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R AN

COJEPKAHHUE

OO61mast xapakTepucTika paboyeil mporpaMMbl y4eOHOM TUCIUTLTAHBI
CrtpykTypa u cojepxkaHue y4eOHOU TUCHUTIIIMHBI

VYcnoBus peanuzanu y4eOHOU JUCHUTIIMHBI

KoHTpoib 1 olleHKa pe3yJIbTaTOB OCBOCHUS yU€OHOM TUCIUILITUHBI



1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
YYEBHOU JTUCHUILIMHbI
OI1.0S OCHOBbI AHAJIMTUYECKOU XUMHWHU U BUOXUMHUHN

1.1. MecTo aMCHMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTebHOM
NpOrpaMMBbl:

VYyeonas mgucruiuiiHa «OCHOBBI AHAIMTUYECKOW XUMHUU U OHOXUMHUN»
SBIIIETCSI  O0S3aTEIbHOM YacThio  00MmENpPOGECCHOHAIBPHOTO IMKJIAa OCHOBHOM
oOpa3oBarensHOM iporpamMmbl B cootBeTcTBHH ¢ PI'OC 1o cnermansHocTH 35.02.09
BoiHbie Ouopecypchl U akBaKyJbTypa.

VYuebnas paucuumimHa «OCHOBBI AHAIUTHUYECKOM XUMHUU U OUOXUMHUUN
obOecnieunBaeT (GOpMUPOBAHUE OOIIUX KOMIIETCHIIMI MO BCEM BUJIaM JEATEIbHOCTU
®I'OC no cnermansHocTu 35.02.09 Boansie Ouopecypcesl U akBakyiabTypa. Ocoboe

3HauYeHHUE AUCIUILUIMHA uMeeT npu popmupoBanuu u pazsutuu OK 01, OK 02, OK 07,
[IK 1.1, IIK 1.5, TIK 2.2-T1K 2.3, IIK 3.4, IIK 4. 5.

1.2. Heab u njiaHupyeMble pe3yabTaThbl 0CBOEHUS TMCUMILIUHBI:
B pamkax mporpammbl y4eOHOW AUCIUIUITMHBI OOYYArOIIUMUCS OCBAaWBAIOTCS
YMEHUS U 3HAHUS

Kon Ymenust 3Hanus
MK, OK

— 00O0CHOBAaHHO BbIOMPATH | — TEOPETUUYECKHUE OCHOBBI

OK 01, OK 02, | MeTonsl aHAIN3A; AHAJIUTUYECKON XUMUU,

OK 07, IIK 1.1, | — nonw3oBatscs — 0 (QyHKIMOHAILHOK

LK 1.5, IK 2.2, | anmapatypoii u 3aBUCUMOCTH MEXKIY CBOMCTBAMH U

1K 2.3, pUGOpaMH; COCTAaBOM BEILECTB M HX CUCTEM;

1K 3.4, — TIPOBOJUTH — 0 BO3MOXHOCTSIX €€

1K 4.5. HEOOXOIUMBIC PACUECTHI; UCTIOJIB30BaHUSI B XUMHUECKOM
— BBITIOJHSATH aHanmse;
Ka4eCTBEHHBIC PEaKIUi Ha | — crHenuduuecKkue 0COOCHHOCTH,
KaTHOHBI M AaHHOHBI BO3MOXXHOCTH U OTPaHUYCHUS,
Pa3IMIHBIX B3aMMOCBSI3b Pa3JIMUYHBIX METOJIOB
AQHAJTUTHYECKUX TPYIII; aHan3a;
— OIpEeIeNiTh COCTaB —  TPaKTUYECKOE MPUMCHCHHUE
OMHApPHBIX COCIUHEHUMN; HanOoJiee PacIpOCTPAHEHHBIX
— TIPOBOJUTH METOJ/IOB aHAJTN3a;
Ka4eCTBEHHBIN aHaJIN3 —  AQHAJIUTHYECKYIO
BEIIECTB HEM3BECTHOTO KJIaccu(hUKAUIO0 KATHOHOB U
COCTaBa; aHWOHOB;
—  TPOBOIUTH —  TIpaBWJIA MPOBEICHUS
KOJIMYECTBEHHBIN aHAIN3 | XUMUYECKOTO aHAJIN3a;
BEIIIECTB. —  METO/bl OOHAPYKCHHS U

pa3eneHus HIEMEHTOB, YCIOBHS




X IIPUMCHCHUS;

— T'PaBUMCTPHUYCCKHUC,
TUTPUMCTPHUYICCKUC, OIITUICCKUC,
QJICKTPOXUMHUUCCKUC MCTObI
aHaJIn3a.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BUABI Y4e0OHOH padoThI

. Oo0bem B
Bun yueO6Hoii padoThI
yacax

O0beM o0pa3oBaTe/IbHON MPOrPaMMBbl y4eOHOM TUCHUIIINHBI 68

B T.4..

TEOpEeTHYECKOe 00yUIeHUE 34
MPaAKTUYECKUE 3aHATHS 2
nabopaTopHbIe pabOThI 26
CamocrosiTenbHast paboTa 6

IIpomexyrouyHnas arrecrauus B popme qud. 3ayera




2.2. TemaTu4eCKMil IJIAH U COEP:KAHME YYEOHOM TUCHMILIMHBI

Koani
KOMIIETEHIIUH,
H ¢popmupoBanuio
anmMenoBanue | Copep:xxaHue y4eOHOro MaTepuaja u (POpPMbI OPraHU3aALNU AeATeJbHOCTH | O0beMm, KOTOPBIX
pa3aesioB U TeM o0yuaromuxcst aKaj. 4
crocodcrByer
3JIEeMEHT
MPOrpamMmbl
Paznen 1. KauecTBeHHbIN aHAIN3 16
BBenenue Conepkanue y4eOHOr0 MaTepuaJia 2 OK 01, OK 02,
OOmue MoJIOKEHUS W TPHUHIMIIBI aHATUTHYCCKOW XuMUU. Ee 3HaueHue B OK 07, 1K 1.1,
MPOU3BOJICTBEHHOM M HAy4YHO-HMCCIIEIOBATEIbCKON paboTe. MeToapl aHayin3a IIK 1.5, IIK 2.2-
(xumMHueckue, (PU3NKO-XUMUYECKUE), AHATUTHYECKUE CBOMCTBA U PEAKIINH 2 IIK 2.3, [IK 3.4,
BEILIECTB, O0IIast CXeMa M CTaJINM aHAJTUTUYECKOro Mpoliecca. IIK 4. 5.
MeTtoapl KaueCTBEHHOIO aHajiu3a, YYBCTBUTEJIBHOCTh W CHEHU(PUYHOCTH
peakiui, ApOOHBII UM  CHUCTEMAaTUYECKUN  aHalIu3, aHaJuTU4YecKas
KJaccu(ukanus KaTHOHOB, oOopyaoBanue M mnocyna. lIpaBuna pa®oTsl B
71a00paTOPHH.
Tema 1.1. IlepBass | Conep:xanne yueOHOro MaTepuaJia 4 OK 01, OK 02,
U BTOpas JpoOHBIN U cucTeMaTHYeCKHil MeToAbl aHanu3a. Kimaccudukaius KaTHOHOB. OK 07,1IK 1.1,
aHAJIUTHYeCKasA ['pyninoBoii peareHT. XapakTepucTuka KaTHOHOB I rpynnbl. OCHOBHbBIE peakUU IIK 1.5, IIK 2.2-
rpynina KaTHOHOB | KATUOHOB 3TOW rpynnbl. CHUCTEMaTHYECKHl aHalu3 CMECH KaTUOHOB | IIK 2.3, IIK 3.4,
AHAJIMTUYECKOU TPYIIIBI, €€ XapakTepucTuka. [IponsseneHmne pacTBOPUMOCTH. 2 [IK 4.5..

OmnpenencHue MPOU3BEACHUS PACTBOPUMOCTH IS OMHAPHBIX COSAUHCHHIA.
VYcnoBust 00pa3oBaHus U PaCTBOPEHUS OCAIKOB. BiusiHue U30bITKAa OCaaUTENs
Ha PacTBOPUMOCTH ocaaka. Jluccounanus Boasl. MoHHOE NTpOU3BENECHUE BO/IBL.
BonopoaHbli ¥ TUAPOKCHUIHBIM IOKAa3aTesM. XapaKTEePUCTUKA KAaTHOHOB Il




aHaJIUTUYECKOU rpymnmbl. CHCTEMAaTUYECKUI X0/ aHaIn3a CMECH KaTUOHOB [ n
IT rpym.

B Tom uncie jabopaTopHbix padboT

JlabGopaTopHnasi padora Ne 1. YactHbie peakiiuu KaTUOHOB | aHAIMTHYECKOM
IpyIIbl. AHAIA3 CMECH KaTUOHOB | aHaIMTUYECKOU Ipymbl.

Tema 1.2. Tperbs | Cogepkanue yueOHOT0o MaTepuaia OK 01, OK 02,
U YyeTBepras Xapakrepuctuka KaTuoHOB 1l ananuTrueckou rpynmsl. JleicTBue rpynioBoro OK 07, IIK 1.1,
aHAJIMTHYECKAs peareHTa. XapakTepucTuka KatuoHoB [V aHanuMTUYECKOW  I'PYNIIBL [IK 1.5, [IK 2.2-
rpynna KaTHOHOB, | AM(DOTEpHOCTh U MCIOJIL30BAHUE €€ MPU PA3ACICHUM KaTHOHOB HA TPYIIIIHI. IIK 2.3, [IK 3.4,
X OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLINH KaTHOHOB [V rpynmel. JleiicTBue IIK 4. 5.
XapPaKTEePUCTUKA. | TPYIIIOBOIO peareHTa.

B ToM uucJe 1abopaTopHbIX padoT

JlaGoparopHast padora Ne 2. YactHbie peakiiuu kaTuoHOB 11 ananuTnyeckon

rpynmbl. AHaM3 cMecu KaTuoHOB I11 aHaIMTHYEeCKOM TPYIIIIbL.
Tema 1.3. IIaras n | Conepxanne yueOHOro MaTepuaJjia OK 01, OK 02,
mecras KayecTBeHHbIE peaKIMU U XapaKTEPUCTUKA KaTUOHOB V U VI aHanuTHuyecKux OK 07, IIK 1.1,
aHAJIUTHYECKHE rpynn. XapakTepUCTHKA U aHATIUTUYECKas KjIacCU(UKaIs aHUOHOB. IIK 1.5, IIK 2.2-
rpyIIbI B TOM 4ncJe J1a60paToOpHbIX padoT 1K 2.3, 1IK 3.4,
KAaTHOHOB, HX JlabopaTopHas pa6ora Ne 3. AHanu3 cosieil (HEH3BECTHOTO BEIIIECTBA). IIK4.5..
XapaKkTepucTuKa
XapakrepucTuKa
U aHAJIMTHYeCKast
KIaccupuxanms
AHHOHOB.

IIpuMepHas TeMaTHKa CAMOCTOSITEJIbHON Y4eOHOH padoThl NPy U3yUeHUuH pasaena 1
CHUCTEMaTHUYeCcKas MpopadOTKa KOHCIIEKTOB 3aHATUH, y4eOHOUM TUTepaTyps (10 BOMpocam K
naparpadam, riraBam yu4eOHBIX TOCOOUH, COCTABJIICHHBIM MIPETIOIaBaTEIEM);

MOJITOTOBKA K JTAOOPATOPHBIM pabOTaM M MPAKTHUYECKUM 3aHITHUSIM C HUCTIOJIb30BAHUEM




METOMYECKUX PEKOMEHIAIUi penoaBaress, opopMiIeHUE JJa0OPaTOPHBIX pabOT U MPAKTUYECKHUX
3aHSATUH, OTYETOB U MOATOTOBKA K MX 3aIlIUTE;

BBITIOJIHEHUE YIPAXKHEHUN Ha pacu€T MOJISIPHOM MacChl HEOPTAaHUYECKUX COCTMHEHHUI;

BBITIOJIHEHUE YIPAXKHEHUN HA pacu&T MOJIIPHOM MacChl SKBUBAJIEHTOB HEOPTAHUUECKUX COCTMHEHMUI;
COCTaBJICHUE YPABHEHUN JUCCOLUAIIH SJICKTPOIUTOB;

BBITIOJTHEHUE YIIPAKHEHUI HA COCTABJICHUE YPAaBHEHUN pEaKIuii HOHHOTO OOMEHa;

coCTaBJIeHHE TAOIUIbI KIIACCH(PUKALIMA KATUOHOB 1-111 aHAIMTUYECKUX TPYIII;

BBITIOJTHEHHE YIPAXXHEHU Ha BEIUMCIICHUE 3HAUCHUI TPOU3BEICHHS PACTBOPUMOCTH;

COCTaBJICHUE YPaBHEHHI THAPOIIU3A;

OnpeaeeHUE CTENEHN OKUCIICHHS, OKUCIUTENEH 1 BOCCTAHOBUTENIEH.

BBITIOJTHEHHE YITPAXKHEHUH Ha COCTABJICHNE YPABHEHH OKHCINTEIHO-BOCCTAHOBUTEIIBHBIX PEAKIINA;
COCTaBJICHHE: TaOIUIIBI KIaCCU(UKAIIMN AHUOHOB 1-111 aHATUTUYECKUX TPYTIIT,

COCTaBJICHHE CXEMbl aHAJIN3a CYXOH COJIH.

Paspnen 2. KosimuecTBeHHbIN aHAIN3 18
Tema 2.1. Conepskanue yueOHOr0 MaTepuaJia 4 OK 01, OK 02,
OcHoBHBIE 3amaun M MeETOAbl KOJWYECTBEHHOTrO aHamm3a. lloaroroBka BeliecTBa K OK 07,IIK 1.1,
NPUHITANBI ananuzy. Ot6op npo0. IIK 1.5, I[IK 2.2-
KOJIMYeCTBEHHOro | ['paBumerpust (BecoBoil aHanu3) CyHIHOCTh TPaBUMETPUUECKOTO aHAIM3a, 2 IK 2.3, TIK 3.4,
aHaJIM3a nocyjaa u oobopynoBanue. TexXHHKa BBINOJHEHUSI ONEpaluid IpH MPOBEACHUU IIK 4. 5.

rPaBUMETPUUECKOTO aHaM3a. AHATMTUUYECKUE BECHI, UX YCTPONCTBO U TEXHHUKA

B3BeIIMBaHUs. PacueTsl B BecOBOM MeTone. AOCOJIIOTHAs M OTHOCHTEIbHAs

omnOku. Benenne nabopaTopHOTO KypHaia.

B ToM yucie JadopaTOpHBIX paboT 2

JlaGopaTopHnas padora Ne 4, OnpejeneHne KpucTalIM3alliOHHON BOJIbI B 2

KpUCTAJUIOTHApaTe XJopuaa 6apusi.
Tema 2.2 Conep:xanue y4e0HOIr0 MaTepuaJia 4 OK 01, OK 02,
Turpumerpuuyeck | CriocoObl BBIpaKEHHSI KOHLEHTPALMK PAaCTBOPOB: MAaccoBasi J0JIs, MOJISIpHAs OK 07, IIK 1.1,
Uil aHAJIN3, ero KOHIEHTpALUs, MOJIIpHAs KOHLEHTpalWs JKBUBAJICHTA, TUTP, TUTP IO IIK 1.5, IIK 2.2-




CYLIIHOCTh OIPEIICIIIEMOMY BELIECTBY. IIK 2.3, TIK 3.4,
TexHuKa u3MepeHust 00beMOB PaCTBOPOB U MOCY/1a, TPUMEHsIeMast B IIK 4. 5.
TUTPUMETPUUECKOM aHaau3€e. PacyeTsl B THTPUMETPUN: AaHAIUTHYECKAS
HABECKAa, MOJISIPHAsA Macca YKBUBAJIEHTA, KOJIMYECTBO BEIIECTBA 10
pe3ynbTaTaM TUTPOBAHUS U MTOTPABOYHEIN K03 duiineHT. [Ipurorornenne
paboYnX TUTPOBAHHBIX PACTBOPOB KUCIOTHI U IIEIIOYH.
WNHuKaTopsl, IPUMEHSIEMBIE B METOJE HEUTpanu3auu. Meron
HeWTpanu3aiuu (HaChIIICHU).
B ToM uuncIe 1abopaTopHbIX padoT
JlabopaTtopuast pa6ora Ne 5. [IpuroTtoBiienue paboyero pacTBopa COJITHOU
KHUCJIOTHI ITyTeM pa30aBJICHNs €€ KOHIICHTPUPOBAHHOTO PAcTBOPA.
Tema 2.3. Meton | Conepxxanne yueOHOro MaTepuaJia OK 01, OK 02,
OKMCJICHUS - [Iepmanranarometpusi. CymHOCTh MeTona. MousipHas Macca SKBUBAJICHTA OK 07, IIK 1.1,
BOCCTAHOBJIEHUSI | OKUCIUTENS M BOCCTAHOBUTENS. IIpUroTOBIEHME M XpaHEHHE pPacTBOpa IIK 1.5, [IK 2.2-
IepMaHranara kaius. [ [pumMeHeHue nepMaHraHaTOMETPUH B TUAPOXUMHUYECKOM I[IK 2.3, I[IK 3.4,
anammse. Monomertpusi. CylmiHOCTh METOIA. I[IK 4. 5.
B ToM uncIe 1abopaTopHbIX padoT
JlabopaTtopHuasi pa6ora Ne 6. CrangapTtu3zaius pabouero pacTBopa
nepManranara kanus 1o 0,11 pactBopy okcanarta HaTpusi. OnpeneneHue
conepxanus xxkenesa (II) B pactBope.
Tema 2.4. Meton | Conepxanne yueOHOr0 MaTepuaJjia OK 01, OK 02,
OCaKIeHUSA CymHocTh MeTofa ocaxaeHus. [IpuMeHeHne 3Toro MeTojia B PhIOOBOJIHOMN OK 07,1IK 1.1,
(apreHTomMeTpHusi) | IpaKTHKE. IK 1.5, TIK 2.2-
B ToM yucie JadopaTopHbIX padoT I[IK 2.3, I[IK 3.4,
JlaGoparopuasi padora Ne 7. Onpezenenue CoaepKaHus XJIOpHIa HATPHS B IIK 4. 5.

oOpa3iie moBapeHHOMN COJIH.

IIpuMepHas TeMaTHKa CAMOCTOSITEJIbHOM Y4eOHOH padoThl NPpHU U3YUYEeHUH pa3jaesa 2
CHUCTEMaTHUYECKas MPOpadOTKa KOHCIIEKTOB 3aHATUH, y4eOHOM TuTepaTypsl (10 BOMpocam K




naparpadam, riiaBaM yudeOHBIX TOCOOWH, COCTaBICHHBIM TPEIO1aBaTeIIeM);

MIOJITOTOBKA K JJa00paTOPHBIM paboTaM M MPAKTUICCKUM 3aHSATHUSIM C HCIIOTh30BAaHHEM
METOJIMYECKIX PEKOMEHIAINI MpernoaBaTessi, ohopMiIeHHE Ja00paTOPHBIX PadOT U MPAKTHUECKUX
3aHSTHN, OTYETOB U TIOJITOTOBKA K UX 3AIIUTE;

pelieHre pacyETHhIX 3a7a4 (Ha BRIYMCICHUE MaccoBOM J0yiu (%), Ha pacu€T HaBECKH ISt
KPUCTAIUTMYECKHUX OCAJKOB, HA PACUET KOJIUYECTBA OCATUTENS);

3HAYCHUS KOJWYECTBEHHBIX METOOB aHAIN3a B THIAPOXUMUYECKOM aHATN3E;

pereHue 3a1a49 (Ha BEIYMCIICHUE KOHIICHTPAIIUU BEIIECTBA, HA BEIYHMCIICHUE TUTPa paCTBOPOB, HA
BEIYHCIICHUE KECTKOCTH BOJBI);

pelIeHre 3a1a9 Ha OTpeieNieHue TUTPa U HOPMaJbHOCTH;

pelIeHre 3a71a9 Ha ONpeieNICHNe TUTPa PacCTBOPA MO ONPEACIIEMOMY BEIIECTBY.

Pasznen 3. ®U3NKO-XUMHYECKHE METO/IbI AHAJIN3A 5

Tema 3.1 ®usuko- | Cogepxanue yaeOHOro MaTepuajia 4 OK 01, OK 02,

XHMHUYeCKHe CyIHOCTb U peUMyIIeCTBa (PU3UKO — XMMUUYECKHUX METO/I0B aHAIN3a HaJl OK 07, IIK 1.1,

METOJbI aHAIH3A. | XUMHUYECKUMU MeToaamu. Kiaccudukainns OCHOBHBIX (PU3UKO-XUMUYECKUX 2 IIK 1.5, I[IK 2.2-
METOJIOB, UX PUMEHEHHE B pbI0OOBOIHOM npakTke. Konopumerpus. I[IK 2.3, I[IK 3.4,
B TOM 4HCJIe NPaKTHYEeCKUX 3aHSATHHI 2 I[IK 4. 5.
IpakTrueckoe 3ansaTue Ne 1. 3HaKOMCTBO C YCTPOWCTBOM KOJOPUMETPA. 2
TexHuKa BHITTOJTHEHUS U3MEPEHUM.

IIpumepHasi TeMaTHKAa CAMOCTOSITE/IbHOM Y4eOHOM PadoThHI NPH U3YyYeHUM pasjaesia 3 1

cucTeMaTudeckas mpopaboTKa KOHCIIEKTOB 3aHITHH, yueOHOM IuTepaTyphl (110 BOpocaM K
naparpadam, riaBam yuyeOHbIX TOCOOUM, COCTABJICHHBIM MTPEMNO/IaBATEIIEM);

MOJITOTOBKA K JJa00paTOpHBIM paboTaM M MPAKTUIECKUM 3aHSATHSIM C UCIIOJIb30BAHUEM
METOJMYECKIX PEKOMEHAII TIpernogaBaress, opopMiIeHIE Ja0OPaTOPHBIX padOT U MPAKTUYECKHUX
3aHSATHH, OTYETOB U MOJATOTOBKA K MX 3aIUTE;

3HAYCHUS (PUBUKO-XUMUYECKUX METOJIOB aHAJN3a B TUAPOXUMHUIECKOM aHAIIH3E;

coCTaBJIeHHE 0000MIAIoNIEel CXeMbl KJIacCU(DPUKAIIMA METOI0B XUMUYECKOTO aHAJN3a;




BBITIOJIHEHHE YIPAXKHEHUI Ha MTOCTPOEHUE TPalyHpOBOYHOTO rpaduka.

Pasznea 4. OcHOBBI OMOXHMUH 29
Tema 4. 1. Poab Coaep:xxanue yueOHOro MaTepuajia 2 OK 01, OK 02,
OMOXMMHMYECKUX 3amaun W CcoAep)KaHWE JUCHUIUIMHBL Ponb Ouoxumum B 00ydeHHH OK 07, IIK 1.1,
NMPOLIECCOB B CHEMAIbHOCTA. 3HaueHrue OHOXMMHUHM KAk OJHOH W3  CJIaraeMbIX 2 IIK 1.5, IIK 2.2-
KU3HHU TEOPETHYECKUX OCHOB OHOTEXHOJIOTHMH, CEIIbCKOTO  XO3siCTBa, MpHU [IK 2.3, TIK 3.4,
OPraHu3MoOB nepepaboTKe ChIpbI W MaTepUaOB OHUOJOTMYECKOTO MPOUCXOKIACHUS, IIK 4. 5.

U3rOTOBJICHUH BUTAMHUHOB, KOPMOBBIX O€JIKOB.

XUMUYECKUN COCTaB JKMBBIX OPraHM3MOB. 3Haue€HHE OOMEHa BEILIECTB B

AKHU3HEICSTEIIbHOCTH OPraHU3MOB.
Tema 4.2. besaxu, Conepkanue y4eOHOr0 MaTepuaJia 6 OK 01, OK 02,
HX CBONCTBA N 1. [TumeBas nieHHOCTh O6€K0B. CoaepkaHue OCIKOB B TKAHIX THAPOOMOHTOB H OK 07, IIK 1.1,
o0MeH X QyHKIMU. beaKoBbIi cocTaB MbIIEYHBIX TKaHel. Kiaccudukanus 6enkos. IIK 1.5, IIK 2.2-

2. AMMHOKHCIOTHBIM COCTaB O€JIKOB, 3aMEHHMbIE H HE3aMEHHMBIE IIK 2.3, IIK 3.4,

aMHHOKUCIIOTHI. CTpoeHue 0eIKoBoi Moekyibl. [IpeBpalieHne aMHHOKUCIIOT IIK 4. 5.

B TKaHAX: IE3aMHUHHUPOBaHHE, JeKapOOKCHIMPOBaHHE, TEPEaMUHUPOBAHHE.

3. @usuueckue W XUMHYECKHE CBoicTBa OenkoB. Crnenu@uvHoCTh U 2

neHarypauust. [I[puHIMIBI BbIIETCHUS U OYUCTKU OEJIKOB.

4. IlpeBpamenue OeMKOB B oOpraHusme. | HueHHe OCIKOB B KHIICUHHKE.

Koneunsie npoayktsl oOMeHa 0enkoB. OOpa3zoBaHuE STOBUTHIX MPOIYKTOB U 2

CrIoCcOOBI UX 00E3BPEIKUBAHUSI.

5. Ponap cHOXHBIX OENKOB B COXPAaHEHHWHM T€HETHYECKON HHPOpMALMH

ruapoOouoHToB. OOegHeHue TreHOPOHAAa PpbIObI MNpPU  HCKYCCTBEHHOM

pa3BeaeHuu. [IpobieMbl oxpaHeHus: TeHO()OH1a THIPOOUOHTOB B CTPAHE.

B ToM uncIe 1abopaTopHbIX padoT 2

JlabopaTopHnasi padora Ne 8 2

[[BeTHBIC peakiu HA OCJIKH.
Tema 4.3. | Conep:xxaHue y4eOHOr0 MaTepuasa 4 OK 01, OK 02,




depMeHTHI, ux | 1. Tlonatue o QepmeHTax Kak OEJTKOBBIX BEIIECTBAX, OOJaTAIONIUX 2 OK 07, IIK 1.1,
o0mme cBOWcTBA M | KaramuTUyeckuMu  GyHKuusMu. [lpuHnunel moctpoeHus  (GEepMEHTOB. IIK 1.5, TIK 2.2-
poiar B obmeHe | Knaccudukanus gpepMeHTOB. 2 IIK 2.3, TIK 3.4,
BelleCTB 2. BiausiHue pU3U4ecKuX U XUMUYECKUX (DAKTOPOB Ha aKTUBHOCTh (DEPMEHTOB. IIK 4. 5.

Ponp ¢depMeHTOB B mporieccax oOMEHa YIJICBOJIOB, JIUMHUIOB W OCIKOB.

[TumeBapuTenbHblE M TKaHEBble (EpMEHTH pbl0 U  OECIO3BOHOYHBIX.

«AKTUBHBIN» LIEHTP (hepMeHTA.

B ToM 4ucie 1abopaTopHbIX padoT 2

JlabopaTopHnast padora Ne 9 2

DepMEeHTATUBHBIN THAPOIN3 Kpaxmaa.
Tema 4. 4. Conepkanue y4eOHOr0 MaTepuaJia 4 OK 01, OK 02,
YrieBoasbl, ux 1. O6mas xapakTepucTrka yrieBo10B. Kinaccudukaius yriieBooB. YTIeBOIbI 2 OK 07, IIK 1.1,
CTpPOEeHHe, B TKaHSAX pbl0, OECMO3BOHOYHBIX, BOJOPOCICH; KOJIMYECTBEHHAs W IIK 1.5, IIK 2.2-
(pyHKuMH, 00MeH KA4E€CTBEHHAsI XapaKTEPUCTHUKA. IIK 2.3, IIK 3.4,

2. MoHocaxapuabl, WX TPEACTABUTENIM; TPOMYKTHl OKHUCICHUS | 2 IIK 4. 5.

BOCCTaHOBJICHUS. Onurocaxapujibl, FoMO- U TeTepornoiucaxapuisl (Kpaxmarl,

TJIMKOT'€H, 11EJUTI0JI03a): UX CTPOCHHE, CBOMCTBA U CBOMCTRA.

3. Pa3ButHe yueHHs O OHMOJIOTMYECKOM OKHCIICHHMH. JIpIXaHWe — a’dpOOHBIA U

aHa’pOOHBIN Tporiecchl. Poiib yrieBo 0B B 00pa30BaHUU SHEPTUH.

B ToM yuce JadopaTopHbIX padoT 2

JlaGopaTopnasi padora Ne 10 2

HccnenoBanrie BOCCTaHABIMBAIOIIMX CBOMCTB CaxapoB
Tema 4. 5. | Conep:xanue y4eOHOIr0 MaTepuaJia 4 OK 01, OK 02,
JIunuael, ux | 1. OOmias xapakTepuCTHKa JIMINHAOB, WX Kilaccudukamusa. I[lumesas u OK 07, IIK 1.1,
CBOMCTBA M 00MeH | Onosiornyeckas IeHHOCTD JTUINUI0B. PU3NKO-XUMHUYECKHE CBOMCTBA JIUIIUIOB. 2 IIK 1.5, TIK 2.2-

2. ®ochopomumuabl. Ctepounbl. Bock. CopaepkaHue IHIUI0B B TKAHIX
ruApoOnoHTOB. XKupoBoii 0OMeH.

3. Pacmierienne aunugoB B JKKT (5kenmyaoYHO-KMIIEYHOM Tpakrte). Poub

MK 2.3, TIK 3.4,
MK 4. 5.




YKETYHBIX KUCJIOT B PACUICTUICHUH U YCBOEHUU JIUNKUA0B. OOpa3zoBaHue 00Imux
OPOJAYKTOB OOMEHa YIJIEBOJOB M JIMIUAOB, HUX B3aUMOIpPEBpAIICHUE.
KoHeuHble npoaykTsl 0OMEHa.

B ToM 4uncIe 1abopaTopHbIX padoT

JlabopaTtopnas paGora Ne 11
XapakTepHble peakuud Ha KUpbl. JloKa3aTenbCcTBa CTPOEHUS IKHPOB.
Y CTaHOBJIEHHE Ka4yeCTBa )KUPOB

Tema 4. 6.
Buramuubl n
TOPMOHBI

Conep:xanue y4e0HOI0 MaTepuaJia

1. Poab BUTaMHHOB B NUTAaHUU. BUTaMMHBI KaK COCTaBHBIC YacTH (bepMeHTOB.
BOI[OpaCTBOpI/IMLIG BUTAMUHBI. OMOJIOrYecKast POJb, CyTOYHAsA HOTp€6HOCTI>.

2. XwupopacTBoprMble BUTAaMUHBI: OHOJOTHYECKas POJb, CYTOYHAsS
noTpe6HoCcTh. [IpoBuTamuubl. Kupel ppi0 Kak MCTOYHUK TOJIYYCHHS
BUTAMHUHOB.

3. I'opMoHBI: nIOHATHE, Kiaccudukaius. BausHue ropMOoHOB Ha OOMEHHBIE
ITPOLIECCHI B OPTaHU3ME.

B Tom uuncie jabopaTopHbIX padoT

JlaGopaTopnasi padora Ne 12
KauecTBeHHbIE peakliy Ha BUTaMUHBL. OmnpefeneHue coiepKannsi BATAMUHA

C.

OK 01, OK 02,
OK 07, IIK 1.1,
IIK 1.5, IIK 2.2-
IIK 2.3, TIK 3.4,
IIK 4. 5.

Tema 4. 7. Bona n
MHHepAaJbHbIE
BelllecTBA

Conep:xanue y4eOHOI0 MaTepualia

Ponb Boabl B )kMBOM opranusme. Boja cBoOoaHas, cBsizaHHAs,, UIMMOOUIIbHAS B
TKaHsAX TuapoOnoHTOB. OOpa3oBaHHWe BOJABI B Mpolecce oOMEHa BEUIECTB.
[uTbeBOl pexuM U OallaHC BOJBI B opraHuzMe. BoaHbIi cOCTaB >KMBBIX
OpraHU3MOB.

3HaueHNE MUHEPAIbHBIX BEIIECTB KAK CTPYKTYPHBIX 3JIEMEHTOB, KOMIIOHEHTOB
OydepHbIX CHUCTEM, Kak aKkTUBAaTOPOB U HMHIHOUTOPOB  (HEPMEHTOB.
MuHepanpHBIA  COCTaB pbIOBI, OECNMO3BOHOYHBIX, Bojgopociei. OOmeH
MUHEPAIBHBIX BELIECTB. 3a00JIeBaHUsl, CBA3aHHBIE C JEPUIIITOM MUHEPAJIbHBIX

OK 01, OK 02,
OK 07, TIK 1.1,
TIK 1.5, TTK 2.2-
TIK 2.3, TTK 3.4,
TIK 4. 5.




BCHICCTB.

B ToMm uncie jabopaTopHbIX padoT

JlabGopaTopnasi padora Ne 13
KauecTBeHHBIN aHAJIN3 MBIIIEYHON TKaHU PHIOHI.

I[IpumepHasi TeMAaTHKA CAMOCTOATEIbHOM yueOHOH padoThl NP U3y4YeHUHU pasaesia 4
CHUCTEMaTHUYeCcKas MpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOUW TUTEpaTyphI (IT0 BOMpOcaM K
naparpadam, riaBaM y4eOHBIX MOCOOUHM, COCTaBIEHHBIM MPENOaBATENIEM); OJITOTOBKA K
71a060paTOPHBIM pabOTaM C UCIOIb30BAHUEM METOJUYECKUX PEKOMEH IallUii MTPEeno1aBaTes,
odopmiieHne 1a00paTOpHBIX PabOT, OTYETOB U MOATOTOBKA K MX 3aIlIUTE; MOATOTOBKA pedepaTos,
COOOIIEHMH, MPEe3EeHTALNK U T.]I.

Bcero
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. Ins peanu3anuu nporpaMMbl y4eOHOM TUCIUIIMHBI JOJKHBI ObITH
NpexyCMOTPEHbI CIeAYIIIHe CTeHaIbHbIe TOMELeHHs
KaOuner xumum.
ObopynoBanue yueOHOro kaduHera:
MOCaJI0YHbIE MECTa M0 KOJUYECTBY 00ydarouuxcs, pabouee MeCTo MpernoiaBaTes,
JIOCKA KJIACCHAs, MYJIbTUMEIUUHBIA MPOEKTOP, dKPaH, NEPCOHAIBHBIA KOMIIBIOTED
C KOMIUICKTOM JIMIIEH3MOHHOTO MPOTrPAMMHOTO OOECTeYeHUsl, KOMILJIEKT
HAIJISIHBIX IOCOOUIA B 3JIEKTPOHHOM BHJIE.

JlabGopaTopusi aHAJIUTHYECKON XUMHUH

O6opynoBaHue yueOHOI 1abopaTopui:

KJIacCHasl JIOCKa, pabouee MECTO MperojaBaTeisi, CTOJbI JIA0OpaTOpHBIE IO
KOJIMYECTBY 00YyYaromuxcs, Kadbl 1J1si XpaHEHUSI PEAaKTUBOB U TIOCYbI, CTOJ JIJIs
BECOB AHTHUBHOPAIMOHHBIM, KOMIUIEKT Y4Y€OHO-HATJSIHBIX MOCOOUM, CTEHJIbI,
JIEMOHCTPAIIMOHHBIE MJIaKaThl, yY4UeOHUKH U CIIPABOYHAS JIUTEpPaATypa.

TexHuveckue cpeacTsa 00y4eHUs :
KOMITBIOTEP € JUIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM,

Y4yeOHoe 000py10BaHUeE:!

MydeapHas Meyb, CyIUIbHBIN MKad, BRITSKHONW 1mKad, SIEKTPOHHBIC BECHI,
(hOTORIEKTPOKOIOPUMETP, PePPAKTOMETP, IJIEKTPOLECHTpUPYTa, INEKTPOIUIUTKA,
BOAsSHAs OaHs, TmecoyHas OaHs, BOJOHArpeBaTellb, XUMHUYECKas IOCY/a,
XUMUYECKAE PEAaKTHBBI, PACXOJHBIC MaTepHalibl IS BBITIOJIHCHHUS BCEX BHJIOB
MPAKTUYECKUX PaboT..

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl
[lepeueHb pEeKOMEHIYEMBIX YYEOHBIX H3JaHUM, TOTOJHUTEIHHOM JUTEPATYPHI,
WHTEPHET-PECYpPCOB U NEPUOIUIYCCKUX U3TaHUI npeacTaBieH B MHbopmaiimonHoM
oOecrieueHUU 00pa30BaTEIbHONW TMporpamMMbl (MPUJIOKEHHE § K TporpamMme
MOATOTOBKH CIENHUAIUCTOB CPEIHETO 3BEHA).



4. KOHTPO.JIb U OIEHKA PE3YJ/JIbTATOB OCBOEHU
YYEBHOU JUCIIUIIJIMHbI

Pe3zynomamul 00yuenusn

Kpumepuu ouyenxu

Memoowl ouenku

1 2 3
IlepeyeHb 3HAHMI, 0CBAUBAEMbIX B PAMKAX 1M CIUILIHHbI
— TEOPETUYECKUX OCHOB — TOHUMAaHHE Tekymmi
AHAJINTUYECKON XUMMUHU, TEOPETUYECKUX OCHOB KOHTpPOJIb B
—  (yHKIIMOHAIBHOM AHAJINTUYECKON XUMMHU; dbopme yCcTHOTO U
3aBUCUMOCTHU MEXKITY — OIIpeAeIicHne [MUCBbMEHHOTO
CBOMCTBAMU U COCTABOM GyHKIHOHATBHOM ompoca,
BEIIIECTB M UX CHCTEM; 3aBUCUMOCTH MEXTY TECTUPOBAHNUA,
BO3MOKHOCTEH €¢ CBOICTBAMHU M COCTaBOM MX | KOHTPOJIBHOM
HUCIIOJb30BAHUS B CHCTEM; BO3MOKHOCTHU €€ paboTHI;
XAMHUYECKOM aHAJIN3E, UCOOJIL30BaHUS B BbIIIOJTHCHHC
— crneuupuuecKkux XMMHUYECKOM aHAIIN3E; J1abOPaTOPHBIX
0COOEHHOCTEI, — aHanu3 cnenuduueckux pabor u
BO3MOKHOCTEH U 0COOCHHOCTEH, IPAKTHICCKUX
OrPaHUYECHUM, B3AUMOCBSA3U | BO3MOXHOCTEU U ;aH’ITHﬁ-

ayder

Pa3IMYHBIX METOJ/IOB
aHaJIN3a;

MPaKTUYECKOTO
MpUMEHEHUs1 HauboJiee
pacipoCTpaHEHHBIX METO/IOB
aHaIu3a;

AHAIIMTUYECKOMN
KJ1accu(UKaIuy KaTHOHOB U
AHUOHOB;

IIpaBUII MPOBEACHUS
XUMHUYECKOTO aHaIIN3a;
METO/I0B OOHApYKEHUS U
paszieseHus JJIEMEHTOB,
YCJIOBHM WX TPUMEHEHUS;
IPaBUMETPHUECKUX,
TUTPUMETPUUECKUX,
ONTHYCCKUX,
AIEKTPOXUMHUYECKHIX
METOJIOB aHaIHn3a.

pOJIb OMOXUMHYECKUX
MIPOLIECCOB B KU3HU
Oopranusma

OCHOBHbBIE
OMOXUMUYECKUE
IpeBpallleHUs] BEIIECTB B

OTrpaHUYEHU, B3aUMOCBSI3U
pa3IMyYHBIX METOJIOB
aHaIMn3a;

onpeaeneHue
MPaKTUYECKOTO
NpUMEHEHUs1 HauboJee
pacnpoCTpaHEHHBIX
METO/I0B aHAJIN3A;
U3JI0)KEHHE
AHAIUTUYECKOU
KJ1accupuKau KaTHOHOB
Y aHUOHOB;

— (dopmynaupoBaHue
NpaBuJ MPOBEICHUS
XUMHUYECKOTO aHAJIN3a;

— IlonHoTa oTBeTA,
JIOTUYHOCTb M3JI0KEHUS
Marepuana.

aHaJIU3 METOJIOB
OOHapyXeHUsI U pa3jeicHus
AJIEMEHTOB, YCIOBUU UX
MPUMEHEHUS;

CpaBHEHUE
IpaBUMETPUUYECKUX,
TUTPUMETPHUCCKHX,




TKaHSX;
—  PpOJIb OCHOBHBIX BEILIECTB,
BXOJISIIMX B COCTAB KMBBIX
OpraHHU3MOB;

—  (YyHKIIMU OCHOBHBIX
BEIIECTB, BXOJSIIUX B COCTAB
’KUBBIX OPTaHU3MOB;

—  CTpPOEHHE OCHOBHBIX
BEIIECTB, BXOIAIINX B COCTAB
’KUBBIX OPTaHU3MOB;

—  CBOICTBa OCHOBHBIX
BEIIIECTB, BXOSIIUX B COCTAB
KUBBIX OPTaHU3MOB;

— XHMMHYECKHU COCTaB
PBIOBI, €€ MUILIEBYIO
[IEHHOCTb.

AIEKTPOXUMHUYECKHUX
METO/IOB aHAJIK3a.

— YETKOCTh U
apryMEHTHUPOBAHHOCTh
3HAYCHUS OMOXUMUH B
YKU3HH COBPEMEHHOTO
OOIIECTBA U €€ CBS3U C
JIPYTUMHU HAyKaMU;

— JIEMOHCTPAITHSI
3HaHUU O POJIHU
OMOXUMHUYECKUX TPOIECCOB
B KU3HHU OPTaHU3Ma;

— YETKOCTh U
MOCJIE0BATEILHOCTh
0OBSICHEHUS] OCHOBHBIX
OMOXMMHUYECKHUX
MPEBPAIIECHUN BEILIECTB B
TKaHSX;

— YETKOCTh U
apryMEHTUPOBAHHOCTh
POJI OCHOBHBIX BEIIECTB,
BXOJISIIIIUX B COCTAB KUBBIX
OpraHU3MOB;

— npuMepsbl QYHKIMMA
OCHOBHBIX BEIIIECTB,
BXOJISIIIIAX B COCTAB KMBBIX
OpraHU3MOB;

- JIEMOHCTpALIHS
3HAHHUI CTPOEHUSI OCHOBHBIX
BEII[ECTB, BXOISIINX B
COCTaB JKUBBIX OPTAaHU3MOB;
— YETKOCThb U
MIPaBUIILHOCTD M3JI0KEHUS
CBOMCTBA OCHOBHBIX
BEII[ECTB, BXOJISIINUX B
COCTaB JKUBBIX OPTAHU3MOB;
— JIEMOHCTpalHs 3HAaHUU
XUMHUYECKOTO COCTaBa
PBIOBI U €€ MUILIEBOM
IIEHHOCTH.

IlepeyeHb yMeHUI, 0CBAUBAEMbIX B PAMKAX JUCIUIJIMHBI

— 000CHOBaHHO BBIOUpATH
METO/IbI aHAJTN3;
—  TO0JH30BATHCA

— OlIEHKa
PE3yIBTATUBHOCTH
BBITIOJTHEHUS JTA00OPATOPHOI

Onenka
BBITIOJTHEHHSI
1a00paTOPHBIX




arraparypou u nmpudopamus;
— TPOBOJIUTH
HEO0OXOIMMBIC PACUETHI,

—  BBIIOJHATH
KaueCTBCHHBIC PEAKITNU Ha
— KATHOHBI U aHUOHBI
Pa3JIMYHBIX aHATUTUYECKUX
FPYHII;

—  OIpeIeNsiTh COCTaB
OWHAPHBIX COCTMHEHUN;

— TMPOBOJUTH
Ka4eCTBCHHBINA aHAIIN3
BEILECTB HEU3BECTHOT'O
COCTaBa;

— TIPOBOJIUTH
KOJIMYECTBEHHBIN aHAIN3
BEIICCTB.

— IPOBOTUTH
KOJIMYECTBEHHBIE U
Ka4eCTBCHHBIC OTIPEICTICHUS
BEIIECTB, BLIACICHHBIX U3
UCCIIEyEMBbIX MPOIYKTOB;

—  OIIACHIBATH:
YPaBHEHHUSAMU XUMHUECKUX
peakiuii ONOXMMHUYCCKHE
MIPOIIECCHI, TPOTEKAOIINE B
’KUBOM OpTaHU3ME; BIIUSHHC
BUTAaMHHOB U MUHEPATbHBIX
BEIIECTB Ha 3JI0POBHE KUBBIX
OpraHU3MOB;

paboThl 1 0OOCHOBAHUS
BBIOPAHHOT'O METO/1a
aHaIn3a;

— OIICHKA
PE3YIBTATHBHOCTH
71a00paTOPHBIX padoT,
BBITIOJTHSIEMBIX C
HCITOJTb30BAaHUEM
anmapaTtypsl ¥ TpruOOPOB;
— OIICHKA MPaBUIHBHOCTH
BBITIOJIHEHUSI HEOOXOIUMBIX
pacyeToB Ha MPAKTUYECKHUX
3aHATHSX;

— OIICHKA Pe3yJIbTaTOB
71a00paTOPHBIX PadOT MO
MIPOBEICHUIO Ka4eCTBEHHBIX
PEaKIHl HA KATUOHBI U
aHUOHBI Pa3HBIX
aHATUTHUYECKUX TPYIIIL;

— OIICHKA Pe3yJIbTaTOB
n1abopaTopHOI pabOTHI O
OTIpE/IETICHUIO COCTaBa
OMHAPHBIX COCTUHECHMUIA;

— OIlIEHKa pPe3yabTaToB
71a00paTOPHBIX PadOT MO
MIPOBEICHHUIO
KaueCTBEHHOI'O aHaJIN3a
BEII[ECTB HEU3BECTHOTO
COCTaBa,

— OIICHKA Pe3yJIbTaTOB
71a00paTOPHBIX PadOT MO
MIPOBEICHHUIO
KOJIMYECTBEHHOTO aHAIHM3a
BEIIIECTB HEU3BECTHOTO
cocTasa.

— TPaBUILHOCTH H
TOYHOCTb TTPOBEICHUS
KOJIMYECTBEHHOTO U
KaueCTBEHHOTO
OTIpEJICIICHHS BEIIECTB,
BBIJICIICHHBIX 3
UCCJIETyEMBIX MPOAYKTOB (B
X0/J1€ TA0OPaTOPHBIX padoT);
— TPaBWIBHOCTD U

paboT u
MPAKTHYECKUX
3aHITHUH;
KOHTPOJIbHOMN
paboTHI.

3auet




TOYHOCTBb COCTaBJICHHUS
YPaBHECHUS XUMHUYECKHUX
peakIuii OHOXMMHUYECKHUX
MIPOIIECCOB, MIPOTEKAIOIINX B
’KUBOM OpTaHU3MeE




		2025-03-07T16:35:54+0300
	Голиков Сергей Павлович




