaaBaresneM. Kaxaas cieayromnias Heslens orno3JaHusl Haka3blBa-
eTcs BhIUMTaHHEM | Oayia U3 OLEHKHM 3a jomaiuHee 3anaHue. OTpaboTku 1a00paTOpHBIX
paboT OCYLIECTBISIOTCS TOJABKO B MPUCYTCTBUU U MOJ PYKOBOJCTBOM J1a00OpaHTa, KOTOPBIN
Ha3HavaeT BpeMs OTpabOTKU.

Bubl Tekyiero KOHTpoJIs: MHAWBUYalbHbIE 331aHUs, KOHTPOJIbHBIE PAOOTHI, OII-
poc 1o TemaMm 1-3, 3amuTa 1a00paTOpHBIX padoT.

Buibl NpoMeXyTOUHOTO KOHTPOJIS 110 AMCHUILIMHE: SK3aMEH.

7. YueOHO-MeTOAMYeCKOe U HHPOPMALIMOHHOE O0ecevYeHne AU CIUIINHbI

7.1 OcHOBHasI IUTEPATYypa

1. Kusases, /|.A. Heoprannueckas xumusi. B 2 4. Yacte 1. TeopeTnyueckre OCHOBBI | y4€OHHK
Uit akagemudeckoro 6akanaspuara / J[.A. Kuaszes, C.H. Cmappirun. — 5-e uzg. — M: Uz na-
tenbcTBO HOpaiit, 2017. — 253 c. — Cepus: bakanaBp. AkageMuyecKuii Kypc.

2. Knsazes, /|.A. Heoprannueckas xumusi. B 2 4. Yactp 2. XuUMUS 3JIEMEHTOB © YICOHUK IS
akagemuyeckoro 6akanaspuara / J[.A. Kuszes, C.H. Cmapsirus. — 5-e uzn. — M: Uznarens-
ctBO IOpaiit, 2017. — 359 c. — Cepusi: bakanaBp. AkageMHYECKH Kypc.

3. Cmapwieun, C.H. Heopranuueckast xumus. [Ipaktukym: yaeOHO-ipakTHYecKoe mocooue /
C.H. Cmapseirun, H.JI. barnasen, U.B. [aiinakosa; nox pea. C.H. Cmapeiruna. — M.: U3na-
tenbeTBO FOpaitt, 2017. — 414 c. — Cepus: bakanasp. ba3oBblii Kypc.

7.2 lonojiHUTEILHAS JIUTEPATYPA

1. I'punsyo, H. Xumus snementos: B 2 1. / H. ['punByx, A. Opumio. - M.: bunowm. Jlabopa-
Topus 3HaHuii, 2011.

2. Pabunosuu B.A., Xasun 3.4. KpaTkuii xumuueckuil cnpaBouHuk. M.: Xumus, 1994.

3. benonyxos C. JI. u op. IlpakTukym mo XumMuu (MHPOPMAIMOHHO-CITPABOYHBIE MaTepUAITbI
K JabopaTtopHo-npakTHYeckuM 3aHsaTusaMm). M., Uzn-Bo PTAY-MCXA umenn K. A. Tumu-
psasesa, 2013 r., 354 c.

7.3 MeToanyecKue yKa3aHusi, pPEKOMEHIAUMH U APyrue MaTeprajibl K 3aHATHAM

1. Cmuapwieun C.H., Bacnasey H.JI., Knasee /[.A. Heoprannueckas xumus. JlabopaTopHbIit
npaktukyM. M.: PTAY-MCXA, 2018. DnextpoHHoe yuebHOe mocoOue (OTKPBITHIA JOC-

TYII).

8. Ilepeuenn pecypcoB uHGpOPMAMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTu «AHTEpHET,
HEe00XO0UMBIX JIJIS OCBOEHUS AU CIUTIINHBI

1. Iporpamma ChemLab — ans mpoBefeHHS BHPTYaIbHBIX XUMHYECKHUX IKCIIEPUMEHTOB
(OTKpPBITBHIN TOCTYII)
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2. Ilporpamma MathLab — nis MonenupoBaHUs BIUSHHS YCIOBUN XUMHUYECKUX PEaKITUH,
KaTaJu3aTOpOB M WHTUOMTOPOB Ha BBIXOJ MPOAYKTOB IPHU MPOBEACHUU IKCIEPUMEHTOB
(OTKpBITBIN TOCTYII)

3. Scifinder — mowmck MeTONWMK CHHTE3a, JIUTEPATYPHBIM M TATEHTHBIH MOWUCK IO XU-
MUHU(OTKPBITBHINA JOCTY)

4. ACros organics - mouck B KaTauorax (OTKPBITBIH JOCTYII)

5. ChemSource — UnTepHeT-pecypc mo pasjaenaM XUuMHuH (OTKPBITHIH TOCTYII)

6. ChemFinder Databases Search mouckoBas cuctema mo 100 xumudeckum caitam (OT-
KPBITBIN JTOCTYI)

7. ba3za naHHbIX «XuMus» BcepoccHilckoro MHCTUTYTa HAYYHOW M TE€XHHUYE-CKOM MH(pOP-
mauuu (BUHUTH). loctynHbl ciaeayromnie 0a3bl JaHHBIX, COJepxka-Iue WHPOpMaIHIO B
obOnactu xumun: Xumus, Ousnko-xumudeckas Ouonorus, Koppo3us u 3ammra ot Koppo-
3un, Metanmnyprus, OxpaHa okpysxaronieit cpeabl, O630pHI.

8. www. webelements.com (OTKpPBITBIN JOCTYT).

9. www. XumukK.ru (OTKpBITBI TOCTYT).

9. IlepeyeHb MPOrpaMMHOI0 o0ecne4eHUus ¥ HH(POPMALMOHHBIX CIIPABOY-
HBIX CHCTEM
B mporecce ocBoeHHsI TUCHHILIMHBI PEKOMEHIYETCS HCIIOIB30BAHHUE CIIEAYIONTIX
porpamm:
- Moodle cucrema 1uist co3aHus OHJIAHH KypCOB
- mnargopma Stepik — npoxoxaeHre OHIANH KypCcoB
- cepBHCHI SIHIEKC — /I OpraHU3aIui BHICOKOH(EPECHIINH, OITPOCOB
- SigmaPlot — yno6Has mporpamma Jijisi IOCTPOSHUS TPapUKOB, B TOM YHCIIE U KPH-
BBIX TUTPOBAHUS
- ACD/Labs - mnporpammuoe obecrieueHue st 0pOpMIICHHUS TaOOPaTOPHBIX paboT
YIPOIIAET aHATUTUYECKYI0 paboTy ¢ MPUMEHEHUEM MEPEOBBIX METOJ0B 00pabOTKH, KOH-
TPOJIS, aHAJIN3a, XPAaHCHHS B 0a3aX JaHHBIX U OTYCTHOCTH
-  XHMMHK-aHAJIMTHK KOMIBIOTEPHBIC MPOTPaMMbI JIISi XpPaHEHUS M 00pabOTKU pe-
3yJIbTaTOB aHAJIN3a, BEJCHUS pab0OUnX KYPHAIIOB U T.]I.
- Chemical Equation Expert — mporpamma aisi paccTaHOBKH K03()(HIIMEHTOB B
OKHCITUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIX
- JlabopaTtopHo-uH(popMauMOHHAs CHCTEMA — [IPOrpamMMa JJIsl BEACHUS JOKYMEHTa-
[IMH, PACUYE€TOB, CTATUCTHYECKOI 00paOOTKH PE3yIbTaTOB

Tabmauia 8
IlepeyeHb NporpaMMHOro odecrneyeHus
HaumenoBanue
Ne pa3nena yueOHOM HaumenoBanue Tun ABToO T'on
n/m | JUCIUIJIHHBI (MOAY- NMPOrpamMMbl NMPOrpamMMblI P pa3padoTKu
JIs1)
OO6yuatomas u
1 Paznmen 1-7 Moodle
KOHTPOJIHUPYIOIIAst
2 Paznen 1-7 Stepik Obyuaiomas u
KOHTPOJIHUPYIOIIAst
3 Pazpen 1-7 SIugexc Opranusyromas,
KOHTPOJIHPYIOIIAst
Odopmnenue na-
4 Paznen 2 ACD/Labs OopaTOpHBIX pa-
60T
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JlaboparopHo-
5 Paznen 1-7 HHPOPMALHOHHASA OGyuaromias
cucremMa
6 Pasnen 1 Chemical Equation | OOyuatomas u
Expert KOHTPOJIMPYIOLIast

10. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI sl OCYIIeCTBJIEHUA
00pa30BaTeJILHOIO MPOLECCA M0 AUCHUIINHE

Tabmuma 9
Crenenusi 00 00ecCne4eHHOCTH CIIENUATU3NPOBAHHBIMHU AYAUTOPUSIMH, KaOUHe-
TaMH, JIa0OPATOPUIMH

HaumeHoBaHMe cienUaJIbHbIX MOMeIIe-

HHUHA ¥ MOMENIeHUH IJISl CAMOCTOATEIb- OcHallIeHHOCTD CIEIHAJIBLHBIX OMEIEeHUH U I0-
HOM padoTsl (N2 yueOHOro Kopmyca, Ne MellleHNH I CAMOCTOSAATeIbHOMH PadoThI
ayAUTOPHH)
1 2
JlexumoHHas ayauropus (yueOHbIil KopIryc 1.MynbTUMUUITHAS YCTAHOBKA B KOMILIEKCE C KOM-
Ne 6, Bombrast XuMHUYKa) nptorepom 1 mrr. (Mus.Ne 410124000602969)

2. Tpubyna 1 wt (MuB.Ne591742)
3. Jlocka menoBas — 3 mmIT.
4.CToJ NUCBMEHHBIN — 1 T

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

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

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

4. CTOoJbI TUCbMEHHBIE — 2 IT.

5. Jlocka menoBast — 1 miT.

6.ITapTer — 18 miT.

7.Ctyn Tabypet — 36 mir.

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

ayn. Ne 232) NuB.Ne558387/2)

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

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

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

6. Cton nabopaTopHslit — 16 mrT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mT. (MuB.Ne 557189)

10. Moiika na6oparopHas 6 mT. (MuB. Ne 558384/1,
NuB. Ne 558384/2, uB. Ne 558384/3, NuB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becsr ananutnyeckue — 1 mt. (MuB.Ne 558408/2)
11. Becwt anektponnsbie — 1 mr.(MaB.Ne 558409/4)
12. Dnextponeys — 1 mr. (MuB.Ne 558410/1)
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13.Onexrpomkad cymmnbHbA — 1. (MaB.Ne
558411/2)
14.ITucemenusbIit cton — 1 mrT.

VYuebnas madoparopus (yuaeOHbIi kopiyc Ne 6,
ayn. Ne 235)

1.Bermspxnoii mkad 2 mr. (MaB.Ne558387,
NuB.Ne558387/3)

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

3.1Ixad mans nocynsr 2 mr. (MaB.Ne558385/1,
NuB.No558385)

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

5.Moxka na6oparopnas 7 mt (MaB.Ne558384/19,
NuB.Ne558384/20, TuB.Ne558384/6,
MuB.Ne558384/7, uB.Ne558384/9, uB.Ne558384/8,
NuB.No558384/5)

6. Cron naboparopHsblii — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 . (MuB.Ne 558419/2)

10. Moiika stabopatopHas 7mt. (MaB. No 558384/7,
HuB. Ne 558384/8, uB. Ne 558384/9, uB. Ne
558384/10 UuB. Ne 558384/11, MuB. Ne 558384/12,
NuB. Ne 558384/13)

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

14.IlucemenHslid cton — | mrT.

VYuebnas nadoparopus (yueOHbIi kopiryc Ne 6,
ayn. Ne 236)

1.BoitsixHoM mikad 2 mt. (MaB.Ne558387/4,
NuB.Ne558387/5)

2.1lIxa¢ s peaktusos 2 mt (MHB.Ne558386/4,
NHuB.Ne558386/5)

3.kad amst mocyast 2 mt. (MaB.Ne558385/3,
NuB.Ne558385/4)

4.Crenn «Ilepun cuct. JI.1. Menneneena 1
mT.(MuB.Ne560005/1)

5.Moka na6opatopHnas 6 mt (MuB.Ne558384/15,
NuB.Ne558384/16, MuB.Ne558384/17,
NuB.No558384/18, uB.Ne558384/19,
MuB.Ne558384/8, NuB.Ne558384)

6. Cron nabopatopHblii — 27 1IT.

7.Ctyn tabypet — 30 1.

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/5)

10. Moiika maboparopHas 6mr. (MaB. Ne 558384/15,
Hus. Ne 558384/16, Mus. Ne 558384/17, Uus. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becwl ananutuyeckue — 1 mt. (MuB.Ne 558408/9)
11. Becol anexrponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Onextponeus — 1 wr. (.(MuaB.Ne 558410/2,
NuB.Ne 556072)

13.9nekrpomkad cymminbHbiid — 1mr. (MaB.Ne
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558411/3)

14.ITuceMeHHbBIH CTOT — | 1mIT.

YuebOnas nadbopaTopus (yueOnsiii kopmyc Ne 6, | 1.I{eatpudyra lmr. (MaB.Ne 558412)

ayn. Ne 332) 2 Muxkpockon 1 mr. (MuB.Ne160308)

3.Ileub mydunbnas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabdn. [.1. MenneneeBay»
lmr. (MaB.Ne101237)

5. Becnl anektpon. SC2020 1 mrr. (MuB.Ne 35077/3)
6. IIkad mas mocyasl 1 mt (MuB. Ne 558385)

7. Hlka¢ mns peaktuBos 1 mr. (MuB. Ne558386)

8. llIxad BeITsmKHOM 2 mT. (MHB Ne 558387/6,
558387/7)

9.Jlocka memnoBast — 1 1miT.

10. JIabopaTtopHbIe CTOIBI — 15 mT.

11.Cryn tabypet — 30 mT.

12. IlucbmenHslii ctost — 1 mrT.

Yuransuelii 3an (LentpansHas Haydnas 6u0- | Jlnst caMOCTOSITEIbHON pabOThI CTYICHTOB
mroteka uM. H.W. JKenesnosa),
KoMHATBI caMOoIToATOTOBKH (OOIIECKUTHS)

11. MeToanyeckue peKOMeHIAUM CTYAE€HTAM 10 OCBOCHHUIO TN CIUTIIMHBI

Jlis ocBoeHus nucuuiuiuHbel «Heopranuueckas XUMHs» CTyIAeHTaM HE0OXO0IUMO
UMETh PEKOMEHAyeMble Y4eOHMKU W ydeOHble mocoOus. IIpu ocBoeHUMM Kakaoil M3 TeM
JUCLMIUIMHBI CTYACHT JODKEH BHUMATENbHO M3YYHMTh U 3aKOHCHEKTHUPOBATh MaTepHall IO
ATOW TeMe, MOATOTOBUTHCS K BHIIOJHEHHUIO JJAOOPAaTOPHOUM paboThl, BBIIOJHUTH ATY J1a00-
paTopHyto paboTy B nabopatopuu U 3amUTUTh e€. Kaxaplii u3 BUIOB yueOHOU AesiTeNbHO-
CTH OILIGHHMBAETCs B Oajlylax M yYUTHIBAETCS B PEUTHHTE CTyAeHTa. J[1s1 CaMOKOHTPOJIS CTY-
JICHTOB TpeJHAa3HAaYeHbl TECThl U KOHTPOJbHbIE BONPOCHl. KOHTPOJIb OCBOEHUSI TEMBI CTY-
JICHTOM OCYILECTBIISIETCS B BHJI€ KOHTPOJIBHOM pabOThI U KOJNIOKBUYMA.

JUI1 KOHCIIEKTUPOBAHUS MaTEpUAJIOB 3aHATHI PEKOMEHAYETCs 3aBECTH OTAEIBHYIO
teTpaapb u3 96 nmuctoB. KOHCIEKT KaK0r0 3aHATHUS CIEYET HAYMHATH C HAa3BaHUS TEMBI U
YKa3aHMsl 1aThbl €r0 NpoBeieHus. Bee 3aronoBku pas3aesioB MaTepraa ciaeayeT YeTKO BblJle-
JSTh, HAIPUMeEp, MOoAYEpKUBaHUEeM. Bo Bpems 3aHATHS cielyeT BHUMATEIbHO CIEIUTH 3a
XOJIOM MBICIIM TpernojaBaTelis U 3aluChiBaTh Ba)KHEHIIME OINpEIeNeHUs, pPa3bsICHEHMUS,
(dopMyIibl, Ha3BaHMS BELIECTB, YPAaBHEHHUSI XMMUYECKUX peakuuid. Takke Hy>KHO cTapaTbes
BOCIPOU3BOJUTH B KOHCIIEKTE PUCYHKU U TaOJMIIBI, KOTOPBIE IEMOHCTPUPYET MperoaaBa-
Tenb. MaTepual, KOTOPBIA Ka)KeTCsl CTYACHTY HeIOCTaTOYHO MOHSATHBIM, CIeayeT mpopado-
TaTh MO Y4€OHMKY M BOCIOJIB30BAThCS MOMOIIBIO MpenoaaBarens. PaboTarh ¢ KOHCIIEKTOM
HY>KHO €XEHe/IeJIbHO, BHOCSI B HETO CBOM JIOMOJIHEHHUS, 3aMEYaHUs U BOIPOCHI (JIJIs1 TOTO B
TETPaJU CIEAYET OCTABIATh LIMPOKUE TI0JIs).

Jlis moAroTOBKM U (PUKCUPOBAaHUS 1a00paTOPHBIX pabOT cieAyeT 3aBECTH OTAEIb-
HyI0 TeTpaab u3 48 nuctoB (1abopaTtopHblid XypHa). [Ipu moaroroBke k jgabopaTOpHOM
pabote cienyeTr cocTaBUTh KpaTkuid (1-1,5 cTpaHMIIbl) KOHCIEKT TEOPETHUECKOIO MaTepua-
Ja, Ha KOTOPOM OCHOBaHa JaHHas JlabopaTopHas pabora. [ MOATrOTOBKM KOHCIEKTa MC-
MOJB3YIOT TJIaBbl y4eOHMKaA, pEKOMEHJOBAHHBIE MIPETI0IaBaTeIeM B KOHCIIEKT, 3aIlMCaHHbINA
Ha 3aHATHH. Takke MpH JOMaIIHEW caMOCTOSTEIHHON MOATOTOBKE K 1abopaTopHOi paboTte
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HYKHO Ha4epTUTh TAaOIMIIbI, NMPUBEAEHHBIE B NPAKTUKyME, M MPOU3BECTH HEOOXOIUMBIE
JUTS TIPOBEJICHUS PaOOTHI pacu€Thl. JloManiHssi HOArOTOBKA SBISETCS HEOOXOAMMOMN YacThIO
nabopaTopHOi paboThl. be3 He€¢ HEBO3MOMXKEH OCMBICICHHBIM MOAXO0/A K BBIIIOJHEHHUIO HKC-
NepUMEHTOB 1 m3MepeHuil. Kpome Toro, orpanndeHHOE BpeMsi, OTBOJIMMOE Ha BBHITIOJTHEHHE
1abopaTopHOM pabOThI, TPEOYET XOPOIIO CKOOPIUHUPOBAHHBIX JACHCTBUN CTYJEHTa, K KO-
TOPBIM TaK)K€ HEOOXOUMO MpeABaApUTENIbHO NOAroToBUThCS. [locne 3aBepiienus 3xkcnepu-
MEHTAJIBHON YacTH pabdOThl HEOOXOAMMO MPOU3BECTU OOPAOOTKY IMOIYYEHHBIX pE3yJIbTa-
TOB, CEJaTh BBIBO/bI U 3aLUTUTH Pa0OTy Y IPEIoiaBaTes.

B xone 3aHATHS HY)XHO akTHMBHO pa0oTaTh, OTBEYas Ha BOMNPOCH IPEINOaBaTels,
y4acTBYSl B TUCKYCCUU M 3aJaBasi COOCTBEHHBIE BOIIPOCHI Ui YSCHEHHSI CIOXKHOTO I MO-
HUMaHUs MaTepuaa.

Ha nepBoMm 3aHATHM BCE CTYJEHTHI 3HAKOMSTCS C IPABHJIAMU TEXHUKU O€30I1aCHOCTH
1 00s13aHbI CTPOTO BBIMOJIHATH UX P MPOBEAECHUH BCEX Ja00OPATOPHBIX padoT.

[Tponyck 3aHsTHil 6€3 YBaXUTEIbHOW HMPUYMHBI HE TOIMYCKaeTcs. 3al0JKEHHOCTH
(mponyuieHHbIE 1a0OPAaTOPHBIE paOOThI, HEBBINIOJHEHHbBIE UHIMBUIyalIbHbIE TOMAIIIHUAE 3a-
JaHWsL, KOHTPOJIbHBIE PA0OTHI, KOJUIOKBUYMBI) TOJIKHBI ObITh TUKBUIUPOBAHBI.

CamocrosiTenpHast paboTa CTyI€HTOB HaJ KYpCOM aHAJUTHYECKOM XUMHHM 3aKItoya-
€TCsl B CUCTEMaTUYeCKOil paboTe ¢ y4eOHUKOM U JIEKIMSIMH, MTOATOTOBKE K JIaOOpaTOPHBIM
paboTaM, KOHTPOJIbHBIM paboTaM U KoymokBuyMaM. Oco0oe MecTO B CaMOCTOSITEIbHOMN pa-
00Te 3aHUMAaeT BBINOJIHEHUE WHAMBHUIYAJbHBIX JOMAIIHUX 33JaHUM, KOTOpbIE MO3BOJISIOT
OCYIIECTBJISITH CAMOKOHTPOJIb YCBOEHUSI YIEOHOI0 MaTepuaa, IPUBUBAIOT HaBbIKH MTOUCKA
HE00X0AUMOM XMMHUYECKOH HH(pOpMaluu U HEOOXOAUMBIX B OyaylIeld MpakTUYecKon aes-
TEIbHOCTU OakallaBpoB XMMHYECKMX pacyeToB. Ilpu pemenun 3amay HeoOXOIMMO pa3o-
OpaTh BCE TUIOBBIC 3aJla4M, MPUBEAEHHBIE KO BCEM TEMaM, YTO TIOMOXXET B BBHIMIOJIHCHUHT
MH/IMBU/TyaJIbHOTO JIOMAIIIHET0 33/1aHusl 1 KOHTPOJIbHOW paboThl, KOTOpas 3aBeplIaeT Kax-
Iy10 TEMY Kypca.

Buabl u popmMbl 0TPAOGOTKH NPONYLIEHHBIX 3AHATHH

[TponyiieHHbIE JEKIUU CTYIEHT OTpadaThIBAET CAMOCTOSITENIFHO, U3yyasl YUeOHUK U
JIOTIOJTHUTEIIbHYIO JINTEPATYPy 110 COOTBETCTBYIOLIUM TEMAM.

CryneHT, npomycTUBLINI 1a00paTOpHbIE 3aHATHS, 00S3aH MOJATOTOBUTH KOHCIIEKT
MPOIYIIEHHOHN J1ab0paTOpHOI pabOoThI, MIPEIOCTABUThH PEIICHUE TECTOBBIX 3aJaHUM IO MPO-
NYIICHHON TeMe U B MPUCYTCTBHUH JabopaHTa Kadeapsl oTpaboTaTh €€ B CBOOOAHOE OT 3a-
HATUHN BpeMsi. CTyaeHT 06e3 KOHCIeKTa JabopaTopHOU paboThl HE JOMYCKAaeTCs 10 OTpaboT-
ku. [locne BbIMoNIHEHUs Ta60OpaTOPHON pabOThI JIAOOPAHT B KOHCIEKTE CTaBUT JaTy OTpa-
OOTKH U MOJIIHUCE.

Texymure 3a10/KEHHOCTH MO WHAWBUIYAJIBHBIM JOMAalIHUM 3aJaHUSM, KOHTPOJIb-
HOU paboTe W 3ammTe Ja00paTOPHBIX PAOOT JOJKHBI OBITH TUKBUIAUPOBAHBI B TEUECHUE HE-
JIeNTd TI0CJIe CpOoKa, 0003HAYEHHOT0 B TEMAaTHYECKOM IUIaHe J1abopaTopHBIX paboT, BO Bpe-
M3, OIIpEAEIIIEMOE TIPETIOAABATEIIEM.

12. MeToanuyeckue peKoMeH Al NPenoaBaTesisiM M0 OPraHu3anuu 00y4eHust
Mo TUCHHIJINHE
OO0pa3oBaTenbHBIN MPOIECC IO NUCHIUIIINHE OPraHu30BaH B (popMe ydeOHBIX 3aHS-
TUN (KOHTaKTHasi paboTa (ayaIuTOpPHOW M BHEAYJIWTOPHOM) OOYYArONIUXCS C MperojaBare-
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JIEM U CaMOCTOsITeIbHAs paboTa o0yJaronuxcs). YueOHble 3aHsITHS (B TOM YHCIIE TI0 peaiu-
3alliM MPAKTHYECKOH MOJTOTOBKH) TPEACTABICHBI CISAYIONIMMHA BUIaMH, BKItO4Yas y4ueo-
HBIC 3aHSTHsI, HAITPABJICHHBIC HA MPAKTUYECKYIO TIOJTOTOBKY OOYUYAOIINUXCS W MPOBEICHUE
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH:

JICKIUH (3aHATHUS JICKIIAOHHOTO THIIA);

nmabopaTopHbIe padOTHI (3aHATUS CEMUHAPCKOTO THIIA);

TPYIIOBBIC KOHCYJIBTAIINN;

CaMOCTOsATEebHAs paboTa 00yJarOIIUXCS;

3aHSTHUS MHBIX BUJIOB.

Ha y4eOHBIX 3aHATHSX 0OydYaromIMecs BBITIONHSIOT 3aIIaHUPOBAHHBIC HACTOSIICH
MPOrPaMMOK OT/AENbHBIC BUIBI YICOHBIX padOT, B TOM YHCJIE OTIEIBHBIX AJIEMEHTOB padoT,
CBSI3aHHBIX C Oyaymiei mpodeccnoHaaTbHON A TEIbHOCTBIO.

Crermuduka muctuiinHbel « HeopraHudeckas XUMHUs» 3aKIII0YaeTCS B HEPa3phIBHOW
CBSI3M TEOPHUU C TIPAKTUKON. TeopeTudeckre 3HaHUs, KOTOPBIE CTYICHTHI TIOJTy4YaloT Ha JICK-
IUSX U TIPH CAMOCTOSTEIBHON TOJATOTOBKE, MOATBEPIKIAIOTCS U YCBAMBAIOTCS Ha Jlabopa-
TOPHBIX 3aHATHAX. [[JIs1 ycrmemHoro ycBOGHUs MaTepualia HeOOXOJMMbI 3HAHHS XUMHH B
00BEMeE MIKOIBHOW MPOTpaMMbl M MaTeMaTUKH. [[OBBIIICHHE YPOBHS 3HAHWHA 1O XUMHUHU Y
CTYJICHTOB HEPA3PBIBHO CBSI3aHO C TMTOMCKOM M BHEJPCHUEM HOBBIX MyTEH COBEPIIICHCTBOBA-
HUSI METOJIUKH MTPETIOIaBaAHHUS

- WCIIOJIb30BaHUE Pa3HOOOpa3HbIX (HOPM, METOJOB M MPUEMOB aKTHBU3AIUHU TIO3HA-
BaTeIbHOU JEATEIBHOCTH yJalIuxcs (B T.4. aKTUBHBIX M HHTEPAKTUBHBIX );

- WCIIOJIb30BaHUE HATJISTHOTO MaTepualia: TaOJIUIl, PUCYHKOB, CXEM, IIPUPOTHBIX MH-
HEpaJoB, IEMOHCTPAIIHS OTIBITOB;

- peleHrue XUMUICCKUX PACUETHBIX U KCIIEPUMEHTAIBHBIX 3a7a9 Kak METOJ 00ydJe-
HUSI XUMUH,

- KOMITbIOTEpU3AIs 00y4eHHUS,

- UCTIOJb30BaHNE PA3UYHBIX ()OPM OpPTaHU3AIMN CAMOCTOSTEIHHONU pabOThI CTY/ICH-
TOB: MHJAMBHUIYyaJIbHAs, TPYIIOBasi, KOJUICKTHUBHAS;

- OpraHu3anusi UHIWBUIYAIbHON paOOThI CTYJIEHTOB C YYETOM YPOBHS MOATOTOBKH;

- CUCTeMAaTUYECKUW KOHTPOIb 3HAHHWM B Mpolecce oOydeHus (MpoBepKa UHAUBUIY-
QNBHBIX 33JIaHUHN, MPOBEJACHUE KOHTPOJIBHBIX pa0dOT, OMPOCH 10 TeMaM, pUEM J1adbopaTop-
HBIX paloT).

[Tporpammy paspaboTaur: ,5
Emuceesa O.B., k.0.H., TOLIEHT JU'/ il
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PELHEH3USA
Ha padouyo nporpammy aucuunannbl «b1.0.13.01 Heopranuyeckasi XuMus»
OIIOII BO no moayas «b1.0.13 Xumusn» no nHanpasiaeHuio 35.03.04 Arponomus (kBaaudu-
Kalus BbIIIYyCKHUKA — 0aKaJIaBp)

Bopucoseim b.A., mpodeccopom kadeapsl moUBOBECHUS, T€OJIOTHH U JIaH 1A TOBEICHMS,
®I'BOY BO Poccuiickuii rocynapctBeHHbli arpapHblii yHuBepcuteT - MCXA nmenu KA. Tumu-
psizeBa, JOKTOPOM OMOJIOTHYECKHX HayK, mpodeccopoM (fajiee Mo TEKCTY PELEH3EHT), MPOBeACHA
perier3us padoueit mporpammel quctuiumHbl «b1.0.13.01 Heopranuaeckas xumust» OITOIT BO no
HarnpasieHuto 35.03.04 Arponomus (6akanaBpuar), pazpadorannoit B ®I'bOY BO «Poccuiickuii
rocynapcTBeHHbIN arpapHbiii yHuBepcuter — MCXA nmenn K.A. TumupsizeBa», Ha kadenpe xu-
muu (pa3zpabotuuk — EmuceeBa O.B., moneHT kadeapsl XUMHUHM, KaHIUAAT OMOJIOTHYECKUX HAYK,
JIOIIEHT).

PaccmoTpeB npeicTaBieHHbIE HA PELEH3UI0 MaTepUaIIbl, PELIEH3EHT MPUIIET K CISAYIOIUM
BBIBOJIAM:!

1. llpenwvsaBnennas padbouas nporpamma guctuminiael «b1.0.13.01 Heopranuyeckas xu-
Mmusi» (nanee nmo Tekcry llporpamma) coorBerctByer TpeboBanuaM PI'OC mo HampaBiIeHUIO
35.03.04 Arponomus. [Iporpamma cofiep>KUT BCe OCHOBHBIE pa3Jieibl, COOTBETCTBYET TPeOOBaHUSM
K HOPMaTUBHO-METOANYECKUM JOKYMEHTaM.

2. Ilpencrasiennas B [IporpamMmMe akTyaabHOCTh Y4eOHOM AMCUUILIMHBI B paMKaxX peanusa-
uu OITOIT BO He moaiekuT COMHEHHIO — JAUCIUILIMHA OTHOCUTCS K 00s3aTeIbHON YacTh y4deo-
Horo 1ukia — bl.

3. Ipencrasiennsie B [IporpaMme 1enu TUCIUTUIHHBI COOTBETCTBYIOT TpeboBanusiM OI'OC
BO nanpasnenus 35.03.04 ArpoHomusi.

4. B cootBerctBuu ¢ [Iporpammoii 3a qucuuminzoi «b1.0.13.01 Heoprannueckass Xumusi»
3akperieHa 1 komnerenuus. Jucnumimaa «b1.0.13.01 Heopranuueckast Xumus» U NpeACTaBIICH-
Has [Iporpamma ciocoOHa peann3oBaTh €€ B 0ObSIBICHHBIX TPEOOBAHUSIX.

5. Obmas Tpynoémkocts quctuiiuibl «b1.0.13.01 Heopranudeckast Xumush» cOCTaBIseT 3
3a4éTHBIX eauHMIbI (108 Jaca).

6. Mudopmarus o B3aMMOCBSI3M W3y4aeMbIX JUCHUIUIMH U BOTIPOCAM HCKITIOYECHUS JTyOIH-
pOBaHUs B COJIEPKAaHUU JAUCLUILUIMH COOTBETCTBYET NelcTBUTENbHOCTU. Jucuuminna «b1.0.13.01
Heopranunueckas xumus» B3auMmocBsa3zana ¢ Apyrumu aucuuiuiniamu OITOIT BO u YyeOnoro mia-
Ha 1o HanpasieHuto 35.03.04 ArpoHoMHUS U BOBMOXKHOCTb TyOJIMPOBaHUS B COJIEP’KaHUH OTCYTCT-
BYET.

7. llpencraBnennas IlporpaMma mpearnosiaraeT MCIOJIb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTUH, UCTIOIb3yEeMBbIC TIPH peaTU3alliy Pa3InYHBIX BUIOB yU4eOHOH paboTel. Pop-
MBI 00pa30BaTEeNbHBIX TEXHOJIOTUI_COOTBETCTBYIOT ClIeLU(UKE AUCIUIITUHBI.

8. Ilporpamma mucuuruimasl «b1.0.13.01 Heopranuueckas Xumus» npeArnonaraet 4 3ans-
THUSI B UHTEPAaKTUBHOU (opMme.

9. Bwuapl, copepxkaHue M TPYJOEMKOCTh CAMOCTOSITEIIBHON PabOTHI CTYJEHTOB, TPEACTaB-
neHHble B [Iporpamme, COOTBETCTBYIOT TPEOOBAaHUSAM K MTOJATOTOBKE BBITYCKHUKOB, COIEPIKALIMMCS
Bo ®I'OC BO nanpasnenuns 35.03.04 ArpoHomusi.

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

dopMa MPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYIEHTOB, NpeaycMoTpeHHas IIporpammoit,
OCYILECTBIIsICTCS B (pOpME HK3aMeHa, YTO COOTBETCTBYET CTATYCY AMCHUIUIMHBI, KaK JUCUUIUINHBI
o0s3arenpHOM yactu yue6Horo nukia — b1 ®I'OC BO nanpasnenus 35.03.04 ArpoHoMus.

11. ®opMmBbl OIIEHKHM 3HAHMM, IpeCTaBiIeHHbIe B [IporpaMme, COOTBETCTBYIOT —crielu(pUKe
JVICIIATUTMHBI U TPEOOBAHHUSIM K BBIITYCKHUKAM.

12. VYdyebGHO-MeTOnMYECKOE oOecreyeHne TUCUUIUIMHBI MPEeACTaBICHO: OCHOBHOM JInTe-
parypoii — 2 ucrounuka (0a30BbIii yUeOHHK M ydeOHOE MMOCOOMe IS CaMOCTOSATEIbHON pabOThI),
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JIOTIOJTHATEILHON JUTEpaTypoli — 3 HauMeHoBaHus, HTepHEeT-pecypchl — 9 MCTOYHHKOB M COOT-
BercTBYeT TpeboBanusiMm ®I'OC BO nanpasnenus 35.03.04 Arponomusi.

13. MarepuanbHO-TeXHUYECKOE oOOecIeueHrne IUCIUIUIMHBI COOTBETCTBYET CHeIu(pUKe
mucrumuinabl «b1.0.13.01 Heopranuueckass XuMus» 1 00eCreUnBaeT MCIOJIb30BaHUE COBPEMEH-
HBIX 00pa30BaTENbHBIX, B TOM YHCJIE UHTEPAKTUBHBIX METOJOB O0YUECHHUS.

14. Meroanueckue peKOMEHIalUU CTYJEHTaM U METOJIMYECKHE PEKOMEHIAINU MPEnoiaBa-
TeJSIM TI0 OpraHu3aluuu oOydeHHUs MO JUCHMILIMHE JAI0T MPEeJCTaBlIeHHE O crerupuke o0ydeHus
no pucuuiuinie «b1.0.13.01 Heopranundeckass Xumus».

OBLIHME BbBIBO/bI

Ha ocHoBaHMU MPOBEAIECHHOI PELIEH3UH MOXHO ClIeNaTh 3aKII0YeHHE, YTO XapaKTep, CTPYK-
Typa U cojaepxanue pabdoueit mporpammbl aucuuiuimabl «b1.0.13.01 Heopranudeckass Xumusi»
OI1OI1 BO no nanpasnenuio 35.03.04 Arponomus (kBanuduKalus BeITYCKHUKA — OaKajaBp), pas-
paborannas Emmuceesoii O.B., noreaToM kadeapbl XUMUU, KaHAUIATOM OHOJIOTUYECKUX HAYK, J1O-
1IeHTOM, cooTBeTcTBYeT TpeboBaHusiM PI'OC BO, coBpeMeHHBIM TpeOOBaHUSAM SKOHOMHUKH, PhIHKA
TpyJa | MO3BOJIHT MpH €€ peann3alu YCIEIHO 00eceuynuTh GOPMUPOBAHNE 3asIBICHHBIX KOMIIE-
TEHIUH.

Peuensent: bopucos b.A., npodeccop kadeapsl MOYBOBEACHUS, T€OJOTUH U JIaHTIIAPTOBEACHUS,
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