[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

g?ﬂiHﬂochi?%Ziggﬁﬁ%ﬁﬁﬁfﬁﬁoe rocyiap¢TBeHHOe ABTOHOMHOE 00pa30BaTeIbHOE YUpeKIeHHe

[laTa NoATMCaHHS: 73 o BRIEHIEFQ 00pa3oBaHus «PoCCHIICKMIT yHHBEPCHTET APYKObI HAPOIOB

YHUKanbHbI MPOrpaMMHbIA KIK0Y:
€295320120d891083f9396730PAKRILTEE (PUIMKO-MATEMATHYECKUX U €CTECTBEHHbIX HAYK

(HanMeHOBaHMe OCHUBHOTO yueOHoro noapasaencHus (OYII)-paspadorunka OIT BO)

PABOYASA IPOTPAMMA JUCHUIIJIMHBI

OKCIIEPUMEHTAJIbHBIE METO/IbI MCCJIEJOBAHUM B XMMMHNU

(HanMeHOBaHUE TUCIUILITHHBI/ MOTYJIS)

PexomennoBana MCCH asis1 HanpaBJieHUS NOATOTOBKH/CIIEIHAIBHOCTH

04.03.01 Xumuga

(KO,I[ 1 HAUMCHOBAHUEC HAIIPABJICHU HO,HI'OTOBKH/CHeHPIaJ'ILHOCTI/I)

OcBoeHHe TMCUMILIHHBI BEAETCH B PAMKAX peain3alui OCHOBHOI NMpogecCuoOHAIbHOM
o0pa3oBaTeJIbHOM NMporpaMMbl Bbiciiero oopasosanus (OI1 BO):

XuMust
(nanmenoBanue (poduis/cienuanusanus) OI1 BO)

2022 r.



1. HEJIb OCBOEHUSA JUCIIUIIJINHBI

[lenpt0 OCBOEHMS MHUCHUIUIMHBI «DKCIEPUMEHTAIIbHBIE METOAbl HCCIEAOBaHUS B
XUMUW» SIBISIETCS 3aKpeIyIeHue TEOPETUYECKUX 3HAHUM, MOJYyYEHHBIX MPU H3YUYEHUHU
JUCHUIUIMH 0a30BOM 4acTH Mpo(eCCHOHANBHOIO LHUKIIA, U MPUOOpPETeHHE MPaKTHUYECKUX
HABBIKOB paboThl B jaboparopuu. i AOCTHNKEHHUS TMOCTaBICHHBIX IIENeH BBIICISIIOTCS
TaKue 3a/1aud Kypca, KaK OCBOCHUE SKCIEPUMEHTATBHBIX METOJIOB paOOThl B XUMHUUYECKHUX
nabopaTopusix MO MPOPUII0 MOATOTOBKH «XHUMHS» C HMCHOJIb30BAHUEM COBPEMEHHOTO
o0opynoBanusi, 00pabOTKa MONYYEHHBIX PE3yIbTaTOB, MPUOOpETEHHE HABBIKOB IOUCKA
XUMHUYECKON HH(pOpMaIK, ee CHUCTeMAaTHU3alli M MPOBEJCHUE CPABHUTEIHLHOTO aHAIHM3a
AKCTIEPUMEHTAIBHBIX JaHHBIX.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHbBI

OcBoeHUE TUCHUIUTUHBI «IKCHEPUMEHTAIBHBIE METOJbI HUCCICIOBAHUS B XUMHK
HalpaBlieHO Ha (opMupoBaHHE y OOYYAOIIMXCS CIASAYIONUX KOMIETEHIUN (JacTH
KOMIIETECHITUH):

Tabnuya 2.1. Ilepeuens komnemenyuil, popmupyemuix y 00y4aiomuxcs npu 0C80eHuu
OUCYUNTIUHBL (DE3YIbMAMbL 0C80EHUSL OUCYUNIUHDL)

]J_[I/I(l)p KOMHETGHHHH I/IHZII/IKaTOPBI IIOCTI/I)KQEHI/IH KOMIIETCHIIUHN
(B paMKax JIaHHOM IMCLUIUIMHBI)

YK-1 Cnocoben ocymiecTisaTh nouck, | YK-1.1.  Anammsupyer 3amgady, BblIesisi ee  0a30Bble
KPUTHYECKHH aHallM3 M CHHTE3 | COCTABISIOLINE;
undopmanuu, npumennTh | YK-1.2. Onpenenser u pamwxupyer uHdopmanuio, Tpedyemyro
CHCTEMHBIH TOAXOA Ul PELICHUs | JUIs peLICHHUs TOCTaBJICHHON 3a/1auy;

[IOCTABJICHHBIX 3aJa4 YK-1.3. OcyuectBiser MOUCK HHGOPMAUMU JUIS DPEILICHHS
MIOCTABJIEHHO 3371a4M 10 pa3IMYHBIM THIIaM 3aIlpOCOB,;
VYK-1.4. PaboTaer ¢ HaydYHBIMH TEKCTaMH, OTIHYacT (HaKTHI OT
MHEHUH, HHTEpIPETAINiA, OIIEHOK 1 000CHOBBIBACT CBOU BBIBOJIBI
C IpUMeHeHneM (PrTococKoro NOHITHIHOTO armapara;
VK-15. Anammupyer W KOHTGKCTHO  oOpabaThIBaeT
uHdopmanmio  JUIs  peuleHHs ~— MOCTAaBJIGHHBIX  3ajad ¢
(hopMupoBaHHEM COOCTBEHHBIX MHEHUH U CYXKACHUII;
YK-1.6. Tlpennaraer BapuaHThl pelCHUs] 33/1a4d, aHATU3UPYET
BO3MOJKHbIE MTOCJIEACTBHS UX MCIIOJIb30BAHUSL.

YK-3 Cnocoben ocyrectriATh | YK-3.1. Onpenernsier CBOO poJib B KOMaH/IE, HCXOIsI U3 CTPATETUH
COLIMAIIFHOE B3aUMOJCHCTBHE U | COTPYAHUYECTBA JUI JOCTHKECHHUS IOCTABICHHON 1eNH;
peanu3oBbiBath cBo0 poib B| YK-3.4. OcymecrBisier oOMeH HHpOpMalueil, 3HaHUAMH U
KOMaH e OIIBITOM C YJICHaMH KOMaH/[Ibl;

YK-3.5. AprymeHTHpyeT CBOIO TOYKY 3PEHHS OTHOCHTEIHHO
WCTIONIb30BaHMS MW IPYTHX WICHOB KOMAH/BI JUIS JOCTIKEHUS
MIOCTaBJIEHHOM Lierny;

YK-3.6. YuactByer B KOMaHIHOH pa0OTe IO BBITOJIHEHHIO
HOpPYYECHHH.

YK-6 |[Cnocoben  ympasnsate  csouM | YK-6.1. KonrponupyeT konmuecTBO BpeMEHH, IIOTPAuYeHHOTO Ha
BpEMeHeEM, BBICTPaUBaTh U | KOHKPETHBIC BH/IbI JIESITEIbHOCTH;
peann30BHIBaTh tpaektopuio | YK-6.2. BripaOaTbiBaeT MHCTPYMEHTBHI M METOJbl YIIPaBJICHHS
caMOopa3BUTHS Ha OCHOBE | BpEMEHEM IIpY BBINIOJHEHHH KOHKPETHBIX 3aJay, IMPOEKTOB,
IIPUHLIUIIOB o0pa3oBaHU B | Leneii;

TEYEHUE BCEH KU3HU YK-6.3. AHanuzupyer CBOM pecypchl U HX MPEebl (JITYHOCTHBIE,
CUTyaTHBHBIC, BPEMEHHBIC U T.lI.), JJIsS YCIEIIHOTO BBIIOJIHEHUS
MOCTaBJIEHHOH 3a1a4H;
YK-6.4. Onpenensier 3a1aun caMOpa3BUTHsL, LEITH U IPUOPHUTETHI
npodeccHOHAIBHOTO POCTA.




NHauKaTOPBI 10CTHKEHUS KOMIIETEH MU

PYKOBOJICTBOM crenuaiicra 6osee
BBICOKOH KBAIN(HUKALIIH

Hudp Komnerenuus N
(B paMKax JTaHHOW TUCIUTIIINHBI)

OIIK-1 |Cnocoben  amammmpoBats  u | OIIK-1.1. CucremarnsupyeT © aHAIM3HPYET PE3YJIbTATHI
MHTEPIPETHPOBAThH PE3yNBTAaThl | XUMHYECKNX SKCIEPUMEHTOB, HAOMIOJEHUH, N3MEPEHNUH, a TaKKe
XHUMHUYECKUX 9KCIIEPUMEHTOB, | pe3yJbTaThl PACUYETOB, CBOWCTB BEIIECTB U MaTepUAaJIOB;
HaOJIOZICHUH U N3MEepeHNI OIIK-1.2. IIpennaraer HMHTEPIIPETALUIO pe3ysbTaToB

COOCTBEHHBIX HKCIIEPUMEHTOB M PACYETHO-TEOPETHYECKUX PadoT
C HCIOJB30BAaHUEM TEOPETHYECKUX OCHOB TPAIWIMOHHBIX U
HOBBIX Pa3JIeNIOB XUMHHU;

OIIK-1.3. ®opmynupyer 3aKI0YeHUs U BBIBOJIBI IO Pe3yibTaTaM
aHaImn3a JUTEPATYPHBIX JTAHHBIX, COOCTBEHHBIX
SKCTIEPUMEHTAIBHBIX M PACYETHO-TCOPETHYECKHX  pador
XMMHYECKOH HalpaBICHHOCTH.

OIIK-2 |Chocoben TIPOBOJTUTH c| ONK-2.1. PabotaeT ¢ XUMUYCCKHUMH BEIIECTBAMU C
coOmoeHreM  HOPM  TEXHHUKH | COOJIIOZCHHEM HOPM TEXHHKH O€30MacHOCTH;

Oe3omacHOCTH xumudecknii | OIIK-2.2. TIpoBoanT cHHTE3 BEMIECTB M MaTepHajoB Pa3HOU

9KCIIEPUMEHT, BKIOYasi CHHTE3, | IPUPOJBI C HCTIOJIB30BAHIEM HMEIONINXCS METOIHK;

aHanu3, usydenue crpyktypbl U | OIIK-2.3. [IpoBoauT craHmapTHHIE ONEpanuy IJisi ONpeaeieHus

CBOMCTB BEILIECTB M MAaTEpHaJOB, | XMMHUUYECKOTO U (ha30BOr0 COCTaBa BEIISCTB M MAaTEpUaJIOB HA UX

HCCIIeIOBAaHUE TIPOLIECCOB C HX | OCHOBE;

y4acTueM OIIK-2.4. TIpoBoauT WHCCIIEJOBaHUS CBOMCTB BEIIECTB U
MaTepHajioB  C  HCHOJB30BAHHEM  CEPUHHOTO  HAYYHOTO
000pyIOBaHHS.

IIK-1 |Cnocoben ncnons3oBath | [TK-1.1. [ToHnMaeT ocHOBHBIC IPUHINIIEI, 32KOHBI, METOOJIOTHIO
MOJTy9eHHBIE 3HAHMS | M3YYAaeMbIX XHMHYECKUX AWCIMIUINH, TEOPETHIECKHUE OCHOBBI
TEOPETHYECKUX OCHOB | (M3UIECKUX M (PU3UKO-XUMHIECKUX METOJIOB HCCIICIOBAHMS;
(yHIaMEHTAIBHBIX paszmenos | IIK-1.2. Mcrons3yeT GpyHIaMEHTaIbHBIC XUMHYECKHUE MOHSTHS B
XUMUH pu pemieHny | cBoeil mpodecCHOHANBHOMN NS TEIbHOCTH;
npodeccroHaNbHBIX 3a/1a4 IIK-1.3. VHTepnpeTupyeT MOJydeHHBIE PE3YIbTaThl, UCIIOIb3YS

0a30Bble MOHITHS XUMUYECKUX JUCIUILINH

IIK-2 |Cnocoben okasbiBath | I1K-2.1. [IpoBOaUT MepBUYHBIN MOUCK HHPOPMAIIMH 10 33JaHHOM
MH()OpPMaLMOHHYIO HOAJIEPKKY | TeMaTHKe (B T.4., C UCIIOJIb30BaHUEM MATEHTHBIX 0a3 JaHHBIX)
crnenuanuctam, ocyuecrisitomuM | [IK-2.1. Cobupaer, oopabarbiBaeT, aHanu3upyeT 1 00061aet (1o
HayYHO-MCCIIEJOBATEIILCKUE PYKOBOJCTBOM cCIielIMAJIMCTAa OoJiee BBICOKOH KBajH(UKAIIKK)
paboThI pe3yabTaThl MOWCKAa HWH(POPMAIMH MO0 3aJaHHOH TEMAaTHKE B

BbIOpaHHON 00JIACTH UCCIIEAOBAHUH.

IIK-3 |Cnocoben BBIOMpATh u | IIK-3.1. [lnanupyer oTAejibHbIE CTaAMU (YHIAMEHTAJIBHBIX H
UCIIONIb30BATh TEXHUUYECKHE | TPHUKIIATHBIX MCCIICTOBAHUH PH HAIMYUH UX OOIIETOo IiIaHa
cpeactsa 1 Meto bl ncnibiTanuid aust | [TK-3.2. ['oTOBUT 351eMeHThl TOKYMEHTAalnH, MPOEKTHl IUIAaHOB U
penieHus UCCIIEOBATEIbCKUX | IPOTPaMM OTAENBHBIX 3TallOB HCCIIEI0BAHUN
3aja4 xummdeckoit | IK-3.3. BeiOupaeT TeXHU4ecKre CpeicTBa M METOIBI UCTIBITAHUI
HaNpaBJIeHHOCTH, TIOCTaBJICHHBIX | (13 Ha0Opa HMEIOUIMXCS) AN PEIIeHHS  OCTABJIEHHBIX
CHEeHaNuCTOM Oojiee  BBICOKOH | MCCIIEIOBATEIbCKHX 3a/1a4
KBTI UKAIIH IK-3.4. T0TOBUT 00BEKTHI UCCIIELOBAHUS

IIK-4 |Coocoben ucnons3oBath | IIK-4.1. Cnoco6eH miIaHUpOBaTh U OCYIIECTBIIATH HANIPaBJICHHBIIH
COBpEMEHHBIE METOJBl CHHTE3a, | CHHTE3 COSAMHEHMI B paMKaX MOCTaBJICHHOH 3a/1a4n
ycraHoBnenuss  crpyktypel  u | [IK-4.2. Bnageer HaBbIKaMHM WCIOJB30BAaHUS COBPEMEHHBIX
HCCIIeTIOBaHUS CBOIICTB W | METO/IOB W amapaTtypbl Uil W3y4YEHUS] XMMHUUYECKHX IPOLIECCOB,
pEeaKIMOHHON CIOCOOHOCTH | CTPOEHUS ¥ CBOHCTB XUMUYIECKUX COETMHEHUN
XMUMHYECKHX  COCIMHEHUH  I101

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

JucuurmHa « OKCepUMEHTaTbHbIE METOBI UCCIETOBAHUS B XUMHUM» OTHOCHTCA K
BapuaTtuBHOM KoMmnoneHte 61oka b1 OIT BO.




B pamkax OIl BO oOyuaromuecss Takke OCBAaWBAIOT APYTHUE JAUCIHUIUIMHBI W/WAIU
MPAKTUKH, CIIOCOOCTBYIONIUE JOCTHIXKEHHUIO 3aIlUIAHMPOBAHHBIX PE3YJIBTaTOB OCBOCHUS
JUCITUIUTMHBI « DKCIIEPUMEHTAIBHBIC METO/IbI HCCIICAOBAHHS B XUMHUN.

Hudp

HaumenoBanue
KOMIIETEHIIMH

IMpenmecrByomue
AMCUMILIMHBI/MOAYJIH,
NPaAKTUKHU

Hocaenyromue
AUCHUILTUHBL/ MOYJIH,
NPAKTHKHU

YK-1

CrocoOeH  OCYIIECTBIATH
MOUCK, KPUTHUECKHI aHaN3
U cuHTe3 uHpopManuu,
MIPUMEHSATh CHUCTEMHBIN
MOAXOM Ui PEIICHUS
MOCTABIICHHBIX 33124

dunocodpus

Marematnka

duzuka

HNudopmaTuka

Heoprannueckas xumus
AHanuTH4yecKast XUMUs
Opranuyveckast XUMHS
duszngeckas XUMHA

Kypcosas pabora
"Heoprannyeckast xumus"
Kypcosas pabora "AHanutudeckas
XUMHS"

Kypcosas padora "Opranudeckas
XuMHus"

Kypcosas pabora «Dusnieckas
XAMUSDY

CrpoeHue BemecTBa

OCHOBBI KBAHTOBOM XMMHH
Konmonnuasg xumust
MexaucuuIIMHapHbIi MOYJIb
BBenenue B XUMHIO
KOOPIMHAIIMOHHBIX COSTMHEHNN
OCHOBBI HAHOXUMHH

XuMHus JIeKapCTBEHHBIX BEIICCTB
DU3NKO-XUMUYECKUE METOIBI
WCCTIEIOBAHMSI HEOPTAHUIECKUX
BEIISCTB

Crparerusi OpraHu4ecKoro CHHTE3a
OCHOBBI HEPTEXUMUH

YyeOHas IpaKTHKA

IIpennumnnomMHas
MIPaKTHKa

YK-3

Cnocoben
COLIMAIbHOE
B3aMMOICHUCTBHE Hu
peann30BBIBATH CBOIO POJIb B
KOMAaH/Ie

OCYILECTBJIATh

Ounocodust
VYueOHas npakTHKa

IIpennunnomuas
MpaKkTUKa

YK-6

Crioco0eH yIpaBisTh CBOUM
BPEMECHEM, BBICTpanBaThb U
peaIn30BBIBATh TPACKTOPHIO
CcaMoOpa3BUTUSI HAa OCHOBE
NIPUHIOUIIOB 00pa3oBaHHS B
TEUEHHE BCEH KU3HU

Heopranuyeckas xumust
AHanmuTHYeCcKas XUMUS
Opraamueckast XUMHUS
Ousnueckas XUMHUs

dusnueckas KyJIbTypa

Kypcosas pabora
"Heoprannyeckas xumus"
KypcoBas pabota "AHanutaueckast
xuMus"

Kypcosas padota "Opranndeckas
xumus"

Kypcosas pabora «Puznueckas
XHMUSD)

Dusnueckast KyJIbTypa

[Ipeaaunnomuas
MpaKTHKa




Hudp

HaumenoBanue
KOMIIETeHI MU

IMpemmecrByomue
AMCUHMILINHBI/ MOAYJIH,
NPaAKTUKHU

Hocaenyromue
AUCHUILTUHBL/ MOYJIH,
NPaKTHKHU

[TpuxmagHas Gusndeckas KyibTypa
MexaucuuniIMHapHblil MOIYJIb
VYuebHas IpaKTHKa

OIIK-1

CnocobeH aHaIM3UpoOBaTh U
HHTEPIPETHPOBATD
pe3ymbTaThl  XUMHUYECKUX
9KCIIEPHUMEHTOB,
HaOJIOICHU 1 M3MepeHHH

Heoprannueckas xumus
AHanmuTuyecKas XuMus
Opranuyveckast XUMHS
®dusnueckass XUMHUS
XuMudecKasi TEXHOJIOTHS
Kypcosas pabota
"Heoprannyeckast xumus"
KypcoBas pabora "AHanutndeckas
XUMPS"

Kypcosas padora "Opranudeckas
xumug"

Kypcosas pabora «Pusnveckas
XUMHSDY

CrpoeHue BemecTBa

OCHOBBI KBaHTOBOI XUMHUHU
Komtonguas xumust
BricokoMoinekynsipHbie
COeIMHEHUS

KomnbroTepHbIE TEXHOIOTHH B
XUMHHU

Kpucramnoxumus u OCHOBBI
PEHTTEHOCTPYKTYPHOTO aHAIINA3a
OCHOBBI 3JIEKTPOHHON U
K0JIeOATEILHON CTIEKTPOCKOITHH
OcHoBsl SIMP

XUMHUYECKHEe OCHOBBI
OHMOJIOTHYECKUX TIPOIIECCOB
YueOHasi mpakTHKa

IIpennumnnomMHas
MIPaKTHKA

OIIK-2

CrocobeH  TPOBOAWUTH C
coOmoIeHIEM HOPpM
TEXHUKH 0e301acHOCTH
XUMHYECKHH SKCIIEPUMEHT,
BKJIIOYAsi CHHTE3, aHaJu3,
U3y4YeHHE CTPYKTYPHl U
CBOIiCTB BEILIECTB u
MaTepHaloB, HCCIEIOBaHHE
HPOLECCOB C UX Y4aCTHEM

Heopranuueckas xumust
AHanuTr4eckas XuMus
Opranmueckasi XUMHUS
dusnueckast XUMUs

Xumuyeckast TeXHOJIOTHs
Kypcosas pabora
"Heoprannueckast xumus"
KypcoBas pabora "AHanutudeckas
xumus"

Kypcosas padota "Opranndeckas
xumus"

Kypcosas pabora «Puznueckas
XUMHSD)

Komnonnnas xumus

VYuebHas paKTHKa

[Ipegaunnomuas
MPaKTHKA

IMK-1

Cnocoben
MOJTyYeHHbIE
TEOPETUYECKUX
(byHIaMeHTaIbHBIX
pa3zielioB  XUMHH
peleHun
po¢eCCHOHATIBHBIX 3a7a4

HCIIOJIB30BAaTh
3HaHUA
OCHOB

npu

Heopranuueckas xumus
AHanmuTHYeCKas XUMUS
Opranudeckas XUMHS
duznyeckas XuMus
XuMudecKast TEXHOIOTHS
Kypcosas pabota
"Heoprannyeckast xumus"

IIpennumnomHuas
MpaKTUKa




Hudp

HaumenoBanue
KOMIIETeHI MU

IMpemmecrByomue
AMCUHMILINHBI/ MOAYJIH,
NPaAKTUKHU

Hocaenyromue
AUCHUILTUHBL/ MOYJIH,
NPaKTHKHU

Kypcosas pabora "AHanutndeckas
xumus"

Kypcosas pabora "Opranudeckas
XUMPS"

Kypcosas pabora «Pusndeckas
XUMHSDY

Uctopusa xumun

CrpoeHue BemecTBa

OCHOBBI KBaHTOBO! XUMUH
Komnmounnmnas xumus
BricokoMonekyspHbie
COCIIMHEHHUS

KpI/ICTaJ]J]OXI/IMI/ISI 1 OCHOBBHI
PEHTTEHOCTPYKTYPHOTO aHAIH3a
OCHOBBI 3JIEKTPOHHOU U
K0JIeOaTEeIbHON CTIEKTPOCKOITHH
OcHogbl SIMP

XUMHUYECKUE OCHOBBI
OHMOJIOTHYECKUX TIPOLIECCOB
Bgenenue B Xumuio
KOOPJMHAIIMOHHBIX COSTMHEHNN
OCHOBBI HAHOXUMUU

XuMus JICKApCTBCHHBIX BCUICCTB
DU3NKO-XUMHIECKHIE METOIBI
WCCIIeTOBAHUS HEOPTaHUIECKIX
BEILIECTB

Crpaterust OpraHu4ecKkoro CHHTE3a
OCHOBBI HEPTEXUMUH

YueOHast npakTUKa

MK-2

Cnocoben OKa3bIBATh
nH(popMannOHHYIO

MOJICPIKKY  CIIELIHAINCTAM,
OCYIIECTBIISIOLIM HAy4HO-
HCCIIeIOBATENIBCKUE PAOOTHI

Kypcosas pabora
"Heoprannueckast xumus"
KypcoBas pabora "AHanutudeckast
xumus"

KypcoBas padota "Opranudeckas
xumug"

KypcoBas pabora «Puznieckas
XAMUSI

KommbroTepHbIe TEXHOJIOTHH B
XUMUHU

IIpennunnomuas
MpaKkTUKa

MK-3

CrmocoOeHn  BeIOMpaTh U
UCIIONIb30BaTh TEXHUYECKHE
cpezncTBa " METOJIBI
UCTIBITAHUN U1l PelIeHHs
HCCIIeIOBATEIbCKUX — 3a/1ad
XUMUYECKOU
HaIpaBICHHOCTH,
MOCTABJICHHBIX
CIETIHATICTOM Goinee
BBICOKOH KBaJIM(HUKALUH

Kypcosas pabora
"Heopranngeckast xumus"
Kypcosas pabota "AHanuTHyeckas
xuMus"

Kypcosas padota "Opranndeckas
XUMHS"

Kypcosas pabota «®Puznueckas
XUMHSD)

VYueOHast IpaKTHKa

IIpennunnomuas
MpaKTUKa

IK-4

CnocobeH  HMCHOJB30BaTh
COBpEMEHHBIE METOJIBI
CHUHTE3a, YCTaHOBJICHHS
CTPYKTYPBI M HCCIIEIOBAHUS
CBOMCTB U peakIUOHHOU

Heoprannueckas xumus
AHanuTrnyeckast XUMHUS
Opranuueckasi XUMHUS
dusnyeckas XUMHA

[Ipeaaunnomuas
MpaKTHKa




HanMeHOBAHMe IMpemmecrByomue Hocaenyromue

Hudp KOMITETeHIH AU CHUIJIMHBI/ MOYJIH, AU CHUIJIMHBI/ MOYJIN,
NPAKTHKH NPAKTHKH

crocobHocTH  xummueckux | Kypcosas pabota

COe/IMHEHHH non | "Heopranndeckast Xumus'"

PYKOBOJICTEOM CICLHAINCTA | Kypoopast paboTa "AHaTUTHYECKAs

6omee BBICOKOH | y pv i om

KBaHpuKaLH Kypcosas pabora "Opranudeckas

xumus"

Uctopusa xumun

Kypcosas pabora «Pusnueckas

XUMUST

Kpucranioxumusi 1 OCHOBBI

PEHTTEHOCTPYKTYPHOTO aHall3a

OCHOBBI 3JIEKTPOHHON U

K0JIeOaTEILHON CTIEKTPOCKOIIHH

OcHoBsl SIMP

Y4eOHas nIpakTHKa

4. OFBEM JUCIHUILIMHGBI 1 BUJIbI YYEEHOM PABOTHI

O6IJ.[3$I TPYAOCMKOCTDb JUCIHUILIINHBI <<9KCH€pI/IMeHTaJ'IBHBIe METOAbI UCCIICAOBAHUS B
XAMHM» COCTABIISIET 2 3a4E€THBIX CAUHUIIBI.

Tabnuya 4.1. Buov yuebnoii pabomer no nepuooam océoenus OI BO ona OYHOH
gopmbl 06yuenus

. BCETO, Cemectp(-bI)
Buj yuyeoHoii pa6oThl N 5

Koumaxmnas paboma, ax.u. 36 36
B TOM YHUCJIE:
Jlexiuu (JIK)
Jlaboparophbie pabots (JIP) 36 36
[Mpaktrueckue/cemunapckue 3austus (C3)
Camocmosmenvhas paboma 00y4anwuxcs, ax.u. 18 18
Konmponw (3x3amen/3auem c oyenkotl), ax.u. 18 18

aK.4. 72 72
OO0mas TpyA0eMKOCTb THCIIUIITHHbI

3a4.e1. 2 2

5. COAEP KAHUE JUCIHUIIJINHBI

Tabnuya 5.1. Codepocanue oucyuniunol (M00yis) no sudam y4ebnou pabomol

HaumenoBanue pasjaeia Bup yueonoii
Conep:xanue pasaena (TemMbl)

AUCHHIJIMHBI padoThI
Paznen 1. OcHoBBI Tema 1.1. OcHOBHBIEC TOHATHSI TEXHUKU O€30MACHOCTH JIP
TEXHHUKHU 0€3011acCHOCTH npu paboTre B XUMHUYECKOH Js1abopaTopuu C
npu paboTe B XUMUYECKOM |pa3NMUYHBIMU  BemiecTBamMu.  [IpuHIUIBL  pabOTHI
71a00paTOpPUH. obopynoBanus. OCHOBBI OKa3aHMsI MIEPBOW MTOMOIIIH.

Paznen 2. Tema 2.1. Bbibop Tembl Hay4HOTO HCCIEIOBAHUS JIP
COBMECTHO C PYKOBOJHUTEIIEM.




HaumenoBaHue pasjaeia
AUCHHILIMHBI

Conep:xanue pasaena (TemMbl)

Bun yueonoi
padoThI

CoBpeMEHHOE COCTOSIHHE
HUCCJIENOBAHUN B TaHHOU
00JacTH HayKHu.

Tema 2.2. Jluteparypusiii 0630p. Coop, o6paboTka u
cHCTeMaTH3aIus JUTEPaTypPHOTO Marepuara.
CocraBnenue  mmjgaHa  JUTepaTypHoro  o03opa
KBaTM(UKAITUOHHONW PabOTHI.

Paznen 3.
XUMHYECKUH
AKCIIEPUMEHT.

Tema 3.1. O6cyxaeHHne 3KCIIEPUMEHTATBHBIX JAeTalei
BBIITOJTHEHUS] HAYYHBIX MCCIICIOBAHUI.

JIP

Tema 3.2. OcBoeHHME 3KCIEPHUMEHTAIBHBIX METO/I0B
paboThl B XHMHYECKUX J1abOpaTopusix, METOJ0B
OTIpeNIeJIeHUs]  TePMOJMHAMUYECKHX  CBOWCTB U
KWHETUYECKUX 3aKOHOMEPHOCTEH Pa3IUYHBIX
IIPOLIECCOB.

JIP

Tema 3.3. Brinonnenue SKCIIEPUMEHTOB,
COOTBETCTBYIOIINX BBIOpaHHOU TeMAaTHUKe
uccneaoBanus. OCHOBbI XUMHUYECKOI'O SKCIIEPUMEHTA,
OCHOBHBIE METOJABI TMOJYYEHUS U HCCICAOBAHUS
XMMHYECKHX  BEIIECTB M  PEAKIHi;  METOJIbI
perucTpanu u o0paboTKH Pe3yIbTaTOB XMMHUYECKUX
9KCIIEPUMEHTOB.

JIP

Paznen 4. Ananus u
0000111eHUE TOTYYEHHBIX
pE3YJIBTATOB

Tema 4.1. Anaimm3 u 0000IIeHHE MOTYYEHHBIX
pe3yJbTaTOB C  HCIOJIB30BAHUEM  COBPEMEHHBIX
METOJ0B 00pabOTKH.

JIP

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJINHbI

Tabauya 6.1. Mamepuanvno-mexunuyeckoe obecneyerue OUCYUNIUHDL

Tun aynuropuun

OcHamenue ayiuropuu

CrnenuaJn3upoBaHHOe
yueOHOe/1a0opaTopHOe
odopynosanme, IO u maTrepuannbl
AJIsl OCBOEHH S THCIHUTLIUHBI
(pu HEOOXOMMOCTH)

JIaGopartopus Aynmutopust  quis - nposeneHus | CymmnpHblii mkadp SNOL  67/350,
1a00paTOPHBIX pabor, | Texnoxumuueckue Becbi AND EK-
WHIUBUAYAIbHBIX — KOHCynbTaiui, | 610i, Boasnas Oanst, Ilecuanas Gans
TEKYIIETO KOHTPOJIA u | «Tyna-Tepm», Huctumiarop 9SMO
IPOMEXYTOUHOMN aTTecTaluy, | «3aBoj ANEKTPOMEN000PYI0BaAHUS,
OCHAILIEHHAs KOMILIEKTOM | BoITsDKHBIE mIKadbl, ["a30BbIe TOpenkH,
crenuanu3upoBaHHol Mebenn U | XuMmuueckas Imocyla, XHUMHYECKHe
o0opyoBaHHEM pEaKTUBBI

JIaGoparopus Aynmutopust s npoBeneHus | Mydensnas neus [1T200, Ilecuanas
1a00paTOPHBIX pabor, | 6ans «Tyna-Tepm»,
WHAVBUAYAIbHBIX  KOHCYJbTAlUM, | AKBaAUCTUIUISTOP IEKTPUUIECKUI
TEKYIIEeTro KOHTPOJIS U | aBTOMaTHYECKUM JIJIS1 TOJTyYEeHUS BOJIbI
MIPOMEKYTOUHOMN aTTecTaluu, | ouniieHHon AJ[Da-25, Muxkpockon
OCHaIllCHHAs koMmiuiekToM | IOMO Mukmen-1, Bonsgnas Oans,

CHEIUAM3UPOBAaHHON MeOenu u
000pyTI0BaHHEM

Cymmnbnbiii mxap SNOL  67/350,
Hentpudyra CENTRIFUGE CM-6M,
AHanuTH4YecKne BECHI OHAUS,
Texnoxummueckue Beckl AND EK-




Tun aynuropuu

OcHamenue ayiuTopuu

Crnenuajn3upoBaHHOe
yueOHoe/s1adopaTopHoe
o0opynoBanme, IO u maTtepuannbl
AJI51 OCBOEHHS TUCIHUILIUHBI
(1pu HEOOXOIUMOCTH )

6101, Bwitsoxkable mkadbl, ['a3oBbie
TOPEJIKY, Xumudeckas nocyza,
XuMHUYeCKue peakTuBbl, bans BoasHas
riyookast UT-4334

JlaGopaTopus

Aynutopust A TPOBEICHUS
1abopaToOpHBIX paboT, OCHAIICHHAS
KOMIUIEKTOM CIEeIHATU3UPOBAHHON
Mebenu 1 000pyI0BaHHEM

Huctuinarop S5MO «3aBon
3JIEKTPOMEN000PY I0BAHUS,
Honomep HM-500, Honomep U-510,
MarauTHble MEMIAIKH, DIEKTPOIbI
CTEKJISIHHBIE, DneKTPOIbI
XJIOpHUACepeOpsIHBIC, DNEeKTpoaAbI
wiaTuHoOBele, Habopel xumuveckon
nocypl, XUMHYECKHUE PEarcHThI

JlaGopaTopus

Aynutopust A TPOBEICHUS
1abopaToOpHBIX paboT, OCHANICHHAS
KOMIUIEKTOM CIEIHATU3UPOBAHHON
MeOenu 1 000pyT0BaHUEM

Juctunnarop OMO «3aBoj
ANEKTPOMEN0O0PYIOBAHUSD,
CnektpodoromeTp [12-5400B,
doTtometp K®K-3, [IpoekTop
Mitsubishi  XD430U, Dkpan s
npoekropa Lumien

Breitsoxnoi mikad, Monomep M-500
l'azoBble  ropenku,  XuMHUECKas
nocyzaa

XHMMHYECKUE PEAKTUBBI

JIaGopartopus

Aynautopus 11t IPOBEICHUS
mabopaTOpPHBIX padoT,
WHAUBUAYAIbHBIX KOHCYIBTAIHH,
TEKYIIETO KOHTPOJIA U
MIPOMEKYTOUHOM aTTecTaIu,
OCHAIICHHAas1 KOMIIJICKTOM
CHEeIMaIN3UPOBAaHHON MeOenH 1
000pyI0BaHUEM.

KommnexT cnienuanusupoBaHHoON Mebeny;
CHELUATN3UPOBAHHOE o0opynoBaHue
XUMHUECKOH J1a00paTopuu: kadg
BBITSKHOM, mkadg CYIIMJIBHBIH,
TEPMOCTATHI, hoToMeTpHI K®K-3,
U3MEpUTEIH pH ExStik*EC500,
MHUKPOCKOIM, KOHAYKTOMETpP, YCTPOWCTBO
s npocymmBanua nocynsl  113-2000,
tepmoctart xunkoctaeiit TXK-TC, npubop
Pebunpepa, AKBaIUCTHILISATOP
3JEKTPUIECKUI J3-25, BECBI
anektponsle  OHAUS AR 2140,
pedpakToMeTp, MOHUTOP KauecTBa BOJBI
PHT-028, cnekTpodoTomerp 13-
5300BU, mpubop misi KpUOCKOIMYECKHX
n3MepeHnit, Kougykromerp CD'308;
AHHOH 4100, pH-metp ExStik¥*EC500,
KHUCJIOPOJOMED AHNOH 4100,
n3meputens kapmanuelii OBII STIOR,
MYJbTUMETD VC-11, aHaJIU3aTOPbI
SKUIKOCTH SOKCIIEPT-001,
CTallIOHAPHBIN MYJIETUMEAUHHBIN
MIPOEKTOP, CTALMOHAPHBIA SKpaH

JIaGoparopus

AyIuTOopHst U IPOBEICHUS
1a00paToOpHBIX padoT,
WH/IMBUIYITBHBIX KOHCYJBTAINH,

Kommiekt CIEeINaTU3UPOBAHHON
Mmebenu; CIELMAIM3UPOBAHHOE
o0opyIoBaHue XUMUYECKON




Tun aynuropuu

OcHamenue ayiuTopuu

Crnenuajn3upoBaHHOe
yueOHoe/s1adopaTopHoe
o0opynoBanme, IO u maTtepuannbl
AJI51 OCBOEHHS TUCIHUILIUHBI
(1pu HEOOXOIUMOCTH )

TEKYILEro KOHTPOJIS U
MIPOMEXYTOUYHOM aTTECTALIUH,
OCHAIllCHHAs! KOMILJIEKTOM
CIIEUATM3UPOBAHHON MeOeH U
000pyI0BaHHUEM.

7abopaTopuu: KOMIUIEKC arlapaTHo-
MPOTrPaMMHBIN  JJIT  METUIIUHCKUX
HCCIIeIOBaHMM Ha 0aze xpomarorpada
«Kpucramn-2000», mkad BBITSKHOU
[IBII-4, mkad cymunpHbi [19-4610,
BEChl JJICKTPOHHBIE J1a0OpaTOpPHEIE,

xpomarorpad, Oans
KOMOWHUpPOBaHHAs nabopaTopHas
BKJI, ra3oBele TOpEIKH, Ta30BbIC
0aJIJI0HHI, XHUMHYCCKAs MocyJa;

nmeercs wi-fi.

Hns

CaMOCTOATEILHON
paboThI
00yyYarommxcs

Aynuropusi AJii CaMOCTOSITENIbHOMN
paboTel  oOywarommxcsi  (MOXKET
UCTIONIB30BATbCS Uit TIPOBEICHHS
CEMUHAPCKUX 3aHATUHN u
KOHCYJIBTAIINN ), OCHAILICHHAs
KOMIIJIEKTOM CIIEeIUATH3UPOBAHHOM
Mebenn ©  KOMIBIOTEpaMH ¢
noctynom B OUOC.

KoMmmproTep/HOyTOyK C JOCTYIIOM K
cetu VIHTEepHET W  DIEKTPOHHO-
o0OpazoBareabHOI cpene
VYuuBepcurera, Opayzep, 11O s
npocmotpa PDF, MS Teams

Jns
CaMOCTOSITEILHOM
paboThI
00yyYaroImxcs

Aynuropusi AJii CaMOCTOSITENIbHOM
paboTel  oOywarommxcsi — (MOXET
UCTIONB30BATbCS ISl TIPOBEICHHS
CEMHHAPCKUX 3aHATUHN u
KOHCYJIBTAIINN ), OCHAILICHHAs
KOMIUIEKTOM CHEIMATN3UPOBAHHOM
MeOenTu M KOMIIbIOTEpaMH ¢
noctynom B OMOC.

Crnekrpoporomerpom  CARY 50,
®ypre-ciektpomerpom Nicolet 670,
Tepmoananuzarop «SDT Q600»b co

CTaHJapTHBIM POTrpaMMHBIM
o0ecrnieueHrneM; ObopynoBaHue
naboparopuii LIKIT ®XU

Potanmonnsie BaKyyMHBIC

UCTIAPUTENHN,  DJIEKTPOHHBIE  BECHI,
MacIIiHbIe HAcOCBl, KOJIOHKA IS
¢nem-xpomarorpaduu, npuOOpsl s
W3MEPEHUsl TeMIIepaTypbl IUIaBICHUS
BEILIECTB, KomnbroTepsl s
MIPOBEACHUS BBIYUCIICHHH "
00pabOTKH PEe3yNbTaTOB M JOCTyIa K
WH(POPMAIIMOHHBIM cucTeMaM,
Xpomarorpadgsl  Kpucramn 2000M,
Kpucrann 5000, XpomaTto-macc-

CIIEKTPOMETP Kpucranmn,
PentrenodmyopeciieHTHBIHI
CHEKTPOMETD, PentrenoBckue

mudpakromerper:  JIPOH-7, Rigaku
“UITIMA IV”, SMP-cnekrpometp
JNM-ECA600, UK-dypne
cnektpomerp BRUKER “MPA”.




7. YYEBHO-METOANYECKOE n NHPOPMAIIMOHHOE
OBECIIEYEHUME JUCIUIIVINHBI

Ocnognas numepamypa:

1. Jlykc I'epman. DkcniepuMeHTaIbHBIE METOIBI B Heopranudeckoi xumuu / I'. JIykc;
I[Tep. ¢ wem. H.C.Adonckoro, JL.M.Muxeesoit; Ilox pen. B.W.Choumpina,
JI.LH.Komuccaposoii. - M. : Mup, 1965. - 653 c.

2. PykoBojacTBo 1o Heopranmveckomy cuHTe3y Bemects / [loa. pen. bpayaspa. - M.:
Mup. T.1: 1985. 320 c.; T.2. 1985.338 c.; T.3.1985.392 c.; T.4. 1985.447 c.; T.5. 1988. 360
c.; T.6.1986. 360 c.

3. JI. Tutne, I'.bpame, K. I'epuke JloMmuHO-peakum B OpraHMIECKOM cuHTe3e. M.,
bunom 2010

4. CupansieB H. W. Teopus miuaHupoBaHUs SKCIEPUMEHTA U aHATIU3 CTATUCTUYECKUX
naHHbIX /yde6. nocobue. / H. . CugnsieB. M. : FOpaiir, 2012.

5. Mertonb! ucciieioBaHNs MaTEPHAJIOB U MIPOIIECCOB: Y4eOHOe mocoOue sl By30B /
B.IO. Kontoxos, U.A. T'oronamze, 3.B. Mypra. - 2-¢ u3zf., ucnp. u goi. - M. : FOpaiir, 2018.
- 226 c. - (YuuBepcuretsl Poccun). - ISBN 978-5-534-05475-0: 459.00.

Jlononnumenvuas tumepamypa.:

1. IlpaktukyM 1o HeopraHudeckoid XuUMHU. CHHTE3bl TOBBIIMICHHOW CIIOKHOCTH:
VYue0. [Tocobue ana cryn. Beiciux yue6. 3aBenenuit / B.A. Anéumun u ap.; [lox pen. YO 1.
TpetrbsikoBa — M.: U3natenbckuit eHTp «Akanemus», 2004. — 384 c.

2. XaputonoB lO.f. Amnamutuueckas xumus (aHanmutuka). B 2 kH. Ku.2.
KonunuectBennbiit ananus3. OU3NKO-XUMUYECKHE (MHCTPYMEHTAIbHBIC) METOJNBI aHAIIM3a.
VYue0. ans By30B.— M.: [DOTAP-Meaua, 2014.— 656 c.

3. Jparo P. ®uznveckue metoanl B Xxumuu. T. 1 1 2. M.: Mup, 1981. 422 u 456 c.

4. Tlentun IO.A. ®usuueckue MeTonbl UCCIEAOBAHUS B XuMuu: YueOHuk / O.A.
[TenTun, JI.B. Bunkos - M.: Mup, ACT, 2003 - 683c.

5. OcHoBbI aHamUTHUECKOM XUMUU: [IpakTHueckoe pyKoBOACTBO: YueOHOe mocolune
st By3oB / [Tox pen. FO.A.3onotoBa. - M. : Beicmas mkona, 2001. - 463 c.

Pecypcol ungopmayuonno-menekommynukayuonnou cemu « Mumepuemy.
1. ObC PY1H u ctoponnue 3bC, k KOTOPBIM CTYA€HThl YHUBEPCUTETA UMEIOT I0CTYT
Ha OCHOBAHUU 3aKJIIOUECHHBIX JJOTOBOPOB:
—  DnektponHo-0ubnmmoreunas cucrema PYJIH — O5C PYJIH http://lib.rudn.ru/MegaPro/Web
—  DOBC «YHuBepcuteTcKast 6ubaroTeKa ortaiu» http://www.biblioclub.ru
—  OBC HOpaiir http://www.biblio-online.ru
—  DOBC «Koncynbrant crynentay Www.studentlibrary.ru
—  OBC «JIanb» http://e.lanbook.com/

2. ba3bl JaHHBIX U TTOMCKOBBIE CUCTEMBI:
— NCBI: https://p.360pubmed.com/pubmed/
—  Bectauk PY/IH: pexum nocryna ¢ repputopun PYIH u ynanenno http://journals.rudn.ru/
— Hayunas Oubmmorexka Elibrary.ru: goctyn mno [P-agpecam PYJIH mo agpecy:
http://www.elibrary.ru/defaultx.asp



http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
https://p.360pubmed.com/pubmed/
http://journals.rudn.ru/
http://www.elibrary.ru/defaultx.asp

— ScienceDirect (ESD), «FreedomCollection», "Cell Press" WMJ] "Elsevier”. Ects ynaneHHBbIH
JoCTyn K 0a3e JaHHBIX, gocTym o [P-agpecam PY/IH (unum ynaneHHO MO WHAWBHIYAIBHOMY
JIOTHHY H TIApOJIIO).

— Axagnemus Google (anrn. Google Scholar) - GecruiaTHas TOWCKOBas CHCTEMa IO IOJIHBIM
TEKCTaM HAy4YHBIX MyOJMKaiuid BceX (GOpMaTOB UM AUCHUIUIMH. HACKCHPYET MOIHBIC TEKCTHI
Hay4HBIX yOnukanuii. Pexxum nocryma: https://scholar.google.ru/

—  Scopus - HaykoMeTpuieckas 0a3a gaHHbix uzgarenscTBa U] "Elsevier". loctymn Ha miiargopmy
ocymectBisieTcs mo IP-anpecam PY/IH unu ynanenso. http://www.scopus.com/

— Web of Science. Hoctyn Ha muiatdopmy ocymiectsisercs mo IP-ampecam PYH wnum
ynanenno. http://login.webofknowledge.com/

Yuebno-memoouueckue mamepuanvt 051 cCamocmosmenbHol pabomvl 00VUaAOWUXCS
npu 0C80eHUU OUCYUNTUHBL/MOOYIA:

1. Texnuku 6€30MaCHOCTH MPU pabOTEe B XUMUYECKON Ja0OpATOPUH C Pa3TUIHBIMU
BCIIECTBAMH.

2. Meronuueckne yKa3aHHWS TI0 BBITOJIHCHHIO SKCIEPHUMEHTAIBHBIX pPaboOT TIo
JTUCITUTUIMHE «  DKCTICPUMEHTAbHBIC METOBI UCCIICIOBAHUS B XUMUI).

8. OLIEHOYHBIE MATEPHAJBI W BAJJIBHO-PEATUHTOBAS
CHUCTEMA OLIEHMBAHUSA YPOBHSA C®OPMHUPOBAHHOCTH
KOMIIETEHLH MO JUCUIUIJIVNHE

OneHouyHBIE MaTepuanbl W OaTTbHO-PEUTHHIOBAasl CHCTEMa OICHUBAHUS YPOBHSA
c(hOpMUPOBAHHOCTU KOMIETEHIINN (4aCTU KOMIIETECHIIHH ) IO UTOTaM OCBOEHUS TUCITUTUTHHBI
«DKCIepUMEHTAJIBHBIE METO/IbI UCCIEIOBAHUS B XMMHUWY» TMpeACTaBlieHbl B [Ipuinoxkenuu k
HacrosIel Pabodeil mporpaMme TUCITUTUTNHBL.
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