POCCUIICKASI ®EJIEPAITS
JIETTAPTAMEHT OBPA3OBAHUST 1 HAYKU BPSIHCKOU OBJIACTU
TOCYJIAPCTBEHHOE ABTOHOTI'MHOE ITPO®ECCUOHAJIBHOE OBPA3OBATEJIBHOE VUPEXX/IEHUE

BPSIHCKUI TEXHUKYM MUTAHUSA U TOPTOBJIA

Paccmotpeno u o100peHo YTBepKIEHO
Ha 3acegannu MO OO/ npuka3 Ne 255/1ot 16.06.2023
npotokox Ne 10 ot 09.06.2023

PABOYAS [TIPOTPAMMA
YUEBHOW JTUCUHUTIIAHBI
O/.12 XUMMUS

M0 CHEUUATIBHOCTH
43.02.15 IloBapckoe U KOHIUTEPCKOE JEII0
HOPMATHBHBIN cpok oOydeHus: 3 roga 10 mecsiies

Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHus



PaGouast mporpamMma yueOHOM AUCIUIUIMHBI pa3paboTaHa Ha OCHOBE TpeOoBaHuN DenepabHOTO
rOCYJapCTBEHHOTO  00pa3oBaTENbHOIO  CTaHIApTa CpeaHero odmero oOpa3zoBaHus  (MIpHKa3
MunucrepctBa mpocBemenuss P® or 12 asrycra 2022r1. Ne732 "O BHeceHMM HW3MEHEHHH B
(benepanbHBIE  TOCYAapCTBEHHBI 00pa30BaTEeNbHBIA CTaHAAPT cpeaHero oodmiero o0Opa3oBaHus,
YTBEpKJICHHBIN TpuKa3oM MuHucCTepcTBa oOpa3oBanus u Hayku Poccuiickoit @exepauuu ot 17 mas
2012 r. Ne 413"), denepanbpHOl 00pa30BaTEIBLHON MPOTrpaMMBblI CpeIHEro0 o0Iero oopa3zoBaHus (MpUKa3
MunucrepctBa mpocBenieHuss Poccuiickoit @enepanuu ot 23.11.2022 Ne 1014 "OO yTBepKICHUH
denepanbHOl 00pa3oBaTeIbHONW MPOrpamMMbl CpeAHEro oOmiero oOpa3oBaHUs'", 3aperuCTPUPOBAH
22.12.2022 Ne 71763), ¢ yuyeToM NMPUMEPHOM MPOrpaMMbl OOIICOOpa30BaTEILHON TUCITUTIIMHBI X UMUS
Ui Tpo(heCCHOHANTBHBIX 00pa30BaTeNbHBIX OpraHu3anui, pekomeHaoBanHoi ®I'BOY IO UPIIO
(mpotokon Nel3 ot 29.09.22 r.) nns peanuzanuu OIl CIIO no cnenuansnoctu 43.02.15 TloBapckoe u
KOHJIUTEPCKOE JIeJI0 Ha 0a3e OCHOBHOrO 00mero oOpa3oBaHHs C TMOJYYCHHEM CpEIHEro oOIero
oOpa3zoBaHMs, YTBEPKIEHHOH Ha 3acemanuu CoBeTa MO OICHKE COJCpKAaHUS M KadeCTBA MPHUMEPHBIX
pabounx mporpamMMm 00IIE0Opa30BATEIBHOTO U CONUAIBHO-TYMAaHUTAPHOTO IUKJIOB  CPEIHETrO
npodeccuonansHoro oopazosanus (mpotokoi oT 30 HosOpst 2022 r. No 14).

Opranunzanus-pazpadotuuk I'AIIOY «bpsHCKUN TEXHUKYM IUTAHUS U TOPTOBIIN.
Pazpabotumk:

3emckoBa JILA. mpenonaBatens xumuu u Ouonorun ['AIIOY «bBpsHCKMIl TeXHUKyM MHTaHUS U

TOPrOBJIN»



COJEP)KAHME

. MACIIOPT MPOTPAMMBI YUEBHOM JUCUMILINHBI

. CTPYKTYPA M COIEP’)KAHUE YUEBHOI JUCHUIIIAHBI
. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YUEBHOI
JUCUMUIIIAHDBI

. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOW JUCLUMNJIAHBI



1. OBIIAS XAPAKTEPUCTUKA ITPOT'AMMBI YYEBHOM JJUCHUIIJINAHBI
XUMUsA

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

PabGouyass mporpamma y4eOHON JUCIHHUIUIMHBI SIBISETCS YacTbi0 IMPOTPaMMBbI
MOATroTOBKM criennanncToB cpennero 3seHa (IIIICC3) 43.02.15 TloBapckoe U KOHAUTEPCKOE
hi () (0

1.2. MecTo IUCHMIUIMHBI B CTPYKTYpe OCHOBHO mpodeccHoHAIbLHOM
o0pa3oBaTeIbHOM MPOrpaMMbI: JUCIHUIUIMHA BXOJUT B 00111€00pa30BaTEIbHBIN ITUKIL.

1.3. Hean, miaaHupyeMble NpeJMeTHbIe Pe3yJbTaTbl OCBOEHHSI Y4eOHOM
TUCIHUNJIUHBI.

[Hens ocBoenuss OJ: ocBoeHue 0OyyalOMIMMUCS COJEpKAHUS y4eOHOM
JTUCHUIUIMHBL XUMHUS U JOCTH)KEHUE PE3yJbTaTOB €€ M3YUeHUs] Ha OCHOBE TpeOOBaHUs
dI'OC COO ¢ yuérom nmpodeccuonanbuoi HanpasieHHOCTH PI'OC CIIO.

3amauu ocBoeHus O/]:
1) cdopMupoBarh mNOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHUX

IIPOLIECCOB U SIBJICHUM B OKPYXAIOIIEH Cpene, LENOCTHOW HAYYHOM KApTHHBI MHPA,
B3aMMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbI HEOPTraHMYECKUX M OPraHUYEeCKHX
BELIECTB, YPABHEHUS XMMHUYECKUX PEAKLMH, OOBSICHIATh UX CMBICI, MHTEPIPETUPOBATDH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMHupoBaThH HAaBBIKU ITPOBEICHUS IPOCTENIITNX XUMUYECKUX
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBAHUM C COOJIOICHHEM TTPaBUJl O€30MacHOr0 OOpaIlleHUs C
BEILIECTBAMU U JTAOOPATOPHBIM 000PYOBAaHUEM;

4) pa3BUTb YMEHHUSA HCIOJB30BaTh HMHPOPMALMI0 XMMHUYECKOTO XapakTepa U3
Pa3IMYHBIX UICTOYHUKOB;

5) chopMupoBaTh yMEHHUS IPOrHO3MPOBATH IOCIEICTBUS CBOEH AESATENbHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX TPOLIECCOB,;

6) copMupoBaTh MOHUMAHHWE 3HAYMMOCTH JOCTHXKEHUH XUMHUYECKOW HAyKH U
TEXHOJIOTU JIJIsl pa3BUTHUS COI[MATBHON U TPOU3BOACTBEHHOM cdep.

Oco0oe 3HaueHHEe TUCUUILIMHA UMEET NpU (POPMUPOBAHWUU W PA3BUTHH OOIIMX
KOMIIETCHIINM:

Kon HanmeHoBaHHE 001X KOMIIETEHIIHIA

OK 01. | Beibupare  crnocoObl  pemieHuss  3aAad  NPOPECCHOHANBHONW  JI€ATEIbHOCTH
IIPUMEHMUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. | OcymiecTBasTh MOKUCK, aHAIW3 U WHTEpIpeTanuio UHGOpMaluu, HEOOXOIUMON JUIs
BBINOJIHEHUS 3a/1a4 PO ECCHOHATILHOMN JIeATEIbHOCTH

OK 03. | [InanupoBaTh M peannu30BbIBaTH COOCTBEHHOE MpO(deccHoHaTbHOE U JMYHOCTHOE
pa3BuUTHE

OK 04. | PaGoTtaTh B KOJIJIEKTHBE W KOMaHJE, Y)(PEKTUBHO B3aMMOJIEHCTBOBATh C KOJUIETaMH,
PYKOBOJACTBOM, KJIMEHTAMU




OK 05. | OcyuiecTBasTh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIIUIO Ha TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanii ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 06. | IIposiBIATH rpakAaHCKO-MATPUOTHUECKYIO MO3UIUIO, IEMOHCTPUPOBATH OCOZHAHHOE
MOBEJICHNE HA OCHOBE TPAUIIMOHHBIX O0IIEYEIOBEUECKUX LIEHHOCTEH, TPUMEHSTh
CTaHJIapPThl aHTUKOPPYIIIMOHHOTO TIOBEJICHUS

OK 07. | ConeiicTBOBaTh ~ COXpaHEHHIO  OKpYXaroIlell  cpenpl, pecypcocOepexeHulo,
3 QEeKTUBHO ICHCTBOBATH B YPE3BBIYAWHBIX CHUTYALUSIX

B pamkax mnporpammbl y4eOHON JUCIHUIUIMHBI OOYYalOIIMMHUCS OCBaWBaIOTCA
muuHocTHbIe (JIP), MetannpeameTtHsie (MP) u npenMeTHble pe3ybTaThl 0a30BOI0  YPOBHS
(ITP6) B cootBercTBUU ¢ TpeboBanusiMu OI'OC cpeanero odiiero oOpazoBaHus.

Koas! IInanupyemble pe3yJibTAThl 0CBOEHUS] AUCHUIVIMHBI BKJIKOYAIOT

JInuHocTHble pe3yabTarsl (JIP)

JIP 05 CdopMHpOBaHHOCTh OCHOB CAaMOPa3BUTHS ¥ CAMOBOCIIUTAHUS B COOTBETCTBHH C
00I11e4eTIOBEYeCKUMH IICHHOCTSIMH U H7calaMd TPaKIaHCKOTO OOLIecTBa; TOTOBHOCTh H
CIOCOOHOCTh K CAMOCTOSITENBHOM, TBOPYECKOH U OTBETCTBEHHOM JESITETBHOCTH

JIP 07 HaBpiku coTpyaHHMYECTBa CO CBEPCTHUKAMH, NETBMU MIAJIIECTO BO3PACTa, B3POCIBIMH B
o0Opa3oBaTenbHON, OOIIECTBEHHO IOJIE3HOH, y4eOHO-MCCIeA0BaTENbCKON, MPOSKTHONH M
JPYIrux BUJAX AesITEJILHOCTH

JIP 09 I'oToBHOCTP W CHOCOOHOCTH K 0Opa3oBaHMWIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
NPOTSKECHUU BCEH KHU3HM; CO3HATENLHOE OTHOIIEHHE K HENPEPHIBHOMY 00pa30BAHUIO KaK
YCJIOBHUIO YCIIEHIHOHN NMPpodecCHOHATBLHON M OOIECTBCHHOM JIEATEIIEHOCTH

JIP 13 Oco3HaHHBII BBIOOp Oyayiied mpodeccud W BO3MOXHOCTEH peanu3ainuyd COOCTBEHHBIX
JKU3HEHHBIX IUIaHOB; OTHOIIEHHE K MPO()eCCHOHATBHON AEATENbHOCTH KaK BO3MOXKHOCTH
y4acTHs B PELICHHM JUYHBIX, OOILIECTBEHHBIX, I'OCYJAapPCTBEHHBIX, OOIIEHAIMOHAIBHBIX
pooJieM

MeTanpeameTHbie pe3ybTathbl (MP)

MP 01 YMeHHe CaMOCTOSITENIbHO OIpEeAeNsiTh ULEeNH JEATENbHOCTH U COCTaBIATh IUIAHbI
JeSITEIbHOCTH; CaMOCTOSITENIBHO OCYIIECTBIISATb, KOHTPOJHPOBAaTH M KOPPEKTHPOBATH
JIeSITeNIbHOCTD; HCIOJB30BaTh BCE BO3MOXHBIE PECYpPCHI JUISI TOCTHXKEHHS ITOCTABJIEHHBIX
Heneil u peanu3aliy IUIaHOB JISSTeIbHOCTH; BEIOUPATh YCIEIIHBIE CTPATETHH B PA3TMYHBIX
CUTYalHUsX

MP 02 YMeHue TMpoMyKTHBHO OOMATECI W B3aWMOJICSHCTBOBAaTH B TIPOIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh IO3UIMU JIPYTUX YYaCTHHKOB JEATENBHOCTH, d()(PEKTHBHO
paspemath KOHQIIMKTHI

MP 03 Bnanenne HaBbIKaMH —TIO3HABaTEIbHOH, Y4eOHO-MCCIENOBATEIbCKOW H  NMPOEKTHON
JIEATeNIbHOCTH, HaBBIKAMH pPa3pelIeHns MpoOsieM; CHOCOOHOCT W TOTOBHOCTh K
CaMOCTOSITETIFPHOMY IOWCKY METOIOB pEIIeHUS MPaKTHYECKUX 3ajad, NPUMEHEHHUIO
Pa3aMYHBIX METOIOB O3HAHUS

MP 04 l'oToBHOCTE M CHOCOOHOCTH K CaMOCTOATENBFHOM HMH(OPMAIMOHHO-II03HABATENEHON
JIeSITeIbHOCTH, BIIQJICHUEC HABBIKAMHU TIOJTYy4EHHs] He0OX0aUMOW WHPOPMAIMH U3 ClIoBapei
pasHbIX THUIIOB, yMEHUE OPHEHTHPOBAThCS B PAa3NIMUHBIX HMCTOYHHMKAX WH(opMarmy,
KPUTUYECKH OLEHMBATh M MHTEPIPETUPOBATH MH(POPMALIUIO, TOIYHaeMYI0 M3 Pa3IHMYHBIX
HMCTOYHHKOB

MP 05 YMeHue HUCIonb30BaTh CpencTBa WHPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHI
(manee - UKT) B pemieHny KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OPTaHU3AIIMOHHBIX 33/1a4 C
coOmoJeHrneM  TpeOOBaHMH  DPrOHOMHUKH,  TEXHHKH  O€30MacHOCTH,  THTHEHBI,
pecypcocOepekeHHs, TMPaBOBBIX W OTHYCCKHX HOPM, HOPM  WH(OPMAIOHHOMN
Oe3onmacHoOCTH

MP 07 YMeHne caMOCTOATENBHO OLIEHHMBATh U MPUHUMATH PEIICHUS, ONPEACISIONINe CTPATETUIO
TIOBEJICHUS], C YUETOM I'PaKJIAHCKUX U HPaBCTBEHHBIX LIEHHOCTEH.




MP 08 Bragenue A36IKOBBIMH CPEICTBAMH - YMEHHE SCHO, JOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY
3peHusl, HCIIOJIb30BaTh a/IEKBATHBIE SA3BIKOBBIE CPEJICTBA
MP 09 Bianenne HaBpIKaMH TTO3HABATEIHLHON pedIIeKCHH KaK OCO3HAHUS COBEPIIACMBIX ICHCTBUI
U MBICJIUTENBHBIX MPOLIECCOB, UX PE3yNbTaTOB M OCHOBAHMH, I'PAaHUI] CBOETO 3HAHUSA H
HE3HAHWS, HOBBIX MIO3HABATENBHBIX 3314 ¥ CPEJICTB UX JOCTH)KCHUSL.

IIpenMeTHBIE pe3yabTaThl 0a30Bblii YpoBeHnb (I1P6)
[MP6 01 | ChopMuUpOBaHHOCTH MPEJACTABICHUN O XHMMHHU KaK YaCTH MHPOBOH KYJIBTYPBI U O MECTe
MaTeMaTHKH B COBPEMEHHOM NMBWIIM3ALUH, O CIOCO0AaX OMUCAHUS HAa MaTeMaTH4YeCKOM
SI3BIKE SBIICHUH pealbHOTO0 MUPa
[1P6 02 | BeIisIBNATh XapaKTepHbIC TPU3HAKK W B3aMMOCBS3b H3YUYCHHBIX MOHSATHHA, MPHMEHSITH
COOTBETCTBYIOLIUE IOHATUS IpPHU OINUCAHUM CTPOECHUS U CBONCTB HEOPraHWYECKUX H
OpPraHMYECKUX BELIECTB U UX MPEBPAIlCHUH; BBISABIATh B3aUMOCBI3b XUMUUECKUX 3HAHUN C
MOHATHSMH ¥ TIPEICTABICHASIMHU APYTUX €CTECTBEHHOHAYYHBIX TPEIMETOB
I[IP6 03 | YMeTh UCMONB30BaTh HAMMEHOBAHHSI XUMHUYCCKHX COCIUHEHUN MEXIyHAPOJHOTO COM03a
TEOPETUYECKON U NPUKIAAHON XUMHUU U TPUBUAJIbHBIC Ha3BaHMs BAXKHEUIIINX BEIIECTB
I1P6 04 | YMeTh ycTaHaBIMBaTh NPUHAJIC)KHOCTh W3YyYCHHBIX HEOPraHUYECKUX U OPraHUUECKUX
BEIECTB K OINPENEICHHBIM KJIaccaM U TPYIIIaM COCTUHEHN, XapaKTeprU30BaTh UX COCTaB H
Ba)KHEHIINE CBOMCTBA
ITP6 05 | YMeHue OOBACHATH pe3yabTaThl XMMHUYECKUX OKCIEPUMEHTOB, pEIlaTh 3SJIEMEHTapHBIC
XUMHYECKHUE 331a41
I1P6 06 | CchopmupoBaTh MpENCTABICHUSA: O XHUMHAYECKOW COCTaBISIONIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA, POITU XUMHHW B TIO3HAHUU SBJICHHUN MPUPOABI, B ((POPMHUPOBAHNN MBIIIICHHAS
U KyJIbTYpbl JTMYHOCTH, €€ (DYHKIIMOHAJIBHOW T'PAaMOTHOCTH, HEOOXOAMMOW AJISi peIICHUS
MPAKTHYECKUX 3324 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
MIPUPOJTHOM cpelie

B nemsix moaroroBku oOydaronmxcst K Oyayiield npohecCuOHATbHONU e TeIbHOCTH
MIpU U3Y4YEHUU y4eOHOW MUCHMIUIMHBI XWMHUS 3aKJIaJIbIBA€TCS OCHOBA NJisi (pOpMUpOBaHUS
IIK B pamkax peamuzauuu OOIl CIIO mno cneumansHocTH 43.02.15 IloBapckoe u
KOHJUTEPCKOE JIENO.

KOI[ | HaumenoBanue BHAO0B J1CATCIBHOCTH U HpO(l)eCCHOHaJ'[I)HbIX KOMl'leTeHIII/Iﬁ




B 1 Opraamsanusi 1 BeJeHHe IMPOLECCOB NMPUIOTOBJIEHHSI W MOATOTOBKH K peaJn3anuu
1o,y ¢adpukaToB 15 0110, KYJIHHAPHBIX M3]1eJIUH CJI05KHOI0 aCCOPTUMEHTA

I[IK 1.4 OcymecTBiATh  pa3paboTKy, amanTaluio penentyp momxyhabpukatoB ¢ y4ETOM
noTpeOHOCTEH pa3IMYHBIX KaTeropuid oTpeduTeneil, BUAOB U (opM 00CTyKUBAHHSI.
B 2 Opranmsanusi 1 BeJleHHe NMPOLECCOB NMPHUTOTOBJIEHUs, 0(p)OPMIIEHUSI 1 MOATOTOBKH K

peajiM3aluu ropsiuux 01101, KyJIHHAPHBIX H3/1eJIMil, 3aKYCOK CJI0KHOI0 acCCOPTHMEHTA
¢ y4éToM mnoTpeOHOCTell Ppa3JIMYHBIX KaTeropuii morpedureseil, BHAOB U (opMm
00CJTy;KMBAHUS

IIK 2.8 OcymecTBiATh pa3paboTKy, aJanTanyio PErenTyp TOpSYuX OO, KyJIHHAPHBIX U3ICINH,
3aKyCOK, B TOM YHCJIe aBTOPCKHX, OPEHIIOBBIX, PETHMOHAJBHBIX C YYETOM MOTpeOHOCTEH
pa3IMYHBIX KaTErOpUH MOTpeOUTeNeH, BUJ0B U (hOpM 00CITyKUBaHUSI.

BA3 Opranmsanusi 1 BeJleHHe NMPOLECCOB NMPHUTOTOBJIEHNS, 0()OPMJIEHUS] M MOATOTOBKH K
peanu3anMu  XOJOAHBIX 0104, KYJIMHAPHBIX U3JAeJMil, 3aKyCOK CJIOKHOIO
aCCOPTHMEHTA € Y46TOM MOTPEOHOCTEH Pa3INYHBIX KaTeropuii morpedouresieii, BUA0B
u ¢popM 00Cay:KUBAHUS

IIK 3.7 OcCyIIecTBIIATh Pa3padoTKy, alalTallMI0 PEUEHTYP XOJOIHBIX OJII0J], KyJTUHAPHBIX U3IACIUH,
3aKyCOK, B TOM YHCJE aBTOPCKHX, OpPEH/IOBBIX, PETHOHAIBHBIX C YUETOM IOTPEOHOCTEH
Pa3IMYHBIX KaTeropuil moTpeOuTeneii, BUIOB U GOpPM 00CITYKUBAHUSI.

B/l 4 Opraanzanusi 1 BeJeHHe NMPOLECCOB NMPHUIOTOBJEHHs, 0()OPMJIEHNS M MOATOTOBKH K
peajiM3alMi XOJIOAHBIX H IOpPSiYMX /1ecepTOB, HANMNTKOB CJI0KHOI0 ACCOPTHMEHTA C
YY4€TOM MNOTPeOHOCTell Ppa3IMYHbIX KaTeropuii mnorpedurteseil, BUIOB U ¢Gopm
00CJTy:KMBAHUS

[IK 4.6 OcCyIecTBIATh pa3pabOTKy, aJanTalMi0 PEIeNTyp XOJOIHBIX U TOPSYUX JIECEPTOB,
HAIHUTKOB, B TOM YHCJIC aBTOPCKHX, OPEHIIOBBIX, PETHOHAIBHBIX C y4ETOM MOTpeOHOCTEH
Pa3IMYIHBIX KaTeropuit motpedureneH, BUAOB U (HOPM 0OCITYKUBAHUS.

BAS Opraanzanusi 1 BeJleHHe TPOLECCOB NMPHUTOTOBJIEHNs, 0(pOPMJIEHUSI M MOATOTOBKH K
peanu3anMu  XJ1e000yJIO0YHBIX, MYYHBIX KOHIMTEPCKHX H3JeJMil  CJI0KHOTO
ACCOPTHMEHTA C YYETOM NMOTPeOHOCTEH pa3IuYHbIX KATeropuii morpedureieii, BUA0OB
u ¢popM 00CTy:KUBAHUS

IIK 5.6 OcylecTRIIATh  pa3pabdOTKy,  aJanTallMi0  PeUenTyp  XJIeOOOYJIOYHBIX,  MYYHBIX
KOHJIUTEPCKUX H3JCIHHA, B TOM YHUCIE aBTOPCKUX, OPCHJIOBBIX, PETMOHANBHBIX C YUETOM
NOTPeOHOCTEH pa3IMYHbBIX KaTeropuil MoTpeduTelnei, BUI0B U (hopM 00CTyKUBAHHSI.

B/l 6 Opraan3zanmsi ¥ KOHTPOJIb TeKylleil 1esiTeJIbHOCTH NOTYMHEHHOI0 TepcoHaa

K 6.1 Ocy1iecTBIsATh  Pa3pabOTKy acCOPTHMEHTa KYJIMHAPHOW M KOHIUTEPCKOH MPOIYKIUH,
Pa3IMYHBIX BHUAOB MEHIO C y4ETOM IOTPEOHOCTEH pPA3MYHBIX KAaTEropuil MOTpeOHTeINei,
BUJIOB U (hOpM 0OCITYy)KMBaHUSL.

1.4. KosmuecTBO 4aCOB HAa 0OCBOeHHUE padoyeil MPOrpaMMbl JUCHUIIIUHBI:
cyMMapHas yueOHasi Harpy3ka BO B3auMOJIeCTBUU C npenojaBateneM - 108 gacos.



2. CTPYKTYPA U COAP)KAHUE YUYEBHOM JUCIHUILIAHBI

2.1. O0bém yueOHOH TUCHUIJIMHBI U BBl Y4eOHOH padoThl

Bup yueOHOo# padoThI O0bém yacos
Oo0s3aTesIbHAS ayAUTOPHAA YYeOHAsi HATPY3Ka (BcCero) 108
B TOM YHCIIE:
JISKITUN 58
MIPAKTUYCCKHUE 3aHSATHUS 30
KOHTPOJIbHBIE pa0OTHI 8
KypcoBas paboTa (IpOeKT)
IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COACPKAHME 12
CamocTosiTesibHasi padoTa cTy/ieHTa (BCero)

ITpome:xyTouyHas arrecranus B popme nuddepeHuMpoBaHHOIO 3a4€TA




2.2. TemaTuyecKHi MJIAH U coJiep:KaHUe YUeOHOM M CUMILTHHBI

HaunmenoBanue Conep:xanue yue0HOro MaTepHuaJia (0CHOBHOE H NPOo(deccHOHAIBLHO-OPUEHTHPOBAHHOE), 1a00pAaTOPHBIE M NPAKTHYCCKHUE Oovem | PopMHUpyeMbIe
pa3xesoB M TeM 3aHATHUS, IPUKJIAAHOI MOAYJIb 4acoB KOMIIETCHIIUH
1 2 3 4
OcHOBHOeE coep:kaHue 108
Paspnen 1. OcHOBBI CTPOEHUS BelleCTBa 8
Tema 1.1. OcHoBHOE coep:kanue 4 OK 01
Crpoenne aToMoB CoBpeMeHHast MOIEIb CTPOCHHS aToMa. DJIeKTpOoHHas KoH(urypauus aroma. Kiiaccudukanus XAMHIECKUX JIEMEHTOB (s-, P-, d-
XUMHAYCCKUX 9JIEMEHTHI). BaleHTHEIE A5IeKTpOHBL. BaleHTHOCTE. DNeKTpOHHAS IPUPOAA XUMUIECKOH CBA3H. DINEKTPOOTPHIATEIIEHOCTS.
SJIEMEHTOB U KoBaneHTHAs CBSI3b, €€ PA3HOBUIHOCTH H MEXaHI3MBI 00pa3oBaHus (0OMEHHBIN 1 JOHOPHO-aKIENTOPHEIH). VIOHHAs CBS3B. 4
Ipupoaa MerTammueckas CBS3b. BO,I[OpOZ[Ha?[ CBSI3b. Me)KMOJ'IeKynﬂpHLIe B3aUMOJIEHCTBHSL.
XUMHYECKOH CBA3U W3oTOmHBI, OCHOBHOE M BO30YKIEHHOE COCTOSHIE aTOMa, THOPUIM3aINsI aTOMHBIX OpOHTaIIeH.
IIpakTHYecKkue 3aHATHS 2
Perienne npakTHYECKHX 3aIaHUI HA COCTABIICHUE 3JICKTPOHHO-Tpaduieckux Gpopmyit 3ieMeHToB 1—4 meproIoB.
Pemienue 3aanuii Ha UCNOJIB30BAHNE XMMUYECKON CUMBOJIMKY U HA3BAHUI COEIMHEHUM 110 HOMEHKJIAType MEXIyHapPOIHOTO 2
COI03a TEOPETUUECKOM U IPUKJIAIHON XMMHUH U TPUBUAIILHBIX Ha3BaHHUH JUIsl COCTABICHHUS XUMHYECKUX (DOPMYJI IByXaTOMHBIX
coeiMHEeHUi (OKCHIOB, CYJIL(GHUIO0B, THIPUAOB U T.II.) U APYTUX HEOPraHMYECKUX COSTUHEHUH OTAEIbHBIX KIaCCOB.
Tema 1.2. OcHoBHoOe coep:kaHue 2 OK 01
Hepuonuueckuii IpakTHYecKHe 3aHATHS OK 02
3aKOH U Tabianmna —
LV, Menzencesa Ilepuoanueckas cucrema xumuueckux 3nemMeHToB .M. Menaeneea. ®usnyeckuii cmbich Ilepuonnueckoro 3akona J1.1.
MemneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMU IPOCTHIX U CIIOKHBIX BEIECTB B
COOTBETCTBUU C MOJIOKEHUEM XUMUUECKOI0 IeMeHTa B Ilepuoanueckoil cucreme. MUpOBO33pEHUECKOE U HAyYHOE 3HAUCHUE
ITepuoanaeckoro 3akona JI.11. MenneneeBa. [Iporunosst JI.11. MenneneeBa. OTKphITHE HOBBIX XMMUYECKUX JJIEMEHTOB. 2
Perrenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETUICCKHUX 3aIaHII Ha XapaKTepU3aIl[UI0 XUMIYECKUX dIIEMEHTOB «MeTtainmmdeckue /
HEMETANINYECKHE CBOMCTBA, 3JIEKTPOOTPULATEILHOCTD U CPOACTBO K ANEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOEHHEM U MOJIOKEHUEM B IEPUOUYECKON cucTeMe XuMudeckux anemenToB JI.U. MenneneeBay.
Paznea 2. XuMnueckue peakuuu 12
Tema 2.1. Tuns! OCHOBHOE cO/iepKaHue 6 OK 01
XUMHIHCCKIX Knaccudukanus u THITBI XUMHYSCKIX PEaKIIi ¢ y9acTHEM HEOPTaHMYECKUX BellecTB. KonnyecTBeHHbIC OTHOIICHHS B XHMUH.
peaxuui OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI [0 YPABHEHUAM XUMHUECKHUX peakiuuid. MoJb Kak eMHHIIA KOJIMYECTBa
BemiecTBa. MoisipHas Macca. 3aKOHBI COXPAaHCHHUS MacChl U SHEPTHH. 3aKOH ABOTaapo. MospHEIi 00beM ra3oB. OTHOCHTEIBHAS 2

IIJIOTHOCTH I'a30B.

Peaknuu KOMITIIEKCOOOpa30BaHMUs C y4aCTHEM HEOPTaHMUECKHUX BEIIECTB (Ha MpUMeEpPE THAPOKCOKOMITJICKCOB IIMHKA W aJTFOMUHUS ).




[pakTuyeckue 3aHATHSA 4
CocraBiicHUE YpaBHCHUI PeaKIUil COCTUHCHHUS, PAa3JI0KCHNUS, 3aMCIICHUS, OOMEHa. Y PaBHEHUS PEAKIIUiA TOPEHISI, HOHHOTO
00MeHa, OKHCIICHHS-BOCCTAHOBJICHUSI.
PacdeT KOMMUECTBEHHBIX XapaKTEPUCTHK UCXOIHBIX BEIIECTB U MPOIYKTOB PEeaKIui. PacueT KOIMYecTBEeHHBIX XapaKTepHUCTHK
MIPOAYKTA PEaKINK COSAUHEHIIS, €CITH OJHO U3 BEIIECTB aHO B M30BITKE W/WIH COICPKUT IIpUMecH. PacdeT MmaccoBot miu 2
00BEMHOI JOJTH BBIXO/Ia IPOAYKTA PEaKIIUH COCTUHEHNUS OT TEOPETHIECKH BO3MOXKHOTO. PacdeT 00beMHBIX OTHOIICHUH Ta30B.
Pacuer maccer (00beM, KOTHYIECTBO BEUIECTBA) MPOAYKTa PEAKIIH, €CIIH OJHO U3 BEIIECTB JIaHO B BUJIE PaCTBOPA C OINPEeNICHHOM
MacCOBOM J10JIEl paCTBOPEHHOTO BEILECTBA.
YpaBHEHUs OKUCIICHUSI-BOCCTaHOBICHU. CTeneHb OKUCIeHUs. OKUCIUTENh U BOCCTAHOBUTENh. OKHCIUTEIBHO-
BOCCTAHOBHTEIJILHBIC PEAKITUH B MPUPOJIEC, TPOU3BOIACTBEHHBIX MPOIECCaX U XKU3HEACATEIILHOCTH OpraHu3MOB. OKHUCIUTEIBHO- 5
BOCCTaHOBUTEJILHBIN MOTCHIIAJI CPEAbI. COCTaBHeHHe 1 YpPaBHHUBAHUE OKUCIIUTCIIbHO-BOCCTAHOBUTC/IbHBIX peaKHI/Iﬁ METOIO0M
3JIEKTPOHHOrO OanaHca. THMUYHBIC HEOPTAHHUECKUE OKUCIUTEIH U BOCCTAHOBUTEIH. DJICKTPOJIH3 PACTBOPOB M PACIIABOB COJICH.
Tema 2.2. OcHoBHoOe coep:kaHue 4 OK 01
OJeKTpoIHTHYECKas Teopuss SNEKTPONUTHYECKOW muccormanui. Peakumm woHHOrO oOMeHa. CoOCTaBleHHME peaknuii HOHHOTO OOMeHa ITyTeM
Aucconuanus u COCTABJICHUS X TOJHBIX U COKPAIICHHBIX HOHHBIX YPAaBHCHHH. 2
HOHHBIH OOMeH Tunponus coneit. 3HaueHNe THAPONIN3a B ONOJIOTHYSCKUX OOMEHHBIX Tpolieccax. [IpuMeHeHrne TiaApoi3a B MPOMBIILICHHOCTH.
JlaGopaTopHble 3aHATHS 2
JlabopaTopHnas paboTa «Peakuu TuapoIu3ay.
HccrenoBanme cpenbl pacTBOPOB COJICH, 0Opa30BaHHBIX CHIIBHBIMH M CIAOBIMH TIPOTOIUTAMH, W HX PEAKIHH C pacTBOpaMU 2
miesioun U kapbonata Hatpusi. CocTaBIeHUE peakiuid THIPOIHN3a COIEH.
KontponsHas pabora 2
1CrpoeHue BemmecTBa U XUMHYECKUE PEaKIIHH.
Pazgen 3. CTpoeHne U CBOIICTBAa HEOPTAHUYECKHUX BelIeCTB 24
Tema 3.1. OcHoBHoOe coep:kanue 4 OK 01
Knacendukarus, TeopeTuueckoe odyueHue OK 02
HOMEHKJIATypa —
cTpoeHne HpeI[MCT HEOPraHN4CCKON XUMUU. Bsaumocss3s HCOPraHNYCCKUX BCIIECTB. Knaccn(bmcaumﬂ HCOPraHUYCCKUX BCUICCTB. HpOCTI)Ie
HEOPraHHIECKUX U CJIOKHBIC BCIIICCTBA. OCHOBHBIC KJIaCChI CJIOKHBIX BCIIIECCTB (OKCI/I}]LI, TUAPOKCHU/IbI, KUCJIOTEI, COJ'II/I). HOMeHKJ’IaTypa 1 Ha3BAaHUC
BEIIECTB HCOPraHMYCCKUX BEUICCTB I/IC)fOI[ﬂ n3 ux XI/IMI/I‘IC“CKOI‘/'I (bOpMyJ'IbI WJIY COCTaBJICHHE XUMUUECKOU (I)OpMyJ'H)I UCXO0ad U3 Ha3BaHUA
BEIIECTBA 110 MEXTyHAPOIHOHN WM TPUBUAILHOW HOMEHKIATYPE. )
MexMoIneKyIspHbIe B3auMoieiicTBus. Kpucrammoruaparel. ArperaTHble COCTOSIHHS BemiecTBa. Kpucrammaeckue u aMmopQHbIe
BellecTBa. THUIIBI KPUCTAIUIMICCKUX PEIICTOK (aTOMHAs, MOJICKYJISIPHAS, HOHHAS, METAJNTHIECKas). 3aBUCUMOCTh (PU3HUYESCKIX
CBOCTB BEIIECTBA OT THITA KPUCTALUTHYECKON pelieTKH. [[pUanHbBl MHOT000Opa3us BEIIECTB.
CoBpeMeHHBIE MPEJICTABICHUS O CTPOCHUH TBEP/IBIX, KHUIKUX U ra3000pa3HbIX BemlecTB. JKUIKUe KPUCTAILIBL.
IpakTuyecKue 3aHATHS 2




Pemenue 3a1a4q Ha pacdeT MacCOBOM J0JH (MacChl) XUMHUYIECKOTO dJIeMEeHTa (COSTUHEHHMS) B MOJIEKYJIEe (CMECH).

Permenne mpakTHUecKMX 3alaHWA MO0 KIACCU(HUKAINK, HOMEHKIAType M XUMHUYECKHM (OpMyJaM HEOPraHHYECKHX BEIIECTB 2

Pa3IMYIHBIX KIAcCOB (HA3BIBATh M COCTABIATH (POPMYIIBI XUMHUYECKIX BEIIECTB, OMPEEIITh IIPHHAUICKHOCTD K KIIaccy).
Tema 3.2. ®usuko- OcHoBHOe coep:kaHue 12 OK 01
XMMUECKHE CBOHCTBA | Tegpernyeckoe 0byueHme 6 OK 02
HEOPTaHUUYECKUX
BEILECTB Meramel. OOmue gusndeckue U XUMUUYeckue cBoiicTBa MeTauioB. CriocoObl momyueHHs. 3HaAYCHUE METaUIOB U HEMETAJUIOB B

NIPUPOJIE U JKU3HENESTEIFHOCTH YeJIOBEKa M OpraHu3MoB. Koppo3us MeTauioB: BHABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIOB OT 2

KOPPO3HH.

Hemeramnsl. OOmye ¢usnyeckne M XHMHYECKHE CBOWCTBA HEMETaUIOB. TumuuHble cBoiictBa mertauioB [Y— YII rpymm. 2

Knaccudukaius 1 HOMEHKIATypa COSIMHCHUH HeMeTau10B. KpyroBopoThl OMOTEHHBIX 3JICMEHTOB B TIPUPOIC.

XUMHUYECKHE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHUIOB, THAPOKCHIIOB, KUCIIOT, COJICH U Jp.). 5

3aKOHOM€pHOCTI/I B U3MEHEHUH CBONUCTB IIPOCTHIX BEIIECTB, BOAOPOAHBIX CO€L[I/IHGHI/II>1, BBICIIHX OKCUAOB U TUAPOKCUIOB.

IIpakTHyeckue 3aHATHSA 4

CocraBiieHue ypaBHeHI/Iﬁ XUMHYCCKUX peaKL[I/Iﬁ C Y4aCTHUCM MNPOCTBIX U CIIOKHBIX HCOPraHMYCCKUX BEHICCTB: OKCUAOB METAJJIOB,

HEMETAJIZIOB U aM(i)OTepHLIX 3JIEMCHTOB; HCOPraHMYCCKUX KHCJIIOT, OCHOBaHUHN H aM(I)OTepHLIX TUAPOKCHUIO0B, HCOPIraHUYCCKUX 4

COTIeH, XapaKTePH3YIOUINX X CBOHCTBA.

Perrenne nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHICCKHX 3aIaHUI HA CBOICTBA U MOJTyYeHIE HEOPTaHMYCCKIX BEIIECTB.

JlaGopaTopHble 3aHATHS 2

JlaGoparopnas pabota « CBOMCTBa METAIJIOB U HEMETAIIIOBY. 2
Tema 3.3. OcHOBHOE cojiep:kanue 4 OK 01
IlpoussoncTso TeopeTndeckoe 06yueHune 2 OK 02
HEOPTaHMYECKUX
B T —— O6Lunf: MIPEICTABICHUS O MPOMBIINUICHHBIX CIIOCO0aX MONYYEeHUS XUMHUYECKHX BEIISCTB (HAa MpHMEpe MPOU3BOJICTBA aMMHAKa,
MpUMEHEHUE B OBITY U CepHOIH KHCIIOTEL).
HA POM3BOICTRE UepHast u uBeTHas MeTajuryprus. IIpakTuueckoe NPUMEHEHUE JJIEKTPOJM3a I MONYYEHMs LIEJIOYHBIX, IIEJIOYHO3EMENBHBIX 2

MeTaiuioB 1 amoMuHug. CTEKIIO U CHIIMKAaTHAS MMPOMBIIIJIEHHOCTD.

[Ipo6iema 0TX010B ¥ MOOOYHBIX MPOIYKTOB.

IIpakTnyeckue 3aHATHSA 2

Pemenne MMPaKTUKO-OPUECHTUPOBAHHBIX Sa}IaHI/Iﬁ 0 poin HeOpFaHH‘IeCKOﬁ XAMHUU B PA3BUTUU MEIUIIUHBI, CO3JaHWHU HOBBIX

MaTepualioB (B CTPOUTENBCTBE M IP. OTPACISX IPOMBIIIIEHHOCTH), HOBBIX MCTOYHHKOB 3HEPIHH (aJbTEPHATHBHBIE NCTOYHHKH 2

SHEPTHH) B PEIICHUH IIPOOIIEM IKOIOTUUECKOM, IJHEPreTHYECKOH 1 MUILEBOH 0€30MacHOCTH.
Paznen 4. CTpoeHne 1 CBOICTBA OPraHUYeCKUX BelleCTB 28
Tema 4.1. OcHoBHOe coep:kanue 4 OK 01




Knaccudukanmusi,
CTpOCHHE U
HOMEHKJIATypa
OpraHUYecKuX
BEILIECTB

Teopernyeckoe odyueHue

IIpeamer opranuueckoi xuMuu. B3auMocBsI3p HEOpraHUYECKUX U OPraHUUECKUX BEIIECTB.

XuMHUYECKOe CTPOeHHE KaK MOPSJOK COCIUHEHHs] aTOMOB B MOJIEKYJIE COTJIACHO MX BaJeHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOEHHUsI OpraHudeckux coequHeHuii A.M. bBytnepoBa. VYriepogHblii CKelEeT OPraHUYECKOM MOJIEKYJBI.
MornekyisipHble M CTPYKTYpHBIE (Pa3BEepHYTHIC, COKpAIEHHBIE) XUMHUYECKHE (OPMYJBL. 3aBUCHMOCTh CBOMCTB BELIECTB OT
XMMHYECKOTO CTPOEHHS MOJEKyN. M3oMmepuss M n30Mepbl (CTpyKTypHas, reoMeTpudeckas (Luc-tpaHc-usomepus). KpartHocts
XUMHYECKOH CBSA3H.

[Nonsatue o pyHKIHMOHANEHON rpymTe. [IpHHINIBI KIacCHPUKAIIMA OPTaHUIECKNX COeqMHEeHUH. MeXayHapoaHas HOMEHKIIATypa U
IIPUHIUIBI HOMEHKJIATYPbl OPTaHUYECKUX COeTUHEHUI.

HpaKanecxne 3aHATHHA

HOMeHKﬂaTypa OpPraHn4eCKux COC}IHHGHHﬁ OTACJIbHBIX KJIaCCOB (HaCLIH_[eHHI)Ie, HCHACBINICHHBIC 1 apOMAaTUYCCKHUC YTIIEBOAOPOIbI,
CITUPTHI, PEHOJIBI, AJIBACTH B, KETOHBI, KAPOOHOBBIC KHCIOTHI U 1ip.) COCTaBICHHE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopMyIt
OpPraHNYCCKUX BCHICCTB OTACIIBbHBIX KJIACCOB, UCIIOJB3Yy UX HA3BaHUA 11O CHUCTEMATHYECKON HOMCHKJIaTYpC. PacueTtn! HpOCTeﬁIﬂeﬁ
(b opMyJIBI OPTaHIMUYECKON MOJICKYJIBI, HCXOJIS U3 3JICMEHTHOTO cocTasa (B %).

Tema 4.2. CoiicTBa
OpTaHUYIECKHUX
COEIUHEHUI

OcHoBHoOe coep:xaHue

14

Teopernyeckoe o0yueHue

10

®Ou3NMKO-XUMHYECKUE CBONCTBA OPraHMYECKUX COCIMHEHUN OTAENBHBIX KJIAcCOB (OCOOEHHOCTH KiacCH(UKAIMU U HOMEHKJIATYPbI
BHYTpPHM KJlacca; TOMOJIOTHYECKHH psn W oOmas Gopmysa; usomepust; GU3HMUECKHE CBOWCTBA; XUMHYECKHE CBOWCTBA; CIIOCOOBI
MOy YCHHUS):

— TIpefieNbHbIE YIIIeBOA0POAbl. 'opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEIUIa B IPOMBIIIIJICHHOCTH | ObITY. CBOWCTBA
IIPUPOJHBIX YTIEBOJOPOAOB, HAX0XKIEHUE B IIPUPOJE U IPUMEHEHUE AJIKaHOB;

— HEOPEACIBHBIC U apOMaTUYCCKUEC YTIJICBOAOPOABI. HOHI/IMepI/I3aHI/IH OTHUJICHA KaK OCHOBHOC HaIIpaBJICHUE €ro HCIOJIb30BaHUA.
FOpCHI/Ie aAllCTUJIICHA KaK HCTOYHUK BBICOKOTEMIICPATYPHOI'O INIAMCHHU JI1 CBAPKH U PE3KHU MCTAJIOB;

— KHCIIOPOJICOJIEpIKale COCMHEHMs (CITUPTHI U HPOCThIe 3(UPHI, (PEHOIBI, aJIbJAETUABl U KETOHBI, KAPOOHOBBIE KHUCIOTHI U UX
npousBosiHbIe). [IpakTHUeckoe MpUMEHEHNE YTHICHTIIMKOIIS, TIHNIepHHa, (peHona. IIpuMenenne dpopManpaeruia, alneTanpiaeruia,
YKCYCHON KHCIOTHL. MBLIa KaK COJH BBICIINX KapOOHOBBIX KHUCIOT. MoroIHe CBOWCTBA MbLIA,

— a30TcojiepKalIre COeTUHEHMS (aMUHBI 1 aMUHOKHCIIOTHI, OEJIKH).

Knaccugukanus n 0cCOOEHHOCTH OpraHNYeCcKuX peakiuid. Peakiimonnsle eHTphI. Pagukansl. [lepBoHavanbHbIe MOHITHS O TUTIAX U
MEXaHHU3Max OPraHU4YEeCKUX PEeaKIni.

IIpakTnyeckue 3aHATHSA

Pemenue nenodex npeBpaeHuii Ha FEHETUUECKYIO CBSI3b MEXKAY KJIacCaMM OPTaHUYECKUX COEIMHEHUN C COCTABJIEHUEM Ha3BaHUU
OpraHUYECKUX COCJUHEHUM 110 TPUBUAIBHON WK MEXIYHAPOAHON CUCTEMAaTUUECKOW HOMEHKIIAaType. Perienne pacueTHbIX 3a1a4
10 YPaBHEHMSAM PEAKIUil C yYacTUEM OPraHUYECKHUX BEILECTB.

OK 01
OK 02




JlaGopaTopHble 3aHATHS

J]a60paTopHa>1 pa60Ta «HonyquI/Ie OTUJICHA U U3YUYCHHC €TO CBOMCTBY.
HonyquI/Ie O9TUJICHA U3 3TaHOJIa B na60paT0pml 1 U3y4YCHUE €ro (1)1/131/1qu1<1/1>( M XUMUYECKUX CBOMCTB. CoCTaBIIEHUE peaKHI/Iﬁ

2

MIPUCOCIMHEHHSI M OKUCIICHUS Ha IIPUMepe STUIeHa. PenieHne pacueTHbIX 3a4a4 ¢ MCHOIb30BaHUEM IUIOTHOCTH Ta30B MO BOAOPOIY

U BO3AYXY.
Tema 4.3. OcHoBHOe coep:kaHue 8 OK 01
Opramnieckue Teopernyeckoe obydenne 6 OK 02
BEILIECTBA B

Broopranmyeckne coenuaeHus. IIpuMmeHeHne u Onosormyeckas poib yriaeBonoB. OKHCICHHE YITIEBOJOB — HCTOYHHK JHEPTUHU
KHU3HE/IESTEITbHOCTH
R XKHBBIX Oprann3MoB. O0iacTu MpUMEHEHHST aMHHOKHCIIOT. [IpeBpamenns 6enKoB MUK B opraHu3Me. bruonornueckue (GyHKINH
TTpOM3BOICTBO 1 6enxoB. bruonormaeckue QyHKIIH KUPOB. PO opraHn4eckoil XUMAX B pEIICHUH ITPOOJIeM MHUIIEBOI 0€30TTaCHOCTH. 4
P HyxirenHoBBIe KHCTOTHL: cocTaB U cTpoeHue. Ctpoenume HykieoTHnoB. CoctaB HykienHoBBIX kucioT (JHK, PHK). Pomp

HYKJICHHOBBIX KHCJIOT B XKH3HEIEATEILHOCTH OPraHI3MOB.
OpraHUYECKUX -
BeLeCTB B [Tpou3BOACTBO OpraHMYECKHX BEIIECTB: NMPOM3BOACTBO MeTaHoia, mnepepadoTka Hedru. I[lonmmdThiieH Kak KpyNMHOTOHHAXKHBIN

II KT XUMHUYECKOTI'O IIPOU3B TBa. [IpruMenenn TuiieHa. [Ipouss TBO U IIPUMCHCHUEC KaydyKa U HWHBI.
NIPOMBIILICHHOCTH pony eckoro npoussojcTsa. IIpumenenue stuneHa. [Ipon3BoacTBO U IpUMEHEHUE KaydyKa U pe3

CuHTeTHYeCKHEe U MCKYCCTBEHHBIC BOJIOKHA, MX CTPOCHHUE, CBOMcTBa. [IpakTnueckoe HCHONB30BaHUE BOJOKOH. CHHTETHYECKHE

IUICHKH: M30JIIIMS AJs1 TPOBOJOB, MEMOpaHBI Ul ONPECHEHHsS BOJBI, 3AIUTHBIC IUICHKH U1 aBTOMOOWIICH, IUIACTBIPH, 2

XUPYpPrUYecKue MOBA3KH. HOBBIE TEXHOIOTHHN JAIbHEHIIIETO COBEPIICHCTBOBAHMUS MTOJMMEPHBIX MaTepHAaIOB.

Ponb opranudeckoil XuMHUN B pELICHUH IPOOJIeM SHEPIeTHIECKOH 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3IAHIUHI HOBBIX

MaTepHalioB, HOBBIX HCTOYHUKOB SHEPTHH (IbTEPHATUBHBIC HICTOYHUKY SHEPTHH).

IIpakTHYecKne 3aHATHS 2

Pemenne npakTHKO-OpHEHTUPOBAHHBIX 3a/IlaHNH 10 COCTABICHUIO XMMUUECKUX PEAKINH, OTPAsKAIONINX XUMHUUECKYIO aKTHBHOCTh 5

OpPraHUYECKHUX COCTUHEHUH B Pa3NUYHbIX cpefax (MPUPOAHBIX, OMOJIOIHIECKHUX, TEXHOTCHHBIX ).

Kontpomnsnas padora 2 CTpyKTypa U CBOHCTBAa OPraHUYECKUX BEIIECTB. 2
Paspen 5. KuneTnyeckue 1 TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX peakuuid 12
Tema 5.1. OcHoBHoOe coep:kanue 4 OK 01
Kuneriieckue Teopernyeckoe ody4enne OK 02
3aKOHOMEPHOCTH -
HpoTeKaHus Xumudeckne peakiuu. Kiaccupukanus XMMHYECKHX peakiuid: 1mo (a3oBOMy cOCTaBy (FOMOTEHHBIE W T'€TEPOTCHHBIE), IO

., |ncmonmp3oBanMIO KaTaMM3aTOpa (KATAIMTHYECKUE U HEKATATUTHYECKHUE).

XUMHUYECKUX PCAKIUN

CKOpOCTh peakIi, ee 3aBUCUMOCTh OT Pa3JIMUHbIX (PaKTOPOB: HPUPOJBI pEarkipyronX BEIIECTB, KOHIEHTPALNMH PEearupyrommx

BellecTB, Temneparypsl (mpaBwio Bant-I'odda), miromany peaknnoHHON MOBEPXHOCTH, HalW4Msl KaTaiauzatopa. Poib 2

KaTaJn3aToOPOB B MPUPO/IE U MMPOMBIIIIIEHHOM IIPOU3BOJICTBE.

9HepFI/IH aKTUBaIlUH. AKTHBHpOBaHHBIﬁ KOMIIJICKC. KaTaHI/IBaTOpBI u katanmm3. Ponb KaTaJan3aTopoB B IPUPOAC U IMTPOMBINIICHHOM

MIPOU3BOJICTBE.

JlabopaTopHblie 3aHATHUS 2




V3y4enne 3aBUCUMOCTH CKOPOCTH XMMHYECKOH PEaKIUH OT KOHIICHTPALMK PearnpyIomuX BEIECTB U TeMIIepaTyphL.
JlabopaTopnast paboTa Ha BEIOOD:

1. JlaGopatopHas pabota «OmpeneieHHEe 3aBHCHMOCTH CKOPOCTH pEaKIHMH OT KOHLEHTPAIMH PEardpylolIuX BEIIECTBY.
HccnenoBanne 3aBUCHMOCTH CKOPOCTH PEaKLUM OT KOHIEHTpanuu. OmnpeneneHre KOHCTAHTBl CKOPOCTH PeakUUH IpaduuecKuM

2
METOJIOM.
2. JlabopatopHas pabora «OrmpeneneHHe 3aBUCHMOCTH CKOPOCTH pPEakIMHM OT TeMIeparyps». McciaemoBaHne 3aBUCHMOCTH
CKOPOCTH peakiyy OT TeMIeparypsl. PacueT sHepruy akTUBaLUK PEaKIHH.
Pemenne npakTHKO-OpHEHTUPOBAHHBIX 3a/laHUI Ha aHATN3 (AaKTOPOB, BIMSIOIINX HA U3MEHEHNE CKOPOCTH XUMHYECKOH PEeaKIHy.
Tema 5.2. OcHoBHOE coep:kanue 6
TepmonuHamuteckue TeopeTudeckoe 06yueHune 2 OK 01
3aKOHOMEPHOCTH -
npoTeKaH Knaccupukanus XUMHYECKAX Ppeakiumii: mo TewioBoMy 3GdeKTy (IK30TepMUUYECKHE, SHIOTEPMHUYECKHE), MO 00paTUMOCTH OK 02
T v— (oOparumsble 1 HeoOpaTuMbie). TermnoBble 3P QekTsl XuMHIECKUX peakiui. Tepmoxumudeckue ypaBHeHus. OOpaTuMoCTh peakiyi.
PaBHOBECHE XUMHYeCKOoe PaBHOBECHE M €r0 CMEIICHHE MOA JNEHCTBHEM pa3INYHBbIX (aKTOpPOB (KOHLEHTPALUs PEarcHTOB WU IPOAYKTOB 5
. |peakiuu, naBiIeHHE, TEMIEpaTypa) A CO3AaHUS ONTUMANBHBIX YCIOBHM MIPOTEKaHN XUMHUYECKUX MPOIIECCOB.
XUMHUYECKHUX PEaKLUH DCAKILIH, X ’ patypa) A A Y p pott
ITonstre 06 »HTambnMM W 3HTponmu. DHeprust I'mo6ca. 3akoH ['ecca u cnencTBust w3 Hero. Ponbs cMmemeHus paBHOBecHS B
TEXHOJIOTHYECKHX ITPOIIECCaX.
[pakTuyeckue 3aHATHS 2
Hpunamun Jle Hlatense. Biaustane paznmgHpx (akTOpoB HA H3MEHEHIE PABHOBECHS XUMUIECKUAX PEAKIIHH.
3aKoH AEHCTBYIONINX Macc M KOHCTAaHTa XMMHUYECKOTO PaBHOBECHSL. PacdyeTsl paBHOBECHBIX KOHLCHTPAIMH pearnpyroyX BEIEeCTB
U TIPO/IyKTOB peakiuil. PacueTs! TeroBoro addexra peakuy. 2
Pemenue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUNl Ha ImpuMeHeHue npuHuuna Jle-IllaTtenbe Uil HaXOXKICHWs HaIPaBJICHUS
CMEIIEHHsI PABHOBECHSI XMMUYECKOH peakIiuy U aHanu3 (JakTOpOB, BIMAIOUINX HAa CMENICHHE XUMUYECKOTO PABHOBECHS.
JlabopaTopHble 3aHATHUS 2
JlaGoparopnas pabota «/3ydeHne BIUSHUS pa3IuIHBIX (PAKTOPOB HA CMENICHUE XUMHUYECKOTO PABHOBECHS.
HccnenoBanue BIUSHUA W3MEHEHHUS KOHLIEHTpAIlMM BEIIECTB, PEAKUMU CPeAbl M TeMIepaTyphl Ha CMEIIEHHE XUMHYECKOTrO 2
paBHOBecHs. CpaBHEHHUE MOJTyUYEHHBIX PE3YIbTAaTOB C TEOPETHYECKH IPOTHO3UPYEMBIMU Ha ocHOBe mpuHIuna Jle [latemnse.
KounrtpoJsbHnas pa6ora .
4 CKOpOCTh XMMUYECKOH Peakuu U XMMHUIECKOEe paBHOBECHE. 2
Pazgen 6. JucnepcHbie CHCTEMBI 10
Tema 6.1. OcHoBHoOE coep:kanue 4 OK 01
AlucnepcHble CHCTEMBL | Tegpetyeckoe 06yuenue OK 02
1 GaKTOPHI UX
. JHucnepcusie cucremsl. Koyutonanaelie cucteMsl. VICTHHHBIE PacTBOPHI. OK 07
YCTOHYHMBOCTH 5
PactBopenne kak Qusznko-xuMuueckuii npouecc. PactBopbl. CriocoObl NMpUroTOBIEHHs pacTBOpoB. PacTBopumocTs. MaccoBast 2

A0JIs1 paCTBOPECHHOI'0 BCUICCTBA. Hpeuenbﬂo JAONYCTUMBIC KOHLCHTpALlMM MW HUX HCHOJB30BAHUEC B OLCHKC 9KOJIOTHYECKOH




0€301acHOCTH.

Kiaccndukauus JUCIEPCHBIX cucTeM Mo cocraBy. CTpoeHHe W (aKTOphl YCTOWYMBOCTH IHCIEPCHBIX cHCTeM. PacnosHaBaHue
UCTHHHBIX PacTBOPOB, KOJUIOWAHBIX PacTBOPOB M rpyOomucnepcHbix cucteM. CrpoeHwe Munemibl. PacceMBaHme cBeTa HpH
MIPOXO’KJICHAN CBETOBOTO IyYKa Yepe3 ONTHIECKH HEOTHOPOAHYIO cpeny (3 dexTa Turmas).

IIpakTHyeckune 3aHATHSA

Pemenne 3aga4 Ha IPUTOTOBJICHUE PACTBOPOB.

PemieHre TNpaKkTHKO-OPMEHTHPOBAHHBIX pAcUCTHBIX 3aJaHWH Ha AWNCIEPCHBIC CHCTEMbI, HCIOJIB3yeMbIE B OBITOBOM W
MIPOM3BOJICTBEHHOM JESATEIBHOCTH YEJIOBEKa, C MO3UIHMH SKOJOTMYecKOW Oe30MacHOCTH IOCIEACTBUA M TPaMOTHBIX PELICHHH
npo0IeM, CBSI3aHHBIX C XMMHEH.

Tema 6.2. OCHOBHOE COJIep:KAHHE OK 01
UccnenoBanue
e JIaGopaTopHble 3aHsTHS OK 02
CBOMCTB AUCTIEPCHBIX
JlabopaTopHnas padota «IIpUroToBIeHUE PACTBOPOBY.
CHCTEM JIJIS UX . _
AeHTAbHKATH [IpuroroBneHue pacTBOPOB 3aJAaHHON (MOJIAPHOM) KOHLEHTpalMU (C MPaKTUKO-OPUEHTHPOBAHHBIMU BOIPOCAMH), OIIPECIICHHE
Cpebl BOIHBIX pacTBOPOB.
JlabopaTopnas pabota «lccaenoBaHne TUCTIEPCHBIX CHCTEM.
[IpuroroBneHre W W3y4YCHHWE CBOWCTB IUCIIEPCHBIX CHUCTEM pa3HBIX BHIOB: CYCHCH3HH, SMYJIbCHH, KOJUIOMIHOTO pPAacTBOPA.
CpaBHeHHE CBOICTB UCTUHHBIX U KOJUIOMIHBIX PACTBOPOB, BEISIBICHHE OCHOBHBIX Pa3IIMIUil MKy HUMI.
KonTpoabsHnas padora
5 JucriepcHBIC CHCTEMBI.
Pazpnen 7. KauecTBeHHbIe peakniny 0GHAPYKeHUsI HEOPTAHUYECKUX U OPraHMYeCKHX BelllecTB
Tema 7.1. OcHOBHOE coiep:kanue OK 01
Ob6HapyxeHne
Py IpakTHyecKne 3aHATHS OK 02
HEOPraHN4YCCKUX

KaTHOHOB U aHHMOHOB

KauecTBeHHbIE XNMHUYECKHE PEAKIIUH, XapaKTepHbIE ISl 00HAPY)KEHHSI HEOPTaHUIECKUX BEIIECTB (KATHOHOB U AaHUOHOB).
CocTaBieHne ypaBHEHHH peakunii oOHapyKeHus KaTHOHOB [-VI rpynm 1 aHHOHOB, B T.4. B MOJICKYJIIPHOW M HOHHOH hopmax.
Peaxiun oOHapy>keHUsI HEOPTAaHNYECKUX BEIIECTB B PEAIbHBIX 00BEKTaX OKPY’KaroIei Cpe/ibl.

JlabopaTopHble 3aHATHUS

OObHapy’keHHe HEOPTaHNUECKUX BEIIeCTB (KaTHOHOB [—VI rpymn uian aHHOHOB) C HCIOIb30BAHHEM Ka4eCTBEHHBIX aHATUTHYECKUX
peaxiuii.

JlaGoparopnas paboTa Ha BEIOOD:

1. JJaboparopHast pabota « AHanUTHYECKHE peakuy KaTHoHOB [—VI rpymm».

[TpoBeneHne kaueCTBEHHBIX peakinii, UCIIONb3YEMbIX JUIsl OOHAPYKEHHSI KaTHOHOB | rpynmbl (Kayiust, HATpUs, MarHus, aMMOHHS),
II rpynmet Ha npumepe 6apust, I11 rpynmsl — cBuHIa, IV rpynis! — amomMuHus,

V rpynmst — xenesa (11 u I1I), VI rpyrmsr — Hukenst. Onucanue HaOJI01aeMBIX SBJICHUH M COCTaBICHUE XUMHUUECKUX PEAKIHH.

2. JJaboparopHasi paboTa « AHAIUTHYECKNE PEAKIIUH aHHOHOBY.




[IpoBeneHne Ka4eCTBEHHBIX PEAKITUH, HCITOIB3YEMBIX I OOHAPYKEHHUS aHHOHOB: KapOoHara, ¢pocdara, cynndara, cynbpuaa,
HHUTparTa, XJopuaa u ap. Onucanue HaOIIOJaEMbIX SBICHUN 1 COCTABICHHE XUMHICCKUX PEaKIIHi.

Tema 7.2 OcHOBHOE CO/Iep/KaHne OK 01
ObHapyxeHne
Py TMpaxkTHYecKne 3aHATHS OK 02
OpPTaHUYECKHUX "
KauecTBeHHBIC XUMIYECKIE PEAKIINH, XapaKTepHBIE 71 0OHAPY)KEHHUS OTIEIBHBIX KIACCOB OPTaHUICCKUX COSINHEHNHN: ()CHOIIOB,
BEIIECCTB OTACTbHBIX N
KIACCOB QIIBICTUIOB, KpaxMalla, YKCyCHOM KHACIIOTHI, aMIHOKHUCIIOT U JIp.
eHaTyparys OeIKOB PH HATPEBaHWUH, [IBETHBIC PEAKITIH OEIIKOB.
HCTIOJIb30BaHUECM A ypan p P L I peaxn .
CocraBieHNE KaUeCTBCHHBIX PEaKINii 00HAPYKEHHS OPTraHUIECKAX COCTUHEHUH OTIENbHBIX KIIACCOB.
Ka4eCTBECHHBIX
peaximii JlabopaTopHble 3aHATUSA
OOHapykeHHE OPTAaHNIECKUX COCTMHEHNH OTAEIBHBIX KIIaCCOB.
JlabopaTopHas paboTa Ha BEIOOD:
1. Jlaboparophas padota «KauecTBeHHBIC pEaKIHK Ha OT/ICIbHBIC KJIACChl OPIaHUYECKUX BEIIECTBY.
[IpoBeaeHue KaYSCTBEHHBIX PEAKIIHIA, HCTIOIB3YESMbIX JJIs1 OOHAPYKECHUS OPTaHHMYCCKHUX BEIECTB PA3IMYHBIX KJIaCCOB: (PEHOJIOB,
QJIBJICTUIOB, KpaxMaJia, YKCYCHOM KHUCJIOThI, aMUHOKHUCIIOT, O€IKOB U p. OnucaHue HAOMI0IaeMbIX SIBICHHA U COCTABICHUE
XUMHUUECKHX PEAKIHH U/UIH CXEM.
2. JIaboparopHas padota «KauecTBeHHBIH aHAIH3 OPTraHUIECKUX COCTUHEHUH 10 (PYHKIIMOHAIEHBIM TPYIIIAM.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIININA, HCIIOIB3yEMbIX IS PAaCTIO3HABAHUS OPTaHNYECKUX BEIISCTB OTACIBHBIX KIaCCOB IO
(YHKIHOHAJBHBIM TPYTINIaM: Ha IPUMEpPEe aMHHOKHCIIOT M KapOOHOBBIX KUCIIOT, CIIUPTOB U (PEHOJIOB, ajbICTHIOB U KETOHOB.
Omnwucanue HaOIIOTaEMBIX SIBICHHN M COCTABICHNE XUMIUECKUX PEAKIIUI U/UIIHA CXEM.
Pasnen 8.IIpodeccunonaibHO-OpUEHTHPOBAHHOE CO/Iep:KaHue (COoep:KkaHue MPUKIATHOTO MOTYJIs)
Tema 8.1. OCHOBHOE cojiepKaHue
Xumus B chepe
IIpakTHyeckue 3aHATHSA
0O0IIIECTBEHHOTO — — — —
- Jkonorndeckas 0e30MacHOCTh OCIECTBHI OBITOBOW M MPOU3BOICTBEHHOM EATEIPHOCTH YeJI0BEKa, CBsI3aHHAs C IepepaboTKoit
BEIIECTB; TIOMCK M aHAJIN3 XUMHUYECKOW HHPOPMAIINU U3 Pa3INIHBIX UICTOYHUKOB (Hay4Has M y4eOHO-HayqHAs INTepaTypa,
CpencTBa MaccoBoi MHPOpMAIUH, ceTh IHTepHET U qpyTHE).
Tema 8.2. OcHOBHOE coiep:kanue OK 01
XuMU4eCKuii aHAM3 [ Tegpernyeckoe 00yuenne OK 02
po0 BOJIBI —
Knaccugukarus npod BoAbI 10 BUAY U HA3HAYCHUIO, HCXOMS U3 €€ XUMHIECKOTO cocTaBa. OpraHoJIeNITHYeCKHE CBONCTBA (3amax, OK 07
MIPO3PavyHOCTh, BETHOCTH, MyTHOCTB) BOJIbI. KUCITIOTHOCTE ¥ IIETIOYHOCTE BOABL. pH cperpl 1 MeTob! ee onpeneneHus. JKecTKocTh IK...

BOJIbI U METOJBI €€ OINPCIACTICHUA. CyI_HHOCTI:. METOAa TUTPOBAHUA.

BI/I)IBI KECTKOCTH BOJBI (BpeMeHHaf{ u HOCTOHHH&S{). KecTtkocTh BO/IbI KaK IIPpUYXHA BBIMTAJICHUA OCa/IKOB UJIN O6p8.30BaHI/I$[
COJICOTIIOKEHHUH, IMEIOIITNX MECTO B OBITY M Ha IIPON3BOICTBE.

Cocras COHCﬁ, BBI3BIBAIOIUX )KCCTKOCTH BOABI. XuMudeckue IPOUECChI, YCTPAHAOMIHUEC KECTKOCTh BOABI. ypaBHeHI/IH XUMHUYCCKHUX




peaKuuii, WLTFOCTPUPYIOLIMX IIPOLECCHI, TPOUCXOASAIINE IIPH YCTPAHEHHH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOI )KECTKOCTH
OBITOBBIMU M XUMHYIECKUMU crioco0amMu. CTIOCOOBI yCTpaHSHHS IOCTOSIHHON JKECTKOCTH.

IIpakTHyeckue 3aHATHSA

Cnoco0bI BEIpaKeHNS KOHIIEHTPAUH PACTBOPOB: MaccoBasi OISl pACTBOPEHHOTO BEIECTBA, MOJISIPHAS M MOJISLIIbHAS
KOHUeHTpauuu. Tutp pactBopa. Pemienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA pacyeT KOHLIEHTPALUK
3arpsI3HSIONINX BEIIECTB M X CPAaBHEHHE C MPEAETBHO A0y cTUMbIMU KoHIeHTpanusmu (IT1K).

JlabopaTopHble 3aHATUSA

HccrnenoBanre XUMHUYECKOTO COCTaBa IIPOO BOIBI.

Jlaboparopnas pabora Ha BEIOOD:

1. JJaboparopHast padota «OurcTKa BOABI OT 3arps3HEHUNY.

Hcnonp3oBanue METOI0B (DMIIBTPOBAHMS U aICOPOIIUH [T OTICICHHS 3arPs3HEHUI B UCCIIeMyeMoit mpooe Boibl. Beibop MeToma
OYHCTKH B 3aBUCHMOCTH OT BHJa 3arpsisHeHus. CpaBHeHHEe 3P )EKTHBHOCTH Pa3IMYHBIX METOJ0B OUYUCTKHU BOJIBI B Pa3HbIX
YCIOBHSAX (B JIAOOPAaTOPHUH, B JOMAIITHHUX H MOJICBBIX YCIOBHSAX).

2. JIaboparopHas pabota «OmpeneneHre pH BoIbI U €€ KHCIOTHOCTI.

Omnpenenenne pH cpenbl ¢ TOMOIIBIO YHIBEPCATTFHOTO HHAUKATOPA. VCIIONMb30BaHNEe TUTPOBAHIS IS OTIPEISIICHISI KHCIOTHOCTH.
Omnpenenenne 00 KHCIOTHOCTH BOJBI, pacdeT CBOOOJHOM KicIoTHOCTH. OnpeneneHne o01meil n CBOOOJHOM METOYHOCTH.
CocraBieHne YpaBHEHUH PeaKIni, MPOTEKAIINX MPHU OMPEIeIICHIH KACIOTHOCTH/ IIEIOYHOCTH MPOO BOABL. Y CTAHOBIICHHUE
croco0OB MCIIOIB30BAHUS HCCICJOBAHHBIX TPOO BOMBI B KHU3HEACITCIHPHOCTH YeJI0BEKa, HA OCHOBE MOJMYUCHHBIX TAHHBIX O
cocTage.

3. JlabopartopHas padota «OnpeaeneHne 5KeCTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHUS.

CriocoObI ycTpaHEHHs BCEX BUJOB KECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIeH KeCTKOCTH. PelieHne skcnepuMeHTaIbHOM 3a1aun
Ha BBISBJICHUE BPEMEHHON 1 NOCTOSIHHOM JKECTKOCTH BOJb. OIlleHKa BEPOSITHOCTH YCTPAHEHHsI BCEX BHJIOB )KECTKOCTH B
JIOMAIIIHUX yCIOBHUSX.

Tema 8.3.
XuMHIeCKHit
KOHTPOJIb KauecTBa
MIPOYKTOB MUTAHUS

OcHoBHoOe coep:kanue

TeopeTnueckoe o0yueHue

KayecTBeHHBIN XUMHYESCKHI COCTAB MPOIYKTOB nuTanus. Beriectra, hanbcuuIupyoIe mpoayKThl MUTAHKU, U BEIIECTBA,
3arpsA3HA0LUE NPOAYKTHI UTaHus. OnpeeseHue 3arpa3HsaoIMX XUMUYECKUX BEILECTB B IPOAYKTaX MUTAHUS, ONPEAEIICHUE
BEILIECTB, HE 3a5BJICHHBIX B COCTABE MPOLYKTOB ITUTAHUS.

IIpakTnyeckue 3aHATHSA

OpFaHquCKI/IC 1 HECOPraHNYCCKUEC BCIUICCTBA, BXOAAMINE B COCTAB IMIPOAYKTOB ITUTAHUS. OHpCI[eJ'ICHI/IC cocTaBa 6J'[IO,H Ha
COJZCPIKaHNE MAKpPO U MUKPOIJICMCHTOB. I/I3yquHe NPEIOKCHHBIX ITpenoaaBaTejIeM 6J'IIO,H Ha MpeAMET XUMHUYECCKOI'0 COCTaBa,
OIIPEAC/ICHUE uoneﬁ oT CyTO‘IHOﬁ HOPMBI MAaKpO U MUKPOIJIEMCHTOB B YKa3aHHOM 6J'IIO,H6.

Pemenne MPaKTUKO-OPUECHTUPOBAHHBIX 3a/a4 110 KyJ'II/IHapHOI‘/'I TEMATUKE pa3JIMYHbIX TUIIOB.

JlabopaTopHblie 3aHATHUS

OK 01
OK 02
OK 07
IK...




HccnenoBaHne XMMHYECKOTO COCTaBa IIPOILYKTOB MUTAHHUS.

JlabopaTopnast paboTa Ha BEIOOD:

1. JTabopaTopras padora «OOHapykeHIEe HUTPATOB B MIPOIYKTAX MTUTAHU.

HccnenoBaHne MaTepHaIoB IOJIYKOJIMIECCTBEHHBIM METOIOM ONPEeICHHsI HUITPATOB € HCIOJIb30BaHUEM qH(CHUIIAMUHA

2
(KOpHETUIOABI OBOIIEH, JIMCTHS U KOUEPBDKKA KaIyCTHI, INIOABI (PYKTOB). AHAIIN3 YPOBHSA 3arps3HEHMUS] HUTPATAMHU IO
HWHTCHCUBHOCTH OKpAIINBAHUA IPOAYKTOB PEAKIIUHN.
2. ﬂa6opaTopHaﬂ pa60Ta «MCCJ’IG}IOB&HI/IG MPOAYKTOB IMUTAaHUA HA HAJIMYUC YTTICBOAOB».
I/ICCHe,HOBaHI/Ie MOJIOYHBIX IPOAYKTOB Ha HAJIMYUC KpaxmaJia. I/ICCJ'IGJIOBaHI/Ie MPOAYKTOB HAa HAJINYUEC TJIFOKO3BbI.
IMpomexxyTouHnas aTrecTanus mo TucuuiuinHe (g gepeHIHpPOBAHHBII 3a4eT)
Bcero 108

J11s XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHalia UCIOIb3YIOTCS CIEAYIONe 0003HAYCHHUS
1. — o3HaKOMUTENBHBIN (Y3HABAaHUE paHEEe U3YUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpOAYKTUBHBIN (BBITIOTHEHUE IEATEIHHOCTH 110 00pa3Ily, HHCTPYKIUHU WK TOJT PYKOBOJICTBOM)

3. — IPOAYKTUBHBIHN (IUTAHWPOBAHUE U CAMOCTOSITEIILHOE BBITIOJTHEHHE ICATEIIEHOCTH, pEIIeHIe TPOOIEeMHBIX 3a/1a4)




3. YCJIOBUE PEAJIM3AIIAU YYEBHOW IWUCIUATLINHBI.

3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAIbHO-TEXHUYECKOMY
odecneyeHM 0.

Jns  peanuzanuu  OporpaMMbl  JUCHMIUIMHBI ~ UMEIOTCSA  CIEOYIOILINE
crielMaibHble MOMEUICHUs: y4eOHbIH KaOWHET XUMUU W y4eOHON XHMHUYECKOU
J1a00paTOPHH.

O6opynoBanne y4eOHOro kKaOuHeTa (HAIJISIAHBIE MOCOOHUsI): HAOOPHI
[IAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJAEIH KPHUCTAUIMYECKUX PEIIETOK,
KOJUICKIIUM TIPOCTBIX U CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJHMEPOB,
KOJUIEKIIMSI TOPHBIX TIOPOJI U MHUHEpaioB, Tabnuia MeHneneeBa, ydeOHbIE
(¢unbMbl, TUPPOBBIE 00pPa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacrsa oOOy4YeHHsI: KOMIIBIOTEp C  YCTPONCTBAMH
BOCIIDOM3BEJCHUS 3BYKa, NPHUHTEDP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEINMHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALUI.

OoOopynoBanue j1adoparopuu U pado4ux MecT Ja00OPaATOPUU: MEH3YPKHU,
NUINETKU-KaNeIbHUIBl, TEPMOMETPBI, MHKPOCKON, JyMbl, NPEIMETHbIE U
NOKPOBHBIE CTEKJA, IJIAHIIETHl JUIsl KaleJdbHBIX peakuuid, (QUiIbTpoBaibHas
OyMmara, IMpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAaOOp pEaKTUBOB, CTEKJISHHBIC MaJOYKH, IUTATHUBBI I HPOOHPOK; MEpPHBIE
LMJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JEJIMUTENbHbIE HUIuHAprdeckue (50-
100 ™), CTymKu C TeCTUKOM, (appopoBble YalllKH, TUHIETHI, QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, JJIEKTPOIUIUTKH, JabOpaTOpHbIE
IITaTUBBI, CIUPTOBBIE TOPEJKH, CHUYKH, MPUOOp AJIA TMOJYy4YeHHUsS Ta30B (WU
npoOupKa C ra300TBOJHOM TpPYyOKOi), AepKaTeiau sl MPOOUPOK, CKISHKH JUIs
XpaHEHUs] PEaKTUBOB, pa3aTOYHbIe JIOTKU; XxuMuuyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHIETHI; TUTEIbHBIC UM, CEKYHIOMEPHI (TaiiMepbl), MEpHbIE
npobupku (Ha 10-20 mu1) u mepabie koyosI (25, 50, 100 u 200 mit), BoasiHas O6aHs
(W1 TepMOCTaT), CTEKJISTHHBIC MAJIOYKH; KOHUYECKHEe KOIObI st TutpoBanus (50
u 100 wmu1); UHAMKATOpHBIE NOJOCKUA i ompexaenenus pH u cranpapTHas
WHIMKATOpHAs IIKajla; YHUBEPCAIbHBIN MHAUKATOP; muneTku Ha 1, 10, 50 miu (mim
no3atopel Ha 1, 5 1 10 mi1), OOpETKU AJI TUTPOBAHUSI, METUIIMHCKUAE TIITPUILHI HA
100—-150 mu1, mabopaTopHble W/ WA aHATUTHUYECKUE BeChbl, pH-MeTphl, CyIIUIbHBIN
mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2. MudopmanuonHoe odecrieyeHne 00y4eHust

IlepeyeHb pexoMeHIyeMbIX y4eOHBIX u3iaHuii. UHTEepHET-pecypcos, ¢
JAOIOJIHUTEJIbHOM JINTepaTyphbl.

OcHOBHbBIE HCTOYHUKH:



1. Xumusi (0azoBeiii  ypoBeHb). 10-11 xmaccer [Tekcr] : ydeOHuMK s
00111e00pa30BaTENIbHBIX OpraHu3anuid : 0a30BbIl W yIrIIyOJNEHHBIM ypOBHU /
[[a6puensa O.C. u ap.]. - 3-e uzn. - Mocksa : [Ipocsemenue, 2019-.4. 1. - 2020. -
255 c.

JlonmoIHUTEIbHbI€ HCTOUHHKM:

2. 1. Xumusi (oOmrast Ouosorus): y4eOHUK st 001meoOpa3oBaTebHbBIX
opraHuzanui : 6a30BbIi ¥ yriy0a€HHbid ypoBHH / [Kamenckuit A.A. u 1p.]. - 3-¢
u3. - Mocksa : [Ipocsemenne, 2019-4. 1. - 2021 - 255 c.

HuTepHer — pecypesbl:
1. MenTanpHass KapTa: JEKOMIIO3UIIMS — PE3YJIbTaTOB  OOYYEHHS IO

JUCUUIUIMHE XUMUs [DNeKTpoHHBIM pecypc] // caldt. — Pexum pgocryna:
https://www.mindomo.com/ru/mindmap/8f46f60d4f5a49a79a010c50e23d803c
(mata obpamenus 28.05.2023).

2. Michael Horn. Forget about Blended Learning Best Practices
[DnexTponHbIit pecypc]. - 2012. — Pexum JNOCTyTIa:
http://thejournal.com/articles/2012/03/01/forget-about-blended-learning-best-
practices.aspX, cBoOOHBII

3. Benenunckass C.b., Jlopodeea M.IO. DpdhekTUBHOCTh 3JIEKTPOHHOTO

oOy4eHHs: cucTeMa TpeOOBaHUM K 3JIEKTPOHHOMY Kypcy [DIeKTpoHHbIN pecypc] /
The effectiveness of e-learning: online course requirements // OTKpwITOe U
TUCTaHIMOHHOE oOpa3oBanue. — 2016. — Ne 2 (62). — [C. 62-68]. — 3arnaBue ¢
’KpaHa. — JlocTyn mo JOroBopy C OpraHu3aluei-iepxareneM pecypca. —
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOIM
JUCHUTJINHBI

Kontpoir uW omeHka pe3yiabTaTOB OCBOEHUS  y4eOHOW  JAMCIMIUIMHBI
OCYIIECTBISIETCS NPENOAABaTeIeEM B IIPOLECCE NPOBEICHUS IMPAKTHUYECKHUX
3aHATAH W CaMOCTOSATENIBHBIX pPA0O0T, TECTUPOBAHMS, a TAaKXKe BBIITOJIHCHUS
OOyJaroIMMHUCST WHANBUAYATBHBIX 3aJaHuil, pedepaToB, TOKIAIO0B, MPOCKTOB,
HUCCIIeI0OBaHUM.
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VYcerHbll onpoc

TectupoBaHue (TEOPETHIECKOE)

XUMHAYECKUNA TUKTAHT

WupuBuayanbHas caMoCTosITeNIbHas paboTa
[IpencraBieHne pe3yabTaTOB MPAKTUIECKUX PabOT
OneHka  pe3ysibTaTOB  pelIeHUss 3ama4y (B TOM
po(ecCHOHATEHO OPUEHTHPOBAHHBIX )

OreHKa pe3yIbTaTOB BBITIOJIHEHUS! KOHTPOJIBHBIX pa0d0OT
BrinosiHeHWe 3a1aHUI HA DK3aMEHE

YHUCJIC




