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AHHOTAIUA
paboueii nporpammbl yueoHo# gucuunauubl 51.0.09 «Xumus»
JJISl MOATOTOBKH O0akanaBpa no HanpasjeHnio 20.03.01 — «TexnocepHasi 6e30mMacHOCTDY,
HANPaBJeHHOCTH «be30nacHOCTh TEXHOJI0TMYeCKHUX NMPOLEeCcCOB U NMPOU3BOACTBY, « AHKeHep-
HOe o0ecrnieueHue 0e30MaCHOCTH HACeJICHNSl, OKPYKAKIIEH CpelbD)

Heanb ocBoeHMsI TMCUMILVIMHBI: GOPMHUPOBaHKME 0A30BBIX 3HAHUM O (YHIAMEHTAJIbHBIX 3aKOHAX,
3aKOHOMEPHOCTSIX M OCHOBHBIX METOJaX (U3MKO-XMMHUYECKON HAayKH, YTO TO3BOJUT CTYIEHTaM
CUCTEMATU3UPOBATh 3HAHUS BAXKHEHIIMX TEOPETHUECKHX O000OIIEHUN XMMHHU; ITy0Ke MOHATh SB-
JICHUs] TIPUPOJIbI, MEXAHU3Mbl XMUMHUYECKUX U (PU3UKO-XUMHUECKHUX MPOIECCOB, MPOTEKAIONINX B
MIPUPOJIE U KUBBIX OpraHU3MaX, MPUHIUIIBI XUMHUYECKON TEXHOJIOTUU U MMYTH MOJIU(HUKAIIUN CyIIe-
CTBYIOIIMX TEXHOJOTUH C y4eTOM TpeOOBaHMI OXpaHbl OKPYKAIOIIECH CPEIbI.
MecTo qMCHUIIMHBI B Y4eOHOM IJIaHe: JUCIHUIUIMHA BKJIIOUYEHA B 00s3aTENbHYIO YacTh yueOHO-
ro MiaHa no HampasieHuo moAroToBku 20.03.01 — «TexnocdepHast 6€30MaCHOCTHY.
TpeGoBanuss K pe3yabTaTaM OCBOCHHMSI IMCHUIUIMHBI: B pE3yJbTaTe OCBOCHHUS JUCLMILIUHBI
dopmupyrores cneayromue komnereHuu: YK-8.3, OITK-1.2.
KpaTkoe coaepkaHue AUMCHMINVIMHBI: CTPOCHHE aTOMa U BEIIECTBA, OCHOBHBIE 3aKOHBI XMMMHH,
o0mIre 3aKOHOMEPHOCTH XUMHUYECKHX MPOIIECCOB, PACTBOPHI, CIOCOOBI BBIPAXKEHUS COCTaBa pac-
TBOPOB, PaBHOBECHS B PAaCTBOPAX AJIEKTPOJIUTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI,
ANEKTPOXUMHUYECKHE TIPOIECCHI.
O6masi TpyA0eMKOCTh JucumIuHbI: 288 vacos (8 3au. ex.) / 0 gacos (0 3au4. ex.).
[IpoMeKyTOUHBIN KOHTPOJIb: YK3aMEH.
Benymue npenogasarenu: Konores B.E., noueHr.

1. Ileab 0CBOEHUS TUCHUTIIAHBI

Henps avcuuniInHbl — NOTyYEHUE 3HAaHUN IO XUMUH, 00ECIIeUNBAOIIEl OCHOBY MOJATOTOBKH
OakanaBpa, JOCTAaTOYHOW IJi PEIICHUs MPOU3BOJCTBEHHO-TEXHOJIOTHUYECKHUX, OpPTaHU3allMOHHO-
YIPaBIE€HYECKUX, HAYyYHO-UCCIIEA0BATENbCKUX U IPOEKTHBIX 33/a4, B TOM YHUCIIE IO CO3/IaHUIO Be-
[IECTB U MaTEPUAJIOB C 3a/IaHHBIMU CBOHCTBaMHU.

3anayamMy TUCIUIUIMHBI SIBJISETCS:

- O3HAaKOMJICHHE CTYJIEHTOB C OCHOBHBIMU TOJOXKEHUSIMU O0IIeH, HEOPTaHUYECKON XUMUH,
QHAIUTUYECKON XUMUH, U (PU3UYECKON U OpraHNueCKON XUMHUU;

- HAYYUTh CTYJCHTOB IMOJb30BATHCS I KOHKPETHBIX IIeJIell TeMU 3HAHUSIMU, KOTOPbIE OHU
nproOpeTaroT B X0/e M3yYeHHs (PyHAaMEHTAIBHBIX HAyK, APYTUX 00menpo(ecCHOHAIBHBIX U CTIe-
[UANBHBIX JTUCIUILINH;

- TIOBBICUTh YPOBEHb IPO(ECCUOHATLHON KOMIIETEHTHOCTH CTYAEHTOB MOCPEACTBOM yCTa-
HOBJICHHUSI CHUCTEMbl MEXIPEAMETHBIX CBS3€H COIepaHUs Kypca C COAepkKaHHEeM MpoduIupyro-
HIUX JTUCHUTLINH.

2. MecTo AUCHHUILUINHBI B y4eOHOM npouecce

JuctummHa « XuMUsD» BKIIOUEHA B 00s3arenbHbid niepederr @I'OC BO, B mukin gucuuii-
auH 6a30Boil yactu. Peanmuzamus B gucrumuimHe «Xumus» tpeboBanuit ®I'OC BO, OIIOIT BO
OCYILECTBIICTCS B COOTBETCTBHU ¢ YueOHbIM Iu1anoM o HampasieHuto 20.03.01 — «TexHocdep-
Has 0€301MacHOCThY (HampaBlIeHHOCTH «be3omacHoCTh MU(POBBIX POOOTU3HMPOBAHHBIX TEXHOJIOTH-
YEeCKHX MPOILIECCOB U MPOU3BOJACTBY, «MHKeHepHOe obecriedeHrne 6e30MacHOCTH HACENCHHs U OK-
pyKaromiei cpenb»).

[IpenmecTByOmUME KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3HpyeTcss AMCLUILINHA
«Xumust» SBISAIOTCA: «BpIciias MmaTeMaTukay.

Kypc «Xumus» sBisieTcsi OCHOBOIOJATAIONIMM ISl U3YYEHHUS CIACAYIOIIUX TUCUUILIINH:
«Teopus ropenus u B3pbiBay, «OnacHbie NPUPOAHBIE MpoLecChl», « PU3n0I0rHs YyeaoBekay, «Me-
JTMKO-OMOJIOTHYECKHE OCHOBBI Oe3omacHoCTH», «PaguannonHas u xumudeckas 3amura». OcobeH-
HOCTBIO TUCUUIUIMHBI SBJISIETCS €€ HApPaBICHHOCTh HA PEaM3alliio CTYyA€HTaMH MOJIy4eHHbIX 3Ha-
HUI B MPaKTHYECKON AEATEIbHOCTH, (HOPMUPOBAHUH COBPEMEHHOTO MHPOBO33PEHHs O MpoIieccax,
MOCTOSTHHO U TEPUOJUYECKH MPOUCXOIAUINX B 00BbEKTaX TeXHOC(Epbl, HA OCHOBE COBPEMEHHBIX



3HAHUW U 3aKOHOB XMMHH, TOHUMAHUH BO3MOXKHOCTEH M MEXaHU3MOB BIUSHUS (YNpaBi€HUs) Ha
npoliecchl (peakuu), IPOTEKAIOLINe B OKPY KaloLIel cpee.

Oco0eHHOCThIO TUCHUIUIMHBI «XHUMHUSA» SBISETCS TO, YTO B HEOOJBIIOM IO 00bEMY Kypce
HE0OXOIMMO OCBOMTbH CBEJIEHUS U3 MHOT'MX OTpaciel, Takux Kak oOIias, HeopraHudeckasl, aHaJu-
TUYECKast, PU3NIecKast M KOJUTOUTHAST XUMHUSL.

Pabouas nporpamma AMCHUIUIMHBI « XUMHUS» AJI1 HHBAIKIOB M JIUI] C OTPAHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/I0pPOBBSI pa3padaThIBalOTCSI MHIANBUAYAIBHO C YI€TOM O0COOCHHOCTEH necuxodu3nye-
CKOT'0 Pa3BUTHS, MHIMBUAYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3J0POBbs TAKUX 00YUaIOIIUXCSL.

3. IlepeyeHb IVIAHUPYEMBIX Pe3yJabTATOB 00y4EeHHS M0 JUCHUIIHHE, COOTHECEHHBIX C IIJIAHHU-
PYeMbIMH pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJIbHOM IPOrPaMMBbI

N3yuenune nanHoW yuyeOHON NUCUMIUIMHBI HANPaBICHO Ha (pOpMHpOBaHHUE y OO0yUarOIIUXCS

KOMIIETEHIINH, peACTaBICHHBIX B Tabnume 1.



TpeboBanus K pe3yJibTaTaM 0CBOEHHMSI Y4eOHOW TUCUMUIJIMHBI

Taomuma 1

No Ko Copepxanue ) e D B pesynbrare n3ydenus yueOHON AMCHMILIMHBI 00y4alOmuecs JOKHBIL:
KOMIIETEHITNH (WK e o
I1/TI | KOMIIETEHIIUU Ui 3HATh YMETh BJIAJICTh
YaCcTH)

1. |YVK-8 Crocoben co3maBate u| YK-8.3. Brnagers MeTo- |OCHOBHBIC MeXa- |OTpeNeNiaTh  IOKa3aTeNH | HaBbIkaMu 00paOOTKH HH-
NOJIEPKUBAaTh B IOBCE-| JaMH TMPOTHO3UPOBAHUS |HU3MbI BO3ACHCTBUS |OpraHU3Ma 4eJoBeKa, pac-|(opManud U KOMIBIOTEp-
JTHEBHOH JKM3HU M B IPO-| BOBHUKHOBEHHUS  OMNAc- |OKpY’Kalolleid cpe-|CUUTHIBaTh  BO3ACUCTBHUE | HOTO MOJICIIUPOBAHUS
(deccroHaIbHON JIeATeNb- | HBIX WJIM YPE3BbIUAWHBIX |IbI HAa YEJIOBEKa,|OMacHBIX M BpPEAHBIX (DakK-|CIOXKHBIX MpPOLECCOB, B
HOCTH Oe30macHble YCIIO-| CHTyalluid,  HaBBIKaMU |(PaKTOpbl BO3AEUCT-|TOPOB C YUETOM HMX JKCIIO- [ TOM YHUCIE TPU Yrpo3e H
BUS JKU3HEJEATENIbHOCTH | IPUMEHEHHUS OCHOBHBIX |BUS; OCHOBHBIE | 3ULIUU npu MTOMOIIY | BOSBHUKHOBEHUU  YPE3BBI-
JUIL COXPaHEHHs MPHUPOJ-| METOAOB 3alIUThl B yC- | KOMIBIOTEPHBIE CHELHATU3UPOBAHHBIX YalHBIX CUTYyalui
HOM cpenbl, oOecreyeHus | JOBUSIX YPE3BbIYAWHBIX |[IPOrpaMMbl BHU3Yya- | KOMIIBIOTEPHBIX IPOTrPaMM
YCTOMUMBOrO  pa3BUTH| CUTyallMii M TEXHUYeE- |JIM3AlUH IIOJy4EH-
olmiecTBa, B TOM UYHCJE| CKMX CPEICTB 3alllUThl | HBIX PE3yJIbTaTOB
OpU yTrpo3e U BO3HUKHO- | JIIOJCH B yCIOBHUAX Upe3-
BEHUU YPE3BBbIYAMHBIX CHU-| BBIYAWHOWU CUTYAIIUU
TyalMii M BOEHHBIX KOH-
(bIMKTOB

2. |OIIK-1 Crniocoben yuuthiBath co-| OIIK-1.2. YmMenue opu- |OCHOBHOMU KPYT | HAXOJUTh (BHIOMpATh) Hau- |HABBIKAMHU HCIIOJIb30BAHUS
BPEMEHHBIE  TCHJCHIIMH | CHTUPOBATHCSI B OCHOB- |poOsieM  (3amad), | Oosiee 2 (PEKTUBHBIE M HO- | TEOPETHUUECKUX OCHOB Oa-

pPa3BUTHUSA TEXHUKH U TeX-
HOJIOTUH B 00JlacTH Tex-
Hoc(epHoil  Oe3zomacHo-
CTH, U3MEPUTEILHON WU
BBIUHCIUTEILHON TEXHU-
KH, MH(pOPMAITMOHHBIX
TEXHOJIOTU IIPU pELICHUU
TUIOBBIX 3a7]a4 B 00JIaCTH
npodeccuOHaIbHON  Jesi-
TEJIBHOCTH, CBSI3aHHOH C
3aIIUTON  OKpY Karolen
cpenpl W oOecTieueHHEM
0€30MacCHOCTH YeIOBEKa

HBIX MeToJax obecriede-
HUSA TeXHOCHEPHOM
0C30IMaCHOCTH, HCIOJIb-
3ys OCHOBHBIE BHJIbI U3-
MEPUTEIBHON M BBIYMC-
JUTENIbHON TEeXHUKU MPU
pElIeHUH THUIOBBIX 3a-
nad  npodeccuoHaTbHOU
JeSTeIbHOCTH

BCTPCHAIOIIUXCA B
TEXHHYECKHX U ecC-
TCCTBCHHBIX HayKax
U OCHOBHBIC HOBBIC
CrocoObl  (METO/IbI)
ux pelIcHuS;
OCHOBHBIC
KOMITbTEPHBIC
[IPOrPaMMBbI
XHUMHYECKOTO
MO/JICITUPOBAHUS

Bble (METONbI) pelLIeHUs
OCHOBHBIX THIIOB MHpPOOIEM
(3amad), BCTpEUAIOMIUXCS B
HCCIIeTyeMOM o0JacTy;
BBIOMpPAaTh  HEOOXOAUMYIO
oporpaMMy XMMHYECKOTO
KOMIBIOTEPHOTO  MOJIEINIH-
pOBaHMs, COOTBETCTBYIO-
LYyI0 IIOCTABJIEHHOM 3a/1a4e

30BBIX pa3/iejoB MaTema-
THKH, €CTECTBEHHOHAYyY-
HBIX M DKOHOMHYECKHX
JUCLUUIUIMH TPU PEIICHUN
npodecCUOHATBHBIX  3a-
Jla4y; HaBBIKAMM MCIOJIb30-
BAaHUS BAXHEUIIHUX MPO-
rpaMM  KOMIIBIOTEPHOTO
MOJIETTMPOBAHUS U MPOTHO-
3UpPOBaHUS




4. CTpyKTYypa M coiep:KaHue JUCIHIIIHHbI
4.1 PacnpenesieHue TPYI10éMKOCTH AMCHUILIMHBI M0 BUAaM padoT Mo ceMecTpam
O61mas TpyA0EMKOCTh AUCLUHUIUIMHBI COCTaBiIsAeT § 3au.el. (288 yacoB), X pacnpe]eseHrue o BU-

JIaM paboT U ceMecTpaM MPeACTaBIeHO B Ta0nuIiie 2.

Pacrlpe)le.ﬂelme pr}lOéMKOCTH JAUCHHUIIIMHBI 110 BUAAM paﬁoT 110 ceMeCTpamM

Tabmauua 2

TpynoémkocThb
Buna yueOHoi# padoThI qac B T.4Y. [10 ceMeCcTpaM
) Nel Ne2
OO01mas Tpy10éMKOCTb TUCIHUILIMHGI 110 Y4eOHOMY IIJIaHy 288 144 144
1. KonTakTHas pabdora: 92,8 50,4 42,4
AyautopHasi pa6orTa 92,8 50,4 42,4
8 MOM Hucne:
qekyuu (J1) 32 16 16
nabopamopnvie pabomwl (JIP) 16 0 16
npakmuyeckue 3ansamus (113) 40 32 8
KOHCYIbmayuu nepeo dK3aMeHOM 4 2 2
KOHMaKmuas paboma Ha npomexcymounom konmpoie (KPA) 0,8 0,4 0,4
2. CamoctosiTteqibHasi padora (CPC) 195,2 93,6 101,6
camocmosmenvHoe uzyueHue paz0enos, Camono020mosKa
(npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuaid u ma-
. 137 69 68
mepuana y4eOHUK08 U yueOHbiX nocoOull, N0020MosKa K 1a00-
PAMOPHBIM U RPAKMUYECKUM 3AHAMUIM, KOJIOKSUYMAM U M.0.)
Ilooecomoska k 3K3ameHy (KOHmMpPOJb) 58,2 24,6 33,6
Bu npomexyTOYHOr0 KOHTPOJIS: DK3aMeH
4.2 Cogepxxanue IMCHUNINHBI
Tabmua 3
TemaTuveckuii VIaH y4eOHOM THCIUTIINHbBI
HaunmeHoBaHMe pa3/ie/ioB U TeM AymutopHas BueayauropHast
AUCUHMILINH Beero padora pabora CP
JI | JIP | 113 | IIKP
Pazgen 1. «OcHOBHBIC TTOHATHUS U 3aKOHBI 15 2 5 8
XUMHUH. Moodenu Xumuueckux cucmemy
Paznen 2. «Ilepuoanyueckuii 3aKoH 15 2 5 8
JA.M.MenzeneeBa 1 CTpOEHUE aTOMay
Paznen 3. «Xumudeckas CBSI3b U CTPOCHHUE 15 2 5 8
MOJICKY I
Paznen 4. «Bona. PactBopbi» 15 2 5 8
Paznen 5. «Bognbie pactBopsl anekrponu- | 15 2 5 8
TOBY
Paznen 6. «OxucnurenbHO- 15 2 5 8
BOCCTAHOBHUTEJIbHBIE MPOIIECCHI»
Paznen 7. «Knaccel HEOpraHM4eCKUX 27 4 2 21
COEIMHEHUIN)
KOHCYIbMayuu nepeo dK3aMeHOM 2 2
KoHmaxkmuas paboma na npomexcymournom | 0,4 0,4
xkoumpone (KPA)
Iloocomoska K 3K3ameHy (KOHMpOb) 24,6 24,6
Bcero 3a 1 cemecTp 144 | 16 32 | 24 93,6
Pazgen 1. «OCHOBBI XUMUYECKOI 16 2| 4 10
TEPMOTUHAMHUKIY
Paznern 2. «XuMudeckas KHHETUKA U 16 2 4 10




AynurTopHasi
HaumeHoBaHue pa3/ie/ioB U TeM BueayauropHas
AUCHMILINH Beero padora pabora CP
JI | JIP | 113 | IKP
paBHOBECHE B TOMOTCHHBIX CHCTEMAaX.
Paznen 3. «[loBepXHOCTHBIE SIBICHUS 16 2 4 10
Paznen 4. «XpomaTorpadusi» 16 2| 4 10
Pazgen 5. «Dxcrpakuus» 16 2 4 10
Pazgen 6. «OnTrueckue METOIbI aHATH3a) 14 2 2 10
Paznen 7. «Metamibl U ciiaBbl. DJIEKTPO- 14 4 2 8
XMMHYECKHE MTPOLIECCHD»
KOHCYIbMAayuu nepeod dK3aMeHOM 2 2
KOHmaxkmuas paboma na npomexcymournom | 0,4 0,4
konmpone (KPA)
Iloocomoska K 3K3ameHy (KOHmpOib) 33,6 33,6
Bcero 3a 2 cemecTp 144 |16 | 16 | 8 2.4 101,6
HWToro nmo fucuumnjinHe 288 (32|16 | 40 | 4.8 195,2
1 cemecTp

Pa3nes 1. «OCHOBHBIE IOHATHSA M 3AKOHBI XUMHID)
[Ipenmer xumun. ATOMHO-MOJEKYJIsipHOE yueHrne. OCHOBHbBIE CTEXMOMETPUUYECKNE 3aKOHBI XUMHUH.
Tepmoxumuueckue 3akoHbl. TepMoauHaMUYecKue BeIMYMHBL. DHTponus U sHeprus ['nbbca. Pac-
yemvl MEPMOOUHAMUYECKUX XAPAKMEPUCTUK.

Paznea 2. «Ilepnoanvecknii 3axon JI.M.MeHesieeBa 1 CTpOeHHE ATOMA
Teopust crpoenust aroma. CoBpeMeHHasi MOJIEib COCTOSIHUSI 3JIEKTPOHA B aTOMe. DJIEKTPOHHBIE
o0onouku atoMoB. KBaHTOBbIe uncna. ITopsaok 3amonHeHUs 3JEeKTPOHHBIX ypoBHeH. IlpuHimn
[Maynu. TIpaBuno I'ynna. IIpaBuno KneukoBckoro. Tunel opourtaneil. CBoiicTBa CBOOOJHBIX aTo-
MoB. [lepronnueckuii 3akoH [[. 1. MenzeneeBa B cBET€ COBPEMEHHON TEOPUU CTPOEHUS aTOMOB.

Pa3nea 3. «XumMu4eckasi CBSI3b M CTPOCHHE MOJIEKYJD)
Tunsl xumudeckux cBaseil. Tum cBsi3u m cBoiicTBa BeniecTB. CTpoeHUE MOJIEKysl. XHMHYECKas
CBSI3b U BAJICHTHOCTb. MEXXMOJIEKYIISIPHOE B3aUMOJCHCTBHE.

Pa3nea 4. «<Bona. PacTBopb»

O6mue nousaTHs 0 pacTBopax. CrocoObl BRIpAXKEHUsT KOJIMYECTBEHHOT'O COCTaBa PaCTBOPOB.
Bona u ee cBoiictBa. CBoiicTBa pa30baBieHHbIX pacTBopoB. Ocmoc. 3akoH Baurt-I'odda. 3akoHs
Payns.

Paspnen S. «BoaHbie pacTBOPHI 2JIEKTPOJITUTOB
Teopus snexkrpoauTHueckor auccoruanuu, Crenenp quccounanuu. CUibHbIE U clladble AJIEKTPO-
nuThl. BomopoaHsii okasarens. I uaponus conen.

Pa3nes 6. «OKHCIANTENBHO-BOCCTAHOBHTEJIbHBIE MIPOLECCHD>
Teopust OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX peakuui. Metonel cocraBieHus ypaHeHuid OBP.
Bnustnue cpenpl Ha xapaktep peakuuu. Hanpasnenue npomexanus OBP. 3]1C nporeccos.

Paszgen 7. «Knaccbl HeOpraHm4ecKux coeuHeHuin»
Oxcupapl. Kucnotel. OcHoBanusi. Conu cpejHue, KUCIbIX, OCHOBHbIE, IBOMHBIE U KOMIUIEKCHBIE.

2 cemecTp

Pasznen 1. «OCHOBBI XMMHU4€CKOH TePMOAMHAMUKI»
ITepBslii 3ak0H TepMoauHaMUKH. Tepmoxumus. 3akoH ['ecca. DHTponus. Bropoii 3akoH TepMoau-
Hamuku. DHeprusa ['m60ca. Koncranrta paBHoBecus. TpeTuil 3aKk0oH TepMOJUHAMUKH. Pacuem mep-
MoouHamuyeckux xapakmepucmux. IlpaBuno ¢a3 ['mu66ca. das3osbie paBHOBecus. [uarpamma co-
cTosiHusA BoJbl. Y paBHeHue Knanelipona — Knaysuyca ®a3oBble paBHOBECHUS B IByXKOMIIOHEHTHBIX
CUCTEMaX.

Pa3nes 2. «XuMu4ecKkasi KHHeTHKAa U PABHOBeCHE B TOMOICeHHbBIX CHCTEMAX»
Ckopoctb peakuuii. OCHOBHON 3aKOH KMHETUKH. 3aBUCUMOCTb CKOPOCTH PEAKIMM OT TEMIIEpaTy-
PBbl, KaTanu3aTopoB. XuMuueckoe pasHoBecue. [Ipunnun Jle [laTense.




Pa3nen 3. «IloBepXHOCTHBIE ABJICHUSD)
[ToBepxHOCTHOE HaTsDKeHUE. CMauyMBaHME TBEPBIX TEJ KUIKOCTAMHU. AJICOPOLIUS Ha TPAHHULIE pa3-
nena (a3. OuncTka 0ObEKTOB OT BPEIHBIX KOMIIOHEHTOB. Y paBHeHue ['n00ca s ancopOum.

Pa3nea 4. «XpomaTorpagpus»
Xpomarorpadus. Bugsr xpomatorpadun. [Ipumenenwue.

Pa3nea 5. «IxkcTpakuus»
@da30BbIe paBHOBECHSI B CHCTEME JKUAKOCTh-KUAKOCTh. CTereHb M3BIedeHus, Kod((UIIEHT pac-
npeneneHus. Bunael skcrpakuuu. [Ipumenenue.

Pa3znen 6. «OnTHyecKkue MeTOAbI AHAJIN3A)
3akoHbl ceronoriouieHus. Konopumerpus. @otokonopumerpusi. Crnexkrpoporomerpust. MeToasl
oIpezieNieHUs] KOHIIEHTPAIlUH BEIIECTBA.

Pa3nen 7. «MeTasibl M cIJIaBbl. JJIEKTPOXUMHUYECKHE NPOLeCChD
Mertannsl. Buytpennee crpoenue. CriiaBbl: THIBI, CBOMCTBa, MpUMEHEHHE. [ anbBaHUYECKHE 3Jie-
MEHTBI. DJIEKTPOAHbIN noTeHual. Koppo3us MeTamios. 3amuTa 0T KOPPO3UH. DIIEKTPOIIU3.

4.3 Jlekunu/mpakTu4ecKue 3aHATHS

Tabnuua 4
Coaepsxanue JIeKIMA/JIa00PATOPHBIX padOT/MPAKTHYECKUX 3AHATHI U KOHTPOJIbHbIE
MepONnpPUATHSA
1 cemecTp
Ne Ne u Ha3BaHMe JeKIni/ @opvmpyemnie Bux Koa-
Ha3Banmue pa3nena . | KOMIETEeHUHHM | KOHTPOJIbHOIO BO
n/n NPaKTHYECKUX 3aHATHI
MEpPONPHUATHS | YaCOB
1. Pa3neu 1. (OcHOBHBIE OHATHS U 3aKOHBI XH- 7
MHH)
Tema 1. Jlexuus Ne 1 (OcHOBHBIE VK-8.3, OIIK- 2
(OcHOBHBIC MTOHATHS | MTOHSTHUS U 3aKOHBI XH- 1.2
Y 3aKOHBI XMHH) MUU) NIPE3EHTALINS B
PowerPoint
[Tpaktuyeckas padora Ne | YK-8.3, OIIK- TECTUPOBAHUE, 5
1. (OcHOBHBIE OHATHS U 1.2 IIPOBEPKA OTYe-
3aKOHBI XUMUH) TPO- Ta
rpamMMbl ChemDraw,
ChemSketch
2. | Pazgen 2. (Ileppoguyeckuii 3aKoH 7
JA.M.MeHejieeBa U CTPOEHHE aTOMA)
Tewma 1. Jlexuus Ne2 (Ilepuoau- VK-8.3, OIIK- 2
(ITepmonmmyeckuii 3a- | YeCKHil 3aKOH 1.2
koH J[.M.Mengaeneesa | J[.M1.Menneneena u
Y CTPOCHHE aTOMa) CTpPOEHHE aToMa)
Npe3eHTalus B
PowerPoint
[TpakTnueckas pabota VK-8.3, OIIK- TECTHPOBAHMUE, 5
No2 (Tlepunoamueckuit 1.2 MIPOBEPKa OTUe-
3akoH JI.M.MenneneeBa Ta
U CTPOCHHE aTOMa) Mpo-
rpamMmMbl ChemDraw,
ChemSketch
3. | Pazgen 3. (XuMnueckasi CBSI3b M CTPOEHUE MO- 7
JIEKYJI)
Tema 1. Jlexus Ne3 (Xumuye- VK-8.3, OIIK- 2
(Xumudeckas CBsI3b U | CKasi CBSI3b M CTPOCHUE 1.2
CTPOEHHE MOJIEKY) MOJIEKYJT) IPE3eHTalus B
PowerPoint
ITpakTuyeckas pabora YK-8.3, OIIK- TECTUPOBAHUE, 5




.., | dopMupyeMble Bun KouJ-
Ne Ne u Ha3BaHMe JeKIMi/
HazBanue pasgena . | KOMIETEHUHH | KOHTPOJbHOIO BO
n/n NPAKTHYEeCKUX 3aHATHI
MEpPONPHUATHS | YaCOB
Ne3 (Xumuueckast cBs3b 1.2 IIpOBEpKa OTUe-
U CTPOCHUE MOJIEKYJI) Ta
nporpamMMbel ChemDraw,
ChemSketch
4, Pasnen 4. (Boga. PacTBopsi) 7
Tema 1. Jlexmust Ne4 (Boma. Pac- VYK-8.3, OIIK- 2
(Boma. PactBopsr) TBOPBI) MIPE3CHTAIINS B 1.2
PowerPoint
[TpakTuueckas padota VK-8.3, OIIK- TECTUPOBAHHUE, 5
Ned (Bogna. PactBopsr) 1.2 IIPOBEPKA OTYE-
nporpamMMel ChemDraw, Ta
ChemSketch
5. | Pazgea S. (BoaHble pacTBOPBI 3JIEKTPOJIUTOB) 7
Tema 1. Jlexmust Ne5 (Boanbie VYK-8.3, OIIK- 2
(Boansie pacTBOpHI PacTBOPHI DIIEKTPOIUTOB) 1.2
AIIEKTPOIUTOB) Mpe3eHTalUs B
PowerPoint
[TpakTuyeckas pabora VYK-8.3, OIIK- TECTUPOBAHUE, 5
Ne5 (Boanble pacTBOpEI 1.2 IIPOBEPKA OTYe-
AJIEKTPOJIUTOB) TIPO- Ta
rpamMMbl ChemDraw,
ChemSketch
6. Paznen 6. (OxuciauresbHO- 7
BOCCTAHOBHTEJIbHbIE ITPOLECCHI)
Tewma 1. Jlexuust Ne6 (Oxucinu- VK-8.3, OIIK- 2
(OxucnuTeasHO- TEJLHO- 1.2
BOCCTAaHOBUTEIIbHBIE | BOCCTAHOBUTEIIbHBIC
MIPOIIECCHI) MIPOIECCHI) MPE3ECHTAIUS
B PowerPoint
[TpakTrdeckas pabota VK-8.3, OIIK- TECTHPOBAHMUE, 5
Ne6 (OxucnurenbHo- 1.2 MIPOBEPKA OTUe-
BOCCTaHOBUTEIbHBIE Ta
MPOLECCHI) MPOTPAMMBI
ChemDraw, ChemSketch
7. | Pazgea 7. (Kinacchl HeOpraHmyeckux coeuHe- 6
HHH)
Tema 1. Jlexmms Ne7 (Knacesr He- | YK-8.3, OIIK- 4
(Knaccel Heopranuye- | OpraHUYEeCKUX COEJIMHE- 1.2
CKUX COCMHEHUI) HUI{) Ipe3eHTanus B
PowerPoint
[TpakTuueckas padota VK-8.3, OIIK- TECTUPOBAaHUE, 2
Ne7 (Unentudukanus 1.2 MIPOBEpPKA OTYE-
HEU3BECTHOTO BEIECTBA) Ta
nporpamMMel ChemDraw,
ChemSketch
2 cemecTp
Ne Ne u Ha3BaHMe JeKuMi/ @opmupyembIe Bux Koa-
Ha3panmue pa3nena . | KOMIIETEHUMH | KOHTPOJILHOIO BO
n/n NPAKTHYECKUX 3aHATHI
MEpPONPHUATHS | 4YACOB
1. | Pazgea 1. (OCHOBBI XHMHY€CKOI TePMOJANHA- 6
MUKH)
Tema 1. | Jlexuust Ne 1 (OcHoBBI YK-8.3, OIIK- 2
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.., | dopmMupyembIie Bun KoJ-
Ne Ne u Ha3BaHMe JeKIMi/
Ha3zBanue pazgena . | KOMIIETEHUMH | KOHTPOJLHOIO BO
n/n NPaKTHYECKUX 3aHATHIA
MEpPONpPHUSATHS | YACOB
(OCHOBBI XUMHUYECKOH | XUMHUYECKOW TEPMOJTH- 1.3
TEPMOTUHAMUKH ) HAaMUKH) MPE3eHTaMs B
PowerPoint
Jlaboparopnas padora Ne | VK-8.3, OIIK- | mpoBepka oTde- 4
1 (OCcHOBBI XMUMHYECKOM 1.3 Ta, TECTUPOBA-
TEPMOJMHAMHKH ) TIPO- HUE
rpammbl ChemDraw,
ChemSketch
2. | Pazgen 2. (XumMuuyeckasi KHHeTMKA M PaBHOBe- 6
cue B TOMOT€HHBIX CHCTEMAaXx)
Tema 1. Jlexmmst No2 (Xumuue- VK-8.3, OIIK- 2
(XuMuueckasi KHHETU- | CKasi KHHETHKA U PaBHO- 1.3
Ka ¥ paBHOBECHE B TO- | BECHE B TOMOTEHHBIX
MOTEHHBIX CHCTEMAaxX) | CHCTeMax) Mpe3eHTaIus
B PowerPoint
JlaGopatopHas paboTa VK-8.3, OIIK- | npoBepka oTue- 4
Ne2 (Xumnueckas KuHe- 1.3 Ta, TECTUPOBA-
TUKA U paBHOBECHUE B Io- HUE
MOTCHHBIX CUCTEMaX )
nporpamMmMel ChemDraw,
ChemSketch
3. | Pazgex 3. (IloBepXHOCTHBIE SIBJICHHS) 6
Tema 1. Jlexuus Ne3 (IToBepxHo- VK-8.3, OIIK- 2
(IToBepXHOCTHBIC SIB- | CTHBIC SIBIICHUS) 1.3
JICHHUST) Mpe3eHTalUs B
PowerPoint
Jlaboparophas paborta VYK-8.3, OIIK- | mpoBepka oTue- 4
Ne3 (IToBepxHOCTHBIE 1.3 Ta, TECTUPOBA-
SIBJICHHS) TIPOTPAMMBI HUE
ChemDraw, ChemSketch
4, Paznen 4. (XpomaTtorpadusi) 6
Tema 1. Jlexuus Ne4 (Xpomaro- VK-8.3, OIIK- 2
(Xpomarorpadust) rpadust) mporpaMmsl 1.3
ChemDraw, ChemSketch
Jlaboparopnas paborta VYK-8.3, OIIK- | mpoBepka oTue- 4
Ned (Xpomatorpadust) 1.3 Ta, TECTUPOBA-
nporpammbel ChemDraw, HUE
ChemSketch
5. | Pa3pea S. (QkcTpakuusi) 6
Tema 1. Jlexuust NS (DkcTpak- VK-8.3, OIIK- 2
(OkeTpakiust) 1Us1) IPE3EHTAIHS B 1.3
PowerPoint
[TpakTuyeckas pabora VK-8.3, OIIK- | mposepka oTue- 4
Ne5 (Okcerpaxius) mpo- 1.3 Ta, TECTUPOBA-
rpamMMbl ChemDraw, HUE
ChemSketch
6. | Pasgen 6. (OnTuyeckne MeTOAbI AaHAJIN3A) 4
Tema 1. Jlexuust Ne6 (Ontuue- VK-8.3, OIIK- 2
(Ontuyeckue METOABl | CKHE METO/IbI aHAJIHM3A) 1.3
aHaImn3a) Ipe3eHTalus B
PowerPoint
[TpakTrdeckas paboTa YK-8.3, OIIK- | mpoBepka oT4e- 2
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Ne Ne u Ha3BaHMe JeKIMi/ @opmupyembIe Bux Koa-
u/n Ha3sBanmue pa3aesa e KOMIIETEHIIMH | KOHTPOJILHOIO BO
MEpPONpPHUSATHS | YACOB
Ne6 (OnTrueckue MeTo- 1.3 Ta, TECTUPOBA-
JIbl aHAJIM3a) TPOrPaMMBI HUE
ChemDraw, ChemSketch
7. Paznen 7. (MeTanibl U cIJIaBbI. DJIeKTPOXHUMHU- 6
YyecKHe NMpolecchl)
Tema 1. Jlexuus Ne7 (Meramnet u | YK-8.3, OIIK- 4
(Mertambl ¥ CIUIaBbl. | CIUIaBBl. DIEKTPOXUMU- 1.3
DNEeKTPOXUMHUYECKUE | YECKHUE MPOLIECCHI)
MPOIIECCHI) MPE3CHTAINS B
PowerPoint
[TpakTuueckas pabora VK-8.3, OIIK- | mposepka oTue- 2
Ne7 (Metasibl 1 CIIaBBl. 1.3 Ta, TECTUPOBA-
DNEeKTPOXUMHYECKHE HUE
MIPOIIECCHI) MPOTPAMMBI
ChemDraw, ChemSketch
Tabnuua 5
I[IepeyeHb BONIPOCOB /ISl CAMOCTOSATEIbHOI0 M3Y4YeHHUS AMCUMIIIMHBI
1 cemecTp
Ne Haspanme paspgena, Te- Ilepeyenn paccMaTpuBaeMbIX BOIPOCOB ISt
n/n MBI CAMOCTOSITEIbHOT0 H3Y4eHusl
Pa3nes 1 OcHOBHBIE MOHSITHS U 3aKOHBI XUMHHU
1. Tema 1. OcHOBHbBIE NOHS- | 3aKOH AKBHUBAJICHTOB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH COXpa-
THS ¥ 3aKOHBI XUMHUH Henus Macchl (YK-8.3, OIIK-1.2)
Pa3neu 2 Ctpoenue aroma. [lepuoanueckuil 3aKk0H
2. Tema 1. Ctpoenue atoma. | KanTtossie uncina. [lepunonnuecknii 3axon (YK-8.3, OIIK-1.2)
ITepronyueckuii 3aK0H
Pa3nea 3 Xumuueckas CBA3b U CTPOSHUE MOJIEKYJ
3. Tema 1. Xumunueckas | KoBanenrnas, nonnas cssszu. Koopaunauuonnas cssizb (YK-8.3,
cBs3b U cTpoeHue Mosiekyn | OINK-1.2)
Pa3neu 4 Bona. PactBopsl
4. | Tema 1. Bona. PactBopsl | CriocoGbl BepakeHus coctaBa pacteopa (YK-8.3, OIIK-1.2)
Paznen S BogHbie pacTBOPHI SJIEKTPOIUTOB
5. Tema 1. Bonnble pactBo- | 'maponus coneit (YK-8.3, OIIK-1.2)
PBI QJIEKTPOJIUTOB
Pa3nes 6 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE MPOIIECCHI
6 Tema 1. OxucnutensHo- | Mertosl coctaBienus ypasHenuit OBP (YK-8.3, OIIK-1.2)
BOCCTAHOBUTEIIBHBIE IPO-
LIECCBI
Paznen 7 Knaccel HEOpraHM4eCKUX COETUHEHUI
7 Tema 1. Knaccel Heopra- | Oxcunbl. Kucnotel. OcHoBanus. Conu cpeHUE, KHCIBbIX, OCHOB-
HUYECKUX COEAMHEHUN Hble, TBolHbIe B kKoMmmuiekcHbIe (YK-8.3, OIIK-1.2)
2 ceMecTp
Ne Ha3Banue pa3nena, Te- IlepeueHb paccMaTpUBaeMbIX BONPOCOB JJIsI
n/n MBI CAMOCTOSITEIbHOT0 H3Y4eHusl
Pazgen 1 OcHOBBI XUMHUECKOM TEPMOJIMHAMUKU
1. Tema 1. OcHoBbl xumunue- | @azoBble paBHOBeCHs. J(marpamma COCTOSIHMS BOJBIL. Y paBHEHHE
CKOH TepMOJUHAMUKHI Knaneiipona-Knaysuyca ®a30Bble paBHOBECHS B JBYXKOMIIOHEHT-
HbIX cucrteMax (YK-8.3, OIIK-1.2)
Pasnea 2 Xumuueckas KHHETUKA M PABHOBECHE B TOMOT€HHBIX CUCTEMax
2. Tema 1. Xumunueckass ku- | Ckopoctb peakuui. OCHOBHOM 3aKOH KHHETHKH. 3aBUCHUMOCTb

HCTUKAa W PAaBHOBECUC B

CKOPOCTH pEaKIuH OT TemmepaTypsl, kaTann3zaropoB (YK-8.3,

TOMOI'CHHBIX CHUCTCMax

OIIK-1.2)
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Ne Ha3Banue pa3nena, Te- Ilepeuenb paccMaTpUBaeMbIX BONPOCOB JJIsI
n/n MBI CAMOCTOSITEIbHOT0 H3Y4eHusl
Pa3zpnen 3 IloBepXHOCTHBIE SIBJICHUS
3. Tema 1. IloBepxHocTHble | OUuCTKa OOBEKTOB OT BPEIHBIX KOMIIOHEHTOB. Y paBHeHHe [ nb0ca
SIBJICHUS quist ancopbuuu (YK-8.3, OIIK-1.2)
Pa3nea 4 Xpomarorpadus
4. Tema 1. Xpomarorpaduss | Xpomarorpadus. Buner xpomarorpaduu. IIpumenenne (YK-8.3,
OIIK-1.2)
Pasnen 5 Dkcrpakuus
5. Tema 1. Dxcrpaxius Crenenp u3BiedeHus, ko3pduuneHt pacmpeneiaeHus. Buasl skc-
tpakiuu. [Ipumenenue (YK-8.3, OIIK-1.2)
Paznen 6 OnTuueckue METOIbl aHAJIN3a
6. Tema 1. Ontnyeckue me- | Dortokonmopumerpus. CrnekTpodoTomeTprss. METOIBI ONpeIeIeHUS
TOJIbl aHAJIN32 koH1eHTparn BemecTsa (YK-8.3, OITK-1.2)
Pa3nes 7 Metaibl U cruiaBbl. DJIEKTPOXUMHUYECKHE ITPOLIECCHI
7. Tema 1. Metamisl u cruta- | CruiaBbl: TUIBI, CBOMCTBA, MPUMEHEHHE. | albBaHUUYECKUE IIEMEH-
Bbl. ODJEKTPOXMMHYECKUE | Thl. DIEKTpoAHbIM moreHuuan. Koppo3us meramios. 3ammra OT
MIPOIECCHI kopposun. Dnekrpoan3 (YK-8.3, OIIK-1.2)
5. O0pa3oBaTeibHbIE TEXHOJOTUH
Tabmauia 6
IIpuMeHeHre AKTUBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTeIbLHbIX TEXHOJIOTHI
Ne HanmeHoBaHUe HCNOJIB3YeMBbIX AKTHBHBIX H HHTEPAKTHB-
n/n Tema u popma sansiTHs HBIX 00pa30BaTeJbHBIX TEXHOJIOTHI
1. WNnentudukamus HemszBecTHO- | 113 | MeTo paGOTHI B MaNBIX TPYIIAxX (pe3yabTaT pabOThl CTYICH-
T'O BEIECTBA YECKHMX MCCIISI0BATEIbCKUX TPYIII)

Jlaboparopnas pabota «aeHTuduxaiyss HEU3BECTHOTO BEUIECTBA

Lenb: onpenenuts ¢ MOMOIIBIO AHATUTUYECKUX PEAKIMI BEIECTBO, HAXOJAIIEECS B BbI-
JTAHHOM JIJIS UCCIIeIOBaHuUsT 00pasIie.

Ob6opynoBanue: MPOOUPKHU, XUMUYECKHE PEAKTUBBI, IEHTPU(YyTa, BOIsSHAs OaHs.

X0z 3aHsITHS

1. Opraau3annoHHBI MOMEHT
[IpuBeTcTBHE, MPOBEPKA TOTOBHOCTH I'PYIIIIBI K 3aHATHIO, CO37aHue padoueli 00CTaHOBKH B TPYIINE, Pacipe-
JICJICHUE CTYJICHTOB [0 MaJIbIM TPYIIIIaM.
I1. Co3nanue npobnemMHON cuTyaryu ( 03BYyYHBAHHE 33 JaHHS)
3amanne: HAeHTU(GUITIPOBATh HEM3BECTHOE BEIIECTBO.
BrimomHUTh paboTy: a) B CTPOrOM COOTBETCTBUU C aNTOPUTMOM JICHCTBHI; 0) HAWTH CaMOCTOSTEIbHBIC, He-
CTaHJIAPTHBIC ITyTH PEIISHHsI TIOCTaBIICHHOHN 3a1a4H.
I11. ITepBrIif ATaI: BEITIOTHEHUS PAaOOTHI B CTPOTOM COOTBETCTBHH C aJITOPUTMOM.
1. 3yunTth npaBuiia TEXHUKU 0€30MACHOCTH U paboTe ¢ KUCIOTAMHU U IIEeTI0YaMHu.
2. U3yuuthb cosiepkaHre METOANYKHU, MOCIEA0BATEIbHOCTh BBIITOJHEHUS SKCIIEPUMEHTA.
3. I[oaAroToBUTH HEOOXOAUMEBIE PUOOPHI U PEAKTUBBI JJIsl BHITIOTHEHHS aHATH3A.
4. BBINOJTHUTD IEUCTBUS B CTPOTOM COOTBETCTBUH C AJITOPUTMOM.
a) [IpenBapuTenbHbIE HCOBITAHUS. UCCIEA0BATh MOTYYSHHBIH 00pa3el ¢ MOMOIIBI0 MHIUKATOpa, 110 U3Me-
HEHHUIO OKPAcKH WHAMKATOPA CAENaTh MPEIIOI0KEHHSI 0 BO3MOXKHOM KJIACCE BEIIECTB (€CIIU cpe/ia Kucias,
TO, BO3MOXHO, 3TO KHCIIOTa WM COJIb, 00Opa3oBaHHAas CI1a0bIM OCHOBAHWEM W CHJIBHON KHCIIOTOM; €Cli cpe-
Jla IIeJI0YHAsL, TO JaHHBIH 00pa3el] MO0 111e104b, TM00 COJib, 00pa30BaHHAs CHIILHBIM OCHOBAHHUEM U CJIa00U
KHUCJIOTOW. B 3aBHCHMOCTH OT MOJTy4E€HHOTO pe3yJibTaTra XOJ JalbHEUIIero aHanu3a OyneT HECKOJIbKO pas-
nmu4athes.) 2) CucreMaTH4eckuid aHaiau3 0O0HAPYKEHHS KaTHOHA: MPHIUTH K MPo0e ¢ WHIANKATOPOM IIENI0Yb
¥ TIOCMOTPETh Ha MPOUCXOAIINE H3MeHeHHn. Ecny pacTBOp 0OECIBETHIICS, TO HCCIIEAyEeMOe BEIIeCTBO —
KHCJIOTa, €CJIM BBIMAN OC3JO0K WK (YacTO MpPH HATPEBAHWHW) MOSIBHIICA PE3KHi 3amax aMMHaka — COJIb.
3) Cucremarnyeckuii aHanu3 OOHAPYKEHWS aHHWOHA: MPIIUTH PAaCTBOP HUTpaTa cepedpa, ecld BHIMAJaeT
OeJBIit TBOPOKUCTHIN OCaZ0K, KOTOPHIN HE PaCTBOPUM B KHCIIOTaxX, HO pacTBopuM B NH,OH, To nccnemye-
MO€ BEIIECTBO — COJISIHAs KHUCJIOTA, €CJIM M3MEHEHUN HE TIPOMCXOIUT, TPOJI0JDKUTH UCCIICOBaHNE 00pasia;
MPUJIUTH PACTBOP XJIOpUa Oapus, €CIIU BhIIAAaeT OCIbIi KPUCTAJUIMISCKUI 0CaIOK, KOTOPHIH HE paCTBOPUM
B KHCJIOTaX M IIeJ0Yax, TO HCCIelyeMOoe BEIeCTBO — CepPHAst KUCIIOTa.

4) Caenath BBIBOJIBI IO IPOBEACHHOM padoTe.
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Crenenb cOPMUPOBAHHOCTH KOMIICTCHIIUU OTMPEACIISICTCS BHICTABIICHUEM OAJIOB 3a KaXK-
JI0€ BBITIOTHEHHOE JICICTBHE:
[IpaBunbHOCTH MOOOPa 000PyTOBAHMUS
[IpaBunbHOCTH MOAO0PA PEAKTUBOB
Brinonnenue paboThl B 4€TKOM COOTBETCTBUU AJTOPUTMY
HccnenoBanue o06pasia ¢ TOMOIIbIO HHAUKATOPA (BBIBOIBI MO MOTYYCHHBIM pe3yIbTaTaMm)
HccnenoBanue o06pasia miesoubto (BbIBOBI M0 NOJYyUYEHHBIM PE3YJIbTaTaM)
[IpoBeneHne aHAMUTUYECKUX PEAKIINI ONpeIeIeHns KaTHOHA
[IpoBeneHne aHANTMTUYECKUX PEAKIUI ONPEACIICHUS] aHUOHA
BriBoab! o pabote (pe3yabTar)
VI. Bropoii aTan paboThl: co3jaHle HECTaHAAPTHONW CUTYallUn
3amanue: IpeanoaoKuM, 4To B JabOpaTopuu OTCYTCTBYET LIen0oYb. [Ipeaioxkure BO3MOXK-
HBIC ITyTH MTPOBEICHUS aHaM3a. Ha JaHHOM 3Tare paboThl CTYACHTHI y9daTcs
-IIPUHUMATh PEIICHHsI B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUIX
-HECTH 3a MPUHSATHIC PEIICHUSI OTBETCTBEHHOCTh
-OCYyILIECTBIATh MOUCK M UCHONb30BaHUE HH(pOpManuu, HeoOXoauMoi st 3¢(HEeKTUBHOTO
BBITIOJTHEHHSI MPO(ECCHOHAIBHBIX 33]1a4, MPO()EeCCHOHATLHOTO W TMYHOCTHOTO PA3BUTHSI.
CTyAeHTBbI cCaMOCTOATEIBHO OMPEACIISAIOT X0/ aHalIu3a, COCTABJISAIOT TU1aH aHanu3a. [locne
BBITIOJTHCHHSI pa0OTHI TPYIIIAME IPOUCXOTUT O0CYKICHHE MPEIJI0KEHHBIX BAPUAHTOB aHATN3A.
VII. IlonBenenne uToros
6. Tekymuii KOHTPOJIb yCIIEBAEMOCTH U MPOMEKYTOUHASI ATTECTAIUS 110 UTOTaM OCBOEHHS
AUCHHUIIMHBI
6.1. TunoBble KOHTPOJIbHbIE 3aJaHUsI WM MHbIE MATEPHAJIbl, HEOOXO0AUMbIE Il OLEHKH
3HAHUWI, YMEHHU M HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH
TecTbl U1l TEKYLIEr0 KOHTPOJISI 3HAHMI 00yUalolIuXCcsi:
Tema 1 «OcHOBHBIC NOHATHS M 3AKOHBI XUMHHN»
1. O6vemubIe gonu a3ota u 3triieHa (C,Hy) B cMecn oguHakoBbl. MaccoBbIe 0K Ta30B B ATOM ke
cmecu (0,5 6amna):
a) OJIMHAKOBBI; 0) OOJIbIIIE Y a30Ta; B) OOJIBIIE Y STUJICHA; T) 3aBUCAT OT JIaBJICHHUS.
2. Macca 10 »® Bosayxa mpu H.y. paBHa (B kr) (0,5 6anna):
a) 20,15; 6) 16,25; B) 14,50; 1) 12,95.
3.465 mr ¢ocdara kanpluug cofepKaT CIEAYIOIIee YUCIO KATHOHOB U aHUOHOB COOTBETCTBEHHO
(0,5 6anna):
a) 2,7°10°" u 1,8¢10%'; 6) 4,5°10°° u 3,0+10%;
B) 2,7+10% 1 1,84107; 1) 1,210% u 1,1+10%.
4. Yucno Mosib MOJIEKYJI BOJIBI, COJIEpKalleecs B 18,06-1022 MoJleKyiax Boabl, paBHo (0,5 6amna):
a) 0,667;6) 0,5;8) 0,3; 1) 12.
5. VI3 mpuBeICHHBIX HUXKE BEIIECTB K MPOCThIM OTHOCATCS (0,5 6anna):
a) cepHast Kuciora; 0) cepa; B) BOJOPO; T) OpoM.
6. AToM, UMEIOLINK Maccy 2,66-10726 KT, cOOTBeTCcTBYET neMeHTy (0,5 Ganna):
a) cepa; 0) MarHuii; B) KUCIOPOJI; T) IIHHK.
7. Yactuma, SBISIFOIIAsACS XUMUYECKH IeauMoi, 3To (0,5 6amra):
a) MpOTOH; 0) MOJIEKYJIa; B) IO3UTPOH; T) aTOM.
8. O0 yraepoje Kak 0 MPOCTOM BEIECTBE TOBOPUTCS B yTBep:kaeHuu (0,5 6anma):
a) yraepoJ pacupoCTpaHEH B MPUPOJE B BHUJIE M30TOIMA C MAaCCOBBIM YHCIIOM 12; 0) yrieposa npu
TOPEHUH B 3aBUCUMOCTU OT YCJIOBUN MOKET 00pa30BBIBAThH JBa OKCHJIA; B) YIIIEPOJ BXOIHT B CO-
cTaB KapOOHATOB; T') YTJIEPOJl UMEET HECKOJIBKO aJUIOTPOITHBIX MOIU(DHUKAIIUH.
9. BanentHocTth atroma — 310 (0,5 6amna):
a) YUCII0 XUMUYECKUX CBsI3el, 00pa30BaHHBIX JaHHBIM aTOMOM B CO€UHEHHH; O) CTENEHb OKUCIIE-
HUS aTOMa; B) YUCJIO OTAAHHBIX WJIM MPUHATHIX 3JIEKTPOHOB; T') YKCIO 3JIEKTPOHOB, HEIOCTAIOIIEe
JI0 TIOJTYYCHHUS AJICKTPOHHON KOHPUTYpAIHH OJIMKANIIIEr0o MHEPTHOTO Tasa.
10. Kakoe u3 cnenaymoomux siBieHui sinsieTcss xumudeckum? (0,5 6anna)
a) MJIaBJIEHME JIb/1a; 0) AJIEKTPOIN3 BOJIbI; B) BO3TOHKA M0/a; ') JOTOCUHTES.
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Tema 2 «Ilepuoguuecknii 3axon /[.M1.MeHaes1eeBa U CTPOCHUE ATOMA)
1. U3 kakux yacTuil cocTOUT atoMHoe sapo (0,5 6anna):
a) U3 IPOTOHOB U JIEKTPOHOB;
0) U3 HEUTPOHOB U AJIEKTPOHOB;
B) TOJIBKO U3 IPOTOHOB;
T') IPaBUJIHLHOTO OTBETA HET
2. Y Kakoro u3 2JIEMEHTOB Ha BHEITHEM YpOBHE HaxoauTcs 4 anmekrpona (0,5 6ama):
a) No22; ©6) Ne104; B) Nel9; 1) Nel4.
3. Kaxoit u3 nepe4rciieHHbIX 3JIEMEHTOB PAacMoioXKeH B riaBHOM noarpyme (0,5 6ama):
a) No20; 6) Ne30; B) No29; 1) Ne21.
4. Kakas ¢hopMyIra cooTBETCTBYET KOoH(pHUTyparu aroma azora (0,5 6amna):
a) 15”252 2p”; 6) 15?252 2p®3s’; B) 152257 2p°; 1) 152287 2p°
5. ATOM KaKOTO 2JICMEHTA HMEeT CTPOCHHE BHEMIHEro ypoBHs 3s°3p” (0,5 Gawta):
a) Nel7; 6) Nel6; B) No26; 1) Ne®
6. C OKCHIOM KaKOT0 3JIEMEHTa He B3auMoieicTByeT okcua maraus (0,5 6aia):
a) Ne6; 6) Nel4; B) Ne34; r) HeT BEpHOTO OTBETa
7. Coctas BeIcHIero okcua docdopa u ero ruapokcuna (0,5 6ama):
a) 9,05, OHj3; 6) 3,05, 3(OH)s; B) 3,05, H3304; 1) HET BepHOTO OTBETA
8. B psmy N — P — As — Sb nHemeramumueckue cBoiictsa (0,5 6anna):
a) YMEHBIIAIOTCS; 0) HE U3MEHSIIOTCS; B) U3MEHSIOTCS IEPUOJANYECKY; T) YCUITUBAIOTCS
9. Kak MOXHO OIIpEeNUTh YHCIO SJIEKTPOHOB HA BHEIIHEM YPOBHE Y 3JIE€MEHTOB TJABHBIX ITO-
rpynm (0,5 6anna):
a) 10 HOMEpY JIEMEHTA; 0) 0 aTOMHOW Macce; B) 10 HOMEpPY I'PYyMIIbl; T) IO HOMEPY Neproa
10. Onement Nel7 umeer BanentnoctH (0,5 6amna):
a) L III; 6) IL IV,VL; B) I, V, VII; 1) [ 111, V, VII
Tema 3 «XumMu4yeckasi CBSI3b U CTPOEHUE MOJIEKYJD»
1. Kak Ha3pIBaeTcsi XUMHUYECKAs CBSA3b, 00PA3YIOMIAsCS MEXy aTOMaMH 32 CYET OOIIMX 3JIEKTPOH-
HeIx nap (0,5 6anna):
a) HOHHas; 0) KOBaJIEHTHAs; B) METAJJIMYECKasl ') BOJOPOIHAS
2. Kakoii u3 anemenToB umeet HaumeHsIryto D0 (0,5 6amna):
a)N;6) B; B) Se; 1) O
3. Kakas cBs13p 00pazyercs MeXy aToMaMH HeMeTalsioB ¢ oguHakoBoit D0 (0,5 6amia):

a) HOHHas; 0) MeTaJIIMUECcKasl; B) KOBAJICHTHAsI OJISIpHAs; T') KOBaJEHTHAas HENoJsipHast
4. HazoBuTe BemiecTBO ¢ HOHHOM cBs3bio (0,5 Oamna):
a) CHy; 6) CaCly; B) CO;; 1) HET BEepHOTO OTBETA
5. YKaxkuTe BEIIEeCTBO ¢ KOBAJIGHTHOM MOJIAPHOM CBs3bIo (1 Oarmn):
a) NaF; 6) HI; B) C; r) MgO
6. CTpoeHHe BeIecTBa H300paxkaercs ycioBHo A B™. Kakoro THma cBsi3b MEX/Iy YaCTUIIAMH Bellle-
ctBa (1 6amn):
a) KOBaJICHTHAs MOJIsIpHAst; 0) KOBaJICHTHAs HETIOJISPHAS; B) MOHHAS; T) METaJUTHUECKast
7. Kak u3MeHseTcsl AIeKTPOOTPHUIIATEILHOCT 3JIEMEHTOB C POCTOM 3apsijia sjipa B TPYMIax, B TJIaB-
HBIX oArpynmnax (1 6amm):
a) HEe U3MEHSETCs; 0) YCUIIMBACTCS; B) YMEHBIIIACTCSI; T') MIEPUOTNICCKU TTOBTOPSETCS
IlepeyeHb BONPOCOB, BLIHOCHMBIX HA IPOMEKYTOUYHYIO ATTECTAIINIO (IK3aMeH)
B sx3ameHanmoHHbIi OUIET BXOJAT 2 TEOPETHUECKUX Bompoca U 1 3aiaya.

1 cemecTp

1. ATomMHO-MONeKyIApHOE yueHne. OCHOBHbIE XUMUYECKHE MOHATHUS: aTOM, MOJIEKYJIa, JJIEMEHT.
2. OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBl XUMHUHU. 3aKOH COXpaHEHHsI MacChl BEIIECTBA. 3aKOH
B3aMMOCBS3HM MaccChl M dHepruu A. DHHIITEIHA.
3. 3akoH mocTostHCTBa cocTaBa. JlanmbToHMIBI. beprommuapl. DKBUBaNEeHT. 3aKOH 3KBUBAJICHTOB.
3akoH ABorazipo. MosnbpHbIN 00BEM Ta3a.
4. CnoxHOCTb cocTaBa aToMa. PaaroakTuBHOCTh. SnepHas Moaens atoma. CTpoeHHE 3JIEKTPOHHOM
000J104KHM aTOMa BoJ10poaa 1o bopy.

15



5. JIBoiicTBEHHasi KOPITYCKYJISIpHO-BOJHOBAsI MPUPOAA AIEKTpoHa. YpaBHeHue [le-bpoitns. Atom-
Hasi OpOUTaIb.

6. XapaKkTepuCTHUKa YHEPTUU IJICKTPOHA YETHIPbMS KBAHTOBBIMU YHCIIAMH.

7. llpunun [aynu. IIpasuio ['ynaa.

8. DNeKTpOoHHAasi EMKOCTh YPOBHEH U MOYPOBHEH.

9. Pacnipenenenue 3J1eKTPOHOB B aTOMax MO YPOBHSIM M MOyPOBHSIM.

10. IIpaBuna Kneukosckoro. [Ipumepsi.

11. s, p, d, f - >meMeHTBI U UX MECTO B MEPHOJUYECKON CHCTeMe XMMHYECKUX 3iemeHToB J[.U.
Meneneesa.

12. CBoiicTBa CBOOOIHBIX aTOMOB.

13. DHeprus MOHU3ALMK U SHEPTHSI CPOJICTBA K AJIEKTPOHY.

14. OTHOCHUTENBHAS 3JIEKTPOOTPULIATEILHOCTh JJIEMEHTOB.

15. Tlepuonnueckuii 3akon J[.M. MenneneeBa. CoBpeMeHHast GOPMYITUPOBKA IMEPUOTUICCKOTO 3a-
KOHa.

16. ®u3nuecKuii CMBICT TIOPSAIKOBOTO HOMEPA 3JIEMEHTa B MEPHOJUYECKON CUCTEME XMUMHYECKUX
snemenToB .. MenneneeBa. 3akon Mo3iu.

17. Ctpykrypa nepuoanueckoit cuctemsl .M. MenneneeBa. XapakTepucTuka rpyIin U MEPUOIOB.
18. Ileproinueckuii 3aKOH B CBETE YUEHHUSI O CTPOEHUHU aTOMOB.

19. KoBaneHTHas CBS3b.

20. MexaHu3M BO3HUKHOBEHHMS KOBAJIEHTHOM CBS3H.

21. CBoiicTBa COETMHEHHI C KOBAJICHTHOU CBSI3bIO.

22. HacpImaeMocTh U HalpaBJI€HHOCTh KOBAJIGHTHOM CBS3U

23. Ilonspu3yeMOCTh KOBAJIEHTHOM CBs3U. J[MIONBHBIIT MOMEHT KaK XapaKTEpUCTUKA MOJIIPHOCTU
MOJIEKYI.

24. JIOHOpHO-aKIIENTOPHBIN MEXaHNU3M BO3HUKHOBEHUSI KOBAJICHTHOM CBSI3HU.

25. BogopoaHasi CBA3b U €€ 3HaYEHUE B CBOMCTBAX BOJBI.

26. NoHHas CBS3b.

277. MexaHu3M BO3HUKHOBEHUSI HOHHOM CBsA3U. CBOMCTBA COEIUHEHUH, C MIOHHOU CBSI3bIO.

28. Bona B mpupone u e€ cBoiictBa. OxpaHa BOJHBIX pecypcoB. TpeOoBaHUsI, MPEABIBISIEMbIE K
COCTaBy M CBOMCTBaM IMUTHEBOW U OPOCUTEIBHOU BOJIBI.

29. OcoGEHHOCTH CTPOEHMSI MOJIEKYJT BOJIBI - AUIOb.

30. SIBneHue acconuanuy MOJIEKYJ BOJbI HA OCHOBE BOJOPOJHON CBSI3U.

31. Anomanuu BOJIBI.

32. Y)KecTKOCTh BOJIbI U COBPEMEHHBIE CTIOCOOBI OOPHOBI C HEM.

33. PactBopsl. CrtocoOBI BbIpaKE€HUS COCTaBa PaCTBOPOB.

34. ®duznyeckas U XUMHUYECKasi TEOPHUsI paCTBOPOB.

35. TemnoBbl€ SIBIEHUS IIPH PACTBOPEHUH.

36. OcMOC ¥ OCMOTHYECKOE JTaBJICHUE pacTBOPOB. 3akoH BanT-I'odda.

37. IlonmxeHue qaBleHUs I1apa pacTBOpUTEN Haj pacTBopoM. IlepBrlii 3akoH Pays.

38. [loHmwxeHue TeMIepaTrypbl 3aMep3aHHsl U MOBBIIIEHUE TEMIEPATypbl KUIEHUS pa30aBIeHHBIX
pactBopoB. Bropoit 3akoH Payus.

39. OCHOBHBIE TTOJIOKEHUS TEOPUH ANEKTPOTUTUYECKON TUCCOIIUAIIAH.

40. CteneHb EKTPOTUTUUECKON AUCCOLUALINH.

41. CunbHbIe U ciabbie AIeKTPOIUTHL. [IpumMepsl.

42. ®akTOphl, BIUAIONINE HA CTETICHb 3JIEKTPOJIUTHUECKOM TUCCOIUAIINH.

42. [IpuMeHeHne 3aKoHa ACHCTBYIONIUX MAacC K PaCTBOpaM CIA0BIX JJICKTPOIUTOB.

43. KoHcTaHTa 3JEKTPOIMTUUECKON TUCCOIUAIIUN.

44. CunbHbI€ SJEKTPOJUTHI U UX COCTOSIHUE B pacTBopax. Kakymiascs CTeneHb AMCCOIMALUU
CUJIbHBIX 3JIEKTPOJIUTOB.

45. AKTUBHOCTh HOHOB M KO3((UIIMEHT aKTUBHOCTH.

46. DneKTpoIUTHYECKas quccolanus Boasl. NoHHOE Mpou3BeieHIE BOIbI.

47. Bogopoaueii mokazarenb pH.

48. TTonsiTre 00 MHAUKATOPAX.
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49. I'maponus cozneil. CTtyneH4aThlii rTHAPOIN3.

50. Crenenb ruziponnsa u GakTopbl, BIUSIOIINE HA HEe.

51. OKuCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINU.

52. CreneHb OKUCIEHUS (IPUMEDPHI).

53. Teopust OKUCITUTETHLHO-BOCCTAHOBUTEIBHBIX MTPOIECCOB.

54. MeTtoabl cOCTaBICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUHA.

55. @akTopsl, BIUAIOINE HA TEYEHUE OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB.
56. BaxxHei11e OKUCINUTENIN U BOCCTAHOBUTENIN U UX MOJOXEHHUE B EPUOJUYECKOM cucTeMe aie-
menToB JI.1. MenneneeBa

57. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE SKBUBAJIEHTHI U MX PACUETHI.

58. HanpaBieHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX TIPOIIECCOB.

59. OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COENHEHHH.

60. 3aKOH 3KBUBAJICHTOB.

2 cemecTp
1. XHUMHUYECKOE PABHOBECHE.
2. KoHcTanTa XUMHUYeCKOro paBHOBecHs (MCTUHHAS, TEPMOAMHAMHMYECKAs, KOHIIEHTPAIMOH-
Has).
3. XHUMHUYECKOE paBHOBECHE.
4. VYcoBHas KOHCTaHTa XMMHUYECKOT'O PABHOBECHS.
5. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COeIMHEHU. KOHCTaHThl yCTOWYMBOCTH U HECTOM-
KOCTH KOMIUTEKCHBIX COCIMHEHU. Y CIIOBHBIE KOHCTAHTBI YCTOMYMBOCTH.
6. TepMoaMHaMUUECKHE CUCTEMBI: U30JMPOBAHHBIC, 3aKPBIThIC, OTKPHITHIC, TOMOTE€HHBIE, T'e-
teporennsie. [lorsTue o dasze.
7. [lepBoe Havasio TEpMOAMHAMUKHU. BHYTpeHHsIs1 SHEpTrUs.
8. N300apHbIil 1 N30XOPHBIN TEIUIOBBIC YPPEKTHI.
9. 3akoH ['ecca. TepmoxuMHuuecKue ypaBHEHHUS.
10. [TonsaTue 06 >HTANBINM.
11. Bropoe Hauano TepmoauHaMuku. DHTponus. DHeprus ['nooca.
12. OO0patuMbie 1 HEOOpaTUMBIE TI0 HATIPABJICHUIO MpoLecchl. [IoHATHE 0 XUMHYECKOM paBHO-
BECHH.
13. KoHcTaHTa XMMHYeCKOro paBHOBecHs U cocoObl ee BoipaskeHus: Ke, K, K.
14. 3aKOH JIEMCTBYIOIINX MacC.
15. [IporHo3upoBaHHe CMELIEHNS XUMHUYECKOIO pPAaBHOBECHUsS Ha OCHOBe IpuHnuma Jle-
[TaTense.
16. VYpaBHEeHHE U30TEPMbI XUMUYECKOHN peaKkiny.
17. AncopOumsi Ha TpaHUIE pa3jena KUIKOCTb-Ta3, KUAKOCTh-)KHIKOCTh, TBEPJOE TEJIO-Ta3,
TBEPAOE TENO-KUIAKOCTH (PACTBOD).
18. VYpaBuenne ['u66ca.
19. [ToBepxHOCTHAsA aKTUBHOCT.
20. [ToBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-HEAKTUBHBIC BEIIECTBA.
21. [Ipasuno Jlroxmno-Tpaybe.
22. AncopOnust CHIIBHBIX AJIEKTPOJIUTOB: U30MpaTebHast, HOHOOOMEHHas.
23. IIpaBuno Ilanera-dasHca.
24. NoHuTsl, X TPUMEHEHUE B MEAUIMHE.
25. Xpomarorpadusi, ee MPUMEHEHHE B OMOJIOTUN U METUITIHE.
26. CKOpOCTh TOMOT€HHBIX XUMHUYECKUX PEAKIIUN U METOJIbI €€ U3MEPEHUS.
27. 3aKOH JEHCTBYIOINX MACC U1 CKOPOCTH PEaKLIUU.
28. KoHcTaHTa CKOpOCTH peakiyu.
29. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.
30. TemmnepaTypHbIit KO3GOUIIHMEHT CKOPOCTH PEAKITUN. MOJICKYJIIPHOCTh U TIOPSIOK PEAKIIUH.
31. JlucriepcHbIe CUCTEMBI U UX KIIaCCU(UKAIIUS.
32. MeTo bl TOJTyYEHUS] 1 OUUCTKU KOJUTOUIHBIX paCTBOPOB.
33. Juanus, ynerpadunbtpalius, renbQuibTpanus. VcKkyccTBeHHAs MOYKa.
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34. MexaHu3M BO3HUKHOBEHUS IEKTPUUECKOTO 3apsiaa KOJUIOMIHON YaCTHUIbL.

35. CrpoeHue MULEIIbL.

36. BnusiHue 351eKTpOIUTOB Ha BEIMUNHY 3JIEKTPOKMHETUYECKOTO MTOTEHIINANIA.

37. M30351eKTpUYECKOE COCTOSTHUE KOJIIONTHON YaCTHLIBI.

38. Kunerndeckas u arperaTuBHasi yCTOMYMBOCTB JIM030J1eH. DaKTOphl yCTOMYUBOCTH.

39. Koarynsmus.

40. Kunernka koarymsauuu noja I€MCTBUEM 3JIEKTPOJIMTOB.

41. CkpslITasi, MeJJIeHHast U ObICTpast KoaryJisiusl.

42. ITopor koaryJsiuu, €ro onpeaeacHue.

43. [IpaBuno I'apau u llynsue.

44. PacTBOpBI BEICOKOMOJIEKYISIPHBIX COCIMHEHHM.

45. ®dakTopbl ycTOMUnUBOCTH. 3031€KTpHUUECKOEe COCTOSHUE U M303JIEKTpUYecKas Touka Oe-
KOB.

46. 3alUTHOE JEHCTBUE BBICOKOMOJIEKYJIIPHBIX COEOUHEHMM, MeXaHu3M. buonormueckas
pOJIb.

47. YpaBHeHUs U300apbl U U30XOPHI PEaKIUH.

48. Pacuér koHCTaHTBI PAaBHOBECHS M COCTAaBa PABHOBECHOM CMECH. PaBHOBECHE B PEATbHBIX CUCTEMAX.
49. ['ereporennsie cuctemsl. [IpaBumno a3 ['nb06ca.

50. JlnarpamMmbl COCTOSIHUS 1By XKOMIIOHEHTHBIX CHCTEM.

51. JlnarpaMmbl COCTOSIHUSI TPEXKOMIIOHEHTHBIX CHCTEM.

52. DKCTpaKIUs U €€ BUJIBI.

53. Onruueckue METOIbI aHAJIH3A.

54. DOTOKOJIOPUMETPHSL.

55. 3akoH byrepa-Jlambepra-bepa.

56. Meraisl 1 UX XUMHUYECKHE CBOMCTBA.

57. Ypasuenue HepHcra.

58. DIEeKTPOAHBIC TTOTCHITUABI.

59. Koppo3sus metanos.

60. 3amuTa OT KOppO3uH.

3agauu K IK3aMeHy
1 cemecTp

1. YpaBHsliTe PUBEACHHBIE HUKE YPAaBHEHUS METOJOM JJIEKTPOHHO-MOHHOTO OallaHCca, YKaKHUTe
OKHCIHUTEND U BoccTtaHoBuTesb: HNOs + H,S — NO + S + H,O
2 VYpaBHSlTEe NPUBEIACHHBIC HIDKE YPAaBHEHUS METOIOM AJIEKTPOHHO-MOHHOTO OajaHca, yKakKUTe
OKHCINUTENDL U BoccTanoBuTeNb: KoSO3 + KMnOy4 + H,SO4 — K»SO4 + MnSO4 + H,O
3. YpaBHsHTE METOIOM 3JIEKTPOHHO-HOHHOTO OallaHCca W YKa)XKHTE, KaKue CBOWCTBA MPOSBISACT
MnO; B 3T0it peakuunn: MnO; + FeSO4 + H;SO4 — MnSO4 + Fe(SO4)3 + H,O
4. YpaBHSITE METOJOM 3JICKTPOHHO-MOHHOTO OajaHCa M yKa)XKWTE, KaKHe CBOWCTBA MPOSBISET
MnO,; B 3t0ii peakiuun: MnO, + KC1O; + KOH — K,;MnO4 + KCI1 + H,O
5. VYpaBHslTe NMpUBEJACHHBIC HIKE YPABHEHUS METOJIOM 3JIEKTPOHHO-MOHHOTO OajlaHca, YKaKHTE
OKHCIIUTENDL U BoccTaHoBuTelb: KMnQO4 + K,SO; + H,O — MnO, + KOH + K>SOy
6. YpaBHSHTE MPUBEJACHHBIC HI)KE YPABHEHHUS METOJIOM DJIEKTPOHHO-MOHHOTO OajlaHca, YKaKHTE
OKHCIIUTENDL U BoccTaHoBUTeNL: SO, + NalOs; + H,O — H,SO4 + Nal
7. YpaBHSWTE MPUBEIACHHBIC HI)KE YPABHEHHUS METOJIOM DJIEKTPOHHO-MOHHOTO OajlaHca, YKaKHTE
OKHCIHUTENDL U BoccTaHoBuTelb: KMnQO,4 + K,SO; + KOH — KoMnO4 + K, SO4 + H,O
8. YpaBHsiiTe NMPUBEICHHBIE HIKE YPAaBHEHHUS METOJIOM SJIECKTPOHHO-HOHHOTO OajaHca, YKaKHUTE
okucIUTENb U BoccTaHoBUTENb: KNO; + K,Cr,O7 + H,SO4 — KNOj3 + Crp(SO4) + K2SO4 + H,O
9. YpaBusiiTe NpUBEACHHBIC HUKE YPaBHEHHUS METOJOM DJIEKTPOHHO-MOHHOTO OajlaHca, YKaKHTE
okucautens U BoccraHoBUTEN: Cu + HNO;3(ouny — Cu(NO3), + NO, + H,O
10. YpaBHsiiTe TpUBEACHHBIC HIDKE YPaBHEHUSI METOJIOM JICKTPOHHO-MOHHOTO OajaHCa, YKaKHUTE
oKkucauTeNnb ¥ BocctraHoBuTeNb: KrCr,O7 + HoS + HaSO4 — Crp(SO4)3+ S + KSO4 + HyO
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11. Vkaxure, Kakue U3 NPUBEJACHHBIX HIDKE CoJel OyayT MOABEPraThCsl IMAPOIU3Y, HAUILIUTE CO-
OTBETCTBYIOIIIUE yYPaBHEHUS peaKIMii B MOJICKYJSIPHOHW U HOHHOW dopme, ykaxute pH cpensbi:
BaClz, KNOZ, AI(NO3)3.
12. bynyt nu noasepratbest tunpoan3y conu Ki;PO,, CrCls, FeCOs, KNO3s? OtBer o6ocHyiiTe, Ha-
IICaB COOTBETCTBYIOIINE YPABHEHHUS B MOJIE-KYJISIPHOHM 1 MOHHOU dopme, u ykaxute pH cperpl.
13. Kakue U3 nepedyrcieHHbIX HIKE COJEH, MOIBEpPrasich rUAPOIN3Y, 00pa3yroT OCHOBHBIC COJIU: a)
Cry(S04)3, 6) NayCOs, B) FeCl;? HamumuTe ypaBHEHHsI THAPOJIM3a B MOJICKYJISIPHOH M HMOHHOM
dopme.
14. Kakue u3 coser moasepratorcs ruaponu3dy: K,COs, LiCl, Ni(NOs3),, NH4C1? CocraBbTe MoIe-
KyJISIpHBIE U MOHHBIE YPaBHEHUS TUAPOIN3a, yKaxuTe pH cpenbl.
15. Kakue u3 coneit moasepratorcs ruaponunsy: LixS, BaCly, Fe(NOs),? CocTaBbTe MOJIEKYIISIPHBIC
Y MOHHBIE YPaBHEHUS UX TUIAPOIIH3A.
16. Tlpu cnmuBanuu pactBopoB xjiopunaa sxenesa (I11) u kapbonara HaTpHs BBIAEISETCS ra3 U BhIMNA-
naeT ocafok. Uto 3To 3a BemiectBa? J[okaxuTe, HAalMCaB COOTBETCTBYIOIINE YPAaBHEHUS PEaKIIHiA
TUIPOJIU3a.
17. Kakue u3 nepeuncnenubix coneit: K,S, NaNOs, NH4Cl — noasepratorcs ruaponuzy? Hamurm-
T€ YpaBHEHUS TUIPOJIM3a B MOJIEKYJIAp-HOM U HOHHOU hopme u ykaxure pH cpenbl.
18. Hanumure ypaBHEHUs TUAPOIU3a B MOJEKYJSIpHOW U moHHOU (hopme conmu SnCl,. Kak moxpa-
BUTb THJIPOJIN3 ATON COHU?
19. byayt nu nmoaseprarbes ruaponusy coiu: KoHPO4, Cr(NOs);, KNO;. Hanumure ypaBHeHus
THIIPOJIA3a B MOJICKYJISIPHOM M HOHHOH (opme.
20. Kakue u3 coneii moasepratorcs ruapoinsy: NaNO,, MnCl,, KNO;? [Ins kaxaoi U3 ruapoiu-
3YIOIIMXCSI COJIEW HATUIIUTE MOJIEKYJISIPHBIE U MOHHBIE YpaBHEHUSI TUAPOIIN3A.
21. UsBectHO, uTo nipu 42 °C napjeHue HACBIIIEHHOrO mapa Bojbl paBHo 8199,325 Ila. Kak usme-
HUTCS JABJICHUE, €CJIM MPHU 3TOU Temriepatype B 540 mi Boasl pacTBOpUTH 36 T Ti10K03b1 CeH 206?
22. JlaBnenue napa Haja pactBopoM 10,5 r Hesnektponuta B 200 r anetona pasHo 21854,40 Ila.
Hasnenue napa yuctoro amnerona (CHs),CO mpu stoit remneparype paBao 23939,35 Ila. Onpene-
JIUTE MOJIEKYJISIPHYIO MAcCy HEAJNEKTPOIIUTA.
23. Ilpu xakoil TeMIiepaTrype 3aMep3aeT BOJHBIM pacTBOP 3TUJIOBOTO CIIUPTA, €CIM MaccoBasl J0Js
C,HsOH B Hem paBHa 25 %? (Ksay = 1.86)
24. Ilpu xakoil TemnepaType KUIUT BOAHBIN pacTBOp IIHOKO3bI, eciau Maccoas nonst C¢Hi2O6 B
HeM paBHa 10 %? (K = 0,52)
25. Ilpu pactBopernu 1,6 T HednekTposmta B 250 MIT BOIBI OBUT MOJIYYEeH PacTBOP, KOTOPHIH 3amMep-
3aer npu Temreparype —0,2 °C. Onpenenure MOJEKYISIPHYIO MacCy PacTBOPEHHOIO BEILECTBA.
(Ksan = 1.86).
26. PactBop 9,2 r ioma B 100 r meranona 3akunaer mpu 65,0 °C, a 4MCTHIM METAHOI KHMITUT U
64,7 °C. I3 CKOJIBKMX aTOMOB COCTOMT MOJIEKYJIa fo/ia B pacTBope MeTaHona? DOYIUIHOCKOIMUYE-
CKas MOCTOsIHHAsl MeTaHoJ1a paBHa (,84.
27. Omnpenenute ocmormdeckoe masnenne npu 20 °C pacTBopa caxapa ¢ MaccOBOW Joeit
Ci12H2,011 4 % m mnotHOCTEIO 1,014 /M.
28. Onpenenute TeMIEPaTypy, IpU KOTOPOH OCMOTHYECKOE J1aBJIEHUE pacTBOpa, cojepkauiero 45
r iiioko3bl CgH 1206 B 01HOM nuTpe Bojibl, paBHO 607950 Ila.
29. Nasnenue mapa Bojsl npu 80 °C pasuo 47375 Ila, a naBieHne mapa pacTBOpa HEIJIEKTPOJIHTA
npu 3Toit ke temneparype — 33310 Ila. Kakoe konr4ecTBO BOABI MPUXOAUTCA HA OAUH MOJIb pac-
TBOPEHHOT'O BEIIECTBA B 3TOM pacTBope?
30. PactBop, coaepxkamuii 0,81 r cepsl B 100 T 6eH3omna (30ymmnockonuveckas mocTosiHHas 2,57)
kunut npu Temreparype Ha 0,081 °C Bbimie, yeM yucThIid OeH301. 13 CKOJIBKUX aTOMOB COCTOUT
MOJIEKYJIa CephI?

2 cemecTp
1. Onpenenute, BO CKOJBKO pa3 YBEIMUYUTCS CKOPOCTh PEAKIMH IMPHU YBEIUUYEHUU KOHLEHTPALUU
kucnopona B 4 paza Cipagur) + O2 — COxqp.
2. Bo CkonbKO pa3 BO3pacTeT CKOPOCTh peaklMu MpU MOBBIMIEHUU Temiepatypsl ¢ 20 qo 40 °C?
Temneparypusbiit K03 dunment y =3.92.
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3. [Ipu yBenuuenuu TemmnepaTtypsl Ha 50 °C CKOPOCTh peakilMM BO3- pociia B 32 pasza. Beruncnure
TEeMIEPaTypHbII KOd()PHUIIMEHT peaKITiH.

4. Hanummte BhIpaXXeHUs JUIsl KOHCTAaHT paBHoBecus peakuuu: 250, + O, «» 2S0;. B kakom Ha-
MPaBJICHUHU TPOU30IIET CMEIICHNE PABHOBECHS MTPH MOHKEHNUN JaBJICHUS.

5. Hanmmure BoipakeHus 1ist KOHCTaHT paBHoBecus peakuun: CHy + CO, «» 2CO + 2H,. B xakom
HaTPaBICHUU MPOU30MIET CMEIlIEHNE PaBHOBECHUS TIPU MOHKEHUU J1aBIICHUSI.

6. Onpenenute, Kak U3MEHUTCS CKOpOCTh reteporeHHo peakiuu CoHsOH iy + 30,1 — 2COypy) +
3H,O(x), €Citn yBEIMUYUTH JABJICHUE B CUCTEME B 3 pasa.

7. HamumuTe MaTeMaTH4eCKOE BbhIpaxkeHue Jisi ckopoctu peakiuu 2CO + O, — 2CO; u onpene-
JIUTE, BO CKOJIBKO pa3 YBEIUYUTCS CKOPOCTh PEAKIUH MPH YBEIMUYECHUU KOHILIEHTPALUHA OKCHA YT-
nepoaa(Il) B uetsipe pasa.

8. Ha ckonbko rpaaycoB Haa0 MOBBICUTH TEMIIEpPaTypy, YTOOBI CKOPOCTh PEaKIMH BO3pocia B 64
pasza. TemnepaTypHbIif KOOQPHUIIUEHT Y PaBEH JABYM.

9. Bo ckonbko pa3 yBenuuutcs: ckopocTh peakiuu 2NO + O, — 2NO,, eciid AaBiI€HUE B CUCTEME
YBEJIMYUTH BABOE?

10. Ilpumenss npunnun Jle Illatense, ykaxkute, B KaKOM HaIpaBlICHUU MPOU30IMIET CMEIICHHE
paBHoBecus B cucteme CO + H,O « CO; + H,, AHOX.p, =+ 2,85 xJI>x ecnu: a) yBeIMUUTh KOHIIEH-
Tpaluio BoJopoa 0) MOHU3UTH TEMIIEPATypy B) YBEIUYHUThH JaBJICHHUE.

11. Dnexrponus pactBopa cynbdara meau (I1) npooaunu 12 u npu cune toka 20 A. Beixoa no To-
Ky coctaBmi 90%. Hanummmre ypaBHEHUS 3JIEKTPOAHBIX MPOIECCOB M OO peaKIiy, BEIYUCIUTE
Maccy NOJy4eHHOW MEJIN.

12. DnekTponu3 pacTBopa cynbdara IUHKA TPOBOAUICS B IEKTPOIH3EPE C HEPACTBOPUMBIM aHO-
oM B TeueHue 6,7 4. Beigenunocs 5,6 1 KHCIOpoaa, U3MEPEHHOT0 TpH H.Yy. Berunciaure cuimy Toka
U Maccy BbIICTHUBIIETOCS Ha KaTO/e IMHKA, €CJIU BBIXOJ 10 TOKY cocTaBui 70 %.

13. Kakue peakiuu mpoTEKaIOT MPH JIEKTPOIU3E C UHEPTHBIMU DJIEKTPOJAMHU BOJHOTO PacTBOpa
cynbdara Hatpus? Kakas macca HySO4 0OpasyeTcst okosio aHozia, eciu Ha aHoje Beiaensercs 11,2
7 KACTIOpOJAa, U3MEPEHHOTO MpHU H.Y.?

14. Kakoit MeTas BeIACTUICS Ha KaTO/E MPH SJEKTPOIN3E B TEUEHUE OJJHOTO Yaca MpH Cuiie Toka 1
A, eci B pacTBOpe ObLIa COJIh IBYXBJICHTHOTO METaJlIa, @ Macca KaTo/1a yBemamiach Ha 2,219 r?
15. 3a 3 muH snexTponusa npu cuie Toka 10 A Ha karoae Beienuinoch 0,554 r Merasa, a Ha aHO/E
209 mn Cl; (1. y.). Kakoe coequHenne Hax0quIoch B pacTBope?

16. Anmromunmii ckienan ¢ Meaplo. Kakoll n3 mMetamioB OyleT moJBEprathCs KOPPO3UHU, €CIH dTa
mapa rmomnajieT B KUCJIOTHYIO cpeny? CocTaBbTe cXeMy 00pa3yronierocs Mpyu TOM ralbBaHHYIECKOTO
snementa. Beruncnure 3/]C 3TOro s1uemMeHTa nmpu CTaHAApTHBIX YCIOBHSIX.

17. Bogopos noiy4arT B 1a00paTOPHsIX B3aUMOICHCTBHEM IIUHKA C pa30aBIEHHON CEPHOM KHCIIO-
To#. JIJI YCKOpEHHUSI peaKIuy B KUCIOTY 100aBistoT Hebonbinoe komudecTBo CuSQOy. [Touemy mpu
ATOM HAOIIOIAETCS YCKOPEHHUE PEaKIuu?

18. Kakoe BpeMs TOKEH MPO0IIKATHCS dIEKTPOJIN3 pacTBopa cyiabdara aukens (I1) mpu cumne To-
ka 3 A, 9T0OBI KOJIMYECTBO BBIJCIUBIIETOCS HA KaTO/Ie METalsIa COCTABUIIO OJMH MOJb €r0 YKBHUBA-
neHTa?

19. CkonbKO KyJOHOB 3JEKTPUYECTBA MPOILIO uepe3 3JeKTponn3€p ¢ pactBopoM AgNO;, ecnu
Macca aHo/a, U3rOTOBJICHHOTO U3 cepedpa, yMEeHbIIIach Ha 2,3 17

20. 3a 10 MuH 3neKTposIM3a PACTBOPA TUIATUHOBOW COJIM TOKOM 5 A BhiAenuioch 1,517 r muaTuHebL.
Omnpenenute SKBUBAJIEHTHYIO MacCy IJIATHHBIL.

21. 3anummure Beipaskenus i K. u K, cucremsr: 2Fe;Osq) + 3Cy <__) 4Fe(r) + 3COy(r), mosicHute

CMBICJI BCJIMYHH, BXOAAIINX B 3TU BBIPAKCHUSA, YKAKUTC UX Pa3MCPHOCTD. OHpeI[C.HI/ITC HaIipasBJiC-
HHUE CMEIICHUsI PaBHOBECHS MIPU MOBBIIICHUN JABIICHUS U YKKUTE, KaK MPHU 3TOM M3MEHHUTCS KOH-
uentpamus CO,.

22. OmnpenenuTe HaNpaBICHUE CMEIICHHUS PABHOBECHS B CUCTEME a) MPH MOBBIIICHUH KOHIICHTPA-
muu CO; 0) mpu noHmwxkenun Temnepatypbl. OtBer motuBupyiire. HyOr + COry <= Hypy +
COyy, AH = — 41 KT

23. Ompenenure HampaBJICHUE CMEIICHUS PABHOBECHS B CHUCTEME INPH YBEIWYCHUU JIABICHHUS U
YKa)KUTE, KaK MPH 3TOM u3MeHsieTcs: KoHmeHTparust CO. MnOyq+ 2Cq <= Mng,+ 2COy,
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24. YkaxxuTe, Kakoe BEIIECTBO OyET HAKAIIJIUBATHCS MPHU MOBBIIICHUH TEMIIEPATYPhl B PABHOBEC-
Holi cucteMe Cipy+ COyy <= 2CO(), AH>O0.
25. Onpenenure HapaBICHUE CMELCHHUS PABHOBECHS ITPH YBEIMYEHUH JaBleHUs. 2ZnS )+ 30,y
= ZZnO(T)+ 2SOz(r)
26. Jlns peakiun A+B—P BTOporo nopsijaka onpeaenuTe, Kak K3MEHUTCSI CKOPOCTh PEAKIUU, €CIIH
KOHIICHTPAIMIO BEIIeCTBA A yBEIMUYUTH B 4 pasa, a KOHILIEHTpALMIO BemiecTBa B ymeHbIUTh B 3
pasa.
27. Xumudeckas peakius MpoTeKaeT cornacHo kuHetnueckomy ypaBHeHHI0 W=KCCp. PaccunTaii-
T€ KOHCTAHTy CKOPOCTH PEaKIINH, €ClIM HadaJlbHbIe KOHIIEHTpaluu BemecTB A u B cocrasisiiu 0,25
MOJIIb/T, a 32 50 MUH OT Havala peakuuu uzpacxomoainoch mo 0,075 Monb/n BemecTB A u B.
28. Jlns XMMHYECKOHN peaklMy, OnMchiBaeMoi kuHeTuueckuM ypaBHeHHeM W=kC,Cg, HauagbHbIE
KoHIeHTpanuu BemiecTB A u B cocrapnsim: [Ca]o=0,3 monw/mn, [Cplo=0,5 monb/n. Uepes 20 MuH oT
Havajia peakuy KOHICHTpaIus BemecTBa A cocrapmia 0,15 Momb/i1, a KOHIIGHTpaIus BemecTsa B
- 0,35 monw/n. PaccunrtaiiTe KOHCTAHTY CKOPOCTH PEAKIUH.
29. Jlns XMMWYECKOW PEaKIiu, OMUCHIBAEMON KWHETHYCCKHM ypaBHeHHeM W=KC,, HadalbHas
KOHIIEHTpanus BemiectBa A cocrapinsna 0,7 Moib/i, a 32 60 MUH OT Hayaja peaklui KOHIEHTpalus
ero ymenpmwmiack Ha 0,5 Monb/i1. PaccanraiiTe BpeMs MOJTyIpeBpaIIeHHs BEeCTBa A.
30. B peakuuu 2 nopsiaka A+B— /1 HayanbHbIe KOHIEHTpaUu BelecTB A U B paBHbI, COOTBETCT-
BeHHO 2,0 monb/n u 3,0 mons/n. Ckopocth peakuuu paBHa 0,0012 mMonb/n-c Ipu KOHIEHTpAIUU
BemecTBa A 1,5 monw/n. PaccunraliTe KOHCTaHTY CKOPOCTH M CKOPOCTh PEAKIIMH MPH KOHIIEHTpPA-
nmu Beriectsa B 1,3 Mo/
6.2. Onucanue nokasarejieil M KpPHUTEPHEB KOHTPOJS YCIIEBAEMOCTH, ONMHCAHME IIKAJ
OlleHMBAHMS
Kpurepun oneHku:

Ounenka Kputepun onenuBanus

OLICHKY «OTJIMYHO» 3aCIy’KHBAaeT CTYJEHT, OCBOMBIIMH 3HAHMI,
YMEHHUS, KOMIIETEHIINN M TEOPETUUYEeCKUN MaTepuan 0e3 mpoOesos;
BBINOJIHUBIIMN BCE 3aJaHMs, MPEAYCMOTPEHHbIE Y4eOHBIM IJIAHOM
Ha BBICOKOM Ka4€CTBEHHOM YPOBHE; NPAKTHUYECKUE HABBIKU IIPO-
(eccrOHaTBHOIO MPUMEHEHUS! OCBOCHHBIX 3HAHUN CPOPMHUPOBAHBI.
Komnerenumnu, 3akperui€HHbIE 3a JUCLMILUIMHONW, C()OPMHPOBAHBI
HA YPOBHE — BHICOKHH.

Bricokuuii ypoBeHb «5»
(oTnM4HO)

OLICHKY «XOPOILLI0» 3aCIIy’KUBACT CTYJECHT, IPAKTUYECKU IIOJIHOCTBIO
OCBOMBUINM 3HaHUS, YMEHHSA, KOMIIETEHIIUN U TEOPETUYECKUI MaTe-
puai, ydeOHbIe 3aJjaHHsl HE OLIEHEHbl MaKCHMAaJIbHBIM YHCIOM Oaj-
JOB, B OCHOBHOM c(opmMupoBan npakTuueckue HaBblkd. Komme-
TeHIUH, 3aKPEIUIEHHBIE 3a AUCLUIUIMHOW, c(popMHpPOBaHbI Ha
YPOBHeE — XOpouuii (cpexHmii).

Cpennuii ypoBeHb «4»
(xoporo)

OIICHKY «Y/AOBJIETBOPHUTEIBLHO» 3aCIIyKHBACT CTYJICHT, YACTHYHO C
npoOeaMu OCBOMBIIHK 3HAHUS, YMEHUS, KOMIIETEHIIUA U TEOPETHU-
YECKUH MaTepuay, MHOTHE Y4eOHbIE 3aJaHusi TUOO0 HE BBIMTOJHUI,
700 OHU OLICHEHBI YUCJIOM OaJIJIOB OJIM3KUM K MUHUMAJIbHOMY, HE-
KOTOpBIC TMpAKTUYECKHUE HABBIKU He chopmupoBanbl. KommereH-
MU, 3aKPETUIEHHBIC 3a TUCIHUIUIMHON, C()OPMUPOBAHBI HA YPOBHE
— MO0CTATOYHBIIA.

IToporosslii ypoBeHb «3»
(YIOBJIETBOPUTEIHHO)

OLCHKY «HCYIOBJICTBOPUTCIIBHO» 3aCIIyKUBACT CTYyACHT, HC OCBO-

MuHMMaNIBHBINA YPOBEHb
«2» (HEeyOBJIETBOPUTEIIb-
HO)

UBIINN 3HAHUS, YMEHUs, KOMIICTCHIIUU U TEOPETUYECKUI MaTepuall,
yueOHbIe 3aJJaHHs HE BBIIOJHWI, NPAKTUUECKUE HABBIKM HE CQop-
MupoBaHbl. KomnereHnmu, 3akperul€HHblE 3a AMCLUIIIIMHOW, He
copMHPOBAHBI.

CucreMa pedTHHIOBOI0 Y4éTa 3HAHUI M HABBIKOB CTYJ€HTOB:

1 cemecTp
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Ny Wureppan Pelitunrosass  oreHka
OrneHNBaEeMBIN TTApaMETP OLCHKH IToBTOpHOCTH (Gamb)
Jlexuuu 0-2 8 0-16
Tocewenne [TpakTHyeckue 3aHATUS 0-2 7 0-14 0-30
T KoHTpoJibHBIE U TeCTOBBIE PadOTHI 3-5 7 21-35
CRYIad OUCH™ "5y b erel Ha saHATHAX 3-5 1-5 3-25
ka SHaHHA H -5 v —— 45-135
HABBIKOB TequT O TpOJIeNIaHKOM NPaKTHIECKOi pado- | 5 . 7 21-35
Hrorosas cymma 6aiiios 45-125
JudbepeHnnanms HTOroBoi OHEeHKH i - ;3:?8 s
(aBTOMaT) 5106125
2 cemecTp
o Unreppan PelitunroBsass  orneHka
OrneHNBaeMBIN TTApaMETP OLEHKH IToBTOpHOCTH (Gamb)
ITocemenue et 0-2 8 0-16 0-30
B [TpakTHueckue u 1adopaTopHbIE 3aHATHS 0-2 7 0-14
T TecTtoBble paboTHI 3-5 7 21-35
CKYIad OUCH™ "5y b erel Ha saHATHAX 3-5 1-5 3-25
ka SHaHHA H -5 v —— 45-135
HABBIKOB TequT O TpOIENIaHKOMH NPAKTHIECKOH pado- | 5 . 7 21-35
HroroBas cymma OamioB 45-125
JuddepeHnanys HTOroBoi OLEeHKH i - ég:?g s
(asTomar) 5_106-125

7. YueOHO-MeToAUYeCKOe U MHPOPMALUOHHOE O0ecTieyeHue JUCHHILUINHBI

7.1 OcHoBHas JUTEpPaTYpa
1. Xuwmus : yueonuk / JI. H. bniunos, M. C. I'yrenes, U. JI. [leppunosa, U. A. CokonoB. — CaHKT-
[lerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-1289-1. — Tekcr : anekTpoHHEIi // JlaHb : 3mek-
TpoHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/210977
2. Capraes, I1. M. Heopranndeckas xumus : yaeoHoe mocobue / I1. M. CapraeB. — 2-¢ u31., UCTP. U
non. — Cankr-IlerepOypr : Jlanb, 2022. — 384 c¢. — ISBN 978-5-8114-1455-0. — TekcT : 371€KTpOHHBIH //
Jlanb : anekTpoHHO-OMOIMOTEeuHas cuctema. — URL: https://e.lanbook.com/book/213263
3. Eropos, B. B. Heoprannueckast u aHaMTHYeCKas XUMUs. AHAIUTHYECKas XuMus : yueOHnuk / B. B.
Eropos, H. U. Bopo6sesa, U. I'. CunbectpoBa. — CankTt-IlerepOypr : Jlanp, 2022. — 144 ¢. — ISBN 978-
5-8114-1602-8. — Tekcr : snekTpoHHBIH // JlaHb : SMEeKTPOHHO-OMONHMOTEeYHass cucrema. — URL:
https://e.lanbook.com/book/211559

7.2 lonoTHUTEbHAS JUTepaTypa
1. Crace, H. ®@. Pemenne 3amgad mo obmieit xumun / H. ®@. Crace, A. B. Kopmrynos. — 4-¢ u3z., crep. —
Cankr-IletepOypr : Jlans, 2023. — 168 c. — ISBN 978-5-507-45529-4. — TekcT : anekTpoHHbIi // JlaHsb :
3NIEKTPOHHO-0nOmmoTeunas cuctema. — URL: https://e.lanbook.com/book/271322
2. Kywmpikos, P. M. ®u3ndeckas 1 KOJUIONIHAS XUMUS : yaeOHoe mocodue s By3oB / P. M. Kymeikos, A. b.
UtTHes. - 2-e u3n., crep. - Cankr-IlerepOypr : Jlanp, 2021. - 236 c. - ISBN 978-5-8114-7414-1. - TekcT :
3NEKTPOHHEIH // JlaHb : anekTpoHHO-0MOMoTeuHas cucreMa. - URL: https://e.lanbook.com/book/160121
3. Hurmatymmus, H. . Tlpaktukym no ¢usndeckoit u xomwtouanoit xumun / H. I'. Hurmarymmun, E. C. I'a-
HUeBa. — 2-¢ m3A., crep. — Cankr-IletepOypr : Jlanp, 2023. — 116 ¢. — ISBN 978-5-507-45579-9. —
Tekcr  :  oamektpoHHeld //  Jlamp @ »nekTpoHHO-OMOmmoreuHas — cucrema. —  URL:
https://e.lanbook.com/book/276443

7.3 HopMaTHBHBIE IPABOBLIE AKThI

OTCYTCTBYIOT
7.4 MeTtoanyeckue yKa3aHusl, peKOMEeHIAIUH H APYrue MaTepUaIbl K 3aHATHAM
OTCYTCTBYIOT

8. Ilepeuens pecypcoB MH(POPMALUOHHO-TEJIEKOMMYHUKALUMOHHOI ceTH « AHTepHeT», He0O0OXOAUMBIX JIf1 0CBOE-

HUSA JTHCIHUIIJIUHBI
Scifinder - mouck METOIMUK CHMHTEC3a, J'II/ITepaTypHHﬁ M IATSHTHBIA MOMCK M0 XHUMHUU
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BA3A TAHHBIX "XUMMUS" BecepoccHidCKOro HHCTUTYTa HAy4qHOH U TexHuueckor napopmanuu (BUHUTHN) - Toc-
TYIHBI cleaytoline 6a3bl JaHHBIX, coAepiKale nHGopmanuio B obnactu xumun: Xumust, uznko-xumudeckas OUoIo-
rust, Kopposust u 3amura ot koppo3un, Metamnyprus, Oxpana okpyskaroieit cpebi, O630p5l.
elibrary.ru — anekTpoHHas OUOIHOTEKA, COMEPKUT cTaThu U3 Oosee 30 000 sxypHAIOB
Rambler, Yandex, Google — MOMCKOBBIC CHCTEMBI.
9. IlepeyeHb MPOrpaMMHOIo odecnevdeHusi U HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
OTCYTCTBYIOT

10. Onucanmne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIMMOM IJIsT OCYIIIECTBICHUST 00pa3oBa-
TEIBLHOTO MpoIiecca Mo AUCIUITTHHE

Tab6muma 10
CBejeHusi 00 00eCTIEYEeHHOCTH CIIeNHATM3HPOBAHHBIMHY ayTUTOPUAMH, KaOUHETaMHu, J1aGopa-
TOPUSAMHU

HaumeHoBaHue cnieniuaabHbIX
NOMeEIeHUH ¥ MOMeIllleHn i
AJISl CAMOCTOSITeIbHOM pado-
ThI (Ne yueOHOro Kopmyca, Ne
AyJAUTOPHH)

OcHaIeHHOCTH CHENNAJLHBIX MOMEIeHU ¥ ToOMeleHu i
JJIS1 CAMOCTOATEIbHOM PadoThI

1 2

kopmyc 22, ayauropus 201 1. Ctonbl 1abopaTropHbie — 3 MIT.

2. TaGypetkwu - 20 miT.

3. Ctron npenojgaBaTeabCcKuii — 1 miT.

4. BerrspxHoM mikad — 1 mr.

5. Tabypetku - 10 mr.- (210136600002899)

6. locka yuebHas - 1 wrT. - (410136000001829)

7. bans komOuHKpoBaHHas - 2 wT.- (210134000000411,
210134000000412)

8. pH metp - 1 . - (210134000002545)

9. Becwr npenuznonssie - 1 mT.- (410134000001398)

10. Auctmmnsitop A3-25 — 1 wt. - (410134000000191)

11. LHentpudyra naboparopnas - 1 mr. -(410134000000819)
12. Becol nopunonnsie SK-1000 - 1 mrr.- (210134000000413)
13. brnok mutanus - 1 mt. -(210134000001659)

Kopmyc 22, ayauropust 12 1. Ctonbl 1abopaTtopHbie — 3 MIT.

2. TaGypetkwu - 20 miT.

3. Cton npenojgaBaTenbCcKuii — 1 miT.

4. BermspxHoM mikad - 1 mr.

5 TaGypetku - 10 mt.- (210136600002899)

6. locka aynuropsas - 1 mt. -(410136000004314)

7. O1n. neys conpoTtusiaeHus - 1 mr.- (410134000000193)
8. banst komOuHMpoBaHHas - 2 mT.- (210134000000409,
210134000000410)

9. llearpudyra mabopatopHo-KIMHUYECKasT - 1 TIT.-
(410134000000192)

10. ®otomerp KOK3 - 1 mr. - (410134000000186)

11. pH meTp MumnmuBonbsT™MeTp - 2 Wt. -(410134000000189,
410134000000190)

12. lkad mis 6ymar - 1 mr. - (210136000001006)

Jnst camocTosATeNnbHOM pabOThl CTYACHTOB HCIIOJIB3YIOTCS pecypchl LleHTpanpHOM Hay4dHOU OWO-
morexu umenu H.M. >K€J163HOB3_, BKIIIOYAaKOIIHUEC 9 uyuTaNbLHBIX 3aJI0B, OpraHM30BaHHLIX 110 ITPHUH-
IIUITY OTKPBITOTO OCTyMa U ocHameHHbIX Wi-Fi, UHTepHeT-10CcTyIOM, B TOM YHCIIe 5 KOMITBIOTE-
PU3UPOBAHHBIX YHTAIBHBIX 3QJI0B, @ TAK)KE KOMHATBI CAMOIIOATOTOBKH B 00IIeKUTHAX Nod 1 NoS.
11. MeToguveckne peKOMEHIANNH 00y4aI0IIMMCS 110 OCBOCHUIO IV CHUTITHHBI
[Tpu w3ydeHnn AUCHMILTUHBI CTYJACHTY HEOOXOAMMO MOCEIATh JICKIHH, BBITTOJHUTE MPAK-
TUYecKue U jJabopaTropHble pabOThl U 3AIIUTUTh UX, TPONUTH TECTUPOBAHKE MO COOTBETCTBYIOIINM
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pasnenam. [Ipu camocrosiTenbHOI paboTe M MOATOTOBKE K BBITIOTHEHHUIO MPAKTHUECKUX WK J1abo-
paTopHBIX paboT B pabouux TETpaasiX HEOOXOJUMO B pasjiesie TeOpEeTHUYECKash YacTh KPAaTKO 3aIu-
CaThb OCHOBHBIE MOHSTHS, 3aKOHBI, (POPMYJIbI JAHHOTO Pa3zieiia, pa3MEPHOCTH BCEX BEJIMYHUH B CHC-
teme CH. Ilpu BBIMOJHEHUH NMPAKTUUECKON MM Ja00paTOpHOIl pabOThI THIATENBHO BECTU 3aIHCH
pe3ynbraroB. Oco0oe BHUMaHUE 00paTUTh HA MPUMEHEHHUE ONpPEAEIAEMbIX BETUUYMH IS U3YUECHHUSI
U ONHMCaHUs OOBEKTOB OKpY’Karollel cpeabl. BHUMaTENbHO W3y4NUTh TEOPETHUECKYIO U MPAaKTHYE-
CKYIO 4acTb K IPAKTUKyMYy 10 XUMUHU.
Buasbi u popmbl 0TPadOTKHM NPONMYIIEHHBIX 3AHATHI

CryzaeHT, NpoIyCTUBIINN 3aHATHSI, 0053aH BBIIOJHUTH MIPAKTUUECKHE paOOThI, CIaTh TECTHI

I10 MIPOITYIIIEHHOM TeME.
12. MeToau4ecKkue peKOMEeHAALNH NMPENOJABATE/ISAM 10 OPraHu3anuu 00y4eHus 1Mo JHCIHUII-
JIMHe

1. V3yueHue OUCHMIUIMHBI CIEAYeT HAaYMHATh C NPOpadOTKU padouel MporpaMmsbl, yAEIUB
0co0oe BHUMaHUE LEJIIM U 3a/1a4aM, CTPYKTYpE, COAEPKaHUIO Kypca.

2. Pabora ¢ xoHCIeKTam#u JIeKIHi. Heo0X0oaquMo mpocMOTpeTh KOHCIIEKT JISKIIUN cpa3y Mmociie
3aHATHHA, OTMETUTh MaTepHall KOHCIEKTA JIEKIMM, KOTOPBI BbI3bIBAET 3aTpynHeHus. llonbiTarses
HalTH OTBETHl Ha TPYJHBIE BOMPOCHI, UCIIOJIb3Ys PEKOMEHIyEeMYIo jJureparypy. Eciau camocTos-
TEJIbHO HE yJAaeTcsl pa3zoOpaTbcs B Marepuaie, Hajo copMyIMpOBaTh BONPOCH U 0OpaTUTHCS 3a
MOMOUIbIO K IMPENOJAaBaTEeNI0 Ha KOHCYJIbTALIMM WU Onmkaiiied jnekuuu. PerynspHo OTBOIWUTH
BpeMs JUlsl IOBTOPEHMsI IIPOMACHHOIO MaTepualla, poBepsisi CBOM 3HAHUS, YMEHMS U HaBBIKU II0
KOHTPOJIbHBIM BOIPOCAM.

3. BreimonHenue npaktuueckux padot. Ilepea HagamoM MpakTUYECKOrO 3aHATHS HEOOXOIMMO
U3YYHUTh TEOPHUIO BOIIPOCA, O3HAKOMHUTHCS C PYKOBOJCTBOM IO COOTBETCTBYIOLIEH paboTe U MoAro-
TOBHUTB ITPOTOKOJ MPOBEEHHsI pabOThI: Ha3BaHUE PAOOTHI, 3ar0TOBKA TaOIMIL I 3aIlIOJHEHUS HKC-
NepPUMEHTaIbHBIMU JJAHHBIMU HAOIIOJCHHM, YpaBHEHUSI XUMHUUECKUX peaklui, pacueTHbIe popMy-
JIBL.

4. OdopMieHHEe OTYETOB MPOBOJIUTH MMOCIIC OKOHYAHHS PabOTH B JlabopaTopuu. s moaro-
TOBKH K 3alIUTE OTYETa CIEAYEeT NPOAHAIM3UPOBATH IKCIEPUMEHTAIbHBIE PE3yJbTAThI, COMOCTA-
BUTh C TEOPETUUYECKUMH MOJOKEHUSIMHU WIH CIIPAaBOYHBIMM JIaHHBIMH, 00OOIINUTH PE3yJIbTaThl UC-
CJIeZIOBaHUI B BUJIE BHIBOJIOB IO pabOTe, MOATOTOBUTH OTBETHI Ha BONPOCHI, IPUBEIEHHBIE B METO-
JUYECKUX YKa3aHUAX K BBIIOJIHEHUIO TPAKTUUYECKON pabOTHI.

5. CamocrosrenbHas paboTa. 3ajaHusl IO CaMOCTOSTEIbHON paboTe MO M3y4aeMbIM TeMaMm
BKJIIOUEHBI B MPAKTUKYM. 3aJaHUsl JOKHBI ObITh BBINOJIHEHBI K IPAKTHUYECKOMY 3aHATHIO MO JaH-
HoM Teme. [Io TpyAHBIM BopocaM MPOBOASATCS KOHCYJIbTALNN.

IIporpammy pa3padorain:
Konomes B.E., k.X.H., 1o1¢HT
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PEIIEH3UA
Ha padouyro nporpammy aucuuiinebl 51.0.09 «Xumusa» OIIOII BO no
HanpasjeHuro 20.03.01 — «TexnocdepHast 6€30aCHOCTD), HANIPABJIEHHOCTH
«be3onacHocTh HM(PPOBBIX POOOTH3NPOBAHHBIX TEXHOJIOTHYECKHUX MPOLIECCOB U
NPOU3BOJACTBY, «HKeHepHOe o0ecnevyeHrne 0e30NMACHOCTH HaceJIeHUs U OKPYKaroLeil
cpeabD)
(xBasupukanms (cTeneHb) BbIMTYCKHUKA — 0aKajiaBp)

[TaBnoBeiM Aunekcanapom EropoBuuem, AOLEHTOM Kadeapsl COMPOTHUBICHUS Ma-
tepuanoB u aeraneit mamuH ®I'BOY BO «Pocculickuii rocy1apcTBEHHBIN arpapHblid yHU-
BepcuteT — MCXA umenu K.A. TumupsizeBa», JOKTOpoM (U3MKO-MATEMATUYECKUX HAYK
(ajee Mo TEKCTY PELIEH3EHT), MpOBeAeHa peleH3us padodeil MporpaMMbl TUCHUTLIMHBI
«Xumus» OIIOIT BO mo nanpasnenuto 20.03.01 — «Texnocdepnas GezonmacHOCTHY», Ha-
npaBJIeHHOCTH «be30macHoCTh MUQPPOBBIX POOOTU3UPOBAHHBIX TEXHOJIOTHUECKHUX MPOIIEC-
COB U MPOMU3BOACTBY, «H)KeHepHOe obecrnieueHre 0e30MacCHOCTH HACEJICHHSI U OKpYIKaro-
mieit cpenp» (OakamaBpuat) paspadoranHoit B ®I'bOY BO «Poccuiickuii rocyaapcTBeH-
HbIi arpapubiii yauBepcuter — MCXA umenn K.A. TumupsizeBa», Ha kadeape MaTepuano-
BEJIEHUSI M TEXHOJIOTMM MamuHocTpoeHus (pa3zpabotunk — KonomieB Butanuii EBrenbe-
BUY, JIOIIEHT Kadeapbl MaTepHaIOBEICHUSI U TEXHOJOTUN MAIIMHOCTPOCHUS, KaHIUAAT XH-
MHUYECKUX HAYK).

PaccMoTpeB npeacTaBieHHbIE HAa PELIEH3UIO MaTepuaibl, PELIEH3EHT MPHUILEN K Clle-
JYIOIIAM BBIBOJIAM:

1. IlpenbsiBnenHas pabovas mporpaMMa JUCHUUIUIUHBI «XUMHUS» (Aajiee Mo TEKCTYy
[Iporpamma) coomeemcmeyem tpeboBanusm @I'OC mo Hanpasnenuto 20.03.01 — «TexHo-
chepHast 6e3omacHOCThY». [Iporpamma codeporxcum Bce OCHOBHBIE Pa3ielibl, COOMEenmcmasy-
em TpeOOBaHUAM K HOPMAaTUBHO-METOANYECKUM JIOKYMEHTaM.

2. [Ipencrasnennas B [Iporpamme axmyanbnocms yieOHON NUCUUIUIMHBI B PaMKax
peanuzauuu OIIOIT BO ne noodnesxcum comnenuro — TUCUUILIMHA OTHOCUTCSI K OCHOBHOM
yacTu yueOHoro nukia — b1.

3. [Ipeacrasnennbie B IlporpamMme yenu IUCUUTUIMHBL coomeemcmeyom TpeOoBa-
HusiM OI'OC nanpasnenus 20.03.01 — «TexHochepHast 6€30maCHOCTEY.

4. B coorBerctBuM ¢ [Iporpammoint 3a AUCHUIIIMHON «XHUMHSD» 3aKPEIUICHO 2 KOM-
nemenyuu. Jlucuuninuna «Xumus» 1 npeacrasieHHas [IporpamMmma cnocobna peanuzosamo
UX B OOBSIBICHHBIX TPEOOBAHMSIX.

5. Pesynomamul 00yuenusn, npencrabicHHble B IIporpamMMe B Kareropusix 3Hath,
YMETh, BIAACTh cOOmeemcmsyom creuupuke U CoaepKaHuio JUCIUIUIUHBI U 0eMOHCmpU-
PYVIOM 803MOACHOCHb TIOJTyYEHUS 3asIBJICHHBIX PE3YJIbTATOB.

6. O6mas Tpy10EMKOCTh JUCITUTUIMHBI « XUMHUS» COCTABISET 8 3a4€THBIX €IUHUIIBI
(288 yvacos).

7. Wudopmanust 0 B3aMMOCBSI3UM U3Y4YaeMbIX JUCHUUILIMH M BOMPOCAM HCKIIOYECHUS
nyOnupoBaHUs B COACPXKAHUU TUCIUIUIMH coomeemcmeayem NeUCTBUTENbHOCTH. Jlucium-
TuHa «XUMUs» B3auMocBs3aHa ¢ apyrumu nucturmnHamu OIIOIT BO u Yue6Horo miaHa
no HampasieHuto 20.03.01 — «Texnocdepnass 6€30MaCHOCTE» U BO3MOXKHOCTH JTyOIupoBa-
HUS B COJIEPKAHUU OTCYTCTBYET. [IOCKOIBKY AMCHUMIUIMHA HE MPENyCMATPUBACT HATUYHE
CIICHUANIBHBIX TPEOOBAaHUM K BXOJHBIM 3HAHUSAM, YMEHUAM U KOMIIETEHLIUSIM CTYJI€HTa, XO-
TS MOXKET SIBJIATHCS TIPEAMICCTBYIOIIEH JJIsI CIICIIUATbHBIX, B TOM YHUCJIE MPO(HECCHOHATBHBIX
JUCIUIUIMH, UCTIOJIb3YIOIIMUX 3HaHUS B 00JIaCTH XUMHH B MPOGECCUOHATIBHOMN eSITebHOCTH
OakanaBpa Mo JaHHOMY HaIlpaBJICHUIO OJITOTOBKH.
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8. IlpencraBnennas IlporpamMma npeamnonaraer KUCIOJNb30BAaHUE COBPEMEHHBIX 00-
pa3oBaTeNbHbIX TEXHOJOTHUH, UCIIOJIb3yEMbIE IIPU pealIn3allii PA3JINYHbIX BUJIOB YUEOHOI
pabotbl. DopMbI 00pa30BaTENbHBIX TEXHOJIIOTUN coomeemcmeyrom creun(puke TUCIUILIII-
HBI.

9. Ilporpamma AMCHMIUIMHBI «XUMHs» NPEANOaraeT 3aHsATHS B MHTEPAKTUBHOU
dbopme.

10. Buapl, comepkaHue U TPYAOEMKOCTb CaMOCTOATEIBHON pabOTHl CTYIEHTOB,
npenacrasieHHble B [Iporpamme, coomeemcemeyrom TpeOOBaHUSAM K MOATOTOBKE BBIITYCKHH-
koB, coaepxamMmces Bo ®I'OC BO nampasnenus 20.03.01 — «Texnocdepnas OGe3omac-
HOCTBY.

11. IIpencraBnennsie u onucanubie B [Iporpamme GopMbl mexyuseti OLEHKH 3HAHUM
(yuacTue B TECTUPOBAHUU), coomgeemcmayom cuenuduKe TUCIUILUIMHBI U TPEOOBaHUIM K
BBIITY CKHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJSA 3HAHUW CTYACHTOB, IpenycmorpeHHas IIpo-
rpaMMOM, OCyIIecTBIseTCs B (OpME dK3aMEHa, YTO coomeemcmeyem CTaTycy NUCUUILIH-
HBI, KaK JUCIUIUTMHBI OCHOBHOM yacTu yueOHoro nukiaa — b1 ®I'OC nanpasnenus 20.03.01
— «TexnocdepHas 6€30MaCHOCTDY.

12. ®opmbl OLEHKHM 3HAHWM, MpeacTaBiaeHHble B IIporpamme, coomeemcmeyiom
crenu@uKe TUCHUILIMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

13. YyebHo-MeTo1nYecKoe obecredeHne JUCIMITIIMHBI TPEICTABIEHO: OCHOBHOM JIH-
TEepaTypol — 3 UCTOYHUKA, JOMOJHUTEIBLHON ITUTEPATypoli — 3 HauMeHoBaHusl, VIHTepHeT-
pecypcsl — 4 ucrounuka u coomsemcmayem tpedoBanusm OI'OC nanpasnenus 20.03.01 —
«Texnochepnas 6€30maCHOCTHY.

14. MarepuanbHO-TEXHUYECKOE OOECTeueHNE IUCIUIUIMHBI COOTBETCTBYET CIEIIH-
¢uKe AUCUMIUIMHBI «XUMUS» U O0ECHEedYMBAET HCIIOJIb30BAaHHE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX, B TOM YHCJI€ HHTEPAKTUBHBIX METOA0B 00y4EHUSI.

15. MeToaudeckue peKOMEHJAUU CTYAEHTaM U METOJUYECKUE PEKOMEHJAluu Tpe-
NOJaBaTeNIIM 110 OpraHU3alMKd OOYYeHHS MO TUCIHILIMHE Jal0T MPEACTABICHHE O CIICIH-
¢duke 00yyeHHs MO JUCHUIUINHE « XUMUS.

OBILIME BbBIBO/IbI

Ha ocHOBaHUU NpOBEAEHHON PELIEH3UMN MOKHO CIIETIaTh 3aKIOYEHHUE, YTO XapaKkTep,
CTPYKTypa U coJepkaHue padouei nporpammbl qucuuiuinabl « Xumus» OITOIT BO no nHa-
npasieHuo 20.03.01 — «TexnocdhepHas 6€30MacHOCThY», HaMPaBICHHOCTH «be30MmacHOCTh
U(PPOBBIX POOOTU3UPOBAHHBIX TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOACTBY, « HXeHep-
HOe obOecriedeHre 0e30MacHOCTH HACENCHHsI M OKpPYKalomeh cpeapl» (KBadu(pUKAIUs BbI-
NyCKHUKA — OakanaBp), pa3paboTaHHasi JOLIEHTOM Kadeapbl MaTepuaIoBeIeHUs U TEXHOJIO-
MM MAIIMHOCTPOEHUS, KaHIUAATOM XuMHuueckux Hayk, KonomneseiM B.E., cooTBercTBYyeT
tpedoBarusm OI'OC BO, coBpeMeHHBIM TpeOOBaHUSIM YKOHOMHUKH, PHIHKA TPY/Ja U MO3BO-
JIUT TIpU €€ peann3aluu yCIelHo 00ecneuuTb (POPpMUPOBAaHUE 3aSIBICHHBIX KOMIIETEHIIUM.

Penenszent: [1aBnoB A.E., noueHT kadeapsl CONpOTUBICHHUS MAaTEPHATIOB U I€Taled MalluH
®I'bOY BO «Poccuiickuii rocynapcTBeHHbli arpapHbiii yHuBepcuter — MCXA nMeHun
K.A. TumupsizeBa», 10KTop PU3NKO-MaTEMATUYECKUX HAYK

« » 2023 1.
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