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1. O0mas xapakTepucTHKa pado4eil nporpaMmMsl 0011e00pa30BaTeJIbHOM JHCIHIIIMHbI
«XUMHD»

1.1. MecTo AuCHUILINHBI B CTPYKTYpe o0pa3oBarebHoi nporpammbl CITIO

OOmeoOpa3zoBarenbHast ~ JAUCHUIUIMHA  «XHMHMSD»  SBIIIETCS  OOS3aTENbHOW  YacThIO
0011e00pa30BaTENBHOTO MHUKIA — 00pa30BaTENbHON — MporpamMmsl B cooTBeTcTBHU ¢ PI'OC
CIIO no cnennanbHOCTH 110 crieruanbHOCTU 43.02.15 IloBapckoe M KOHAUTEPCKOE €10

1.2. llesn u nIaHMpyeMble pe3yabTaTbl 0CBOCHHS M CHUIIIHHBI
1.2.1. leau u 3212494 AMCHMIJIMHBI

Conepkanue mporpaMMbl 00111€00pa30BaTEILHON AUCIUIUIMHBI «XUMHUS) HaIMPaBICHO
Ha IOCTIKECHUE CIEAYIOMINX LeJei:

— (opMupoBaHuE CHUCTEMBl XHMHUYECKHMX 3HAHMM KaKk BaXKHEHIIEH COCTaBISIONMIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHPA, B OCHOBE KOTOPOU JI€KAT KIIOYEBHIC MOHSTHS,
dbyHIaMeHTaNbHBIE 3aKOHBI W TEOPUU XHWMHH, OCBOEHHE S3bIKa HAyKH, YCBOCHHE U
MMOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OO0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHUE C UCTOPUEH WX PAa3BUTHUS U CTAHOBJICHUS;

— (opMupoBaHue U pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJIaX MO3HAHHS BEIIECTB U
XUMHUYECKUX PEAKIUH, HEOOXOAUMBIX JJI MPUOOPETEHUS] YMEHUW OPUEHTHUPOBATHCS B
MHpe BEIIECTB " XUMUYECKUX SIBJICHUH, MMEIOIIHNX MEeCTO
B MPHUPOJIE, B TPAKTUYECKON 1 TOBCEIHEBHOM )KU3HU;

— pa3BUTHE YMEHMA H CIOCOOOB JIEATETHLHOCTH, CBSI3aHHBIX C  HAOIIOJCHUEM
U OOBSCHEHHEM XHMHUYECKOTO SKCIIEpUMEHTa, COOIOJIEHUEM IpaBUi O€30M1acHOTO
00OpaleHus ¢ BeeCTBAMH.
3agauu AMCUMILINHBI:

1) chopmMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUAX MPOIIECCOB M
SABJICHUW B OKPYXKAIOLIEH Cpejie, a TAKXKE UX CBS3b C ILIEJIOCTHOW HAy4YHON KapTUHOU
MHUpa U JPYTUMU €CTECTBEHHBIMU HAyKaMH;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIBI HEOPraHMYECKUX W OPraHHUYECKHUX BEIICCTB,
ypaBHEHUS XHMHYECKUX peakUuuid, OOBSICHATH HMX CMBICI, HHTEPIPETUPOBATH
Pe3yNbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKH MPOBEACHHUS MPOCTEHITNX XUMHUYECKHX IKCICPHUMEHTATbHBIX
HCCIIEIOBAaHUIN ¢ COONIOIEHHEM TpaBUil 0€30IacHOro OOpalleHusi C BELIECTBAMH U
J1a00paTOPHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHHUS HAxO/JWTh, aAHAJIM3HPOBATh MW KCIOJB30BaTh HHPOPMAIHIO
XMMHUYECKOTO XapakTepa M3 pa3lu4HbIX WH(GOPMAIIMOHHBIX HCTOYHHMKOB, BKIIOYAs
yueOHYI0 TUTEpaTypy, HaydyHbIe MyOIMKAllMU U HHTEPHET-PECyPCHI;

5) cdopmupoBaTh yYMEHHUS POTHO3MPOBATH TOCIEACTBUS CBOCH JEATEIBHOCTH U
XMUMHYECKUX TPUPOJHBIX, OBITOBBIX W TMPOU3BOJCTBEHHBIX IPOILIECCOB, YUUTHIBAS
BO3MOYHBIE IKOJIOTUYECKHE U COIIAIIbHBIE BO3/ICHCTBUS;

6) chopMupoBaTh MOHHMAaHWE 3HAYMMOCTH  JIOCTH)KEHHH  XMMHYECKOW  HAYKH
U TEXHOJIOTHH s pa3BUTHS COLMAIBHOW W TPOU3BOJCTBEHHOU cdep ¢ ymeHueM
MIPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHBIX cepax KU3HHU.

1.2.2. Ilnanupyemble Ppe3yJabTaTbhl OCBOEHHsI 001e00pa3oBaTeIbHON JUCHMILIMHBI B
coorBercTBNH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaUeHUEe AUCHUIUIMHA UMEET Mpu (GOPMUPOBAHUU U PA3BUTHH:

001X KOMIETEHIIHIi:

OK 01. Bsi6upats croco0sbl penieHus 3aaa4 npohecCuoHaTbHON NesITeNbHOCTH TPUMEHUTENHHO
K pa3IM4HbIM KOHTEKCTaM;




OK 02. Hcnonwp3oBaTh COBPEMEHHBIE CpEACTBa IIOMCKAa, aHaIW3a U UHTEpIpeTaluu
uHbopManuy, U WHPOPMALMOHHBIE TEXHOJIOTUU IS BBIMOJIHEHHUS 3a7ad MpodeccCHOHaTbHON
JeATeIbHOCTH;

OK 04. DddexTrBHO B3aNMOICHCTBOBATH U PabOTaTh B KOJUICKTHBE H KOMaH/IC,

OK 07. CozmelicTBOBAaTh COXpPAaHEHHUIO OKPYXKAIOIIEH Cpebl, pecypcocOepekeHHI0, MPUMEHSTh
3HaHUS 00 W3MEHEHWH KJIMMaTa, MPHUHIUIBI OEpexIJIMBOTO TPOU3BOACTBA, APPEKTHBHO
JIEUCTBOBATH B UPE3BBIYANHBIX CUTYALMX;

JIMYHOCTHBIX Pe3yJIbTATOB NPOrpaMMbl BOCIIUTAHUS:

JIP 1 Oco3Harommii cedst rpakIJaHMHOM M 3allIATHUKOM BEJIMKON CTPaHBI.

JIP 9 CoOlmronaronuii ¥ MpornaraHIupyoNIui MpaBuwiIa 3I0poBOro M Oe3omacHoro obOpasza
KU3HU, CIOPTa; MpeaynpexJaroluil Ju0o MPeo0JIeBAIOLIINN 3aBUCUMOCTH OT aJIKOTOJI,
TabaKka, NMCUXOAKTUBHBIX BEIIECTB, a3apTHHIX Urp M T.1. COXpaHSAIOUUN IMCUXOJOTHYECKYIO
YCTOWYMBOCTD B CUTYaTUBHO CJIO’KHBIX WJIM CTPEMUTEIBHO MEHSIOUIUXCS CUTYaAIUAX.

JIP 11 IlposBisiomuii yBaKeHHME K OSCTETHUYECKHUM LEHHOCTSAM, OO0JaJaloluii OCHOBaMHU
ACTETUYECKOM KYJIBTYPBI.

JIP 17 CnocoOHbIN BbIIBUraTh allbTEPHATUBHbIE BapHaHThl JAEMCTBUH C LEIbI0 BBIPAOOTKH
HOBBIX ONTUMAJIbHBIX aJITOPUTMOB; MO3UIIMOHUPYIOUIUI ceOsl B CETH KaK pe3yIbTaTUBHBINA U
MIPUBJIEKATENbHBIN YYaCTHUK TPYAOBBIX OTHOLICHUH.



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6mue’

I[I/ICIII/II'[.]'[I/IHleHI)Ie2

OK 01. Berbupatp
CTIOCOOBI pelIeHUs
3amad
npodeccuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yJbTaThbl J0/IKHBI OTPAKAThL B YaCTH:
TPYAOBOI'o BOCIIMTAHUSA:

— TOTOBHOCTH K TpyAy, OCO3HAHHC LECHHOCTHU MaCTCpPCTBaA,

TPYyI0JII001E;

— TOTOBHOCTHb K aKTHMBHOHU ACATCIIBHOCTHU TEXHOJIOTHYECKOU
" COIMATBHOM HaIPaBJICHHOCTH, CHOCOOHOCTh
WHUIHUHUPOBATD, IJIaHUPOBATh n CaMOCTOATCIIBHO

BBITIOJTHATE TAKYIO JEATCIIEHOCTE;

— WHTEpeC K pa3muHbiM chepam mpodecCHoOHATHHOU
NeSITEeNIbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodecCud W peaqn30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIC IIJIaHbI;

— TOTOBHOCTh M  CIOCOOHOCTH K OOpa3oBaHUIO W
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HMU.

MeTanpeaMeTHbIe Pe3yabTAThl I0JKHBI OTPAKATH:

OBJ1aieHUe YHUBEPCAJIbHBIMHI YUeOHBIMU

NMO03HABATEJIbHbIMH AeliCTBUSMU:

a) 0a30BbIe JIOrHYeCKHe JeiicTBUA.

— CaMOCTOATCIBHO (bOpMy.]II/IpOBaTB U aKTyaJIM3UupoOBaATb
npo6ﬂeMy, pacCMaTpuBaTh €€ BCCCTOPOHHC,

I[ncunnnnnapﬂme Pe3yJbTAaThl U 10/I)KHBI OTPAKaTh:

I1P6 01. cpopMUPOBAaHHOCTH MPECTABICHUN: O XUMHUECKOU
COCTABIISAIONIEH €CTEeCTBEHHOHAYYHON KapTHHBI MHpPA, POJIA
XMMWH B TIO3HAHUU SBJICHUHA IPUPOJIBI, B POPMHUPOBAHUHT
MBIIIJICHHAS B KYJIbTYPhI JINYHOCTH, €€ (DYHKITUMOHATHLHOM
IPaMOTHOCTH, HEOOXOIMMOH JIJIST PEIICHUS TPAKTHICCKUX 3a/1a9
¥ DKOJIOTUYECKU 00OCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TIPUPOIHOM cpee;

IIP6 02. BiajieHNEe CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIHE MOHATHS (XUMUYECKUHN AJIEMEHT,
aToOM, 3JICKTPOHHAs 000JI09YKa aToMa, S-, p-, d-3JICKTPOHHBIC
opOuTaau aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPHUIIATETLHOCTD, CTETICHh OKHCIICHHS, XUMUYECKast
CBsI3b, MOJIb, MOJISIPHAS. Macca, MOJIAPHBIN 00bEeM, YTIIEPOHBIN
cKeneT, QYHKIMOHAIbHAS IPYIIa, padKall, HU30Mepus,
H30MEPbI, TOMOJIOTHYECKHH PsiJI, TOMOJIOTH, YIIEBOIOPOIHI,
KHCIIOPO/I- ¥ @30TCOIeprKAIHE COSAMHEHUS, OMOJIOTHYECKU
aKTUBHBIE BellecTBa (YrIIeBOIbl, )KUPBI, OETTKK), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbBIE
COCAMHECHUS, KPUCTAINIMYECKAsI PEIIeTKA, TUITBI XUMHYECKHUX




— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUSA
JUTS CpaBHEHUS, KiIacCU(UKAUU U 0000IICHUS;

— OmpenensiTh UEIN ACSITEIBHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTUKECHUS,

— BBUIBIATH  3aKOHOMEPHOCTH W TNPOTUBOPEYHUS B
paccMaTpuBaEeMBbIX SIBJICHUSX;

— BHOCUTHb KOPPEKTHUBBI B JESATEIHHOCTh, OIICHUBATH
COOTBETCTBHE pE3YJbTATOB IMEJsAM, OILICHMBATh PHUCKU
MOCJICICTBUM NCATCILHOCTH;

— pa3BHBaTh KpPEAaTUBHOE MBINUJICHUE TPU  PEIICHUU
YKU3HEHHBIX TTPOOIIEM.

0) 0a3oBbI€e HCCJIEN0BATENbCKHE € CTBHS:

— BIAJETh HABBIKAMH  y4cOHO-UCCIICIOBATEIILCKONH |
MPOCKTHON  JICATEIBHOCTH, HAaBBIKAMH  pa3peIICHHS
npooseM;

—  BBIABIATH MIPUYHUHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3MpOBaTh 3aJladyy, BBIJBUTaTh THUIOTE3Y €¢
pElICHHs, HaxXOJIUTh apryMEHTHl Ui JIOKa3aTeabCTBa
CBOUX YTBEPXKJICHUMU, 3a7aBaTh MapaMETPbl M KPUTCPHH
pEIICHHUS,

— aHAJM3HMPOBATh IOJYYCHHBIC B XOJIC PEIICHHS 3aaauu
pe3yNbTaThl, KPUTHYECKU OIICHHBATh UX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATH K3MECHEHHE B HOBBIX YCIOBHSIX;

— yMeTh TIEPEHOCUTh 3HAHWsSI B [O3HABATCIBHYID U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

— yMETh HHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIAMETHBIX
obnacreii;

— BBIIBHraTh HOBBIC WJEH, INpeiaraTh OpPUTHHAIbHBIC
MOAXO/IbI U PEIICHUS;

— CTaBUTh  NpoOIEeMBI M 3a4aud,  JIOMYCKaloIl[ue
aNbTepHATHBHBIC PEIICHUSI.

peakuuii (OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE, IK30-1
SHIOTEPMHUYECKUE, PEAKIINA HOHHOTO OOMEHa), pPacTBOp,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, IIEKTPOJTUTHIECKAS
JIUCCOIMAIINS, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiuu, XUMUYECKOE PABHOBECHE), TCOPUH U
3aKOHBI (Teopm[ XUMHUYECKOI'O CTpOCHI/Iﬂ OpFaHI/I‘IeCKI/IX BCIICCTB
A.M. bytneposa, Teopust SIEKTPOJIUTHUECKOM TUCCOIUAINH,
nepuoanyeckuii 3akoH [{.1. MeHeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIUYECKUH SI3BIK XUMHH,
(haKkTOIOTUUECKHE CBEJACHHUS O CBOMCTBAaX, COCTaBe, MOJYUCHUH U
6630HaCHOM HCIIOJIBb30BaHUU B&)KH@?IH.IHX HeOpFaHI/ILIeCKI/IX 158
OpFaHI/ILIeCKI/IX BCIICCTB B 6BITy 158 HpﬂKTH‘—ICCKOﬁ JCATCIIBHOCTU
YeJIOBEKa;

ITP6 03. cpopMupoBaHHOCTH YMEHUH BBISBIISATH XapaKTepHbIE
NPU3HAKY U B3aUMOCBSA3b NU3yUCHHBIX IOHATUH, IPUMEHSATh
COOTBETCTBYIOLIUE MMOHATHS IPU ONUCAHUU CTPOEHUS U CBOMCTB
HEOPraHNYECKUX U OPraHMYECKUX BEIECTB U UX IIPEBpalLCHUI;
BBISIBJIATh B3aUMOCBSA3b XMMUYECKUX 3HAHUIN C TOHATUSAMU U
IPEJCTAaBICHUAMU APYTUX €CTECTBEHHOHAYUHBIX IIPEIMETOB;

I1P6 04. chopMUpPOBaHHOCTH YMEHUN UCIIOJIB30BATh
HAaUMEHOBAHMS XUMUYECKUX COCTUHEHHUN MEXIyHApOIHOTO
CO103a TEOPETHUYECKON U MPUKIIAJHON XUMUU U TPUBUATbHbBIE
HA3BaHMSI BAKHEHIINX BEIIECTB (ITHUIICH, alleTUJICH, TTUIEPUH,
denon, popmanbaeru, ykCycHasi KUCIOTa, TIUIMH, yrapHbII
ras, yrieKuciblii ra3, aMMHaK, raieHas u3BecTb, HerameHas
U3BECTb, MUTHEBAS COJIA U IPYTUX), COCTABIATH (POPMYIIbI
HEOPraHUYeCKUX U OPraHUYECKUX BEIIECTB, yPaBHEHUS
XUMHYECKUX PeaKlnid, 00BSCHATH UX CMBICT; TIOATBEPKIATh
XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMHU U 3alUCSIMU ypaBHEHUM




XUMHYECKUX PEAKLIUI;

ITP6 05. cpopmMupoBaHHOCTH YMEHUIN YCTaHABIMBATh
IPUHAJJIEKHOCTh U3YYEHHBIX HEOPraHMUYECKUX U OPraHuYeCKUX
BEILIECTB K ONPEICIICHHBIM KJIaCCaM U IPyIIIaM COCAVMHEHUH,
XapaKTepH30BaTh UX COCTaB U BaXKHEUIIIME CBOMCTBA;
OTIPENENATh BUJbl XMMHUECKUX CBsI3el (KOBaJIeHTHasI, HIOHHas,
MeTaJIJIN4€eCKast, BOJOPO/IHAs ), TUIIBI KPUCTAININYECKUX PELIETOK
BELIECTB; KIacCU(ULIUPOBATh XUMUUECKHUE PEAKIIH;

ITP6 07. cpopmMupoBaHHOCTH YMEHUN IPOBOAUTH PACUEThI I10
XUMHUYECKUM (popMyraM U ypaBHEHUSM XMMHUYECKUX peakiui ¢
UCI0JIb30BaHUEM (U3NYECKUX BEJTMYHH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMalibHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA;
UCIOJIb30BATh CUCTEMHbIE XMMUUYECKHE 3HAHUS Il IPUHATUS
peleH B KOHKPETHBIX AKU3HEHHBIX CUTYaIUsX, CB3aHHBIX C
BEIIECTBAMU U UX IIPUMEHEHUEM.

OK 02.
Hcnonb3oBarh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHanuza u
UHTEpPIpETAINH
nHpopManuu u
nH(pOpMAaLMOHHbBIE
TEXHOJIOTUU IS
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON
JeSITENEHOCTH

JIMYHOCTHBIE pPe3yJabTaThl JO0/KHBI OTPAXKATH B YaCTH:
HEHHOCTH HAYYHOIO IMO3HAHUSA:

— cpOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIECTBEHHOM

IIPpAaKTHUKHU, OCHOBAHHOI'O Ha Juaiaorc KYJIbTYD,
CHOCO6CTBYIOH_ICFO OCO3HAaHHIO CBOC€TO MECTa B
MOJIMKYJIBTYPHOM MHUPCE;

— COBCPHICHCTBOBAHHUEC SI3LIKOBOM u YATATEIILCKOM

KYJIbTYPbI KaK CpCACTBa B3aHMOHeﬁCTBHH MCXKAY JIIOAbMHU
" IIO3HAHUSA MUPA,

— OCO3HaHHC ICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTD
OCYHICCTBJIATDH IIPOCKTHYIO u HCCJIICA0BATCIILCKYIO
ACATCIIbHOCTD HHANBUAYAJIIbHO U B I'PYIIIC.

JAucuuninHapHblie (MpeIMeTHbIE) pe3yJabTaThl U J0JKHbBI
0TpakKaTh:

IIP6 06. BiazieHNE OCHOBHBIMU METOJIaMH HAY4YHOTO MMO3HAHUS
BEILIECTB U XUMUYECKUX SBJICHUH (HAOIIOICHUE, U3MEPCHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHHE);

I1P6 07. chopMupoBaHHOCTH YMEHUN TPOBOAUTH PACUETHI IO
XUMHYECKUM (popMyriaM U ypaBHEHUSM XUMHUECKUX PeaKuil ¢
UCIOJIb30BaHNEM (DU3NYECKUX BETUYHH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOUW CTOPOHBI: MACChl, 00beMa
(HOpMallbHBIE YCTIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA,;
HCII0JIb30BAaTh CUCTEMHbBIE XUMUUECKHUE 3HAHUS JJIs IPUHATHUSA
pELIEHUI B KOHKPETHBIX )KM3HEHHBIX CUTYalLUsX, CBA3aHHBIX C




MeTanpeuMeTHHe PeE3yJabTaThl A0JKHbI OTPAKATL:
OB.]'Ia)IeH]/Ie YuuBEpcaJdbHbBIMHU y‘leﬁHbIMl/I
NO03HABATEJIbHBIMHY JeiiCTBUSIMMU:

B) pa6ora ¢ ungopmanueii:

— BIAJeTh HaBbIKAMM  [OJIyueHUS HMH(POpMaLuu U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIISITh IMOMCK, aHAJIMW3, CHCTEMAaTU3alUI0 U
MHTEpIpeTAN0 HHPOPMAIMN Pa3IMYHbIX BUJIOB U (hopM
MIpe/ICTaBICHMUS;

— coO3/JaBaTh TEKCThl B pa3jMuYHBIX (QopmMaTax € Y4eToM
Ha3HaueHus: uWHGOpMalMu W LEJNEeBOH  ayJuTOpUH,
BbIOMpass ONTUMAJbHYIO (QOpMYy TMpEACTaBICHHUS H
BHU3yaJIH3alliy;

— OILIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OPMALINH,
€€ COOTBETCTBME IIPAaBOBBIM M MOPAIbHO-3THYECKUM

HOpMaMm;
— BIAQJETh  HABBIKAMH  pACIO3HABaHWSI W 3alUTHI
nHpopManuu, HH(pOpMAITMOHHOM 0€30MacHOCTH
JMYHOCTH.

BCIICCTBAMU U UX ITPUMCHCHHUCM,

I1P6 08. cpopMUpOBaHHOCTH YMEHUH IJIAHUPOBATH U
BBITIOJTHATH XUMHYECKHUI IKCIIEPUMEHT (TIpEeBpaLieHUs
OpraHWYeCcKUX BEIIECTB MPU HArPEBaHUH, MMOJTyYEHUE STUIICHA U
M3Yy4YEHHUE €ro CBOMCTB, KAUECTBECHHBIC PEAKIINH HA aJIbJICTH/IbI,
KpaxmaJl, YKCYCHYIO KHCIIOTY; ICHaTypalus OCJIIKOB MPH
HarpeBaHUU, [IBETHBIE PEAKITUU OCIIKOB; IPOBOIUTH PEAKIIUU
MOHHOTO OOMEHa, OTIPEIENATh CPEeNy BOJAHBIX PACTBOPOB,
KaueCTBEHHBIC PEaKIIMK Ha CyJibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUSI; PeIIaTh AKCIIEPUMEHTATbHbIE
3amauu o remam "Metamutel" u "Hemerannsr") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKU O€30TTaCHOCTH MPU 0OpaIeHnuu ¢
BEIIIECTBAMH M JJAOOPATOPHBIM 000PYI0BAHUEM; IPECTABISATh
PE3YIBTAThl XUMUYECKOTO IKCTIEpUMEHTA B (JOpME 3aInCH
ypaBHEHUH COOTBETCTBYIOIIMX PEaKIMi ¥ (JOPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3y/IbTATOB;

I1P6 09. chopMUPOBAaHHOCTH YMEHHUS aHAJIU3UPOBATH
XUMHUYECKYI0 HH(OPMALINIO, TIOJIY4aeMYIO U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoil nHpopmanuu, cetb IHTEpHET U

Apyrue).

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTtath B
KOJUICKTUBE U
KOMaHJ1e

JIMYHOCTHBIE pe3yJjabTaThl J0/I’KHBI OTPAXKATD B YaCTH:

IPaAKAAHCKOIo0 BOCIIMTAHUA:

— T'OTOBHOCTH BCCTH COBMCCTHYIO ACATCIIBHOCTD B

HHTCPCCAX I'PAKIAHCKOTI'O O6H_ICCTB8.;

— YMCHHUC B3aHMOJICHICTBOBATh C conralbHbBIMH

WHCTUTYTaMH B COOTBETCTBUUM C HX (QYHKUUAMH H
Ha3HAUYEHUEM.
MertanpeaMeTHbIe Pe3yabTaThl A0JKHbI OTPAKATH:

JAucuuninHapHblie (MpeIMeTHbIE) Pe3yJabTaThl U J0JKHbBI
0TpPaXKaTh:

I1P6 08. chopmMupoBaHHOCTH YMEHUH TIIIAHUPOBATH U
BBITIOJTHATH XUMUYECKHUI KCTIEPUMEHT (IIpEeBpaICHUS
OpraHMYECKUX BEILECTB MPU HarPEBAHUU, MOTYYCHHE STUIICHA U
M3Y4YEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIINH HA aJIbJETH/IbI,
KpaxMmaJ, YKCYCHYIO KHCIIOTY; AeHaTypalus OeIKoB Mpu
HarpeBaHWH, IIBETHBIE PEeaKIIUU OEJIKOB; IPOBOUTH PEAKIIUU
MOHHOTO 0OMEHa, OMPEIENSITh CPEY BOJIHBIX PACTBOPOB,




OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU
NeHCTBUSAIMU:

0) coBMecTHas 1esSITeJIbHOCTD.

MIOHUMAaTh U KCII0JIb30BATh MPEUMYLIECTBA KOMAHIHOW U
WHIUBUIAYaIbHON pabOTBHI;

MPUHUMATh LEeH COBMECTHOM JeSITENIbHOCTH,
OpraHM30BBIBATh W KOOPJMHUPOBATH JEHCTBUS MO €€
JOCTH>KEHHIO: COCTaBJIATH IUIAH JEHCTBUW, paclpeneisTh
poJii ¢ Y4eTOM MHEHHMH YYacCTHUKOB OOCYXJaTh
pe3yNbTaThl COBMECTHOU pabOTHI;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSX
peaJlbHOTO,  BHUPTYaIbHOIO M KOMOWHHPOBAHHOTO
B3aUMO/ICHCTBHS,

OCYILIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEJIEHUE B
pa3NIUYHBIX  CHUTyalUsiX, MpOSABIATb TBOPUYECTBO U
BOOOpakeHue, ObITh HHULIUATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMHU PeryJIssTUBHBIMU
JefHCTBUSIMH:

r) NPpUHATHE ce0s U IPYTUX JIIoAei:

MPUHUMATh MOTHBBI W apryMEHTBI JIPYIHX JIIOJCH IpH
aHaJIM3e Pe3yJbTAaTOB JCSTEIBHOCTH;

MpHU3HABaTh CBOE IMPAaBO W MpaBO JAPYrHX JIIOJCH Ha
OIIINOKU;

pa3BHBaTh CIIOCOOHOCTH IMOHMMATh MHP C IO3UIUHU
JIPYroro 4eJOBeKa.

Ka4eCTBEHHBIE peaKkIK Ha CynbdaT-, KapOoHAT- ¥ XJIOPU-
AQHUOHBI, HA KATUOH AMMOHMUS; peLIaTh KCIIEPUMEHTAIIbHBIE
3azauu 1o Temam "Mertasuibl" u "Hemeramibl") B COOTBETCTBUHM €
NpaBUJIAMH TEXHUKH 0€30TIaCHOCTH TPH 0OpaIeHnH ¢
BEIIECTBAMH U JIA00OPATOPHBIM 000PYIOBAHUEM; IIPENICTABIISATH
pe3yJIbTaThl XUMUYECKOIO SKCIIEPUMEHTA B (hOpMeE 3arucu
YpaBHEHU COOTBETCTBYIOIIUX peakuuil U (opMyanpoBaTh
BBIBO/IbI HA OCHOBE ATHX PE3YJIbTATOB.

OK 07.
CopelicTBOBaTh
COXPaHEHUIO
OKpY’Karollen cpebl,
pecypcocOepexeHuIo,

JIMYHOCTHBIE pe3yabTaThbl JO0JKHbLI OTPAYKATDL B YaCTH:

IKOJOIrn4€CKOro BOCIIuTaHus :

chOpMHUPOBAHHOCTh
MOHUMaHHE BIIMSTHUS

IKOJIOTUYECKOU KYJBbTYpBI,
COLIMAJIbHO-3KOHOMUYECKUX

JucuuiuinHapHblie (MpeAMeTHbIe) pe3yJIbTAThI M 10JIKHbI
0TpPakKaTh:

ITP6 01. chopMHPOBaHHOCTH MPEACTABICHUI: 0 XUMHUUECKOM
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU
XMMHUU B TIO3HAHUM SBJICHUN IPUPOAbI, B (GOPMUPOBAHUN




IIPUMEHSATH 3HaHUsI 00
M3MEHEHHUH KIMMAaTa,
MIPUHIUTIBI
OepeKIIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
NENCTBOBATH B
Ype3BbIYaHBIX
CUTYaIHsAX

IIPOLIECCOB  HAa COCTOSIHUE IPUPOJHOM M COLMAIBHOU
cpensl, OCO3HaHue 1J100aJIbHOTO Xapakrepa
9KOJIOTUYECKHUX TTPOOIIEM;

— IUIAHUPOBAHME W OCYIIECTBIECHHWE  JCUCTBUHA B
OKpYXKalolllel Ccpele Ha OCHOBE 3HAHUA  LeJIeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— QAKTHBHOE HENpHUATHE JEHUCTBHUW, MPHUHOCALIIUX BpPEN]
OKpYKarollen cpere;

— yYMEHHE IIPOrHO3UPOBATh HeOJIaronpusiTHbIE
JKOJIOTHYECKHE MOCIIEACTBUS IpeaIPUHUMAEMBbIX
JNENUCTBHMN, MPEAOTBPAIATh UX;

— pacmIMpeHue OIbITa JEATEIbHOCTH  SKOJOTHYECKOU
HaIlpaBJIEHHOCTH.

MeTanpeaMeTHbIe Pe3yJabTAThl 10JKHBI OTPAKATD:

OBJj1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU
MO3HABATEJIbHBIMH AeHCTBUAMM:

B) padora ¢ undgopmanueii:

— HCMOJb30BaTh CpeacTBa MH(OPMALIMOHHBIX U

KOMMYHHKAITMOHHBIX TEXHOJIOTHI1 B pelICHHH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX
3aJ1a4 ¢ COOJIIOJICHUEM TPEOOBAHUN IPTOHOMHKH, TEXHUKH
0€30MMacCHOCTH, THTHEHBI, PECypcoOCOCpeKEHHS, MPABOBBIX
u TUYECKUX HOPM, HOPM HH(OPMAITMOHHON
0€30I1aCHOCTH.

MBIIUJICHUS U KYJIbTYPbI JINYHOCTH, €C (l)yHKL[HOHaJIBHOI;'I
T'paMOTHOCTH, HeOGXOﬂHMOﬁ U PCIICHUA MMPAKTUYCCKUX 3a1a4
U 9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO M IPUPOJTHOM CpEIE;

I1P6 10. chopmupoBaHHOCTh YMEHUIN COOJIIOIATH MTPABUIIA
HKOJIOTMUYECKH 11€1€cO000Pa3HOro MOBEACHUS B OBITY U TPYAOBOMH
JIEATEIBHOCTH B LENSAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXKaroIllel MPUPOJIHOM CPeJibl; yYUTHIBATh ONTACHOCTh
BO3/ICIICTBUS HA KUBbIE OPraHU3MbI OIIPEIEIICHHBIX BEIIECTB,
IIOHUMAsl CMBICJI ITOKA3aTeNsl NPEAEIbHON JOIYCTUMOMN
KOHIIEHTPALUU.
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2. CTpyKTYypa M cojiep:kaHue 0011e00pa30BaTeIbHON JUCHHIIMHBI « XUMHUSD)

2.1. O0beM JMCHUIIMHBI M BU/IbI Y4e0HOI padoThI

Bua yueoHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
B T.4.

OcHOBHOE coJep:KaHue 98
BT. U..

TEOpEeTUYECKOe 00yIeHne 32
MPaKTUYECKHUE 3aHITH 48
abopaTOPHBIC 3AHITHS 14
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lepKaHue (CoAep:KaHue m
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEOPETHIECKOE 00yUeHnE 12
MPAKTUYECKHUE 3aHATHS 24
ab0paTOPHBIC 3aAHITHS 8
IIpome:kyTouHas arTecTanusi(3K3aMeH) 6
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

Obmbewm, YposeHsb
aK. 4/B OCBOEHHS
oM | ®opmupye
HaumenoBanue Conepskanne y4e6HOro MaTepuasa (0CHOBHOE H NPO(eCCHOHATLHO-OPHEHTHPOBAHHOE), amee Mble
PAa3esioB U TeM 1260paTOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHOM MOIYJIb qu;fgzz KOMIIETEHI
eCKOM "
moaAroToB
KH, aK. 4
1 2 3 4 5
OcHOBHOE coep:KaHue 98
Paznen 1. TeopeTnyeckue 0CHOBBI XUMUH 34/22
Tema 1.1. OCHOBHOE Coep:KaHUe 6
OcHoBHbIC TeopeTnueckoe odyueHnue
S XuMudeckuil smeMeHT. AToM. Sapo aroma, HM30TONBL DIEKTpPOHHAs 000JIOYKA. DHEPreTHYECKHE OK 01 3
. YPOBHHU, IOXYPOBHH. ATOMHBIE opOuTamd, s-, P-, O- osmemeHTsl. OCOOEHHOCTH pacCIpeIeICHHs 5
3aKOHBI, DIEKTPOHOB IO OpOUTANAM B aTOMax »JIEMEHTOB IMEPBBIX YETHLIPEX MEPHOAOB. DJIEKTPOHHAS
CTPOCHHC aTOMOB | kogdhurypanus aroMoB. OCHOBHBIE XUMHYECKUE 3aKOHBI
XUMHUYCCKIX IIpakTHYeCKHe 3aHATHS
HIICMCHTOB I[Mpaktuyeckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHHU U PACYETHI 110 YPABHEHUAM 4
XUMHUYECKUX PEAKIIUID.
Tema 1.2. OcHOBHOE cojlep:KaHue 4
Iepuonmieckuit | [Ipakruueckue 3aHATHS
3aKOH U
Iepuomuueckas | |1paKTnieckas pabora Ne2. «lsyueHne NEpHOMMYCCKMX 3aKOHOMEPHOCTCH M HX B3aHMOCBS3M CO OK 01
ceTeMa CTPOEHHEM ATOMOBY. ) OK 02
PelieHye MPaKTUKO-OPHMEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHMH Ha XapaKTepH3allMi0 XUMHYECKHX
XAMITACCIX 3JIEMEHTOB «MeTanueckue / HEMETAIUIMYECKUE CBOMCTBA XMMHYECKHX 3JIEMEHTOB B COOTBETCTBUM C 4

anemeHTOB J[. 1.
MeHaeneeBa, ux
CBSI3b C

UX 3JIEKTPOHHBIM CTPOEHUEM U TOJIO)KEHHEM B MEPUOJUYECKON CHCTEeME XMMHUUYECKHX 3neMeHToB J[.H.
Menneneesa»
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COBPEMEHHOM
TEOpUei
CTPOEHUSA ATOMOB

Tema 1.3. OcHoOBHOE coep:KaHue
CtpocHue Teoperuueckoe o0yueHue
B TB " =
CIIecTBa CrpoeHue BemiecTBa. XUMHYECKas CBs3b. Buabl xuMmuueckoidl cBsi3M (KOBaJEHTHAs HEMOJSpHAs M OK 01
pupoJa . .
XEMEIquKOﬁ MOJISIpHAsi, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa30BaHMsS KOBAJIEHTHON XMMMUYECKOH CBSA3M
CBSI3H (oOMeHHBIN U JTOHOPHO-aKLENTOpPHBIN). BogopoaHas cBsi3b. BaneHTHOCTB. DIEKTPOOTPULIATENBHOCTD.
MHoroo6pasHe Crenensb okucinenus. MIOHBI: KATHOHBI U AHHMOHBI
B TB
emee IIpakTHYeckne 3aHATHSA
[Ipaktnueckas pabora Ne3. «CrpoeHue BemecTBa W NPUPOJIa XUMHUYECKOM cCBsi3u». Permienue
MPaKTUYECKUX 3aJaHUI Ha COCTABIIEHUE JIEKTPOHHO-Tpapuueckux Gopmyn 3neMeHToB 1-4 nepuoaos
Tema 1.4. OcHOBHOE co/lep:KaHue
Knaccupuxanus, | Teopermueckoe obyuenue
1 HOMCHKJIAaTypa  |Knaccudukanusi HEOpraHMYecKux BemlecTB. HoMeHkiaTypa HEOpraHM4ecKuxX BeIIecTB (OKCHIIBI, OK 01
HEOPraHUYeCKUX  |TUAPOKCUABI, KUCIOTHI, COJIM). BelecTBa MONEKYISIPHOTO M HEMOJIEKYIIIPHOTO CTPOCHHUS. ATrperatHsie OK 02
BEILECTB cocrosiHusl BemiecTBa. Kpucraminyeckue u amMop(dHble BellecTBAa. 3aKOH IOCTOSHCTBA COCTaBa

BEIIeCTBA. THIIBI KPUCTAINIMYECKHUX PEIICTOK (aTOMHaH, MOJICKYJIIpHAsA, HMOHHAas, MCTaJ’IJ’II/I‘{eCKaﬂ).
3aBHCUMOCTh CBOMCTBA BEIIECTB OT THIIA KpPICTEL]'IJ'IH‘ICCKOfI pCH_IéTKI/I

IlpakTHYeckue 3aHATHSA

[Ipaktuyeckas pabora Ne4. «HomeHknaTypa HEOpraHH4eCKUX BEIIECTBY.

Pemenne npakTuyeckux 3alaHUil MO KilaccU(UKAMK, HOMEHKIAType U XUMHUYECKUM (Qopmyliam
HEOPraHMYeCKUX BEIIECTB PA3IMUYHBIX KJIAcCOB (yrapHbli ras, yrieKuCIbIM ras, aMMHUak, rameHas
U3BECTh, HETalleHash W3BECTb, NMUTHbEBas COJA M JPYTUX): Ha3BaHHUs BEILECTB IO MEXIyHapOJIHOM
(MIOITAK) wunm TpuBHAIbHOM HOMEHKJIATYpe U COCTaBi€HHE (POPMYJIbl XMMHUYECKHX BEILIECTB,
OTIpEENIEHNE IPUHAIEKHOCTHU K KIIaccCy.
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Tema 1.5.

THIIBI XUMHYECKUX

peakuui

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

Xumnueckass peakuus. Kiaccupukanus M TUNBI XUMHUYECKHMX pPEAKUMHA B HEOPraHUYECKOW U
OpraHMYECKOM XMMHHU. 3aKOHBI COXPAHEHHSI MacChl BELIECTBAa, COXPAHEHMsI U IMPEBPALICHUS 3HEPruu
P XUMHUYECKUX peakuusix. OKHUCINTEIbHO-BOCCTAHOBUTENbHbBIE peakluu (ypaBHEHUS OKHUCIICHUS-
BOCCTAHOBJICHUs, CTEIEHb OKHUCJIECHUS, OKHUCIUTEIb W BOCCTAHOBUTENb, IPOLECCHl OKHUCICHUA U
BOCCTAHOBJICHMS], Ba)XKHEHIINE OKHCIUTEIM U BOCCTAHOBMTENM, METOJ JJIEKTPOHHOro OanaHca,
NIEKTPOJIA3 PACTBOPOB M PACIIIABOB BEIIECTB, OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU B IIPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEIESITEIbHOCTH OPTaHU3MOB)

JlabopaTopHble 3aHATUSA

JlaboparopHas padoTta Nel «Tunbl XUMHUYECKUX peaKIUii».

CocraBneHme u YpaBHUBAHUEC OKHCIIMTCIbHO-BOCCTAHOBUTCIbHBIX peaKHI/II\/’I MCTOAOM JBJICKTPOHHOI'O
Oamanca. PacueTHbple 3a7auM Ha HAXOXKIECHHE OTHOCHTEILHON MOJIEKYISIPHOH MAacChl, ONpeeieHHe
MaccoBOM J0JIN XUMHWYECKHUX JJIEMEHTOB B CJIOKHOM BEIIECCTBE.

OK 01
OK 02

Tema 1.6.
CkopocTh

XUMHYECKUX
peaKkui.
Xumudgeckoe
paBHOBecHE

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

CKopocTh peakuud, €€ 3aBHUCHUMOCTh OT PA3IMYHBIX (PAKTOPOB: MPHUPOABI PEarupyrouinx BeIllecTB,
KOHLIEHTPALIMK pEearupyomux BeleCTB, TEeMIEpaTypbl M IUIOMIAJM PEaKIMOHHOW MOBEPXHOCTH.
TemoBbie 3 deKTh XUMHUECKUX PEaKIUil: 9K30- U HJI0TepMUudeckue peakuuu. OOpaTuMble peakiuu.
Xumuyeckoe paBHOBecue. @DakTOphl, BIUAIOIME HA COCTOSHUE XHMHUYECKOTO paBHOBECUS
(KOHIIEHTpAaIUs peareHTOB WK MPOIYKTOB peakiuu, naBieHue, temmneparypa). [Ipunmun Jle Ilarense

IIpakTHYeckue 3aHATHS

[IpakTuueckas paborta Ne5. «BnusiHue pa3nuyHbix (PakTOPOB HA CKOPOCTH XUMUYECKOUN PEaKIIUN.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUid Ha npuMeHeHue mnpuHnuna Jle-Illatenve mns
HAXO0XJCHUS HANpPAaBIICHUS CMEIICHUS PAaBHOBECHS XUMUYECKOW peaknuud M aHaimu3 (PakTopos,
BIIMSIIOIIMX HAa CMELIEHNE XUMUYECKOTO PaBHOBECUS

JlabopaTopHble 3aHATHS

OK 01
OK 02
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Jlaboparopuas padota No2 «l3yueHne 3aBHCUMOCTH CKOPOCTH XUMHUYECKOM pEaKkIlii OT KOHIIEHTPAIIUU

pearupyomux BemecTs». McciaenoBanne 3aBUCUMOCTH CKOPOCTH PEaKIUK OT KOHIIEHTPAIIUH. 2
OmnpeneneHrne KOHCTAaHTB CKOPOCTH PEAKIMH I'PpahueCKUM METOIOM.

Tema 1.7. OcHoOBHOeE coep:KaHue 6

PacTBOpEI, T€OPHUA | Tegpernueckoe 0GydeHne

SJICKTPOUTHICCKO | pacTopel. Buabl pacTBOPOB 10 COAEPKAHMIO PACTBOPEHHOTO BemiecTBa. Pactopumocts. [oHsTHE O

H TMCCOIMAIMM ¥ | ypcriepcHBIX cHCTeMax. VICTHHHBIC M KOJUIOMAHBIC PAacTBOPHL MaccoBas JOJIs BEIECTBA B PacTBOPE.

MOHHBIIT 0OMeH [Tonartue o BomopoanoMm mokazarene (pH) pactBopa. Dnekrponutuueckas auccouuarys. CUIbHBIE U 2 OK 01
cIa0ble JIEKTPOIIUTHI, HEDIIEKTPOJIMTEL Peakiuu HOHHOTO 0OMeHa OK 02

OK 04

JlabopaTopHble 3aHATUA OK 07
Jlaboparopras padota Ne3 «Peakruu ruyiposu3ay. CocTaBJIeHHE peaKIHid THAPOJIN3a CoJeH 2

KonrpoJubHas
CrpoeHue BellecTBa U XMMHUYECKHE peakiuu (1o paszaeny 1) 2

padora 1

Paznen 2. Heopranuveckass XamMust 22/16

Tema 2.1. OcHoBHOe conep:xaHue 10

®usuko- Teopernveckoe o0yueHune

XUMHYCCKHUC Mertamibl. [Tooxenue metamioB B [leproanueckoil cucteMe XUMUUYECKHUX 3JIeMEHTOB. OCOOEHHOCTH

CBOMCTBA CTpOEHUS IEKTPOHHBIX 000JI04eK aTOMOB MeTaiuoB. O0ue gusndeckue cBoiicTBa MeTauioB. CIiiaBbl

HEOPraHWYECKUX |METAJUIOB. DJIEKTPOXUMHUYECKUH Pl HANIPSYKEHUN METaIOB. XMMHUYECKHUE CBOMCTBA BaXKHEUIIINX 2 OK 01

BEIIIECTB METAJUIOB (HAaTpUH, KaJui, KaJbllui, MarHui, aTFOMHUHUH, [IMHK, XPOM, JKEJIe30, Me/Ib) U UX OK 02
coenuHeHuit. OO0mIKe crocoObl MoMydyeHus: MeTaluioB. [IpuMeHeHre MeTallIoB B ObITY U TEXHUKE OK 04
Hemerannsl. [lonoxxenue Hemetamios B [leproanueckoit cucreme XumMuueckux snemeHToB [1.1.
MenpeneeBa 1 0COOEHHOCTH CTpOEHUSI aTOMOB. DU3NUECKUE CBOMCTBA HEMETAIIOB. AJUIOTPOIHS
HEMETaIJIOB (Ha MpUMepe KUCIOpoAa, cepbl, pochopa u yrieponaa). XUMUUECKUE CBOMCTBA U
MIPUMEHEHHE BaKHEHIIINX HEMETaUIOB (TaIOTeHOB, Cephl, a30Ta, Gpocdopa, yriepoaa U KpeMHHUS) U UX 2

COCOUHEHMUI (OKCI/IIIOB, KHUCJIOPOACOACPIKAINX KUCIOT, BOAOPOIHBIX COCHHHGHHﬁ). HpI/IMeHeHI/Ie
BaKHEMIIINX HEMETAIIOB U UX COEAUHEHHN. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HCOPraHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUAOB, KUCJIOT, coJieil u ,Z[p)
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HpaRaneCRne 3aHATUSA

[MpakTudeckas padbota Ne6. «DU3NKO-XUMHUUYECKUE CBOMCTBA HEOPTAHNUECKUX BEIIECTBY.

Pacuérbl Macchl BellecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WK 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEMICCTB, pacdyéThl Macchl (00BEMA, KOJIUYECTBA BEIICCTBA)
MPOJIYKTOB PEAKIIMU, €CIM OJHO U3 BEUIECTB UMEET MPHUMECH. PelIeHne MpaKTUKO-OPUEHTUPOBAHHBIX
3aJlaHUi Ha CBOICTBA, COCTaB, NOJYyYEHHE U OE30I1aCHOE MCIOJIb30BAHNE BAKHEUIINX HEOPTaH MUECKUX
BEIIECTB B OBITY M IPOPECCHOHATBHOMN JCATEIFHOCTH YEIIOBEKA

JlabopaTopHble 3aHATUSA

Jlaboparopras padora Ne6 «CBO¥CTBa METAIOB U HEMETAJLIOBY. PelIeHne dKCIepuMeHTATBHBIX 3a/1a4
10 CBOWCTBAM XUMHUYECKHM CBOWCTBAM METAJUIOB U HEMETAJUIOB, 10 PACIIO3HABAHHWIO M TIOJTYYCHHIO
COCIMHEHUH META/UIOB U HEMETAJIOB

Tema 2.2. OcHOBHOE coiep:KaHue
Wnentudukais  |[Ipaxruueckue 3anstus
HCOPraHNM4CCKUuX
BeleCTB [IpakTnueckas pabota Ne/. «KauecTBeHHble XMMHMUYECKUE PEAKIUU, XapaKTEpHbIE ISl OOHapYKEHUS
HEOPraHMYECKHUX BEIIEeCTB (KATHOHOB U aHUOHOB)».
CocraBiiecHHE YypaBHEHHUM peakiuidi oOHapykeHus kathoHoB [-VI rpynnm u aHWOHOB, B T.4. B
MOJIEKYJISIpHOM M MOHHOUM ¢opmax. Peakuunu oOHapyXKeHHs HEOPraHMYECKUX BEIIECTB B PpEalbHbIX 8E gé
00BEKTaX OKpYXKaloIIe cpebl. OK 04
JlaGopaTopHble 3aHATHS
Jlaboparopnas pabota Ned «lMnentudukanus HEOPraHMYECKUX BEIIECTB, AHAIUTHYECKHE PEaKIUU
QHUOHOBY.
Pemenne skcriepuMEHTANBHBIX 337a4 MO XHMHUYECKUM CBOMCTBAM METANIOB M HEMETAIJIOB, IIO
pacrmo3HaBaHUIO U TMOJYYECHUIO COCIUHEHHI METalIOB M HEMETaUIOB (B3aHMMOJCHCTBHE THUIPOKCHIA
ATIOMHUHHS C PACTBOpPaMH KHUCIIOT U Iienouel,). MnenTudukaius HeopraHndeckux BellecTB (KaTHOHOB
I-VI rpynnm uiaM aHMOHOB) C UCHOJB30BaHUEM HX (DU3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX
KaueCTBEHHBIX PEaKIUu.
Tema 2.3. OcHoBHOE coepxaHue
HIpounssoncrso TeopeTudeckoe ofydenne
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Heopranuueckux | OOmme mpeacTaBiaeHus O MPOMBIIUICHHBIX CHOCO0aX MOJTYYEeHUs XUMUYECKUX BEUIeCTB (Ha mpuMepe
BELECTB. MPOU3BOJICTBA aMMHaKa, CEpHOM KuCIOThl). YUepHas u 1BeTHas Metautyprus. lIpakTuyeckoe
3HaueHue MIPUMEHEHHE BJIEKTPOJIN3a JUIsl OJYyYEHHS LIEIOYHbIX, IIEJOYHO3EMENIBHBIX METAUIOB U AIFOMUHUS. 2
¥ [IPUMCHCHHE B CTexIo ¥ cuIMKaTHas MPOMBIIUIEHHOCTH. [IpoGiiema 0TX0/10B M TOOOYHBIX POTYKTOB OK 01
ObiTy IIpakTnuyeckune 3aHATHSA OK 07
U Ha MPOU3BOJCTBE
[Ipaktuyeckas padora Ne8. «Heoprannmueckast XUMHs B COBPEMEHHOM MHUPE.
Pemrenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUM O POJIM HEOPTAHMYECKOW XMMHH B PA3BUTHHM ITHUIIEBOMN 2
0€30MacCHOCTH.
KonTpoabHast .
CBolicTBa HEOPraHWYECKUX BEUIECTB (110 pa3aemy 2) 2
padora 2
Paspnen 3. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH 6/4
Tema 3.1. OcHOBHOE coep:KaHue 6
Knaccudukauus, | Tegpernueckoe o0yuenne
CTPOCHHC [IpenMeT OpraHMYeckoil XMMHM: €8 BO3HMKHOBEHHE, Pa3BUTHE M 3HAYEHHE B IIOJYYEHHH HOBBIX
1 HOMCHKJIATYPA  [gerecTB M MaTepHajioB. Teopust CTPOEHUsSI OpraHMuecKux coequnenuii A.M. Byrieposa, e€ 0CHOBHBIE
OpraHM4eCcKux nojoxeHus. CTpyKTypHble (HOPMYJIbI OpraHUYECKHUX BeEIIeCTB. ['omoJsiorws, u3omepus. XUMHUYECKast 2 OK 01
BCIICCTB CBSI3b B OPraHUYECKUX COCNUHEHUAX: KPaTHLIE CBSI3U, G- U TT-CBAI3H.
IIpakTHYeckue 3aHATHS
[IpakTuueckas pabora Ne9. «HomeHknaTypa opraHM4ecKUX BEIIECTBY.
CocraBiieHHE TOJIHBIX M COKpAIICHHBIX CTPYKTYPHBIX (DOPMYJT OpPraHHMYECKHUX BEIIECTB OTIENbHBIX
KJIACCOB, HWCIIONB3yd MX Ha3BaHMUS IO CUCTEMATUYECKOM M TpPUBUAIBHOM HOMEHKJIAType (3TUIIEH, 4
alleTU/IeH, TuIepuH, QeHon, GopManbAeTua, yKCyCHas KUCJIOTa, TIUIMH). PacueTsl mpocteiimiei
(bopMyIbl OPraHUYECKOM MOJIEKYIIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)
Pa3znen 4. YrieBoaopoanbl 12/6
Tema 4.1. OcHoBHOE coepxaHue 6
YTIIeBOJIOPO/IBI U | Tegpermdeckoe 06ydeHHe
UX MPUPOAHBIC [IpenenbHble YIIEBOAOPOALI (AIKaHBI): COCTAB M CTPOEHUE, TOMOJOTHYECKHH psia. MeraH W oTaH: 2
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HCTOYHHUKHU

COCTaB, CTPOCHHE, (PM3NUECKUE U XUMHUYECKHE CBOMCTBA (PEaKLMU 3aMEICHHS ¥ TOPEHUS ), HaXOXKICHUE
B IIPUPOJE, NOJYyYEHUE U IPUMEHEHNE

HenpenenbHble yrieBo0po/ibl (aIKEHbl, aJIKaUEHbl, aJTKUHBI).

ANKeHBl: COCTaB MU CTPOECHHUE, T'OMOJIOTMUYECKMH psiA. OTWIEH U MPONMIIEH: COCTaB, CTPOEHHUE,
¢u3nyeckue W XMMHUYECKHE CBOWCTBA (peakuu TUAPUPOBAHMSA, TaJOTCHUPOBAHUS, TUApATAIUH,
OKHUCJICHUS U TIOJIMMEPU3ALINN) TIOJyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 um wMerwiOyraameH-1,3, XWMHUYECKOEe CTPOSHHUE, CBOMCTBa (peaKiius
MOJIMMEPHU3aLNH ), TPUMEHEHUE (JIJ1s1 CHHTE3a MPUPOAHOTO U CHHTETUYECKOTO KaydyKa U PE3UHbI).
AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKUN psAl. ALETHIIEH: COCTaB, XUMUYECKOE
CTpoeHue, (U3MUEeCKUe U XUMHYECKHE CBOMCTBA (peakuuMu THAPUPOBAHUS, TaJlOr€HUpPOBAHUS,
ruipaTallid TOpEeHUs), NOJy4yeHHEe U MPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH MAJIs
CBapKH M PE3KH METAJIOB)

ApomMarudeckue yrieBoJopoabl (apeHsl). beH3onm u Toiyon: cocTaB, CTpoeHHe, (uU3MUecKue Hu
XAMUYECKHE CBOWCTBA (peakiuy TaJIOTEHHUPOBAHUS ¥ HUTPOBAHHS), TOJy4deHHE W TPUMEHEHHE.
TokcuyHOCTh apeHOB (BIMsSHUE O€H30Jla Ha OpraHu3M 4yenoBeka). [IpupoaHble UCTOYHHMKHU
yraeBo1opooB. [Ipupoausbiil ra3 u nmonytHeie HedTsAHbIE ra3bl. HedTh u e€ npoucxoxaeHue. Crnocoos
nepepaboTKu HEPTH: TIEPETOHKA, KPEKUHT (TEPMUYECKUH, KaTATUTUYECKUN ), TUPOITU3.

OK 01
OK 02
OK 04

Tema 4.2.
duszuxko-

XAMHYECKUE
CBOMCTBA
YTJIEBOJIOPOJIOB

OcHOBHOE co/lep:KaHue

JlaGopaTopHble 3aHATHSA

JlaGopaTtopnas pabota Ne5 «CBoHCTBA yriIeBOJOPOIOBY.

TpuBuanpHas M MeEXIyHapoJHas HOMEHKIATypa, XHMHYECKHE CBOMCTBA, CHOCOOBI MOJTy4eHUs
yriIeBOJA0POJ0B. MoenupoBaHue MOJIEKYSI 1 XUMHUYECKHUX MPEBpaIlleHul YriieBOJAOPOJIOB (Ha MpuUMepe
JTaHa, ITUJICHA, alleTUJICHA W JIp.) U rajoreHONpOU3BOIHBIX. KauecTBeHHbIE peakluH YriieBOJOPOIOB
pa3IUyYHBIX KiaccoB (oOecuBeurBaHMEe OpOMHOM WM HOTHOW BOJBI, pacTBOpa MepMaHTaHaTa Kaiws,
B3aUMOJICHCTBUE alleTHJIEHA C aMMHa4yHbIM pacTBOpoM okcuaa cepedbpa (1)), KadecTBeHHOE
oOHapy)XeHHe yriepoja U BOAOPOJa B OPraHnYeCcKHX BEleCTBaXx.

[Tonyuenue >TUIICHA U3 TAaHOJIA B JIAOOPATOPUH U U3yYeHHE €ro (PU3NYECKUX U XMMHYECKUX CBOMCTB.
CocraBiieHHe peakuuii NPUCOECIMHEHUSI U OKUCIEHUS Ha MpUMEpe 3TUJIeHA. PellleHre pacueTHbIX 3a1a4
C UCIOJIb30BAaHUEM IIJIOTHOCTHU T'a30B MO BOJIOPOY U BO3AYXY

OK 02
OK 04

KonTpoabHnasn
pabGora 3

Teopust cTpoeHHsI OpraHMYECKUX COSAMHEHHUH. YTIeBOA0POAbI (110 pazaenam 3 u 4)
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Paszgea S. Kuciopoaocoaepxamme opraHuyecKkue coeIuHeHus 8/4

Tema 5.1. OcHoBHOE colep:xkaHue 2

Cruptel. DeHos Teoperuueckoe o0yueHue
[IpenenpHBIE OTHOATOMHBIC CHHPTHI (METAHON W 3TAHOJ): CTPOCHHE, (HU3MUECKHE W XUMHUYECKHE
CBOMCTBa (peakUMM C aKTUBHBIMM MeETa/llaMH, TaJOr€HOBOJOPOJaMH, TOpPEHUE), IpPUMEHEHHUE. OK 01
Boaopoansbie cBsI3u MEX Iy MOJIEKYJIaMU CIUPTOB. DU3NOIOTHUECKOE AEHCTBUE METAHOJIA M ATAHOJA Ha OK 07
OpraHu3M YeJIOBEeKa.
MHOT0aTOMHBIC CIIUPTHI (ITUIICHTITMKOIb U TIUICPUH): CTPOCHUE, (DU3MUECKUE U XUMHUYECKUE CBOMCTBA 2
(B3amMoJIeiicTBHE CO MISNOYHBIMH METaJJIaMH, KauyeCTBEHHAs! PEakiysi Ha MHOTOATOMHBIE CITUPTHI).
dwu3mnoIornyecKoe IeHCTBIE HAa OpPraHu3M 4YelloBeka. [[puMeHeHne TanieprHa 1 STHIICHT JTHKOJIS.
®enon. CtpoeHue MoJeKybl, pU3NYeCKUe U XUMUYECKUe CBOICTBA (peHosa. TokcuyHOCTh peHona, ero
¢duznonoruueckoe AelcTBUE Ha OpraHu3M yenoBeka. [Ipumenenue gpenona

Tema 5.2. OcHOBHOE coiep:KaHue 1

AJTB/ITH]BL. Teopernyeckoe odyueHue

Kapb6oHnoBsie A .

bJIETUBl U KETOHBI ((pOpMabICTU/I, alleTaIbICTH/, alleTOH): CTpOeHHe, (PU3NIECKue U XUMHIECKHE

KHCTOTEL. CBOMCTBa (peakIMy OKHCJICHHUS W BOCCTAHOBIICHHUS, KAuyeCTBEHHbIE pEaKluu), MOJy4yeHHe U

CrnosxHbie 3(UpPBI
MIPUMEHEHHE. OK 01
OAHOOCHOBHBIE TpeAeNbHble KapOOHOBBIE KUCIOTHI (MypaBbUHAs W YKCYCHasi KUCIJIOTHI): CTPOCHHE, OK 02
(bu3UYeCKre U XUMHUYECKHE CBOMCTBA (00IIe CBOMCTBA KUCIIOT, PEeaKIusl dTeprUUKAIIH), TIOJTyUYECHUE U 1 OK 04
npuMmeHenure. CTeapuHOBasi U OJIEMHOBAs KUCIOTHI KAaK MPEICTaBUTENINM BBICIIMX KapOOHOBBIX KHCIIOT.
MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeCTBHE.
CrnoxxHbple 3QHpbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MIponn3 cinoxkubeiXx 3¢gupoB. XKupsl.
I'unponus xupos. [Ipumenenue xxupoB. buonoruyeckas pojib KUPOB.

Tema 5.3. OcHOBHOE cojlep:KaHue 1

Yraesopl Teopernyeckoe oGy4enne OK 01
VYrneBogpl: coctaB, KiaccupuKanus yrieBoaoB (MOHO-, IH- U MoJIMcaxapuabl). [ mroko3a — mpocTemit OK 02
MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYNbl, (PU3UYECKHEe U XMMHUYECKHE CBOWCTBA TJIIOKO3BI OK 04
(B3ammoseiictBue ¢ rugapokcuaoMm meau (II), okuciieHne aMMHadHBIM pacTBOpoM okcuaa cepedpa (1), 1
BOCCTaHOBIIEHHE, OpOXXEHHE TJIOKO3bI), HAaXOXJEHHE B TPUPOJE, NPUMEHEHHE TIOKO3bI,
Ouosnorudeckast poiib B KU3HEIEATEIILHOCTH OopraHu3Ma uenoBeka. @ortocunres. OpykTo3a Kak U3oMep
TJIFOKO3BI.

Tema 5.4. OcHOBHOe coepKaHue 4
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duzuko-

HpaRaneCRne 3aHATUSA

XUMUYECCKUE [Ipaktuyeckas padora Nel0. «HomeHkIaTypa KUCIOPOA0COACPKAIMX OPraHMUECKUX COCAMHEHUIN. OK 01
CBOICTBa TpuBnanbHas ¥ MeXIyHapOIHAsE HOMEHKIIATypa, XMMUYECKHE CBOWCTBA, COCOOBI OJTYYEHUS CIIUPTOB OK 02
KUCIOPOROCcoAepXk M GEeHOI0B, KapOOHOBBIX KMCIIOT U 3()UPOB, alIbJIErHI0B U KeTOHOB. CocTaBIeHNE CXEM PeaKIHii (B TOM 2 OK 04
anmx ylyclie 10 MPEAJOKEHHBIM IIENOoYKaM MPEeBPALICHUI), XapaKTepU3YIOIIMX XHUMHUYECKHE CBOMCTBA
OpraHMYEeCKHX KHCIIOPOI0COIEPKALINX OPraHUUECKUX COSAMHEHUN
COeIMHEHNI ITpaktnueckas pabota Nell. «Xumumueckne u (pusnMUeckue CBOWHCTBA KHCIOPOAOCOAEPHKALIIX
OpPraHUYECKUX COCAMHEHUSD.
[IpakTyeckoe NpUMEHEHHE >STUJICHIVIMKOJSA, TInuuepuHa, ¢enona. [Ipumenenune dopmanpaeruia, 2
aleTanbpJernja, yKCyCHOM KHUCJIOTHI. PerieHne 3KCIepUMEHTAbHBIX 3ajad IO H3YYEHHIO0 (DU3HKO-
XMMHMUYECKHUX CBOMCTB KHCIOPOI0COIEPKALINX OPraHUYECKUX COETMHEHU N
Paznea 6. A3oTocoaepxkamme OpraHuyecKkue coeIuHeHus 4/2
OcHoBHOE conepxaHue 4
Teoperuyeckoe o0yueHue
AMHHBI: METHUJIAMUH — TPOCTEHIINI MPEACTABUTENb AMHUHOB: COCTaB, XHMHYECKOE CTPOCHHUE,
($bu3UYecCKne M XWMHYECKHE CBOWMCTBA, HAXOXKJIEHHWE B TPHUPOJC. AMHUHOKHCIOTHI Kak amdoTepHbIe OK 01
Tema 6.1. OpraHnveckue coenuHeHus. benku kak mpupojHbie noauMmepsl. [lepBuuHas, BTOpUYHas U TpeTUUYHAsS 2 OK 02
AMUHBL. CTPYKTYypa O€KOB. XUMHUUYECKHE CBOMCTBA OCIKOB: THAPOJIN3, JCHATYpaIis, KAYeCTBEHHBIC PEaKIIUU Ha OK 04
AMMHOKHCIOTBL.  |GerKy.
bemxu IIpakTHYeckue 3aHATHS
[IpakTrueckas padota Nel?2. «CBoiicTBa a30TOCOIEPKAIIMX OPraHUYECKUX COCTUHECHHI.
OuznyecKkue U XMMHUYECKUE CBOMCTBA aMMHOB (peaklUU ¢ KUCIOTaMU U FOPeHHUs) 1 aMUHOKHUCIIOT (Ha 2
npumepe raunuHa). Habmonenue n onucanue TEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalusi OeIKOB MpH
HArpeBaHUU, [IBETHBIE peaKIUU OCJIKOB
Pazjen 7. BbICOKOMOJIEKY/ISIDHbIE COETHHEHUSI 6/6
OcHoOBHOE cojlep:KaHue 4
Tema 7.1. IIpakTHYecKkne 3aHATHA
T11aCTMACCEL IIpaktnyeckas padora Nel3. «CuHTe3, aHaIM3 U KIacCU(PUKAIHS BBICOKOMOJIEKYISPHBIX COEINHEHHI» OK 01
Kayuyku. Bonokna O3nakomiieHHe C o0OpasuamMu MNPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAacC, Kay4yKoOB: 5 OK 02
I1acTMacchl  (MOJIMATUJICH, MOJUIPONWICH, NOJIMBUHWIXJIOPUA, TMOJUCTUPON); HATypalbHbI U OK 04

CHUHTETHYECKUE KaydyKu (OyTaJMeHOBBIH, XJIOPOMPEHOBBII W W30MPEHOBBIN); BOJOKHA (HATypalbHbIE
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(XJI0TIOK, 1IepCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO03a), CHHTETHUYECKHE (KampoH MU
JaBCcaH)

[Ipaktuyeckas padora Nel4. «['eHeTnueckas CBS3b MKy KJIACCAMH OPraHUYECKHX COSAUHEHHUI».
Pemenue nienoyex npeBpaiieHuil Ha TEHETUYECKYIO CBSI3b MEXK/y KJlacCaMU OPraHU4eCKUX COEIMHEHUN

C COCTABJICHMEM Ha3BAHMM OPraHMYECKUX COCIAMHEHMM 10 TPUBHUAIBHOM WM MEXAYHApPOJIHOMU 4
CHUCTEMAaTUYECKOM HOMEHKJIAType. PemeHne pacdeTHBIX 3a4ad 10 YPABHEHUSAM PEAKUUN C y4acTHEM
OpraHMYECKUX BEILECTB
Konrposbnas CTpyKTypa M CBOMCTBA OPraHMYECKHMX BELIECTB (IO pa3aenam 5-7) 2
pabora 4
IMpodeccnoHanbHO-OPUEHTUPOBAHHOE COAepPKaHMeE (COMePKAHUE TPUKJIATHOTO MOXYJISA) 44
Pasnen 8. Xumust B ObITY M IPOM3BOACTBEHHOH AeSITEJILHOCTH YeJI0BEKA 14/10
Tema 8.1. OcHOBHOE coep:KaHue 6
Opranunyeckue Teopernveckoe o0yuenue
BeLIeCTBA B|IIpaBuia SKOJOTHYECKH I11€7eCO00pPa3HOTO TMOBEAEHUS B OBITY W TPYIOBOW NEATETLHOCTH B IICIIAX
KU3HETEATETLHOCT |COXpaHeH s CBOETO 370POBbS M OKPYXKAIoIiel MPUPOIHOH CPesl, OMACHOCTh BO3ACHCTBHS HA KHBHIE OK 01
u YeJIOBEKA. [OpraHu3Mbl  OPraHMYECKUX BELIECTB OTAEILHLIX KJIACCOB  (yrI€BOJOPOMALI, CIHMPTHI, (PEHOJEI, 2 OK 02
[Tpou3BOACTBO W |XJIOpPOPraHUYECKHE MPOU3BOIHBIE, AIBICTHIIBI U P.). OK 04
NpUMEHEHNE [IpeBparienus 6enKoB UMM B opranu3me. buonorndeckne pynakuun 6eakoB. buonorndeckue GpyHKInm OK 07
OpraHUYECKUX XKUpoB. Poiib oprannyeckoil XMMuM B pelIeHUH Mpo0sieM MUIIeBON Oe301MaCHOCTH.
BEIIECTB p|HyKnenHoBEIE KUCTOTEL: cocTaB U crpoeHue. Crpoenue Hykneotua0B. COCTaB HyKJIECMHOBBIX KHMCIIOT
NPOMBIILIEHHOCTH (JIHK, PHK). Posb HyKJIGHHOBBIX KHCIIOT B )KH3HEIEATESILHOCTH OPraHU3MOB
IIpakTHYeckue 3aHATHS
[Ipaktnueckas pabora Nel5. «IIpou3BOACTBO U TNPUMEHEHHE OPraHMYecKUX BEIIECTB B
MIPOMBIIIIIEHHOCTH Y.
[IpousBojacTBO MeTaHona, mnepepaboTka Hedtu. I[lonmudTHIEH Kak KPYMHOTOHHAXKHBIA MPOAYKT 4
XMUMHYECKOTO Mpou3BoAcTBa. [IpuMenenue stunena. [Ipon3BoAcTBO U MpUMEHEHUE KaydyKa U PE3UHBI.
CUHTeTHYECKHE U UCKYCCTBEHHbBIE BOJIOKHA, MX CTPOCHHE, CBOMCTBA.
Tema 8.2. OcHoBHOE coaepkaHue
XHUMUYECKHE

Teopernueckoe o0yuenune
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TCXHOJIOTHH

Ponb xuMum B 00OecrieyeHMH SKOJIOTHYECKOM, SHEPreTHYecKO M MUIIeBON 0e30MacHOCTH, pa3BUTUHU

B [IOBCEJHEBHOI  |MEIUIIMHBI, CO3JAaHUH HOBBIX MAaTEPHUAIOB (B 3aBUCUMOCTH OT BUA NMPO(HECCHOHAIBHON JEeSITeIbHOCTH), OK 01
u HOBBIX HCTOYHHMKOB JHEPruM (aJbTEpPHATUBHBIC HCTOYHUKU OSHEpruu). YenoBeK B MHpE BEUIECTB, OK 02
npodeccnoHanpHo |MATCPHATOB M XMMHYECKMX DCAKLMIl: XHMHS M 3I0POBhE HCIOBEKA: IpaBUIA 6E30IaCHOIrO OK 04
it nesiTenpHocTH | ACTIOTIB30BAHKS JICKAPCTBEHHEBIX INPEIApaToB, OBITOBOW XWMHMH B TOBCCIHCBHOW XXW3HH. BhrroBas OK 07
N XUMUYECKasi TPaMOTHOCTh

IIpakTHyeckue 3aHATHA

[IpakTtudeckas padora Nel6. «[IpuMeHeHNEe XMMHUYECKUX BEIIECTB M TEXHOJOTHH C y4eTOM Oymymien

pohecCUOHANTBHOU e TETLHOCTH.

Pemenune kelic-3a7a4 Mo TeMaMm: IMUINEBBIE TMPOIYKTHI, OCHOBHI PAIMOHAIBHOTO MUTAHUS, BaKHEHININE

CTPOWTENBHBIE M KOHCTPYKIIMOHHBIE MaTepHalibl, CEebCKOXO3SHCTBEHHOE IPOU3BOJICTBO, KpAaCKH,

CTEKJIO, KepaMHKa, MaTepPHabl U AJIEKTPOHUKH, HAHOMATepHAITbl, TEKCTHIIBHBIC BOJIOKHA, ICTOYHUKA 6

SHEPTHH, OPTaHUYECKHE W MUHEpATbHBIC yIOOpEHUs, JIEKAPCTBEHHBIE W KOCMETHYECKHE Mperaparsl,

OBITOBasi XUMUSI, MAaTEPUAITBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

3ammra: [IpencraBieHne pe3ynbTaToOB peImIeHHsS Keiic-3aad B (opmMe MHUHH-TOKIAAA (JOMyCKaeTcs

UCIOJIb30BaHUE IpapUUECKUX U MIPE3CHTALOHHBIX MaTEPHAIIOB)
Pa3nen 9. UccienoBanue 1 XMMUYECKHIi aHAIN3 00bEeKTOB Onoc(hepbl 30\22
Tema 9.1. OcHOBHOE co/lep:KaHue 4
Ocrosbl JlaGopaTopHble 3aHATHS
nabopaTopHOU
IIPAKTUKU B JIaGopatopHas padota Ne6 «OCHOBBI J1aOOPATOPHON IPAKTUKN. OK 01
npodeccuonanpHsl [Jlabopatopras mocyna u xumuveckue peakTuBbl. OCHOBHBIE J1abOpaTopHbie onepanuu. JlabopatopHoe 2
X naGoparopusix ~ |000pynoBanue. Texnnka 6€30MaCHOCTH 1 MPaBHIIA PAOOTHI (IIOBEACHH) B 1a00paTOPUH

IlpakTHYeckue 3aHATHSA

[IpakTtuyeckas padota Nel7. « DxcnepuMeHTaIbHAsS XUMHUSL: PacUyeThl, aHAIN3 JIAHHBIX U MpPEACTaBICHUE

pe3yabTATOB.

BbInosHeHne THUNOBBIX PAacyeTOB IO TEMAaTHKE SKCIEpUMEHTa (BBIXOJA MpPOAYKTa peaklMu, macca 5

HaBeckH, 00beM pacTBoputenst). OOpaboTKa JaHHBIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIUMCIICHHE
CPEAHEro 3HA4YeHHUs SKCIEPUMEHTAIBHBIX [aHHBIX, MorpemHocTH). llpeacraBneHue pe3ynbTaToB
HKCIIEpUMEHTA B pa3nuuHOi opme (Tabnuua, rpaduk, OT4eT, TOKIA[, MPE3CHTALH)
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Tema 9.2.
XUMHUYECKUN
aHaIu3 IpoO BOJIBI

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme

Knaccugukarus npo0 BoJibl O BUAY U HA3HAUYEHUIO, UCXOAS U3 €€ XMMHUYECKOTO COCTaBa.
OpranosenTH4ecKkre CBOMCTBa (3amax, MPO3PavyHOCTh, LIBETHOCTb, MYTHOCTb) BOJbl. KUCIOTHOCTH M
LIeJI0YHOCTh BoAbL. pH cpenbl u MeTobl ee onpeaeneHus. JKecTKoCTbh BOJIbl U METO/IbI €€ ONpPEAEICHHUS.

Buner sxectkocTH BOABI (BpeMEHHass W TOCTOsiHHAs). JKECTKOCTh BOJBI KaK NpPHUYWHA BBINAJICHUS OK 01
0CaJIKOB UJIU O6pa3OBaHI/I$[ COJICOTJIOKEHHI, UMEIOIINX MECTO B 6BITy M Ha IIpOHU3BOACTBE. OK 02
CocraB coJiel, BBI3BIBAIOIINX JKECTKOCTh BOJIBI. XHMHYECKHE TPOIECCHI, YCTPAHSIOMIHE YKECTKOCTh OK 07
BOJIBI.
IIpakTnyeckune 3aHATHS
[Tpaktuueckas padota Nel8 «KoHIieHTpatmst pacTBOPOBY.
Crioco0OpbI BRIpaKeHHUST KOHIIEHTPAIIMU PACTBOPOB: MAcCOBas JIOJII PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS
¥ MOJISUTbHAST KOHIIEHTpanuu. TUTp pacTBopa. PerieHne NmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX
3aJJaHUH Ha pacyeT KOHICHTPAIIMH 3arpsA3HSIONIMX BEIIECTB M WX CPaBHEHHE C MPeaeibHO
nonyctuMbiMu KoHIeHTparusamu (I11K)
JlaGopaTopHble 3aHATHSA
JlabopaTtopHnast pabota Ne 7 «OrnpeseieHne )KeCTKOCTH BOJIbI M CTIOCOOBI €€ yCTPaHEHUS.
CriocoObl ycTpaHEeHHS! BCEX BHJIOB )KECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIEH kKeCTKOCTU. Perienue
9KCIEPUMEHTAJIbHONM 3a/ladyll Ha BBISBICHHE BPEMEHHOW M TMOCTOSHHOM KecTKocTh Bojbl. OleHka
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B JIOMAIIIHUX YCIIOBHUSX.
Tema 9.3. OcHOBHOE cojlep:KaHue OK 01
XUMUYECKUH Teopernyeckoe odyueHue 8§ 83

KOHTPOJIb Ka4€CTBa
IIPpOAYKTOB
IIMTaHHUA

KadecTBeHHBIM XMMHYECKHI COCTaB IMPOAYKTOB IIUTAHUA. BCH.ICCTB&, q)aJ'IBCI/IQ)I/II_II/Ipy'IOH_[I/Ie IIPOAYKTBI
IIUTaHUA, U BCUICCTBA, 3arpsA3HAIOMINEC ITPOAYKTBI ITUTAHUA. OHpCI[CJICHI/IC 3arpA3HAIOINX XUMHUYCCKUX
BCIICCTB B IIPOAYKTAX MUTAHUS, OIIPCACIICHUEC BEIICCTB, HC 3asABJICHHBIX B COCTABC IIPOAYKTOB ITUTAHUA.

IlpakTHYeckue 3aHATHSA

HpaKTI/I‘{eCKaH pa60Ta Nel9 «Opl"aHI/I‘IeCKI/Ie U HCEOPraHHMYCCKHUEC BCHICCTBA, BXOJANINEC B COCTaB
NPOAYKTOB ITUTAHUS.
Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3a/ia4 I10 KynHHapHOﬁ TEMATUKC PA3JINYHBIX TUIIOB
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JlabopaTopHble 3aHATHS

Jlaboparopuas padota Ne 8 «ccnenoBanne XUMHYECKOTO COCTAaBa POAYKTOB TUTAHHMSD.

Tema 9.4.|0OcHOBHOE co/lepKaHue
XUMUIECKHUH Teopernyeckoe o0yueHue
aHaIn3 mpo0o
MOYBEI Krnaccudukanus Moy 1mo BHIy M Ha3HAYCHUIO, UCXOIS W3 XHMHUYECKOTO cocTaBa. MmeHTudukanus OK 01
MPOOBI TIOYBHI TI0 €€ XUMHUIECKOMY COCTaBY, OMTMCAHWE BO3MOKHOCTEH ee mpuMeHEeHUs. TpeOoBaHus K OK 02
KAaueCTBY TIOYBBI DPA3NWYHOrO HazHadeHWs. OnucaHue OCOOCHHOCTEH WCIOJB30BaHUS I0YB B OK 07
3aBUCHUMOCTH OT THIIOB, CIIOCOOBI YITYYIIIEHUSI Ka4eCTBA MOYB B 3aBUCUMOCTH OT Ha3HaueHus. Onucanue
OpPraHWYECKUX YIOOPECHUN U MX MPUMECHEHNE B 3aBUCUMOCTH OT COCTaBa IMIOYBBI U €€ PA3HOBUIHOCTH
IIpakTnyeckoe 3aHsATHE
[MpakTaeckas padora Ne20 «CocTaB, Ha3HaUYCHUE U MPUMEHCHHE MUHEPAITBLHBIX YI0OPESHUI.
OO6nacTn Ha3HaYeHUs (IPUMEHEHUSs ) IIOYBBI, UICXOJIS U3 KaYeCTBEHHOTO M KOJMYECTBEHHOTO COCTaBA.
JlabopaTopHble 3aHATUSA
Jlaboparopras padota Ne 9 «lccnenoBaHne XUMHYECKOTO COCTaBa MPOO IMOUBBI».
[IpuroToBnenue npoObl MOYBBI YIS HCCIEIOBAaHUS KHUCIOTHOCTH/IEIOYHOCTH, HEOPraHM4YEeCKHX
3arpsisHeHu. OOHapy)XeHHEe XJIOpHA- W CylbdaT-HOHOB B Mpobe mouBbkl. CoCTaBiICHHE ypaBHEHUM
peakuuii obHapyxeHus. CpaBHEHUE NOJYYEHHBIX IOKa3zaTelel ¢ HOPMATUBHBIMU (CIPABOYHBIMH)
3HAYEHUSIMU.
Tema 9.5. OcHOBHOE co/lep:KaHue
Hccnenosanue Teopernueckoe o0yuenune
06BeKTOB Y4eOHO-HuCcCIe0BaTENbCKUA TIPOGKT B 00JIaCTH HCCiIeNOBaHUs 00bEeKTOB Ouocdeprl. O630p TeM OK 01
orocdepbl
y4eOHO-HCCIeIOBATENIbCKUX MPOEKTOB. AJTOPUTM BBIMOJIHEHUs MpoekTa. OmpeneneHue mpoOIeMbl OK 02
uccienoBaHusl. MeTonbl TMOWCKa, aHaiu3a W oO0pabOoTKM HMHGPOpPMAIMH O MPOEKTE B PA3IUYHBIX OK 04
HCTOYHHUKAX OK 07

IlpakTHYeckue 3aHATHSA

[Ipaktuyeckas pabora Ne2l «HccienoBanue oO0BEKTOB Ouochepsl € ydeToM MpodhecCHOHAIbHOM
HaNpaBJICHHOCTN

O0ocHOBaHUE aKTyaJbHOCTH BBIOpaHHOM TeMbl. BblsgBieHue mnpobiembl uccinenoBaHus. Beibop
00BEKTOB M MeTOoA0B HuccinenoBanus. IlocraHoBka 1meneil m 3amad uccienoBanus. OrmpeneneHue
IIPOIyKTa uccnenoBanus. OnpeneneHue 3TaroB U COCTaBICHNE TUIaHA UCCIIEIOBaHMSL.

3ammra npoexra: IlpencraBieHue pe3ylbTaToOB BBINOJHEHUS Y4e€OHO-UCCIEIOBATEIbCKUX MPOEKTOB
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|(BBICTyHJIeHI/Ie C Mpe3eHTaluen)

IIpoMe:xxyTouHasi aTTecTAlUA MO0 JUCHHUILJIMHE (IK3AMEH)

Bcero

144
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3. YciioBus peaju3anuu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCHUTLTHHBI
3.1. TpeGoBaHUsI K MUHUMAJILHOMY MaTePUATbHO-TEXHUYECKOMY 00ecredeHuIo

Jns peanuzanMd IporpaMmbl AUCIHUIUIMHBL MPEIYCMOTPEHBI CIEAYIOIINE CIElUaIbHbIe
MOMEUICHUSA: Y4eOHBIH KaOMHET XUMHH W/WIN Y9eOHOM XUMUYIECKOH J1ab0paTOPHHL.

Oo6opynoBanue y4eOHOro kabuHeTa (HarjsiiHbIe MOCO0OMs): HAOOPHI MAPOCTEPKHEBBIX
MoJeNeld MOJIEKYJ, MOJENIN KPUCTAIIMYECKUX PEUIETOK, KOJUIEKIMH IPOCTBIX M CIOXKHBIX
BEIIECTB W/MIIM KOJUICKIIMU TOJIMMEPOB; KOJUIEKIHMS TOPHBIX MOPOJ M MHHEPAJoB, TalOnuia
MenneneeBa, yaeOHbie (GriibMbI, IU(POBBIE 00pPA30BATEIBLHBIC PECYPCHI.

TexHudeckue cpeacrBa o0y4YeHHMsl: KOMIBIOTEp C YCTPOMCTBAMM BOCHPOU3BEICHHS
3ByKa, MPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C DOKPAaHOM, MYJIbTHUMEAWITHAs IOCKa, YKa3Ka-
IIpE3EeHTEp VIS PE3EHTALU.

OGopynoBanue JjadopaTopum M padounx MecT Ja0OpaTOpPUM: MEH3YPKH, TMHUIETKH-
KaIeJIbHUIBI, TEPMOMETPBI, MHKPOCKOTI, JIYITBI, PEIMETHBIC U MOKPOBHBIE CTEKJIA, TUTAHIIICTHI
JUIS KaleIbHBIX peakiuid, (QUIbTpOBalIbHAS Oymara, MPOMBIBATIKH, CTCKJISSHHBIC MPOOUPKH,
pe3nHOBBIE TPOOKH, (oHapuku, HAOOP pPEaKTHBOB, CTCKJISSHHBIC ITaJIOYKH, IITATHBBI IS
MPOOUPOK; MEPHBIC IMIIMHPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKH JCITUTEIIBHBIC ITUITAHIPHICCKUE
(50-100 wmut), cTymku ¢ mecTHKOM, (GappopoBbie YalllKu, MUHIEThI, QUIBTPHl OyMaXkKHbIC, BaTa,
Mapiif, YacoBble CTEKJIa, JJIEKTPOILJIUTKH, JIabOpaTOpHbIE INTATUBBI, CIUPTOBbIE TOPENKH,
CIUYKH, TpUOOp Ui MOIY4YEeHHUs ra3oB (MM MpoOHpKa C Ta300TBOAHOI TpyOKoOii), AepkaTenn
JUI IPOOUPOK, CKIISIHKU JUIsl XpaHEHUs PEaKTUBOB, Pa3/IaTOUHBIE JIOTKH; XUMUYECKHE CTAKaHbI
(50, 100 1 200 Mn); mImaTeNH; MUHIETHI, TUTEIBHBIC MBI, CEKYHIOMEPHI (TailMephl), MEpHBIE
npooupku (Ha 10-20 mu) m Mepubie koyiObl (25, 50, 100 u 200 mur), BoastHas OaHs (Wn
TEPMOCTAT), CTEKJISHHBIC MaJOYKH,; KOHWYECKHe KOJObI uisi TuTpoBanus (50 m 100 wmu);
WHIUKAaTOpHBIE TOJOCKM sl omnpeneneHus pH wu craHgapTHas WHIMKATOpHAs IIKaja;
YHUBEpCaIbHBIN HHAMKATOP; nuneTky Ha 1, 10, 50 M (v qo3atopel Ha 1, 5 u 10 M), GropeTku
JUIsl TATPOBAHUS, MeIUIIMHCKUE mmpuilkl Ha 100—150 My, mabopaTopHbie W/UITUM aHATTMTUYECKUE
Bechbl, pH-MeTphl, cymmnbHbIN mKad, U Ap. 1abopaTopHOE 000PyIOBAHUE.

3.2. UndopmanmonHoe obecriedeHUe peaau3alu NporpamMmmbl
Jlia peanuzanuu mporpammbl OuOIHOTEUHBINH (OHII 00pa3oBaTENbHONW OpPraHU3alMU AO0JDKEH
MMETh TI€YaTHbIE WM JJIEKTPOHHbIE oOpa3oBaTelbHble M HHQOPMAIMOHHBIE PECYpCHI,
PEKOMEHI0OBaHHBIE JJISl MCIIOJIBb30BaHUS B 00pa30BaTEILHOM IpOliecce, HE CTaplile MATH JIET ¢
MOMEHTA U3/IaHusl.

JUTEPATYPA
Eropos, A. C. Xumus mis xkomiemkei : yaeonoe nocodue / A. C. Eropos. - Poctos-Ha-JloHy :
O®ennke, 2021. - 559 c. - (Cpemnee mnpocdeccuonanpHoe  0oOpa3oBaHHE).

https://znanium.com/catalog/product/908852 (2nekrpoHHas OMOIMOTEUHAs CHCTEMA)
I'abpuensn O.C., OctpoymoB MN.I'. Xumus g npodeccuit U cnenuaibHOCTEH TEXHUUYECKOTO
npo¢uis: yaeOHUK AT CTYN. YUpekaeHui cpea.mpod. oopazoBanus. — M., 2020.

I'abpuensn O.C., OctpoymoB W.I'., OctpoymoBa E.E. u ap. Xumus ans mnpocdeccuil u
CMEeLUANIbHOCTEN €CTECTBEHHO-HAYYHOTO MPO(UIIs: yUeOHUK A CTYA. YUpEKACHUH cpea.mpod.
obpazoBanus. — M., 2020.

I"aGpuensn 0.C, OctpoymoB nr., Cnankos C.A, Hopodeepa
H.M.IIpaktukym:y4ye0.mocobueass cTya. yupexxaeHuii cpes. mpog. odpazosanus. — M., 2021.
I'abpuensn O.C., JleicoBa I'.I. Xumwus.TecTb,3amaun U yrnpakHeHHs:ydeO.mocoOue s
CTYA.yUpexaeHui cpe. mpod. oopazoBanus. — M., 2021.

Epoxun KO.M., KopaneBa WN.b. Xumus mis npodeccuil u crnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOT0 MpoQuieil: ydeOHUK A CTyA. YUpeKIeHUH cpen.npod. oOpa3oBaHUsL.
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— M., 2020.

Epoxun

FO.M.CbopHuuk

TCCTOBBIX

3alaHui

110

CTYII.yUpeXIeHUuicpen. mpod. oopasosanusa. — M., 2021.
Boromoimosa, 1. B. Heoprannueckas xumus : yueOnoe nocodue / M. B. boromososa. - Mocksa :

HUH®PA-M, 2021. - 336 c.
SJICKTPOHHBIA. -

URL:

13.10.2025). — Pesxum gocTyma: mo Mo ImucKe.

(mara

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIBHOMN JUCHUTLJIMHBI

XuMuu:y4de0.1mocodue

PINI: §

wi. - (ITIPO®Uns). - ISBN 978-5-98281-187-5. - Tekcr

https://znanium.ru/catalog/product/1362442 oOpalleHus:

KoHTpons u oIleHKa pe3yabTaTOB OCBOEHHS 00111e00pa30BaTeIbHON JIMCIUILINHEI

PacKpbIBaIOTCS Yepe3 MUCIHUILIMHAPHBIE pe3yJabTaThl, HalpaBiIeHHbIE Ha (JOPMUPOBAHKE OOIINX

u poeCCHOHATBHBIX KOMIIETEHIIUI o pasnenam

1 TeMaM coJiepKaHus yaeOHOTo MaTepurara.
Monyas / Pazaen

Ne y PesynabTaT 00yuenus OueHoYHbIC MEPONIPUATHS OK
[ Tema
| |OcHoBHOIi MOaYJIb
1 |Pa3pexn 1. ®opmyanpoBath 6a3oBbie | KonTpoabHas padora

Teoperuveckne |(MOHATHS M 3aKOHbI XUMMH |«CTpoeHNe BelleCcTBA U
OCHOBBI XUMHH XMMHUYECKHE PeaKkmum)

1.1 |OcHoBHBIE CocTaBiaTh XUMUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHAYECKHE (hopMyIIBI COCTUHEHUI B XAMHAYECKUX DIIEMEHTOB U
MOHSITHUS U COOTBETCTBHU CO CTEIICHBIO |IIPUPOJa XUMHUECKOU CBSZHY.
3aKOHBI, CTPOCHHE |OKUCICHUS XUMUIECKUX

2. 3agauy Ha COCTaBJIEHHE
aTOMOB 9JIEMEHTOB, UCXOI U3
XUMUYECKUX HOpPMYIT
XUMHAYECKUX BAJIEHTHOCTHU U .
JIBYXaTOMHBIX COCIMHCHHIA
DIIEMEHTOB AIEKTPOOTPUIIATETHHOCTH
(okcuaoB, cynb(umoB,
TUIAPUJIOB U T.I1.).
[TpakTuueckas pabota Nel.
«OCHOBHBIE KOTUYECTBEHHEIE
3aKOHBI B XUMUHU U PACUETHI TI0
YpaBHEHUSM XUMHUYECKUX
peaxkuumn.

1.2 |[lepuomuueckuii | XapakTepus3oBaTh [TpakTrueckas padota No2. OK 01
3aKOH U XAMHUYECKHE d7IeMeHThl B [«M3ydeHne nmepuoaudecKux OK 02
[Iepuonnueckass |COOTBETCTBHUM C UX 3aKOHOMEPHOCTEH 1 HX
XUMHUYECKUX NEePUOJMYECKOM cucteme  |3TOMOBY.

anemeHTOB [[. 1.
MeHaeneeBa, ux

XUMHYECKUX DJICMEHTOB
.. MenpaeneeBa

[TpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE 3aaHNS Ha
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Monyas / Pasnen

Ne PesynbTaT 00yuenuns OueHo4yHbIC MepPONIPUSTHS OK
/ Tema
CBSI3b C XapaKTepU3aLUI0 XMMHUECKUX
COBPEMEHHOM aneMeHTOB: «MeTtammnaeckue /
TEOpUEN CTPOCHUS HEMETaJJINYEeCKUE CBOMCTBA,
aTOMOB AJIEKTPOOTPHULATEILHOCTD U
CPOJCTBO K 3JIEKTPOHY
XMUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOEHUEM U
IIOJIOKEHUEM B ITEPUOTHUUECKON
CUCTEME XUMHUYECKHUX
anemeHToB JI.1. Meneneeray.
1.3. |[Crpoenmue 3natb BUJbI XuMuyeckoit  |CocraBnenue cxem oopazosanusi|OK 01
BCIICCTBA 1 CBsI3M (KOBaJICHTHAS BCIIECTB C pa3JIMYHbIMHU BUJaMHU
Hpupoja HETOJISIpHAS U MOJSIpHAs,  |XMMHYECKOH CBSA3H;
XHMHIECKOH WOHHasl, METaJJIn4YecKasi). 0
AKTUKO-OPUEHTHPOBAHHbBIE
CBA3H. ITourMAaTh MEXaHU3MBI P P P
. |Teopermyeckue 3amaHus Ha
Muoroobpasue | 50a308amus koBaeHTHOI P
BEIIECTB . BBISIBJICHHE 3aBUCUMOCTHU MEX T
m XUMHYECKOH CBS3U Y
. CTPOEHUEM XUMHUYECKHUX
(oOMeHHBIN U TOHOPHO- . .
. COEIMHEHUH U UX CBOWCTBAMH (
AKIIETITOPHBIN). =
Ha TIpUMepE KUCIIOT, COJIEH,
Bopoponnas cBsi3b. _
OCHOBAHUH, YTIJI€eBOJOPO/IOB,
BanenTtHOCTS.
KHUCJIOPOIOCOIEPKAIINX U
DNEeKTPOOTPULIATETHHOCTb.
a30TCOJIEP>KAIINX OPraHUYECKUX
Crenensb okucnenus. Monsl: .
COCMHEHU);
KaTUOHBI U AaHHOHBI
[TpakTrueckast paboTa Ne3.
«CtpoeHue BeliecTBa u
MPUPOJIa XUMUUYECKOM CBS3M».
1.4. |Knaccudpukanms, |KnaccudumupopaTs 1. Tect «Homenknatypa u OK 01
HOMEHKJIaTypa U |HEOpraHMYeCKHe BEIeCTBA |Ha3BaHWE HEOPTaHUYECKUX OK 02
CTpOEHUE B COOTBETCTBHUU C HX BELIECTB HCXO/IS U3 UX
HEOPraHUYECKUX |CTPOCHUEM XUMHYECKOH (HOPMYIIbI UITH
BEILECTB COCTAaBJIEHUE XUMUYECKOU

bopMyITBI HCXOIS U3 HA3BAHUS
BEILIECTBA 10 MEXAYHAPOAHOU
WIH TPUBUAIBHOMN
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MaccoBOI
JI0JH (Macchl) XUMUYECKOTO
aNeMeHTa (CoeAMHEHHsT) B
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OueHo4yHbIC MepPONIPUSTHS

OK

MoJIeKyJie (cMech).

3. IIpakTrueckue 3aaaHus 1o
KJIacCU(UKAUU, HOMEHKJIAType
¥ XUMHYECKUM (Popmysiam
HEOPraHNYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTryeckue 3aaHus Ha
OIPENEIEHNE XUMHYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMUYECKOM
CBSI3U Y TUTIA KPUCTAJUIMYECKOU
pEIIEeTKY.

1.5

Tumesl
XUMHAYECKUX
peakuui

CocraBiATh peakuuu
COCIIMHEHUSI, pa3JI0KEHUs,
oOMeHa, 3aMelleHNs,
OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHbBIE
peaKkuuu U peakiuu
KOMIUTIEKCOOOpa3oBaHus (Ha
npumepe
TUAPOKCOKOMILIIEKCOB
QITIOMHUHUS ¥ [IUHKA) C
y4acTHEM HEOPTraHUYECKUX
BEIIECTB

CocraBiieHHE U YpaBHUBAaHHE
OKHUCIIATEILHO-
BOCCTAHOBUTCIIBHBIX peaKHHfI
METOJIOM 3JIEKTPOHHOTO
Oananca. PacuerHble 3a1a4yn Ha
HaX0XKJIEHUE OTHOCUTEILHOM
MOJIEKYJISIPHOM Macchl,
OIpeeIeHue MacCOBOM J0JIU
XHMHUYECKHX DJIEMEHTOB B
CJIO’KHOM BEILECTBE

JlaGopartopnast pabora Nel
«Tunbpl XUMAYECKUX PEAKIUI.

OK 01
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Monyas / Pasnen

Ne PesynbTaT 00yuenuns OueHo4yHbIC MepPONIPUSTHS OK
[ Tema

1.6. |Cxopocth CocraBiiaTh peakuuu 3aauM Ha pacyeT OK 01
XUMHYECKHUX COEJIMHEHUS, PA3JIOKEHUs, |KOJMYECTBEHHBIX OK 02
peaxuii. oOMeHa, 3aMelleHus, XapaKTEPUCTUK MPOIYKTa
XuMuyeckoe OKHUCJIUTEIBHO- peakuuu COeIMHEHMs; MacCOBOM
paBHOBeCHE BOCCTaHOBUTEJIbHbIE WM 00BbEMHOM J10JIU BbIX0/1a

peaKkuuu U peakiuu IPOJYKTA PEAKUU COECUHEHUS
KOMILIEKCO00pa30BaHus (Ha |OT TEOPETUIECKA BO3MOKHOTO;
npumepe 00BEMHBIX OTHOILIEHUH Ia30B;
TUIPOKCOKOMILIIEKCOB KOJIMYECTBEHHBIX
QIIOMHUHUS U IMHKA) C XapaKTEPUCTHK UCXOAHBIX
y4acTHEM HEOPraHWYECKUX |BEIIECTB U MPOIYKTOB PEAKIIMH;
BEIL[ECTB, YUUTHIBA Macchl (00beM, KOJTMYECTBO
(akTopbl, BIUSIONINE HA BELIECTBA) MIPOYKTa PEAKIIUH,
CKOPOCTh XUMHUYECKUX €CJIM OJIHO M3 BEIIECTB JJaHO B
peakuuit BU/JIE pacTBOpA C OIPe/IeTICHHON
MAacCCOBOM J0JIel paCTBOPEHHOTO
BELIECTBA.
[TpakTrueckas pabota NoS5.
«BnusHue pa3znuuHbiX GakTOpOB
Ha CKOPOCTh XUMUYECKOMN
peaKIum.
Jlaboparopnast pabota No2
«M3yueHne 3aBUCUMOCTHU
CKOPOCTH XUMUYECKOU peaKIuu
OT KOHLIEHTPALIUU
pearupyromumx BemecTB».

1.7 |PactBOpbl, Teopus |COCTaBIATh YpaBHEHUS 1. 3amanus Ha cocTaBlieHUE OK 01
ANEKTPOJIUTUYECK |XMMHUYECKUX PEaKIUu MOJIEKYJIIPHBIX 1 HOHHBIX OK 02
O#l IUccolMany |MOHHOrO 0OMeHa ¢ peakuii ¢ yaactuem okcuyios, |[OK 04
Y MOHHBIN OOMEH |y4acTHEM HEOPTaHUYECKUX |KUCIIOT, OCHOBAHMI U COJIEH, OK 07

BEIIIECTB MOHHBIX PEaKIUi THIPOIH3a
COJIeH, YCTaHOBIICHUE
WU3MEHEHHUS KUCJIOTHOCTH CPEJIBL.
2. JIabopatopHas pabota Ne 3
«Peaxkuuu rugponusar.
2 |Pa3nen 2 HccaenoBats crpoenue 1 | KonrpoabsHas padora
CBOIICTBA
Heoprannueckas «CBOHCTBA HEOPraHMYECKHUX
HEOPraHMYeCKUX BellecTB
XUMHS BeIeCTB»
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OueHo4yHbIC MepPONIPUSTHS

OK

2.1

dusnko-
XHUMHYECKHE
CBOIiCTBa
HeOpFaHI/I‘-ICCKI/IX
BEIIECTB

YcraHaBiuBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKUX CBOWCTB
HEOPraHNYECKUX BEUIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TAaKXKe TUIIA
KPUCTAJUIMYECKOW PELIETKH

1. Ilpakrtuueckas pabora Ne6
«DU3UKO-XUMHUYECKHUE CBOMICTBA
HEOPraHUYECKUX BEIIECTBY.

2. Tect «OcobenHOCTH
XUMUYECKUX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBAHHIA,
aM(OTepHBIX THAPOKCHIOB U
coyen».

3. 3a/1aHus HA COCTaBJICHHE
ypaBHEHUN XUMUYECKUX
pEaKUUii C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHHUYECKUX
BEIIIECTB: OKCUIOB METAJIJIOB,
HEMETaJJIOB U aM(OTEPHBIX
2JIEMEHTOB; HEOPTraHUYECKUX
KHCIIOT, OCHOBAHHH U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3YIOIINX UX CBOMCTBA
Y CIOCOOBI TIOJTyYEHHS.

4. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOpeTUYeCcKHe 3aJaHus Ha
CBOICTBA U MOJy4YCHHUE
HEOPraHMYECKUX BEIECTB.

5. JIaboparopnas pabora
«CBoiicTBa METAJIOB U
HEMETaJIOBY.

OK 01
OK 02
OK 04

2.2

Nnentuduxaruys
HEOPraHUYECKUX
BEIIECTB

Wnentudunuposarsb
HEOPraHUYECKUE BEIIECTBA
B MOJIEKYJIIPHOW U HOHHOMN
hopmax

1. IIpakTuueckast pabota No7.
«KauecTBeHHbIE XUMUYECKHE
peaKLuu, XapakTepHble JUIs
0OHapyXEHHsI HEOPraHUYECKUX
BEIIECTB (KaTHOHOB U
aHHoHOB)». CocTaBieHHE
yYpaBHEHMI peakuui
oOHapyxeHHs KaTuoHOB [-VI
IpYII ¥ aHUOHOB, B T.4. B
MOJIEKYJIIPHON U HOHHOU
dopmax.

2.JIabopatopHas paboTa Ned
«U nentudukanus
HEOPraHMYEeCKUX BEIIECTB,
aQHAJTUTHUYECKHE PEaKIIUU
AQHHOHOB.

OK 01
OK 02
OK 04
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OueHo4yHbIC MepPONIPUSTHS

OK

Pemenune skcniepuMeHTanbHbBIX
3a71a4 0 XUMUYECKUM
CBOMCTBAaM METAJUIOB U
HEMETAJIOB, M0 PACIO3HABAHUIO
Y MOJYYEHHUIO COCTMHEHU I
METAJUIOB U HEMETAIIJIOB

2.3

[IpounssoacTeo
HEOPraHUIeCKUX
BEIIECTB.
3HaueHue

Y TIPUMEHEHHE B
ObITY

U Ha
MIPOU3BOJICTBE

OO00CHOBBIBATEL 3HAYECHHUE U
MIPUMEHEHHE
HEOPraHMYECKUX BEIICCTB B
OLITOBOM U

MPOMU3BOJICTBEHHOM
JIEATEIIbHOCTH YEJIOBEKa UX

(bMBUKO-XUMUIECKUMHU
CBOMCTBaMH

[TpakTuueckass  paGota  Ne8.
«Heopranuveckas XuMus B
COBPEMEHHOM MHPEY.

Pemenne npaktuko-
OpPHUEHTUPOBAHHBIX 33JaHUN O
PO HEOPTaHUYECKON XUMHH B
Pa3BUTHH MEIUIIUHBI, CO3aHUN
HOBBIX MaTepuayoB (B
CTPOUTENBCTBE U AP. OTPACIAX
MTPOMBIIIJICHHOCTH ), HOBBIX
HUCTOYHUKOB SHEPTHH
(aTbTepHATUBHBIC HCTOYHUKH
SHEPTHH) B PEIICHUU TIPOOIIeM
9KOJIOTHYSCKOM,
SHEPreTUYECKOMN U MUIIEBOMN
0e30MacHOCTH

OK 01
OK 07

Pa3znea 3.
TeopeTnyeckue
OCHOBBI
OpPraHMYecKoi
XUMHUH

HccaenoBatb cTpoeHue u
CBOMCTBA OPraHMYeCKUX
BellecTB

[TpakTruueckast paboTa Ne9.
.«HomeHKI1aTypa opraHn4ecKux
BEIIIECTBY.

O3HakoMJieHHE ¢ 0Opa3aMu
OPraHUYeCKHUX BEIIECTB U
MarepuajsamMu Ha UX OCHOBE,
MOJIETTUPOBAHUE MOJIEKYJ
OPraHUYEeCKUX BEIIECTB,
HaOJIIOIcHHE U OITMCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB TIO
MIPEBPAIICHUIO OPraHUYECKUX
BEILIECTB IPY HArpEeBaHUH
(nnaBneHue, 0OyrIMBaHUE U
ropenue). CocTaBieHre NOJHBIX
U COKpAIICHHBIX CTPYKTYPHBIX
dbopMyn opraHMYECKUX BEIIECTB
OT/IETBHBIX KJIACCOB, HUCIIOJIb3YS
HUX Ha3BaHHA I10
CHCTEMATUYECKON 1
TPUBUAITBHON HOMEHKIIAType
(aTHIIEH, alleTUIICH, TIHUIePHH,
deHon, popmanbaeru,
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OueHo4yHbIC MepPONIPUSTHS

OK

YKCYCHAasl KMCJIOTa, TJIULIHH).
Pacuets! mpocreiiteii hopmyIibl
OPraHNYeCKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOI'O COCTaBa

(B %)

3.1

Knaccugukanmus,
CTPOCHHUE H
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccupummposats
OpraHn4YeCKUC BCUICCTBA B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3ajaHus Ha cocTaBieHHE
Ha3BaHU OPraHUYEeCKUX
COEAVHEHUH 110 TPUBHAIILHOM
WU MEXTYHApOIHON
CHUCTEMAaTHYECKOU
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJICHHE
TIOJTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX GOpMYIT
OpPraHUYeCKUX BEIIECTB
OT/I€JbHBIX KJIACCOB.

3. 3aauu Ha omNpeaeIeHue
npocTeume GopmMyITbl
OPraHuYeCKON MOJIEKYJIBI,
UCXOJs U3 JIEMEHTHOTO COCTaBa

(B %).

OK 01

Paznen 4.
Yraesoaopoasl

HccnenoBath cTpoeHHe H
CBOIICTBA YIJIeBOAOPO/AOB

KourpoJabHas padora

«Teopusi crpoenns
OPraHNYecKHX COeJHHEHHII.
Yraesoaopoabn»

4.1

YreBoaopoasl U
UX NIPUPOJHBIE
HUCTOYHUKH

VYMeThs Ha3bIBaTh
YTJIEBOJAOPO/IBI IO
TPUBHAIBHOU U
MEKIYHApOAHON
HOMEHKJIaType

1. MonaenupoBaHue MOJEKYI H
XUMHUYECKUX  MpEeBpalleHH
YIIEBOJOPOJOB (Ha mMpuMepe
JTaHa, JTWJICHA, alleTUJIeHa U
Ip.) ¥ TaJIOT€HOMPOU3BOIHBIX.

2. KauecTBeHHBIE peaKiuu
YTJIEBOJIOPOJIOB pa3IMYHBIX
KJ1aCCOB (obecriBeunBaHue
OpOMHOM WM WOMHOW BOJIBL,
pacTtBopa nepMaHraHara
Kajus, B3aHUMOJIEHCTBHE
alleTUiIeHa C  aMMHAa4YHBIM

pacTBOpoM OKcuja cepedpa

(1)), KayeCTBEHHOE
oOHapyXeHHe yriepoja |
BOJIOPOJa B  OPraHMYECKUX
BEIIIECTBAX.

OK 01
OK 02
OK 04
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Monyas / Pasnen

Ne PesynbTaT 00yuenuns OueHo4yHbIC MepPONIPUSTHS OK
[ Tema
4.2 |®usuko- VYcranaBnuBaTh 1. CocraBnenue peakuuii| OK 02
XUMUYECKUE 3aBUCHUMOCTh (PU3HUKO- MIPUCOCAMHEHUS u| OK 04
CBOICTBa XUMHYECKUX CBOMCTB OKHCIICHUS Ha  [pUMEpE
yIA€BOJOPOJOB  |yIJIE€BOJIOPOIOB OT ATUJICHA.
CTPOEHUS MOJIEKYI 2.PenieHne pacyeTHBIX 3a/1a4 C
MCIOJIb30BAaHUEM IUIOTHOCTH
razoB 10 BOAOpPOAY U
Bo3nyxy 3.  Pacuernsle
33/1ayd = 10  yYpPaBHEHHSIM
peaknui c ydacTueM
YIJI€BOI0OPOIOB.
3. JlabopaTtopHas pabora No§
«CBoricTBa
YTJIE€BOI0POIOBY.
5 (Pa3pmea 5. HccaenoBarb cTpoeHue U
CBOliCTBa
Kucnoponocoaep
KHCJIOPOACOAEPKALIUX
JKamme
OPraHMYecKux
OpraHMYecKue .
coeIMHEeH U
COeIMHEeH U
5.1 |Crouptel. ®enon |MccnenoBats ctpoenue u | [IpakTuko-opueHTHPOBaHHbBIE
CBOMCTBa CIIUPTOB U 3aJ]aHus TI0 COCTABIICHUIO OK 01
eHoJa XUMHYECKUX PeaKlnii ¢
b peaxu OK 07
y4acTUEM CHHUPTOB U PeHoa.
5.2 |Anpaerumpl. Hccnenosate cTpoeHuUE, IIpakTHKO-OpUEHTUPOBAHHBIE OK 01
KapOonoBebie (u3nUecKre U XUMUYECKUE |3a/IaHus MO0 COCTABICHUIO OK 02
KHUCJIOTBI. OK 04

CrnoxHble 3¢upbl

CBOMCTBa (peaKiuu
OKHUCJIEHHS U
BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKITHH ),
MOJy4YeHUE U TPUMEHEHUE.

XUMHUYCCKUX peaKI_II/Iﬁ C
y4aCTueM ajJibACTUI0B,
Kap60HOBBIX KHCJIOT U CJIOXKHBIX

3pUpOB.
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Monyas / Pa3nen

Ne PesynabraT 00yuenus OueHoYHBbIE MEPONIPUSITHS OK
/ Tema
5.3 |YrneBosl Pasnuuars cocras, [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
KJ1acCU(HMKALMIO YIIEBOIOB |3aJaHus 10 COCTABIICHUIO OK 02
(MOHO-, U~ 1 XUMHUYECKUX PEAKIIUH C OK 04
HOJIMCAXapUIOB). y1acTHEM YIIICBOAOB.

5.4 |®usuko- VYMets coctaBiath cxembl  (lIpaktndeckas pabora NelO.| OK 01
XUMHYECKHE peakiuii xapakrepusyromux | «Homenkmarypa OK 02
CBOMCTBA XUMHIYECKHE CBOMCTBA KHCJIOPO0CO/IEPKAIIIX OK 04
KHCTTOPOIOCOACPX | kyiCII0pO X0 COASPKALIIX OPraHUYECKUX COECTUHEHUI.
anmx OPraHHYECKHX COETHHEHMIT [Ipaktuueckass pabora Nell.
OpraHU4eCcKuX «XuMudeckne " - Qu3nUecKne
CoeqUHEHNN CBOMCTBA

6.1

AMUHEIL
AMUHOKUCIIOTEL.
benxu

Hccenenosats cTpocHHE,

¢bu3nyeckrue 1 XMMUYECKHE
CBOMCTBA a30TCOACPKAILUX
OPraHUYECKUX COECIMHEHUI

KHCIIOPOI0COIePIKATIX
OpPTaHUYECKUX COCAMHCHHUS.

Hab6mronenue u onucanme
JEMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypanus 6eIKoB pu
HarpeBaHuU, [IBETHBIE PEAKIINU
OcIKOB

[Ipaktnyeckas pabora Nel2.
«CBOHCTBAa  a30TOCOJEPKALINX
OpPraHUYECKUX COeTUHEHUI.

OK 01
OK 02
OK 04
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Monayas / Pa3nen

Ne PesynbTaT 00yuenuns OueHo4yHbIC MepPONIPUSTHS OK
[ Tema
7 |Pa3nmen 7. HccnenoBats crpoenne 1 |Konrpoabnasi pabora
CBOMCTBA «CTpyKTYypa M CBOMCTBA
BbicokomoJieRy.1 PYKTYP
BbICOKOMOJIEKYJISIPHBIX OPraHu4€CKUX BEUIECTB)
sipHbIE .
ST coeIMHeHu i
7.1 |IlnacTmaccsl. Paznnuats 06pasisl 1.  Pemenue nenoyek| OK 01
Kayuyku. HPUPOTHBIX U MPEBPALLICHU I Ha| OK 02
Boiokna MCKYCCTBEHHBIX BOJOKOH, TEHETUYECKYI0 CBa3b Mexay| OK 04
. KJIaccamu OpPraHUYECKUX
MJIACTMACC, KAyIyKOB: .
COCIMHEHUH C COCTaBJICHHUEM
BOTIOKOH (HaTypabHbIe Ha3BaHUU OPTraHUYECKUX
(XJ10TIOK, EPCTh, MIENK), COEIMHEHHH IO TPUBUAIBHON
UCKYCCTBEHHBIE (aL€TATHOE | wIu MEKTyHAPOIHOM
BOJIOKHO, BUCKO03Q), CHCTeMaTHYECKOM
CHUHTETHYECKUE (KaIpOH U HOMCHKJIaType
naBcan) 2.  Pemenue pacueTHbIX
3a1a4 o YpaBHEHHSM
peakuuii c y4acTUEM
OPraHUYECKHUX BEIIECTB
3. [IpakTtueckass pabora
Nel3. «CunTe3, aHamm3 #
Kiaccuuraus
BBICOKOMOJICK YIS PHBIX
COEIUHEHUI
4.  Ilpaktuueckas  pabota
Nel4., «Il'enetuueckas CBS3b
MEXITY KJIacCaMH
OPraHUYECKUX COCTUHCHHI.
Il |[IpuknagHoii Mmoayab
8 (Pa3pmex 8. OuenuBath nocjeAcTBust |3amura Keiica (¢ y4eTom
OLITOBOH M oyayiei npodeccuoHaAIbLHON
Xumus B ObITY U . yAy pod
NPOM3BOACTBEHHOI JAesITeJIbHOCTH)
NPOM3BOJACTBEHH
. JAesiTeJIbHOCTH YeJI0BeKa ¢
Ol 1esITeJIbHOCTH . .
MO3UIMH IKOJIOTHIECKOM
YeJi0BeKa
0€e30MacHOCTH
8.1 |Opranunueckue OrneHuBaTh [Tpaktrueckas pabota Nel5.[OK 01
BEIIIECTBA B MOCIENCTBUS  OBITOBOH «IIpousBoAcTBO M TpuUMeHeHue|OK ()2
KUZHEEATENBHOC | i OpPraHuveCcKkux — BCIICCTB  BIQK ()4
. MPOMBILIIIEHHOCTH. K0
TH 9CJIOBCKA. IIPOU3BOJCTBEHHOMN OK 07
[IpakTHueckoe UCHOJIb30BAaHUE
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Monyas / Pasnen

Ne PesynbTaT 00yuenuns OueHo4yHbIC MepPONIPUSTHS OK
[ Tema

[Ipon3BOACTBO U |IEATETBHOCTH YEJIOBEKA C|BOJIOKOH. CunTeTnyeckue

IIPUMCHCHHC HO3UIUN SKOJOTrHYeCKOM | INICHKU: N30JIAUA JILA

OPraHM4eCKHuX 0€30IaCHOCTH IPOBONOB,  MEMOpaHbl s

BELLECTB B OTIPECHEHUSI BOJIBI, 3alUTHBIC

TPOMBIILTEHHOCTH IUIEHKA I aBTOMOOMIIEH,
TUTACTBIPH, XUPYPTHUECKUE
noBsi3kd. HoBBIE TeXHOJOTHH
JNaJIbHEHUIIIETO
COBEpPIIICHCTBOBAHUS
MOJIMMEPHBIX MaTEPHAJIOB.

8.2 | Xumuueckue Wutepnperuposars ponb  |[Ipaktndeckas pabora Nel6.|OK 01
TEXHOJIOTUH XUMHH B 00€CTICUCHUH «[Ipumenenue xuMHuIecKuX | OK 02
B TIOBCEJTHEBHON  |3KOJIOTHYECKOM, BCIICCTB M TEXHOJOTWH  C|OK 04
u SHEPTreTUIECKOH U muIeBoit| Y 1€TOM Oymymieit| OK 07
NpodeccHoHaNBHO |6e30macHocTH, pasutin | IPOPeccHonanbHoH
i IeATENIbHOCTH  |MEIUIIMHBI, CO3/IaHUH He’[Tem’HOCTj’I»'

S — HOBBIX MATEPHATIOB Penrenue keiic-3agad 1mo TeMam:
MUIIEBBIC TPOAYKTHI, OCHOBEI
paMoOHAIBLHOTO TTUTAHUS,

Ba)KHEHIIINE CTPOUTENIbHBIE U
KOHCTPYKIIMOHHbIE MaTepHUaIIbI,
JIeKapCTBEHHbIE U
KOCMETHYECKHE MpenapaThl,
ObITOBast XUMUS, MaTepuaibl U3
HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

9 |Pa3gen 9. HNHuTepnipeTupoBaTh 3ammra y4eoHo-

I/IccneszaHne U |XHMHYECKHE MPOHECChI H| pCcCaeaoBaTeIbCKOI0

XUMHUYeCKH I siBJIeHHs1 B Onocgepe npoeKTa (¢ yaerom Oyayuieii

aHaJn3 00bEeKTOB npogdeccunoHAILHOM

ouocdepbl AesITeJIbHOCTH)

9.1. | OcHoBBI BoimosHaTe momHbniA  1ukd| 1. Jlaboparopnas pabora |OK 01
nabopatopHoit SKCIIEPUMEHTAIBHOTO «OCHOBBI 1abopaTopHOi
TIpaKTHKH B| ucenenopanms ¢ TIPAKTHRA.
fg{ OE;%C;;;TIZE;E; COOIIOICHUEM TPaBUII iéMaTHIT::I?;I‘IID;e paciethbl 1o

6e3omacHoro oOpaiieHus c PUMCHTA.
BeIECTBAMH 1 3. 3ajaud Ha BBIYMCIICHUE
HaGopaTOPHBIM CpEeIHEero 3Ha4eHus

OKCIIEPUMEHTAIBHBIX  JIAaHHBIX,
o0opyaoBaHHEM

HOTPELTHOCTH.

4. [TpencraBnenue

pe3yJabTaTOB JKCIIEPUMEHTA B
Pa3IM4YHON
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Monyas / Pasnen
/ Tema

PesynbTaT 00yuenuns

OueHo4yHbIC MepPONIPUSTHS

OK

dopme  (Tabmuma,  rpaduk,
OTYET, AOKJIAJl, TPE3CHTALINSA).

9.2

XUMHUYEeCKUMN
aHan3 IpoO BOJIBI

HccnenoBars xuMudeckuii
coCTaB Mpo0 BOIbI

1. Tect
COCTaB BOIBD».

«CBoiicTBA H®
2. 3amanne «XHUMHUYECKAN
COCTaB BOJbI, TUI BOJbLI H
CrocoObl €e MPUMEHEHUS»
(c

HCIIOJIb30BAHHEM
HOPMATUBHBIX JOKYMCHTOB).

3. IpakTuKo-
OpPUEHTUPOBAHHBIC
TEOPETUYCCKHUE 3aTaHUS Ha
COCTaB BOJBI U CIIOCOOBI
BBIPOKEHUS KOHIICHTpAIlMi |
nepecyeT KOHIEHTpauuili (¢
HCIIOJIb30 BAHHEM
HOPMATHBHBIX TJOKyMEHTOB).

4. JlabopatopHas pabota
NelO Onpenenenue
’KECTKOCTH BOJIBI H
CIIOCOORI ee

yCTpaHEHUs

OK 01

OK 02
OK 07

9.3

XUMHUYECKUH
KOHTPOJIb
KayecTBa
MIPOJYKTOB
MMUTaHHUA

Hccnenosats XuMHUUECKUN
COCTaB MMPOJTYKTOB MUTaHUS

1. Tect «Opranudeckue u
HEOpraHUYecKue

BELIECTBA,

BXO/JISIIIIME B COCTAB MIPOJIYKTOB
MUTAHUSY.

2. ITpakTuko-
OpPUEHTHUPOBAHHbBIE 3aJJaHHSI 110
KYJIMHApHOM TeMaTHKeE.

3. JIaboparopnas padota Ne 11
«HccnenoBanue  XMMHYECKOTO
COCTaBa MPOYKTOB MUTAHUS.

OK 01

OK 02
OK 07

9.4

XHUMHUYECKH
" aHaIu3
po0 MOYBHI

Hccnenosath
XMUMHYECKUN COCTaB Mpod
IMOYBBI

1. Tecr o Teme

«XUMHYECKUN COCTaB
HEOPraHUYeCKUX U
OpPTaHUYECKUX YAOOpEHHIN.

2. 3aganune «B3anMoCBs3L
COCTaBa ITIOYBEI, THII ITOYBEI U €€
Ha3HAUYCHH».

OK 01

OK 02
OK 07
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Monyas / Pasnen

Ne PesynbTaT 00yuenuns OueHo4yHbIC MepPONIPUSTHS OK
[ Tema
3. JlaboparopHas paboTa
«HccnenoBanue
XUMHUYECKOTO COCTaBa Mmpood
MTOYBEI».

9.5 |HccnenoBanue HcenenoBaTh XUMHUYECKUH | Y4eOHO-UCCIIENOBATENBCKUN OK 01
00BLEKTOB COCTaB 00BEKTOB OHOC(hEpHI | MPOEKT B 00IaCTH OK 02
onocdepsr Ha MpUMepe MPOIYKTOB UCCIICIOBAHHUS OK 04

OK 07

IIMTaHHuA, BOABI U ITIOYBBI

00BEKTOB OHOCPEpHI.
Bo3MoOXHBIE TEMBI TPOEKTOB:
1. UccnenoBanne

COCTaBa MUHEpAIbHOU

BOJIBI U

PEKOMEHIAINH TI0 €€
HICIIOJIE30BAHMIO.

2. UccnenoBanue
pa3pylIaroIIero IeUCTBUSA
IIPUPOHOM BOJBI HA
CTPOUTEIIHHBIE MaTEPHAIIBI.

3. CocTaBieHue MpoeKTa
IIBETHHKA/0TOpO1a/caia

B 3aBHUCHUMOCTH OT

cocTaBa
MIPOAHAIM3UPOBAHHBIX TTOYB.
4. CocTaBeHHe
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEZIeII0) B 3aBUCUMOCTH
OT COJICPYKAHMS XUMHYECKHX
MaKpO ¥ MUKPODJIEMEHTOB B
MPOJIYKTaX MUTAHUS.

5. UccnenoBanue

KayecTBa MUTHEBOM BOIBI.

6. Uccnenoanue mpod
BOJIOTIPOBOAHOM BOJIbI

Ha MpPEeJMET YCTPAHEHHS
JKECTKOCTH.

7. YcTpaHeHHe )KeCTKOCTU
BOJIbI B CEIILCKOX03SIMCTBEHHOM
JIeSITEIbHOCTH.
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E%aov IIPOHYMEPOBaHQ; CKPEILIEHO TIeUaThio
VL esd -~ T4  nucros
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