AHHOTaUUsA
pabodeit mporpaMMbl JUCITUTUIUHBI
«XHUMHA»
CIEIUAIBHOCTH CPeTHETO MPOodecCHoHaIbHOTO 00pa30BaHMs
31.02.02 Axymepckoe aesio (0a3oBasi MOATrOTOBKA)

MecTo y4eOHO# JTUCHUMILUIUHBI B CTPYKTYype
NMPOrpaMMbl MOJATOTOBKY CIIENNAJIMCTOB CPeHEr0 3BeHa
Jucuumiuaa OY]J[.09 «Xumus» OTHOCUTCA K TPOQPUIBHBIM JIUCIUIIIMHAM
10 BEIOOPY U3 00s13aTENbHBIX IPEIMETHBIX 00IacTei.

Hesu 1 321244 y4eOHOM JUCHUIINHBI —
TpeOOBaHMS K Pe3yJIbTATAM OCBOCHUS JUCHUILTHHBI
B pe3ynbrare 0CBOEHUS JUCUUILIMHBI CTYAEHT JOJKEH 3HATh (IIOHUMATD):

— pOJIb XMMHMHM B €CTECTBO3HAHUHU, €€ CBA3b C JPYTMMU €CTECTBEHHBIMU
HayKaMH, 3HAU€HUE B )KU3HU COBPEMEHHOI'O OOIIECTBA;

— Ba)XKHEWIIME XUMUYECKUE MOHITHS: BEUIECTBA, XUMUYECKHUI JIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJ, MOH, PaJAWKaJ, aJUIOTPONMS, HYKIUABl U
U30TOIIBI, aTOMHBbIE s-, p-, d-opOuranmu, XUMUYECKas CBSI3b,
ANEKTPOOTPHUILIATENIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCJIEHHS, TUOpUIM3ALIMs
opbuTaneil, MpOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJISIpHas Macca,
MOJIIpHBIH  00bEM Tra3000pa3HbIX BEIIECTB, BEIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, KOMIUIEKCHBIE COECIUHEHUS, JAUCIIEPCHBIE CHCTEMBI,
VCTUHHBIE PACTBOPBI, SJIEKTPOJUTHYECKAS] JMCCOLMALNS, KUCIOTHO-OCHOBHBIE
peakiMu B BOJHBIX pAacTBOpax, TUAPOJU3, OKUCIECHHE U BOCCTAHOBIICHHE,
ANEKTPOJIN3, CKOPOCTh XWMHUYECKOM pEaKIHUH, MEXaHWU3M pEaKlUUH, KaTalus,
TEeIUIOBOM A(h(EKT peakmuu, >SHTAIBIHUSA, TEIUIoTa O0O0pa30BaHMS, >SHTPOIIUS,
XMMHYECKOE PpAaBHOBECHE, KOHCTAHTA PABHOBECHUSA, YIJIEPOJHBIA  CKEJIET,
(GyHKUMOHATIbHAS TpPYIIa, T[OMOJOTUs, CTPYKTypHasT W MPOCTPAHCTBEHHAS
W30MEepUsl, UHIAYKTUBHBIA U ME30MEpPHBIA 3(PQEeKThI, 3IeKTpoPuiI, HyKieodui,
OCHOBHBIE TUIIbI PEAKLIUNA B HEOPTAHUYECKON U OPraHNYECKOW XUMUH;

— OCHOBHBIE 3aKOHBl XMMHUH: 3aKOH COXPAaHEHHMS MacChl BEIIECTB, 3aKOH
IOCTOSHCTBA cocTaBa BewecTs, [lepuoanueckuii 3axkon .M. MenneneeBa, 3akoH
I'ecca, 3akoH ABorajpo;

— OCHOBHBIE TEOpUM XHWMHH; CTPOCHHE aTOMa, XHMHYECKOW CB3H,
AIEKTPOJIMTHYECKON TUCCOLUALINH, KACIOT U OCHOBAHUM, CTPOEHUS OPraHUYECKHUX
Y HEOPraHUYECKUX COCTUHEHUH (BKIIIOYas CTEPEOXUMHUIO), XUMUYECKYIO KUHETHUKY
U XUMUYECKYI0 TEPMOJANHAMUKY

— KJIacCU(PUKALMIO M HOMEHKJIATYypy HEOPraHWYeCKHMX U OpraHuYeCKuX
COCIUHCHUM;

— MPUPOJHBIE UCTOYHUKH YTIEBOIOPOIOB U CIIOCOOBI MX NMEPEPabOTKH;

— BEIlleCTBA U MaTepHalibl, IIUPOKO HCIIOJIb3yEMbIE B IPAKTUKE: OCHOBHBIE
METaJulbl U CIUIaBbl, rpaduT, KBApL, MUHEPAJIbHbIE YI0OpEHUsl, MUHEPAJIbHbIE U
OpraHMYeCcKUue KHUCJIOThI, IIEN0YH, aMMHAaK, YIJIEBOJOPOAbl, (PEHOJ, aHWUIIUH,



METAHOJI, JTAHOJI, ATUJICHTIUKOJb, TIUIEPUH, (OPMATBICTHI, alleTaabICTH/I,
alleToOH, TJIFOKO3a, caxapo3a, Kpaxmaj, KJeTdaTKa, aMHHOKHUCIIOTHI, OEJKH,
HMCKYCCTBEHHBIC BOJIOKHA, Kay4yKH, IUIACTMACCHI, JKUPbI, MbLUIAa WU MOIOIINE
CpeicTBa.

B pesynbrate 0CBOCHMS TUCIUILIIMHBI CTYICHT JOJKEH YMETh.

— Ha3bIBaTh: U3YUYEHHBIC BEIIECTBA MO «TPHUBHUAIBHOW» WM MEXKIYHAPOIHOU
HOMEHKJIaTypam;

— OIpENENsATh: BAJECHTHOCTh U CTENECHb OKUCICHHUS XUMUYECKHX SJIEMEHTOB,
TUT XUMUYECKOW CBSI3U B COCTMHEHUSIX, 3apsii HOHA, TPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, TUIl KPUCTAITIMYECKON PEIIETKHU, XapaKTep CPeabl B BOAHBIX pacTBOpax,
OKUCJIUTEb U BOCCTAHOBUTEINIb, HAIIPABJICHUE CMEIICHUS PAaBHOBECHUS 0]
BIIMSSHUEM Pa3IUYHBIX (HaKTOPOB, H30MEPHl M TOMOJIOTH, IPHUHAJJIEKHOCTh
BEIIECCTB K pa3HbIM KjlacCaM HEOPraHWYECKHX M OPraHUYEeCKUX COCAUHCHUS;
XapakTep B3aUMHOTO BIIMSHUS AaTOMOB B MOJIEKyJaX, THUIBI peakiuid B
HEOPraHUYE€CKOU M OPraHMYEeCKON XUMUU;

— XapakTepu30BaTh: S-, P-, d-dIIEMEHTHI 0 UX MOJIOKeHHIO B [leprnoaudeckoit
cucteme .M. Menaeneena; oOme XMMHYECKIE CBOMCTBA METAJIJIOB, HEMETAIIIIOB,
OCHOBHBIX  KJIaCCOB  HEOPraHMYECKUX U  OPraHUYECKUX  COCIUHCHUUI
(YrieBogoposi0B), CIUPTOB, (PEHOJIOB, aIbJETHA0B, KETOHOB, KAPOOHOBBIX KHUCIIOT,
aMHHOB, aMUHOKHCJIOT U YTJI€BOJIOB);

— OOBSACHSATH: 3aBUCUMOCTb CBOMCTB XMMHUYECKOTO 3JIEMEHTa U 00pa30BaHHBIX
MM BemeCTB OT IojoxeHus B llepmommueckount cucreme .M. MeHnneneena;
3aBUCUMOCTh CBOWCTB HEOPraHMYECKMX BEIIECTB OT HMX COCTaBa M CTPOECHUS,
MPUPOY XUMHUYECKOU CBSI3M, 3aBUCHUMOCTh CKOPOCTH XMMHMUYECKOW pPEaKIHUU OT
pa3IMUHbBIX (PAKTOPOB, PEAKIIMOHHON CITIOCOOHOCTU OPTraHUYECKUX COCTUHEHUHN OT
CTPOCHHUS MOJICKYJT,

— BBITMOJIHITh XUMHUYECKUNA HKCIEPUMEHT IO PACMO3HABAHUIO BaKHEHIIMX
HEOPraHUYECKUX W OPraHMYECKUX BEIIESCTB, MOJYYEHHI0O KOHKPETHBIX BEIECTB,
OTHOCSIIIMXCS K U3YYEHHBIM KJIacCcaM COCIMHEHU;

— MPOBOJUTH PACUETHI IO XUMHUYECKUM (HOpMYJIaM U YPaBHCHUSIM PEaKITnii;

— OCYIICCTBIIATh CaMOCTOSATEIBHBIA IMOMCK XUMHUUYECKOW HWH(pOpMaIuu ¢
WCIIOJB30BaHUEM PA3JIMYHBIX HCTOYHUKOB (CIPaBOYHBIX, HAYYHBIX M HAy4HO-
MONYJISIPHBIX U3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
WCIIOJB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUM IS 00paboOTKM | mepenadu
XUMHUYECKON MH(OPMALIMK U €€ TIPEACTaBICHUS B pa3IuYHBIX (popMax.

B pe3ynbTaTe OCBOCHMS IUCHUUILUIMHBI CTYJEHT JOJKEH HCIO0Jb30BaTh
NpUOOpeTéHHbIE 3HAHMS M YMEHHSI B NPAKTHYECKOH [1eATeJIbHOCTH H
NOBCEeIHEBHOM KU3HU JJIA:

— MOHMMAaHUsA TJO00AIBHBIX MPOOJEM, CTOAIMUX TIEPed UYSTOBEUYSCTBOM:
HKOJIOTUYECKUX, JHEPTETUUECKUX U ChIPhEBBIX;

— OOBSCHEHUS! XMMHUYECKUX SIBICHUHN, MPOUCXOMSIINX B MPUPOJE, OBITY U Ha
MIPOU3BOJICTRBE;

— 9KOJIOTMYECKU TPAaMOTHOTO TTOBEICHUS B OKPYKAIOIIEH CPEJIE;

— OLICHKM BIIMSIHUSL XUMHUYECKOTO 3arpsi3HEHUs OKpY>Kalolllel cpeabl Ha
OpraHu3M YEJIOBEKA U JIPYTHUE KUBbIE OPTraHU3MBI;



— Oe3omacHOM paboThl ¢ BemiecTBaMM B J1adopartopuu, OBITY H Ha
MPOU3BOJICTBE;

— ONpelesieHUuss BO3MOXKHOCTU MPOTEKAHUS XMMHYECKUX TNPEBpAIICHUNA B
Pa3IMYHBIX YCIOBUSAX U OLIEHKHU UX MTOCJIEICTBHIA;

— pacro3HaBaHUA U UACHTU(DUKAINS BaXKHEHUIIINX BEUIECTB U MaTEPUAJIOB;

— OLEHKH KayecTBa IMUTHEBOW BOJbI M OTIEIbHBIX MHUIIEBBIX MNPOAYKTOB;
KPUTHUYECKON OLIEHKH JIOCTOBEPHOCTH XMMHUYECKOW MH(MOpMAINK, MOCTYMAIONIeH
U3 Pa3IMYHBIX UCTOYHUKOB.

B pesynbrare OCBOEHHS AMCHUILUIMHBI Yy Oyaymiedl akylmepKd TOJKHbI
dbopmupoBaTbes clieayronie oOIlue KOMIIETCHIIMM, BKJIIOYAlolue B ce0s
CIIOCOOHOCTH (IT0 0a30BOM IMOJTOTOBKE):

OK 1. IlonuMarh CyImHOCTh U COLMAIBbHYIO 3HAYMMOCTH CBOEU OymyIieit
npodeccuu, MposIBIATh K HEW YCTOMUYMBBIA UHTEPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO AESTENbHOCTh, BHIOMPATh TUIIOBBIE
METOAbl M CIOCOOBI BBIMOJHEHUS NPO(PECCHOHANBHBIX 3aJad, OLIEHMBATh HX
BBINIOJIHEHHUE U Ka4y€eCTBO.

OK 4. OcCywecTBIATh IOUCK, AaHAIW3 M OLEHKY HWH(POpMAIINH,
HEOOXOOUMOW Ui TMOCTAHOBKM U pelleHus Npo(decCHOHANBHBIX — 3ajad,
po(heCCUOHATIBHOTO U IMYHOCTHOTO Pa3BUTHSL.

OK 10. bepexHO OTHOCUTBCS K UCTOPUUECKOMY HACIEAUIO U KYJIBTYPHBIM
TpaJuLUsAM HapoAa, YyBaXkaTh COLMAJBHBIC, KYJbTYpPHbIE M PEIUTHO3HbIE
paznuyus.

OK 11. BeiTh roToBEIM OpaTh Ha ce0si HPABCTBEHHBIE 00S3aTENHCTBA T10
OTHOUIEHUIO K MPUPOJIE, OOUIECTBY U YEIOBEKY.

N3yyeHune naHHOM JUCUMIUIMHBI sIBJIAeTCA 0a30i, Ha KOTOpOl OyayT
(dbopmupoBaThCs clenyrouue npoQeccuoHalIbHbIE KOMIIETEHLIUH,
COOTBETCTBYIOIINE OCHOBHOMY BHly NPO(ECCHOHATBHOM 1€ATEbHOCTH:

5.2.1. IIpoBenenuie npopuIaKTUYECKUX MEPOTIPUSTUM.

IIK 1.2. [IpoBOANTH CAHUTAPHO-TUTUEHNYECKOE BOCIIUTAHNE HACEIICHHUS.

5.2.3. Oxka3zanue A0Bpa4eOHON MEIUIIMHCKOW MOMOIIU MPU HEOTJIOKHBIX U
HKCTPEMAJIBHBIX COCTOSHHUSIX.

I[IK 3.2. VYyacTBoBaTh B OKa3aHUU MEIUIIMHCKONH TIOMOIIM TIpH
Ype3BbIYAITHBIX CUTYAIHIX.

[IK 3.3. B3aumoneiicTBOBaTh ¢ WiCHaMH MPOQPECCHOHAIBHON OpuTaabl U
J10OPOBOJIBHBIMU MIOMOIIIHUKAMHU B YCIIOBUSIX UPE3BbIUaHBIX CUTYaI[Uil.



KoanuyecTBO 4aCOB HA OCBOCHHE
NMPOrpamMmbl Y4e0HOI JUCUUIJINHBI:

By yueOHOU nesTeIbHOCTH O0BEM HyacoB
MaxkcumanbHas yueOHas Harpyska (BCero) 204
OO0s13aTenbHas ayIMTOpHAs ydeOHas Harpy3ka (BCero) 136
B TOM YHCIIC
KOMOWHUPOBAHHbIC 3aHATHUS 96
71a00PATOPHO-TIPAKTUYCCKUEC 3aHATHUS 40
CamocTosTenpHas padoTa cTyaeHTa (BCEro) 68
B TOM YHCJIC
— COCTaBJICHUE KOHCIIEKTOB 5)
— peleHue 3ajia4y 16
— BBINIOJIHGHUE 3aJlaHuii B pabodeid Terpaau (coctaBieHHe GOPMYII
BEIIECTB, COCTABJICHUE HA3BaHWI BEINECTB, HANMCAHHE YpPaBHCHHM 38
XUMHYCCKHUX PEaKIIHiA, PeIICHHE [IEMTOYCK MPEBPAICHUS)
— IOATrOTOBKA COOOILIEHUNA 6
— COCTaBJICHUE 3JICKTPOHHBIX M AJIEKTPOHHO-TpaduuecKkux Gopmyn 1
— MMOCTPOEHHE M300paKEHUI TeOMETPUIECKUX (POpPM MOJEKYT ¢ Pa3HBIM 1
TUTIOM THOPUIHBIX OpOUTANICH.
- co(chaBgneHHe XapaKTEPUCTHK XUMHUYECKUX DIIEMEHTOB I10 MOJIOKECHUIO B 1
I1CX

[TpomMexxyTouHas aTTecTallds MO MTOTaM MEPBOro cemectpa B Gopme auddepeHImpoBaHHOTO
3ayeTa.
Wrorosast arrectanus mocie u3ydeHus: JUCIUTUIMHBI B popMe nudPepeHImpoBaHHOTO 3a4eTa.

Conepxanue y4eOHOM TUCHUIINHDI;

Kype-1
1 cemectp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne | Ne
HaumeHoBaHue TeMbl KOMOMHMPOBAHHOI'O 3AHATHUS
n/m | n/m
1. 1. Beenenune. Xumust — Hayka o BemecTBax. KojanmuecTBeHHbIE OTHOLICHHS B XUMUH.
2. 2. OcHOBHBIE 3aKOHBI XUMUHU. I1oHSITHE «(TOIIA.
3. 3. Crpoenne atoma. CTpoeHHUE 3IEKTPOHHBIX 000704eK aTOMOB 1-4 epruo0B.
OCHOBHOE U BO30YX/IEHHOE COCTOSIHHE aTOMOB.
4. 4. Ilepnonnueckuit 3akoH u Ilepmoandeckass cuUCTEMa XHMHYECKHX JJIEMEHTOB
JI.1.MeHnneneena.
S. . Tunel xumudecko cBsi3u. CTpoeHUE BEMIECTBA.
6. 6. Knaccugukanus xumuueckux peaknuid. CKOpocTh peakldu, €€ 3aBHCUMOCTh OT
pa3anyHbIX (aKTOpOB. XMMHUECKOE paBHOBECHE.
7. 7. TennoBoil 3¢ (heKkT XUMUUECKUX PeaKIi.
8. 8. OKHCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH.
9. 9. DJIEKTPOXUMUYECKHUE MPOLECCHl. DJIEKTPOJIU3.
10. | 10. | Kmaccudukamusi W HOMEHKIATypa HEOPraHWYECKHX BEHIECTB. XHMHYECKHE
CBOMCTBA MIPOCTHIX BEUIECTB — METAJIJIOB M HEMETAJUIOB. Bogopox.
11. | 11. | Okcugpl. Jleryune BOIOPOAHBIE COEAMHEHHSI HEMETAIIOB.
12. 12. | 'mapokcuapl: KUCIOTHI, OCHOBaHMS. AMGBOTEPHBIE THIPOKCHIBI.
13. 13. | Comu. Kommuiekcublie conn. ['eHeTHYecKas CBSI3b MEXKAY KIACCAMH.




14, | 14. | lucnepcuble cucteMbl. Boma. Uctunnbie pacTBopbl. PacTBOpHMOCTS.
15. | 15. | CnocoObl BbIpaKeHUs! KOHIIEHTPAIIMH PACTBOPOB.
16. | 16. | BomopoaHbslii mnokaszaTenab. OJIEKTPOIMTUYECKAs JTUCCOLMALASA 3JIEKTPOJIUTOB B
BOJIHBIX PAaCTBOPAX.
17. 17. | Peaknuu norHoro ooOMeHa.
18. | 18. | I'moponus coneid.
19. 19. | llemoyHbIe U MICIOYHO3EMEIbHBIC METAILIEI.
20. 20. | AIIOMUHUI U €r0 COeIUHEHMUS.
21. | 21. | CpoiicTBa coeaMHeHHWil yriepoga W KpemHus. Heopranumdeckue M OpraHHMYECKHUE
HOJIMMEPBI.
22. | 22. | CpoiicTBa a30T1a, (hocdopa ¥ UX COSTUHCHHIA.
23. 23. | ColicTBa KHCJIOPOJIa, CEPBI U UX COCTUHCHUN.
24. | 24. | CBoiicTBa raJOT€HOB M UX COCTMHCHUN.
25. 25. | CpolicTBa coeIMHEHUH MeaM, [IMHKA, XpOMa, JKeJIe3a.
Ilepeuens nabopamopro-npaKmuyecKux 3auamuil

Ne Ne
T HaumeHoBaHue TeMbI J1a00PATOPHO- NPAKTHYECKOT0 3aHATHUS

1 1 | Beluucienust ¢ UCIOIb30BaHUEM MTOHATUH «KOJMYECTBO BELIECTBAY, OIS

2 5 N3yuenne 3aKkOHOMEPHOCTEN U3MEHEHUS CBOMCTB MJIEMEHTOB M UX COCIMHEHMM 110

[eproJiaM U Ipymniam.
3 3 Bbrauciienusi n3MeHeHHsI CKOPOCTH PEeaKIUii PU M3MEHEHUH KOHIICHTPALuU
pearupyromux BeUIeCTB U TEMIEPaTyphl.

4 4 | 3y4yeHune OKMCIUTENBHBIX CBOMCTB IMEPMaHTaHaTa KaJIUs B Pa3IMYHBIX CpeJiax.

5 5 | M3yuenue peakiuii 00pa3oBaHusi KOMIUIEKCHBIX COEIMHEHHH.

6 6 | 3yueHne XMMHYECKHX CBOMCTB OCHOBAHUII.

7 7 | OnpesneneHne KaueCTBEHHOT0 cocTaBa coieil. ['uaponus coneil.

8 8 | AuddepeHunpoBaHHbIN 3aUeT.

2 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne
o/ i HaumeHoBaHue TeMbl KOMOMHUPOBAHHOTO 3aHATHS
26. 1. [Ipenmer oprannyeckoil XuMuu. Teopus CTPOECHUS OPraHMYECKHX COEIWHEHHH
A .M.bytneposa.
217. 2. Knaccugukanus 1 HOMEHKIaTypa opraHudeckux coeguHeHuid. CoBpeMeHHbIe
MPEJICTABIICHUS O XUMHYECKOM CTPOSHUH OPTaHWYECKUX COSIMHEHH.

28. 3. Knaccudukanus peakiuii B OpraHn4ecKOl XUMUH.
29. 4. ITpenenpHble yrieBo1opoibl. AnkaHbl. [{MKI0aTKaHBI.
30. 5. HenpenenpHble yraeBoqopobl. AJTKEHBI.
31. 6. AJKagueHsl.
32. 1. AJKUHBI.
33. 8. Apenbl. OCOOEHHOCTH XMMUYECKUX CBOMCTB TOMOJIOTOB OEH3071a.
34. 9. VICTOYHUKHM yTII€BOAOPOAOB: HEPTH, I'a3, yroib.
35. 10. | Kucnoponcozaepskamnme opranndeckne coeauaenus. Crimptel. [Ipocteie 2dupsl.
36. 11. | MHOroaroMHbl€ COUPTHI.
37. 12. | ®eHobI
38. 13. | Anpneruasl. KeToHsl.
39. 14. | KapOOHOBBIE KUCIIOTHI.
40. 15. | Cnoxubie 3¢upsl. Kupsi.
41. 16. | YrneBoabl. MoHOCaxapuIbl.
42. 17. | Jlucaxapumpl.




43, 18. | Ilonucaxapumbl.
44, 19. | A3oTcoaep:kaiiie OpraHn4eckue COeAMHEHUS. AMUHBI.
45, 20. | AMUHOKHUCIIOTHI.
46. 21. | benku.
47. 22. | Hykneunossie kuciotsl. Ctpoenue JIHK u PHK.
48. 23. | buonornuecku aKTUBHbIE COCMHEHUSI.
Ilepeuens nabopamopro-npaKmuyecKux 3auamuil
1?121 3‘;‘; HaumeHoBaHue TeMbl J1a00pPaTOPHO- NPAKTHYECKOT0 3aHATHS
9 1 M3omepust 1 HOMEHKJIaTypa yrieBoopoJoB. Pemienue 3a1a4 Ha BBIBOJ
XUMHUYECKHUX (DOPMYIL
10 5 CgoiicTBa TBepbIX napaduHOB. Bbruncienus no XxuMmuueckum Gopmyiiam u 1o
YpaBHEHHSIM PEaKIni.
11 3 CoiicTBa sTHUNeHA. MI3yueHHne CBOWCTB MOIMMEPOB. PacueTsl Macchl BEIIECTB
Wi 00beMa raza o U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce, 00beMy.
12 4 | zyuenue cBoiicTB 6eH3oma. PacueT 00beMHBIX J0Jiel ra30B B CMECSX.
13 5 | KauecTBeHHBIE peakIiy CIIUPTOB.
14 5 ®deHoutbl. BeruucieHne Macchl paCTBOPEHHOTO BEIIECTBA , COJIEPIKAIIETOCS B
OIpeJIeIeHHON Macce pacTBOpa ¢ U3BECTHOM MacCOBOH J10JIeH.
15 7 | I3ydyeHne BOCCTAHOBHUTEIILHBIX CBOMCTB aJIbJICTUIOB.
16 8 N3yueHue CBOMCTB YKCYCHOM KUCIOTHI. Pacyer 1o ypaBHEHUSIM peakuuid
IPOTEKAIOIINX B PACTBOPE
17 9 Crnoxuble 3¢upsl. XKupsl. Pacuer no ypaBHeHUsIM peakiuil ¢ U30bITKOM OJHOTO
U3 UCXOJTHBIX BEUIECTB.
18 VYraeBosl. Pacuer MmaccoBoif nim 00beMHOM O BBIX0/1a IPOIYKTA PEAKIIUU OT
10 | TeopeTnyeckn BO3MOKHOTO. V3ydeHne CBOWCTB IMOJIMMEPOB i CHHTETUYECKHX
BOJIOKOH.
19 11 | M3yueHue BETHBIX peakluii OEJIKOB.
20 12 | Aubdepenunposannpiii 3a4eT.
NudopmanuonHoe odecrieueHue 00y4eHus
IlepedyeHb pekoMeHayeMbIX YU4eOHBIX U3AAHUM,
HHTEPHET-PECyPCOB U AONOJHUTEJIbHON JIUTEPATYPbI
OcCHOBHbIEC HCTOYHHUKH:
1. T'abpuensa O. C., OctpoymoB U. I'., Octpoymosa E. E., Cnagkos C. A. Xumus

Uit podeccuii U CTeMAIbHOCTEH eCTECTBEHHO-HAy4YHOro mpodumist. - M.,
Axanemus - 2015.

abpuensa O.C. Xumwms: yueO.is cryn. npod. yued. 3aBenenuit / O.C.

[Mabpuensn, N.I'. Octpoymos. — M., 2015.

INabpuensn O.C. Xumus mis npodeccuid U CHenualIbHOCTEH TEXHUYECKOTrO

npoduig — M., Akagemus - 2016.




I[OHO.]'IHI/ITCJILHLIC HCTOYHUKMH:

. I'abpuensn O.C. Xumus B TecTax, 3ajaudax, yIpaxHEHUsAX: yded.mocooue ass
cTyn. cpen. npod. yueOnsix 3aBenenuit / O.C. 'abpuensn, I'.I. JIsicoBa — M.,
2011.

. I'abpuensn O.C. Ilpaktukym 1o oOmieil, HEOPraHMYECKO M OpraHUYEeCKOU
XUMUHU: yueO.mocobue aisg CTyld. cped. npod. yueO. 3aBeneHui / ["abpuensH
O.C., OctpoymoB N.T"., lopodeera H.M. — M., 20011.

. I'abpuensa  O.C. Xwummsa. 11 «macc. bazoBwiii  ypoBeHB:  y4el.is
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