


1. lesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS IMCIHUIIUHbI

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

OIIK-1. CnocoOeH aHaIM3MpPOBaTh W HUHTEPIPETUPOBATH PE3YJIbTAThl XUMHUYECKHUX
IKCIIEPUMEHTOB, HAOIIOACHUIN U N3MEPEHUI.

OIIK-2. CnocobeH MpoOBOAWTH C COONIIOJACHHEM HOPM TEXHHKH O€30MacHOCTH
XUMHUYECKUM IKCIEPUMEHT, BKJIIOYasi CUHTE3, aHAJIN3, U3YUYEHHE CTPYKTYphl U CBOWCTB BEILIECTB
U MaTepUasoB, UCCIIEJOBAHUE IPOLIECCOB C UX YUACTHEM.

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1. CucremaTu3upyer U aHAIU3UPYET PE3yIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,
HaOJI01eHUH, N3MEPEHNUH, a TaKXKe Pe3ysIbTaThl PACYETOB CBOIMCTB BEIIECTB U MAaTEPUAJIOB.

NOIIK-1.2. Tlpeanaraer MHTEPIPETALUIO PE3YIbTATOB COOCTBEHHBIX HKCIEPUMEHTOB U
pPAacYeTHO-TEOPETUYECKMX pabOT C HUCIOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAULMOHHBIX U
HOBBIX Pa3JIElIOB XUMHH.

NOIIK-1.3. ®opmynupyer 3akillOyeHUss M BbIBOJABI 110 pe3yjbTaTaM aHallu3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PAaCUETHO-TEOPETUUYECKUX padoT
XMUMHUYECKON HaNpaBJIEHHOCTH.

NOIIK-2.1. PaboraeT ¢ XMMHYECKMMHU BELIECTBAMHU C COOIIOACHUEM HOPM TEXHUKHU
0€30I1aCHOCTH.

NOIIK-2.2. TIpoBOOuUT CHHTE3 BEIIECTB M MaTepUaJOB pPAa3HOM MPUPOABI C
UCIIOJIb30BAHUEM UMEIOIINXCS METOAMK.

NOIIK-2.3. TIpoBoAWT CTaHJApTHBIE ONEpALUU JJIsi OINPEAETICHUS XUMHUYECKOTOo U
(a30BOro coCTaBa BEIIECTB U MAaTEPUAJIOB HA UX OCHOBE.

NOIIK-2.4. IlpoBoauT WUCCIEOBaHMUS CBOMCTB BEIIECTB U  MaTEpHUATIOB C
UCIIOJIb30BAaHUEM CEPUIHHOIO HAYYHOTO 000PYA0BaHMUS.

2. 33}18‘11/1 OCBOCHMA NTHUCHHUIIIMHBI

—  CdodopmupoBarh  HpeACTaBICHME O  MpeaMeTe  HU3Y4YeHUs  JAUCHUIUIMHBI
((BBICOKOMOHGKYJ'I?[pHBIG COCANHCHUAY, HpO6J'ICMaX, CBs3H C IPYIT'UMHU HAYKaAMU,

- OcBOUTb OCHOBHBIE MOHATHUSA (DU3MKH TOJIMMEPOB, COBPEMEHHBIE MPEJICTABICHUS O
MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOU CTPYKTYpE MOJIMMEPOB, UX (PU3UKO-XUMUYECKOM U (PU3HKO-
MEXaHUYECKOM MOBEJICHHH, O MOBEJIEHUH MAaKPOMOJIEKYJI B pacTBOpPaXx, O MOJUIEKTPOJINTAX;

- Tloka3artn BO3MOXHOCTH, OCHOBHBLIC IIOAXOAbI W 3aKOHOMCPHOCTH CHHTE3a U
XUMHUYECKHX PpEaKUuil MaKpOMOJIEKYJ, a TakXke 00 OCHOBHBIX TEHACHIUSAX pPa3BUTHUS
MOJIMMEPHOTO MaTePHAJIOBEICHNUS;

- Pa3ButHe y CTy/IEHTOB yMEHHH M HaBBIKOB CaMOCTOATENbHOH paboOThl C Hay4HOM
JUTEPATypPOH, CHOCOOHOCTH K TBOPUYECTBY, K CAMOOOpPa30BaHUIO.

- CdopmupoBath 0a30Bble HAaBBIKM 0€30MACHOIO MPOBEAECHUS HKCIEPUMEHTOB C
y4acTHEM TIOJIHMEPOB.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumiuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTeIbHONU MPOrPaMMBI.

4. CemecTp(bl) ocBoeHHs M opMa(bl) IPOMEKYTOUHONH aTTECTALMM MO JUCHUIINHE

Cemectp 6: 3a4er, FK3aMEH.

5. Bxoanble TpeOoOBaHNS 1JIs1 OCBOEHUS THCHMIIMHBI

JInisi  yCIIEeNIHOTO OCBOCHUSI JAMCIUILUIMHBI CTYICHTHI TPEIBAPUTEIBHO 3HAKOMSATCS C
JUCHUIUTMHAMU 00513aTeNIbHONM YyacT npodeccuonanbHoro oioka 51.0.14-17 (Heoprannueckas,
aHAJIMTUYECKAsl, OpraHnYecKas, (Gu3udyeckas XUMHUA), a TaKKe AUCHHUIUIMHAMU 00s3aTeNbHOM
yact odmenpodeccuonansuoro 6oka 51.0.08 — ¢pusuka u 51.0.12 — cTpoenue BemecTsa.



6. SI3bIK peajau3anuu
Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBiisgeT S 3.€., 180 yacoB, u3 KOTOPBIX:
— nexnud: 48 u.;
— MpaKTHYECKUE 3aHATUA: 16 u.;
— nabopaTtopHbie paboThl: 32 4.,
B TOM YHCJIE TTPAKTHYECKas MOAroToBKa: 48 4.
OOBeM caMOoCTOATENBHOM pabOTHI CTyIEHTA ONPEACIICH YUeOHbBIM IIIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Tema 1. O6mue npencrasiaenus o BMC

OcHoBuble noHsATH. Knaccugukarus nonumepoB. MoHOMeEpHI AJ1si CHHTE3a IOJIMMEPOB.

MounekynsipHble Macchl MOJIMMEPOB, MOJIEKYJIIPHO-MAaCCOBOE PACHpPEEICHUE U METO/IbI
UX OIPEIEIICHNUS.

Tema 2. CTpyKkTypa MaKkpoMoJieKyJi. PacTBOpsl HoJauMepoB.

CBolicTBa ¥ XapaKTEPUCTUKH U30IMPOBAHHBIX MAKPOMOJIEKYJL.

MakpoMounekyssl B pacTBopax. ['mapoauHaMuyeckue CBOMCTBA MaKpOMOJIEKYJ B
pactBope. BsizkocTs.

Nonuszupyroiuecss MaKpoMoJIeKyJIbl (TIOIUIEKTPOIUTHI).

KoHuenTprupoBaHHbl€ pacTBOPHI IOJIMMEPOB, I'EIIH.

Tema 3. OcHOBBI (u3HYecKO XuMun noaumepos. [lomumepHsie Tena.

ArperaTtHble, (a3oBble M (U3UYECKHUE COCTOSHUS MOJUMEPOB. AMOp(HBIE MOJUMEPHI.
Crexii000pa3HO€e COCTOSHUE MOJIMMEPOB.

BpIcoko31acTHUECKOE COCTOSHUE MTOJIMMEDPOB.

Bs3zkoTekydee cocTOsTHUE TOTMMEPOB.

Kpucrannnueckue noiuMepsl.

Tema 4. Metonbl nonydenus nonumepos. [lonnmepuszanus. Conoaumepusanus.

[TonmmkoHnaeHcanus.

XUMHYEeCKHE CBOMCTBA U XUMUYECKHUE MPEBPAIlIEHUs TOJIMMEPOB.

Tema 5. Hanbonee BaxHbIe IPUPOJIHBIE, HCKYCCTBEHHBIE U CHHTETUYECKHE MOJTUMEPHI.

Haubonee BakHble B NpPaKTHUECKOM IUIaHE MoJauMephl. llepcrnekTuBbl paciupeHus
IIPOMBIIIJIEHHOTO ITPOM3BOCTBA ITOJIMMEPOB.

HoBrle HampaBieHusl B HayKe O MOJUMEPAX U COBPEMEHHbIE TEHJCHIIMH MOJIUMEPHOIO
MaTepUaIoBEICHUS.

9. Tekymuii KOHTPOJIb MO TUCHUTITAHE

Texymuii KOHTpOJIb MO IUCUUIUIMHE IPOBOAUTCA IYyTEM KOHTPOJIA IOCEIAEMOCTH,
MIPOBEJICHUS] KOHTPOJBHBIX pabOT, TECTOB MO JEKIIMOHHOMY MaTepHally, BHIIIOJIHEHUS JOMAaITHUX
WH/IMBUYaJIbHBIX 33/1aHUH, U GUKCUpyeTcs B (opMe KOHTPOJIBHON TOUKH HE MEHEEe OJJHOTO pasa
B CEMECTD.

10. Iops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAlUK

3ayer B 6 cemecTpe MNPOBOJIUTCS B MHUCBMEHHOM (opMe M BKIIOYAET 3aJaHUS IO
MEeXaHU3MaM peakLUui CHUHTe3a M XHUMHUYECKOH MOIM(UKAIUN TOJIMMEPOB, MPOBEPSIONIUX
copmupoBannocTs MOTIK-1.2.

[Ipumeps! 3ananuit:



1. Hanucath MOJHBIA MEXaHU3M PAJUKaIbHON MOJIUMEPU3ALMU CTUPOJIA B IPUCYTCTBUU
MOIXOJIANIEro KaTanu3aropa. Kak MoxxHo cHH3UTF MM o0pa3yrorerocs noimuMepa?
2. Hamucate peakiuy, NPUBOASIIME K TIOJYYCHHUIO TOJIMMEPOB M3 CIEIYIOIINX

MOHOMEPOB:
a. STHJICHTIMKOJIb + QUXJIOPaHTHAPH apa-()TaieBoil KHCIOTHI,
b. reKcaMeTWICHAUaMUH + ce0alMuoBas KUCIOTa

3. Hanucath NOJIHBIIA MEXaHU3M MMOJIMMEPHU3ALNN CTUPOJIA C LEJbIO IMOJYyYEHHUs MPOAYKTa
¢ y3kum MMP u Beicokoit MM. Yka3aTh He0OXOAUMBIE YCIOBHUS IPOBEICHUS MPOLIECcCa.

4. Kak MOXHO OCYIIECTBUTh CUIMBKY MHOJMMETAKPUIOBON KHCIIOTBl — IOJYYUTh TI'eilb
[IMAK?

5. Hanucate mNONHBIM MEXaHM3M KaTHOHHOW NOJIMMEpHU3AlMU CTUPOJA. YKazarh
HEO0OXOAMMBIE YCIIOBHS MPOBEICHUS IPOIIECCa.

6. Hamucath peakuuio MOdy4deHHs MOJMYPETaHOB. YKa3aTb HEOOXOIUMBIE YCIOBUS
MIPOBEICHUS TIpoLiecca.

[Ipu BbICTaBIEHUHU 3a4Y€Ta YUUTHIBAIOTCS PE3YJbTAThl TEKYIIETO KOHTPOJS BBINOTHEHUS
y4eOHOr0 TUIaHa, T.€. TOJOXKUTEIbHbIE OIEHKH 3a KOHTPOJIbHBIE PAaOOTHI, BBINOJIHEHUE 4-X
WHAUBUAYAIbHBIX 33JaHUN, BBIMIOJHEHUE Ja0OpaTOPHOrO NpakTHKyMma. Pe3ynpTaThl 3auera
OTIPEIETISIOTCS OLIEHKAMU «3a4eT» WUITU «HE3a4YeT).

Jk3amMeH mpoBoauTcs B TectoBoi ¢dopme B cucteme MOODLE (24 Bompoca), 6aHk
conepxkut 100 Bompocos, nposepsirommx chopmupoBanHocts MOIIK 1.1, MOIIK 1.2, MOIIK
1.3. [IponomxurensHOCTh SK3amMena 30 MuH. baHk BOMPOCOB €KEeroAHO KOPPEKTUPYETCSI.

[IpuMepsl TeCTOBBIX 3a1aHUI:

1. U3 xpuBbIX, MpPHUBEACHHBIX Ha pPUCYHKE, HHTErpaibHOi ¢QyHKkiun MMP

COOTBETCTBYET......

- KpuBas A
- Kpusas b
- Kpusas B
- Kpusasa I'

2. Ha pucyHke nmpuBecHa QOPMYITA ....vevvrenrenninennnnnn. MOJIMMEDA.

- ATaKTHYECKOIro

- U3oTakTaeckoro

- CHHIMOTaKTHYECKOTO
- brounoro

3. VBenuuuTh MO0 3BEHHEB JIMHEHHOIO TMOJUATHICHA, HAXOASAIIUXCS B TpaHC-
KOH(UTYpaIHi MOXHO:

- HarpeBanunem nonmmepa

- OxnaxaeHueM NoJiuMepa

- HeBo3moxxHO Ge3 pa3pbiBa cBs3ei

- Tpanc-koH(MOpMAaLIUY y TTOTUATUIICHA HET



4. CrenieHb CBEpHYTOCTH MaKpOMOJIEKYJbI KapOOIEITHOTO MOoJUMepa MpH Mepexoae OT
MOJIEJIN CBOOOJHO COWIEHEHHOM Lenu K Lenu ¢ (UKCUPOBAHHBIMHM BaJEHTHBIMU YTJIaMU
yMeHbIaercs B N pa3, 3HaueHre N HaXOAUTCS B UHTEPBAJIE:

-1<N<2

-2<N<10

-N<1

-N>10

5. Manbl 3aBUCUMOCTH NoTeHIMaNbHOM 3Hepruu (U) oT yriia BHyTPEHHETO BpaILEHUs 1JIs
JBYX IOJINMEPOB, CTEIICHU IMOJIMMEPU3ALIAN, JJIUHBI CBA3CH, BAICHTHBIC YIJIbl Y HUX OJUHAKOBBI.
BepnbiM 3aKki1oueHEeM 0 COOTHOLICHUH X TepMOAMHAMU4Yeckux ruokocteit (I') saBnsercs:

-T'1>12
-TI'1<12
-T'1=12
- Henb3st OTBETUTH OTHO3HAYHO

6. BepxHsist kpuTHYECKas TeMIepaTypa pacTBOPEHHUS - ...

- MuHMManbpHas TeMIlepaTypa, BBIIIE KOTOPOW HHM TIPU KAKOW KOHIIGHTPAIUH HE
HaOJII01aeTCs paccIoeHUe pacTBOpa MOJIMMeEpa

- MakcuManbHasi TemIeparypa, BBIIIE KOTOPOH HH TPU KaKOH KOHIIGHTPAIUK HE
HaOJIF01aeTCs paccIOoeHUe pacTBOpa MoJIMMepa

- MakcuManbHas TeMIepaTypa, BbIIIE KOTOPOW HAOJIOIAeTCs PAcCIOCHUE pacTBOpa
noJanuMepa

- MuHuManbpHas TeMIIepaTypa, BbIIIE KOTOPOH HaOII0JaeTCs pPAacCIOCHHE pPacTBOpa
noJanuMepa

7. Ha pucyHke mpuBeneHa 3aBHCHUMOCTb BSI3KOCTH KHJIKOCTH OT HANpPsDKEHUS CABUTA.
Jnis kakoit o6acTu Ha TOM pPUCYHKE HEMPUMEHUM 3aKoH HbroToHa?

- O0nacTh HanOOJIbIIEH HBIOTOHOBCKON BSI3KOCTH

- O0acTh aHOMAJIUH BA3KOCTH

- O0nacTh HaUMEHbIIIEH HEIOTOHOBCKOM BSI3KOCTH

- [Ipumenum Bo Beelt 001acTH BI3KOCTH U HANIPSDKEHUS CABUTA

11. YueOHO-MeTOOAUYECKOE O0ecIeueHne

a) DNEKTPOHHBIA Y4YEOHBIM Kypc TO AWCIHUIUIMHE B DJIEKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=23525

0) OLieHOUHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalluH I10
JUCLHUTLIINHE.

B) [1man mpakTHYECKUX 3aHATHI MO JUCITUTIIMHE.



r) Metoanveckue yka3aHus 10 MPOBEACHUIO Ta0OPaTOPHBIX padoT.
1) MeTonudeckue yka3zaHus M0 OPraHU3aIid CAMOCTOSTEIBHON pabOThI CTYICHTOB.

12. Ilepeyennb yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

- Kupee B. B. BricokomorekymsipHbie cCOeTUMHEHHS: YUeOHHMK 11 OakaiaBpoB / B. B.
Kupeen. — M. : UsnarensctBo KOpaiit, 2013. — 602 c. — Cepus. bakanaBp. YriayOneHHbIH Kypc.

- CemunkoB 1O. JI. BeicokomonekymsipHbie coeauHeHus: Y4ueOnuk mis By3zoB / FO. JI.
CemunkoB. — M. : U3narensckuii ueHTp «Akanemusi», 2005. — 368 c.

- PamOuamn H. I'. CtpykTypa moimMepoB — OT MOJIEKYJl A0 HaHoaHcaMOnei: YdeOHoe
nocobue / H. I'. Pam6umu - Jonronpyansiii: U3narensckuit nom «MuTemnext», 2009. — 264 c.

- YueOHO-MeTOauYeCcKoe MocoOue JUisi CaMOCTOSITENIbHOM paboThl CTYIEHTOB IpHU
OCBOEHUU JHUCLHUIUIMHBI "BBICOKOMOJIEKYIIApHBbIE COEAUHEHUS" : IS CTYAEHTOB XUMHYECKOIO
dakynprera HampaBieHud moarotoBku 04.03.01 - Xwumms wu cnenumansHocTH 04.05.01 -
OynaaMeHTanbHas ¥ pUKiIagHas Xumusi / ToMckuit Toc. yH-T, XUMHUYECKHH (PaKyIbTeT ; [COCT.
E. M. bepesuna, A. C. Kyuesckas|

0) JIOTIOHUTENbHAS JINTEpaTypa:

- Kabanos B. A. [IpakTukyM Mo BBICOKOMOJIEKYJISPHBIM COSAMHEHUSIM: Yuel. mocodue /
ITon pen. B.A. Kabanoga. - M.: Xumus, 1985. — 224 c.

- llIyp A. M. BricokOMOJIeKYJISIpHBIE COeAMHEHUs: YueOHuK A By30B / A. M. Ilyp. —
M. : Breicmas mkona, 1984. — 656 c.

B) pecypchl cetu HTEepHeT:

- http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000495490 — »siekTpOHHbBIH
pecypc: Y4eOHO-METOAMYECKOE MOCOOMe Ui CaMOCTOSTeNbHON paboThl CTYACHTOB MpHU
OCBOEHUU JUCLHUIUIMHBI "BBICOKOMONEKYIApHbIE COSAUHEHUS" : I CTYAEHTOB XMMHUYECKOTO
dakynbrera HampasineHuidl mnoarorosku 04.03.01 - Xwumusa wu cnemumansHoctu 04.05.01 -
@yHIaMeHTallbHas U NpUKiIaaHas xumus / Tomckuil roc. yH-T, XUMUYECKHUI (aKyJIbTeT ; [COCT.
E. M. bepesuna, A. C. Kyuesckas|

- http://chemnet.ru - odunmanbHOEe 3JIEKTPOHHOE H3AaHHE XHUMHUYECKOTOo (akysbpTrera
MI'Y B Internet;

— OTKPBITHIE OHJIAMH-KYPCBHI.

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3MNOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BrirodaeT mpuioKeHUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnmuyHO ocTynHbIe o0naynbie TexHomoruu (Google Docs, Slnaexkc auck u T.11.).

0) nH(hOpPMaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIEeKTPOHHBIN KaTaJjor Hayunoit O6ubIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— OneKTpoHHAas o6ubaroTeka (peno3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant crynenrta — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/



14. MaTepuajbHO-TeXHHYECKOE 00ecneuyeHue

Ayautopuu Juisl IPOBEIECHNUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

Aynuropuu ISl IPOBEICHUS MPAKTUYCCKUX 3aHATHH, WHIMBHIYAIbHBIX M IPYIITOBBIX
KOHCYJIbTallU}, TEKYILEr0 KOHTPOJIS U IIPOMEXYTOYHOU aTTECTALUH.

[TomereHust Ui CaMOCTOSITEIbHOM pabOThI, OCHAICHHBIE KOMITBIOTEPHOU TEXHUKOU U
JOCTYIIOM K ceTd VIHTepHET, B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CpPeay U K
UH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAM.

Jlaboparopuu, 00OpYyIOBaHHBIE YCTAaHOBKAMH [UIsl CHHTE3a TOJMMEPOB, CYIIUIBHBIM
mkadoM, My(derbHON Teuybio, BOAsHOU Oaneil. KpoMe TOro, MMEIOTCS aHAJIMTHYECKHE BECHI,
71a00paTopHasi MoCy/1a, BACKO3UMETPHI U JIP.

15. Uudopmanus o pazpadboTunkax

bepesuna Enena MuxaiioBHa, KaHAMIAT XUMHUYECKUX HAyK, [OICHT, Kadeapa
BBICOKOMOJIEKYJISIDHBIX ~ coelMHeHui  HanmoHanpHOrOo  HMccienoBaTeiabckoro  Tomckoro
rOCyJIapCTBEHHOIO YHUBEPCUTETA, IOLICHT.



