3

Digitally signed by
Hocblpesa MNanvHa
AnekcaHapoBHa

DN: OU=r'BMnoy Mo "
Ceprueso-ocaackuii
Konneax",
CN=HocbipeBa lNanvHa
AnekcaHapoBHa, E=
mo_spkolledzh@mosreg.ru
Reason: {1 yTBepxaato
LaHHbIV AOKYMEHT
Location: Ceprues MNocaa
Date: 2026-04-13 16:05:31

IMpunoxenne 4-10

Kk OOII cnenuajbHOCTH

19.02.12 TexHoJi0TMsi NPOAYKTOB MUTAHUS
JKMBOTHOT'O MPOUCXO0KIEHHS

MusnucTepcTBo 00pazoBanus MOCKOBCKOM 001acTH
[NocynapctBeHHOE Or0/1KETHOE MPOGECCUOHATBHOE
oOpazoBaTenbHOE yupexkaeHne MockoBCKoil 001acTu
«Ceprueso-Ilocanckuii KOmaemx»

YTBepxKIeHA NPUKA30M JUPEKTOPA
I'BITOY MO «CeprueBo-Ilocaackuii KoJuiemx»
Ne 136-OC ot 14.06.2024r.

[TIPOTPAMMA JIUCIIATITAHBI
OOJ1Y.10 XUMU

r. Ceprues Ilocan
2024



PACCMOTPEHO COI'TACOBAHO

Ha 3acenanuu [{K o0meodpa3oBaTenbHbIX, 3aMm. qupektopa no YMP
€CTECTBEHHOHAYYHBIX

Y TYMaHUTAPHBIX JTUCIUILIAH

[Tporpamma yuyeOHo¥ auctumuimasl OO/1.10 Xumus pa3paboTaHa B COOTBETCTBHH C MPHUKA30M
MunucrepctBa o0pasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 roga Ne 413 «O6
YTBEPKACHUH (peepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTebHOIO CTaHAApPTa CPEIHETrO
obOmero  oOpa3oBaHMs(C M3MEHEHUSMU U  JOINOJHEHUSMH) M  3apPETUCTPUPOBAHHBIM
MunucteperBoM toctuin Poccuiickoit ®@enepauun 7 utons 2012 roga (Peructpanuonssiii Ne
24480), B cooTBeTcTBUU C TpeOoBaHusIMU DeepaibHOro ToCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CPEAHETO MPOPECCHOHATHHOIO 00pa30BaHUs IO CIICIUATHHOCTH IO CHCIHATBLHOCTH
19.02.12 TexHosoruss MNPOAYKTOB MUTAHMUS >KMUBOTHOTO IPOUCXOXKICHUSA, YTBEPKICHHbBIN
npukazoM MunuctepcrBa npocsemieHuss PO ot 18 mas 2022 r. Ne 343 u 3apeructpupoBaHHOTO
MunucrepctBoMm toctuninu Poccuiickoit ®eneparuu 21 urons 2022 r. (Perucrpammonnsiii No
68942), nHa ocHoBanuu IlpumepHoii paboueit mporpaMmsl 001IE00pa30BATEIHHON JAUCIUILTHHBI
«Xumus» 175 npodeccrnoHaNbHBIX 00pa3oBaTeNbHBIX OpraHu3aluii, paspadoranHoit ®I'OY
AIIO «UucTuTyT pa3BuTHs NMpodeccHoHaNbHOTO 00pa3oBaHus» (0a30BBIi ypOBEHb, BapuaHT 1)
(mpotokon Nel3 ot 29.09.2022).

Opranuzanusa-pa3paboTuukK:
['ocynapcTBeHHOE OFOKETHOE TTPO(hEeCCHOHATTEHOE 00pa3oBaTeIbHOe YUpexkaeHne MOCKOBCKOM
obnactu «CeprueBo-Ilocaackuit KOImemK»




COJAEP)KAHHUE

. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
YYEBHO# JUCHMUILINHBI

. CTPYKTYPA Ul COJIEPKAHUE YUYEBHOM
TACIHATITAHBI

. YCJIOBUSA PEAJIM3AIIMA YYEFHOM JUCITATLIIMHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHUATLTAHBI



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM
JUCHUIIJIMHBI
«00y. 10 Xumus»

1.1. MecTO IUCHUNJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl:

OobmeoOpa3oBaTenibHas JUCHUIUIMHA «XUMHUA» SBISETCA 005S3aTeIbHOM  YaCThIO
00111e00pa30BaTEIPHOrO IHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUU ¢ OT'OC CIIO
10 CHEIUATbHOCTH.

1.2. lleau 1 mJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIIINHBI:

1.2.1. leau aucuUnJIMHBI

Conepxanue mporpammbl 0011e00pa3oBaTeIbHON JUCHUTUIMHBL «XUMUS» HAIPaBICHO
Ha JIOCTH)KEHUE CIICAYIOIINX HeJIeH:

- (OpMHUPOBAHHE CHCTEMbl XHMHYECKHX 3HAHMNA KaK BaKHEUIEH COCTaBISIONICH
€CTECTBCHHO-HAyYHOM KapTHUHBI MHUpa, B OCHOBE KOTOPOM JIekKaT KIKOYEBbIE IOHATUSA,
dbyHIaMeHTalIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHUE M MOHUMaHUE
CYIIIHOCTU JOCTYIHBIX 00OOIIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHUE C UCTOpUEH
UX Pa3BUTHUA U CTAHOBJICHUS;

- (hopmupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaKluid, HeOOXOAUMBIX JJIsi MPUOOPETCHHUS YMEHHUN OPHCHTHPOBATHCS B MHPE
BEIIECTB M XWUMHUYECKHX SIBJICHUW, HMMEIOIIUX MECTO B TMPUPOJE, B TMPAKTHYECKON U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHUH U CMOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
00BSICHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOIII0/IEHUEM MpaBmil 0€30MacHOro OOpalieHus ¢
BEILECTBAMH.

3apaumn:

1. cpopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHHSI XUMHUECKHUX MPOIIECCOB U
SABJICHUM B OKDPYXKAIOLIEH Cpele, a TAaKK€ MX CBA3b C LEJIOCTHOM HAYYHOM KapTUHOW MHpa U
JIPYTUMHU €CTECTBEHHBIMU HayKaMH;

2. pa3BUTh yMEHHUS COCTaBJIATH (HOPMYJIBI HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB,
YpaBHEHUs XUMHUYECKHX pPEaKIUi, OOBICHATH WX CMBICI, HHTEPNPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3. chopmupoBaTH HABBIKK MPOBEIEHUS MPOCTEHIINX XUMHUYECKHX SKCIIEPUMEHTATBHBIX
UCCIIEIOBaHUM ¢ COOJNIOZCHHEM TMpaBWJl 0Oe30macHOro oOpalleHust ¢ BeIecTBaMH U
71abopaTOPHBIM 000PYIOBaHUEM;

4. pa3BuUTh YyMEHUS HaxOJIWUTh, aHAIU3UPOBATH W HCIOIBK30BaTh HWH(POPMAIIUIO
XUMHYECKOTO XapakTepa M3 pa3IudyHbIX WH(GOPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYas y4EOHYIO
JTUTEPATYpPy, HAYIHBIC MTyOJIIUKAIIUU U UHTEPHET-PECYPCHI;

5. copmupoBaTh yYMEHHS MPOTHO3UPOBATH IOCIEACTBHUS CBOEH JAESITENBbHOCTH U
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB, YUYUTHIBAS BO3MOXKHBIC
HKOJIOTUYECKUE U COIMAIbHBIE BO3ICUCTBUS;

6. cdhopMupoBaTh TMOHUMAaHHE 3HAYUMOCTH JIOCTIDKEHUH XMMHYECKOM HAayKu U
TEXHOJOTHI N7 Pa3BUTHs COIUAIBHON M MPOU3BOACTBEHHON cdep ¢ yMEHHEeM MPHUBOIUTH
MIPUMEPHI 170:¢ MIPUMEHEHUS B Ppa3IUYHBIX chepax KU3HU.



1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOCHHS 001eo0pa3oBaTe/bHOH JTUCHUILINHBI B c00TBeTcTBHH ¢ PI'OC CIIO n Ha ocHOBe

orocC Coo
Kon i HAHMEHOBAHME IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIIUHbI
(GopMHpYyeMBbIX KOMMIETEHIIHi Oo0mmue JucuunimHapHble
® TOTOBHOCTB K Tpydy, OCO3HAaHUE IIP6 01. chopmupoBaHHOCTH TPEACTABICHUN: O

OK 01. Boibupate cnocoOsbl
pemieHust  3afad  MpodecCHOHAIbHOM
JeSTeNbHOCTH IPUMEHHUTEIBHO K

Pa3JINIHBIM KOHTCKCTaM

LIEHHOCTH MacTepCTBa, TPYAOI00uE;

® TOTOBHOCTh K AKTUBHOW JIEATEIILHOCTH
TEXHOJIOTUYECKOI M COIMAIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh

HHUOWUHUPOBATL, IINIAHUPOBATH U

CaMOCTOSITENILHO BBITIOHATH TAKyIO JEATEILHOCTD;
® UHTEpeC K pa3nyHbIM  cdepam

npoeCCHOHATTLHON IeATEIEHOCTH.

dbopmynmpoBaTth "

aKTyaJIM3HpoBaTh IpoOJieMy, paccMaTpuBaTh €€

® CaMOCTOSATCIBHO

BCECTOPOHHE;
® YCTaHABJIMBATh CYIICCTBEHHBIH MPH3HAK
WJIA OCHOBAHUS JUIS CPAaBHEHHMSI, KIACCU(PUKAIIMUA K
0000IIECHMS;
®  ompeneisaTh  IEH

3aaaBaTb MapaMETPbl U KPUTCPHUHN UX JOCTUIKCHUA,

JEATEILHOCTH,
[ ] BBIABJIATH 3aKOHOMECPHOCTHU n
IMPOTUBOPCUUA B paCCMATPUBACMBIX SBJICHUAX

® BHOCHTH KOPPEKTHBBI B JESATEIBHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3yJIbTAaTOB IETSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH.

0) 0a3oBbBIE HCCJIeI0BATEIbCKHE
NeiCTBUSA:

XUMHUYECKON COCTaBIAIOIIEN €CTECTBEHHOHAYYHOM KapTHHBI
MHUpPa, pOJM XUMHUM B II03HAaHUU SIBJICHUN NPUPOIBI, B
(GOpPMHPOBAHUU MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
(YHKIMOHAJIBHON I'PaMOTHOCTH, HEOOXOAUMOW JJIsl peleHUs
IOPAaKTUYECKUX 3aJad M  HKOJOIMYECKH OOOCHOBAaHHOI'O
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM CpeneE;

IIP6 02. BmameHue CHCTEMOM  XUMHYECKHUX 3HAHMI,

KOTOpast BKJIIOYAET: OCHOBOIIOJIararolme MTOHSTHS
(XMMUYECKHUI 3J€MEHT, aToM, JIEKTpOHHasi 000JI0YKa aroma,
S-, p-, O-a/MeKTpoHHBIC OpOHMTATM aTOMOB, HOH, MOJEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKHCIICHUS,
XMUMHUYECKas CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM,
yIAepoaHbI CKeNleT, (YHKIMOHAJbHAS TpPYyMNa, paguKal,
U30MEpUsl, H30MEpbl, TOMOJIOTUYECKUH psil, TOMOJIOTH,
YTIE€BOAOPOABI, KUCIOPOA- M a30TCOAEPKAIINE COCIUHEHMS,
OMOJIOTMYECKH aKTUBHBIE (yrneBogpl,

CTPYKTYpHOE

BellleCTBa JKUPEI,

Oenku),  MOHOMEp,  TOJHUMED, 3BEHO,

BBICOKOMOIJICKYJIAPHBIC COCOAMHCHUA, KpUCTAJINYCCKAA

pemeTka, THUIIBI XUMHWYCCKUX pCaKI_II/Iﬁ (OKI/ICHHTCHBHO -

BOCCTAHOBHUTCIIBHBIC, JOK30-U OHIAOTCPMHUUYCCKUC, PCAKIUU

HOHHOTI'O O6MCHa), pacTBOp, DSJCKTPOJUTBI, HEIIICKTPOJIUTEI,
SJICKTPOJIUTHUYICCKAA

Jucconuanusi, OKHCIIHUTCIIb,




° BJIAJIETh y4eOHO-
HCCIICIOBATEIILCKOH M TPOCKTHOM JESITEIbHOCTH,
HaBBIKaMU pa3pelieHust MpooeMm;

HaBbIKaMH

® BBIABJETH MNPUYUHHO-CJIICACTBCHHLIC

CBA3M M aKTyaJIM3UpPOBaTh 3a/layy, BBIABUTATh
TUIIOTE3y €€ PEIICHHUS, HAXOAUTh apryMEHThI s
JI0Ka3aTeNIbCTBA CBOUX YTBEP)KIEHUHM, 3a]aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

® aHaNM3UPOBATh TONYYEHHBIE B XOJE
pelieHus  3aJayd  pe3yJbTaThl, KPUTHYECKU
OLICHUBAaTh HMX JOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBHSIX;

®  yMETh

MEPCHOCUTDH 3HaHUuA B

[IO3HABATEIbHYI0O M  IPAKTHYECKYI0  00JacTH

KHU3HCACATCIIBHOCTH.

BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON
XUMHUYECKOE paBHOBECHE), TEOPHUH U

CTPOCHHUA  OPraHHUYCCKHUX

peaKIum,
(Teopust

AM.
JUCCOLIMAITNH,

3aKOHBI
XUMHUYECKOTO BEILIECTB
Bbytneposa,

nepuoanueckuil 3akoH [[.11. MenneneeBa, 3aKOH COXpaHEHUs

TEOPUs  DIEKTPOIMTHUYECKOU

Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3BIK XHUMHH,

(dakToOTUYECKHE  CBEIEHHUSA O  CBOMCTBax, COCTaBe,
MOJly4eHUH U 0OEe30MacHOM UCHOJIB30BAaHUU BaKHEHIINX
HEOPraHMYECKUX U OPraHMYecKHX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATCTLHOCTH YEJIOBEKA;

nprPo 03.

XapaKTCPHBIC IIPU3HAKU W B3aMMOCBA3b U3YYCHHBIX HOHﬂTHﬁ,

c(OpPMUPOBAHHOCTh YMEHUUN BBIABIATH

MPUMEHATh COOTBETCTBYIOLIME TOHATHS TIPU ONHUCAHUU
CTPOCHMSI W CBOWCTB HEOPraHWYECKUX U OPTraHUYECKHUX
BEIIECTB W WX TMPEBPAIEHUN; BBISABIATh B3aUMOCBS3b
XUMHUYECKHX 3HAHUH C TOHATUSMH W TIPEICTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX MIPEAMETOB;

ITP6 04. chopMupOBaHHOCTh YMEHHI HCIONIH30BAThH
HAaVMEHOBAHMSI XUMHUYECKUX COCIUHEHUN MEXIYHApPOIHOTO
COI03a TEOPETUYECKOW U MPUKIAJAHON XMMHUU U TPUBUATHHBIE
Ha3BaHUs BAKHEUININX BEUIECTB (ITUJICH, aAlICTUIICH, TIIUIICPHH,
dbenon, popmanbaerua, YKCycHasi KUCIOTa, TJIUIKH, YrapHbIN
ras, yrieKucCIbli Tra3, aMMHaK, TalieHas W3BECTh, HETalleHas
W3BECTh, MUTHEBAs COJA W JAPYTHX), COCTABIATH (hOPMYJIBI
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB, YpaBHEHUS
XUMHUYECKUX PEAKINH, OOBSICHATh MX CMBICI; MOJTBEPKIATh

XapaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCIICCTB




COOTBETCTBYIOIIUMU SKCIIEPUMEHTAMHU U 3aIIUCSIMU YPaBHEHUN
XUMUYECKUX PEAKLUH;

IIP6 0S. chopMuUpOBaHHOCTh YMEHUN yCTaHABIUBATH
MPUHAJICKHOCTh H3yYECHHBIX HEOPraHUYECKUX u
OPraHUYECKHX BELIECTB K ONPEACIICHHBIM KJaccaM U IpyIIam
COCIMHEHUM, XapaKTepU30BaTb HMX COCTaB M BaXHEUIIHNE
CBOWCTBAa;  ONpENENATh  BUAbl  XHMHYECKHX  CBS3€H
(xoBasleHTHAsl, UOHHAs, METaJNIn4YecKasi, BOJOPOJHAs), TUIIbI
KPUCTAIJIMYECKUX PEHIETOK BEIIECTB; KIAaCcCU(PUIMPOBATH
XUMUYECKUE PEaKLIUH;

IIP6 07. chopmMupOBaHHOCTH YMEHUH MPOBOAUTH
pacyeTbl XUMUYEeCKHM  (opMmyrnamM U

1o YPAaBHEHUSAM

XUMHNYECCKHUX peaKuHﬁ C HCIIOJIb30BaHUEM (1)I/IBI/I‘I€CKI/IX
BCJIIMYHMH, XapaKTCPHU3YIOIHUX BCHICCTBA C KOJIMYECTBEHHOM
CTOpPOHBI: Macchl, oObeMa (HOpMalbHBIE YCJIOBUS) Ta30B,
KOJINYECTBA BEIIECTBA; MCIIOJIb30BAaTh CHCTEMHBIE XUMUYECKHE
3HAHUS A NPUHATHS PEHIeHUH B KOHKPETHBIX >KM3HEHHBIX

CUTyaluAax, CBA3aHHbIX C BECHICCTBAMU U UX ITPUMCHCHHUCM.

OK
COBpPEMEHHBIE

02.
CpeacTBa
aHaJlM3a U MHTEepIpeTauuu nHhopMalum

Hcnons30BaTth
MMOMCKA,

n I/IH(l)OpMaI_[I/IOHHI)Ie TCXHOJIOTHH OJIA
BBIIIOJIHCHUS 3aaad HpO(I)eCCHOHaHLHOﬁ
ACATCIIBHOCTHU

® C(I)OpMPIpOBaHHOCTB MHPOBO33pCHU,

COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO

pa3BUTHSI HAyKHM U OOIIECTBEHHOM IPAKTUKH,

KYJIBTYD,
CHOCO6CTBYIOHIGFO OCO3HAHHUK CBOCro Mecra B

OCHOBAHHOTO Ha Janore
MOJIUKYJIBTYPHOM MHUDE;

®  COBCpUICHCTBOBAHHE  S3BIKOBOM U
YUTATENILCKOM KYJIBTYPbI KaK CpeacTBa

B3aHMOJICHCTBUS MCXKAY JIIOJbMHU U TIO3HAHUA

ITPo 06.

IIO3HAaHUA BCEUIECCTB N XHUMHUUYCCKUX SIBIICHHI (H&6J’IIOJI€HI/I€,

BJIaACHUC OCHOBHBIMU METOJAMH HAYUYHOI'O

U3MEpEeHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE);
ImpPo 07.
pacueTsl

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH

0 XUMHUYECKMM (opMmyraaM U  ypaBHEHUSIM

XHUMHUYCCKUX pCaKHI/Iﬁ C HCIIOJb30BaHHUEM (I)I/ISI/I‘-ICCKI/IX
BCJIIMYMH, XapaKTCPHU3YIOINHNX BCHICCTBA C KOJIMYECTBEHHOMN
CTOPOHBI: MAcCCHI, o0Bema (HOpMaJ'ILHBIC YCJ'IOBI/IH) ra3oB,

KOJIMYECCTBA BEUICCTBA, MCII0JIb30BaTh CUCTCMHBIC XUMHWYCCKHEC




Mupa.
®  BIANCThH
nHpopManuu U3

HaBBIKAMHM  I10Jy4YEHHUs
UCTOYHHMKOB Ppa3HBIX THIIOB,
CaMOCTOSATENIBHO OCYILIECTBJIATh IIOMCK, AaHAJM3,
CHCTEMAaTHU3aluI0 M UHTEPIPETALNI0 HH(OpMaIH
Pa3NIUYHBIX BUAOB U (POPM IPEIACTABICHHUS;

®  CO3/aBaTh

TEKCThI B Pa3JIMYHBIX

dbopMaTax ¢ ydeToM HazHayeHHUS HH(OpPMALUU U

HGHCBOﬁ ayJuToOpuH, BBI6I/Ipa$I OINITUMAJIBHYIO
(bOpMy MMPEACTaBJIICHUA U BU3YyalIM3alluu,
® OLICHUBATb JAOCTOBCPHOCTD,

JETUTUMHOCTh HMH(OpMAIMH, €€ COOTBETCTBUE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

® BJAJCTh HAaBbIKAMM pACHO3HABAaHUS U
3aIIUTHI uH(popMaluuy,

0€30MaCHOCTH JTUYHOCTH.

HH(pOpMaLIOHHON

3HAHUA N7 NPUHATHUSI PEUICHUH B KOHKPETHBIX KHU3HEHHBIX
CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;
IIP6 08. chopmupoBaHHOCTh YMEHUH TIJIAHUPOBATHh U
BBITIOJIHATh ~ XUMHYECKUH  SKCHEPUMEHT  (MpeBpalieHus
OpraHWYEeCKUX BEIIECTB MPU HATPEBAHUH, MMOJTYUYEHUE ITUIICHA
M U3YYEHHUE €ro CBOMCTB, KAueCTBEHHbIC pEaKUUH Ha

QIbJETUIBI, KpaxMmall, YKCYCHYH KHCJIOTY; JEHaTypauus
L[BETHbIE pPEAaKUUU OEJIKOB;

IpOBOANUTL PpPEaKIUuK HWOHHOI'O O6M6Ha, OIIPCACIIATE CpCay

OEeNKOB TMpU  HArpeBaHHH,
BOJHBIX PACTBOPOB, KAuye€CTBEHHBIE DPEAKIMU Ha Cyibdar-,
KapOoHaT- M XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHMS; pellaTh
AKCIIEpUMEHTAJIbHBIE 3a7aur 1o TemaM "Metasl" U
"Hemetainnpl") B COOTBETCTBUM C TpaBWIAMHM TEXHHUKHU
Oe3omacHocTH  TpuU  OOpalleHWd ¢ BEmECTBAMH U
a00paTOPHBIM 00OPYJAOBAHUEM; TMPEACTABIATh PE3YIIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMme 3amucH ypaBHEHUM
COOTBETCTBYIOIIUX peaKIUil ¥ (OpMyIHpPOBATH BHIBOJBI Ha
OCHOBE ITHX PE3YJIbTaTOB;

ITP6 09. chopMUpPOBaHHOCTb YMEHUSI aHAIU3MPOBATH
XUMUYECKYI0 HMH(OpManuio, MOJy4aeMyl H3  Pa3HbIX
HMCTOYHHMKOB (CpeICTB MaccoBoil nHpopmanuu, cetb MaTEpHET

U Apyrue).

OK 04.
B3alMOJEICTBOBATh U
KOJUIEKTHBE U KOMaH/E

S¢dexTuBHO

paboTtath

B

® TOTOBHOCTh  BECTH  COBMECTHYIO
JeATEIbHOCTh B HMHTEpECax  IPaXKJIaHCKOTO
o01IecTBa;

° yMEHHUE B3aUMOJIENCTBOBATE c

CONMAJIbHBIMHU HHCTUTYTaMHU B COOTBCTCTBHU C UX

IIP6 08. chopmMupoBaHHOCTH YMEHUH TJIAHUPOBATH U
BBITIOTTHSATH DKCIIEPUMEHT  (TIpeBpalleHus
OpPraHWYECKHUX BEIIECTB MPU HATPEBAHHH, TIOTYyUYEHUE dTUIICHA
U W3yuYeHHE €ero CBOICTB, KAaueCTBEHHBbIC pEaKIHH Ha
Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTypanus

XUMHUYECKUU

aJIbCTUAbI,




(GYHKIMAMU M Ha3HAYEHUEM.
0) coBMecTHasI 1eATeJIbHOCTD.
° IIOHMMATh " UCII0JIb30BATh
[IpeuMyIlecTBa KOMaHAHOW W HWHIAUBUIYAJIBHOU
paboTsI;
COBMECTHOM

[ J MMpUHHUMATh Ocin

JACATCIIBHOCTH, OpPraHu30BLIBATH u
KOOPAUHHUPOBATH HCﬁCTBHH o €€ JOCTHIXXCHUIO:.

COCTaBJIATH I1JIaH ﬂeﬁCTBHﬁ, pacapeaciisitb poju €

y4e€TOM  MHEHUH  YYacTHHUKOB  OOCYXIaTb
pe3yJIbTaThl COBMECTHON PaOOTHI.
Osianenne YHHBepCaAJbHBIMU

peryJsiTUBHBIMHU AeHCTBUSMMU:

r) NpUHATHE ce0sl U APYTruX JIIOJei:

® [IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX
JIIOJIeH TIPU aHAJIM3€ PE3yJIbTaTOB JEATEIbHOCTH;

® [IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX
JIIOZICH Ha OIINOKH;

® pa3BHUBaTh CIOCOOHOCTH MTOHUMATh MHUP C
MO3UIIMH JIPYTOT0O YEJIOBEKa.

0€EIIKOB [IBETHBIC PEAKIMH OCIJIKOB,;
MPOBOJMTh PEAKIMM HOHHOTO OOMEHA, OIpeIeisATh Cpeay
BOJHBIX PACTBOPOB, KA4yeCTBEHHBIC DPEAKIMU Ha CyJibdar-,

IIpyu  HarpC€BaHHWH,

Kap60HaT- " XJIOpHUJ-aHUOHBI, HAa KaTHOH aMMOHUA; PCIIAThb

AKCIIEpUMEHTANIbHbIE 3a7aud 1o TemMaM "Metamwel" U
"Hemetannbl") B COOTBETCTBUM C IPaBUWIAMHU TEXHUKH
0e30macHOCTH  MpH  OOpallleHWd C  BEIIeCTBAMH U

J'Ia60paTOpHLIM O60py,I[OBaHI/IeM; MMPpEACTAaBIATL PE3YJIbTAThI
XUMHUYCCKOI'0 JOKCIICPHUMCHTA B (bopMe 3aIImucu ypaBHeHI/Iﬁ
COOTBECTCTBYHOLIUX peaKHI/Iﬁ n Q)OPMYHI/IpOBaTB BBIBOJbI Ha
OCHOBC 3TUX PE3YyJIbTATOB.

OK 07. CoelicTBOBaThH
COXPAaHEHUIO  OKPYXKAIOIIEH  Cpenpbl,
pecypcocOepeKeHHIO, MPUMEHSATH
3HaHUA 00 W3MEHEHHH  KIUMaTa,

MMPUHIUIIBI 6CpC)KJ'II/IBOTO MIpOU3BOJACTBA,

3¢ HeKTHBHO JIeCTBOBATH
Ype3BBIYAIHBIX CUTYAITHSIX

B

®  chOPMHUPOBAHHOCTh  3KOJOTUYECKOU
KYJBTYPHI,

9KOHOMHYCCKHX

IIOHHUMAaHUEC BIIMSAHUA COOUaJIbHO-
MPOIIECCOB
NPUPOJTHONH M COIMAIBHONH CpeIbl, OCO3HAHUE
rJ100aJIbHOTO XapakTepa 3KOJOTHUECKUX POOIeM;

® I[UIaHUPOBAaHHUE U  OCYIIECTBJICHUE

JIEUCTBUI B OKPYXKAIOIIEH Cpelie HA OCHOBE 3HAHUS

Ha COCTOSHHEC

ImPo  01.
XUMHYECKON COCTABJIIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI

c(OpMUPOBAHHOCTh MPEACTABIECHUI: O

MHUpa, pOJM XUMHUH B T[IO3HAHUU SBJIEHUN NPHUPOIBI, B
(GOpMHpPOBAaHMM MBIIUIEHUS M KyJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOAUMOW ISl pelICHHS
NPAaKTUYECKUX 3aJad M  DKOJOTMYECKH OOOCHOBAaHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOHOM Cpee;




1eel yCTOMYMBOTO Pa3BUTHS YEJIOBEUCCTBA;
° AKTUBHOEC  HETPUATHE
MIPUHOCSIINX BPeJ OKPYIKaIoIIeh cpejie;

JIENCTBHH,

o yMeHue IIPOTHO3UPOBATh

HCGJIaI‘OHpI/ISITHBIe OKOJOTHUYCCKUE IIOCIICACTBUA

IIP6 10. chopmMupoBaHHOCTh YMEHHH COOJIOIATH
MpaBUJia 3KOJOTUYECKH 1eJecO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOM JEATEIBHOCTH B MLEJISIX COXPAHEHUS CBOEro
30POBbSl M OKPY’KAIOLIEH IPUPOJHOM CpEIbl; YYUTHIBAThH
ONACHOCTb BO3AECHCTBUSI HA JKUBbIE OPTaHU3MBbl ONPEAECIEHHBIX

pEANPUHUMAEMBIX JCHUCTBUN, IPENOTBpALIaTh UX. |BEIECTB, IIOHMMas  CMBICI  IIOKa3aTeis  HpeAcsIbHOU
B) padorta ¢ nungopmanmeii: JIOITyCTUMOW KOHIICHTPALIAH.
° UCIOJIb30BaTh cpeacTBa
MH(POPMALIMOHHBIX u KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH B peleHun KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OpPIaHU3ALMOHHBIX 3a/lad C
coOoIeHreM TpeOOBAaHUI SPrOHOMUKH, TEXHHUKH
0€30MmacHOCTH, THUTHEHBI, pecypcocOepexeHus,
IIPpaBOBLIX u OTHYCCKHUX HODPM, HOpM
MH(}OPMALIMOHHON OE€30MaCHOCTH.
IIK. 2.3. TIpousBoaute JabopaTopHble |-paboTaTh C  HOPMATUBHOW  JOKYMEHTALMEH, |- OCHOBHbBIE CBOWCTBa, KIacCU(UKALUSA, XapaKTEPUCTHKH
HCCIIeTOBAHUS KadyecTBa 1 | IPEACTABIATH pe3yJIbTaThl aHaIM3a, 00padaThIBATh | TPUMEHIEMBIX B npo¢ecCuOHAITBHON JEATEIIbHOCTH
Gesomacmoct  momypaGpukatos  u|MX € MCIONb30BaHHEM UH(POPMALIMOHHBIX | MATEPUATIOB
FOTOBBIX IPOlyKTOB B mporecce TEXHOJIOTHUH, 0(1)0pMJ'I$ITI) AOKYMCHTAIIUIO B -HOpMaTI/IliHaSI JOKYMCHTallMsl Ha MCETOJAUKY BLIIIOJTHCHUA
COOTBETCTBUH C TPEOOBAHUAMM OTPACIEBBIX W/WJIH | U3MEPEHU, OCHOBHBIE HOpPMAaTUBHBIE JOKYMEHTBI,
TPOHU3BOACTBA HPORAYKIMH 13 MACHOTO MEXIYHApOIHBIX CTAHIApPTOB. pEerIaMEeHTHPYIOIME TOTPEIIHOCTH PE3YyJIbTATOB MU3MEPEHHUM,
CBIPBAL. OLICHMBATH COOTBETCTBHE METOAMKHM 3aJadaM |COBPEMEHHBIE  aBTOMAaTU3MpPOBAaHHBIE  METOJBl  aHAIM3a

aHaJIM3a IO Auana3oHy H3MEPACMBIX 3HAUCHUU H
TOYHOCTH

-BI)I6I/IpaTI) OINNTUMAJIBHBIC TEXHUYCCKHUE CPEACTBA U
METOABbI I/ICCJIGI[OBaHI/II\/'I, BBIIIOJIHATE XUMHYCCKHEC

METOJIbl ~ aHajiu3a OCYIIECTBISATh MOJATOTOBKY
1a00paTOPHOTO 000PYAOBAHUS
MIO/IrOTaBIIUBATh OOBEKTHI HCCIeI0OBaHUI

MPOMBIIIJIEHHBIX U MIPUPOIHBIX 00pa3L0B U JIpyTHeE.

MPUHLIMIIBI BEIOOpAa METOAMKHU aHAIW3a KOHKPETHOIO 00BEKTa
B
3aBHCHMOCTH OT €T0 MPEANOIaraéMoro XuMU4eCcKoro cocraBa

CrocoObl BBIPAKEHMSI KOHLIEHTPALMU PaCTBOPOB CIOCOOBI
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BBITIOJTHSATh HEOOXOIMbIe pacuersl
MPUTOTOBJICHUSI ~ PEAareHTOB,  MaTEpHAJIOB
pacTBOpoOB

TS
5

OpraHnu30BbIBATH pa60qee MECTO B COOTBCTCTBHUHU C

TpC6OBaHI/I$IMI/I HOPMATUBHBIX JOKYMCHTOB
IpaBHUJIaMH OXPaHbI TPy da

n

CTaHAapTU3AIHH pacTBOpOB TEXHHUKY BBITTOJTHEHUSI
nabopaTopHbBIX paboT

npaBUja OXpaHbl TpyAa TNpu paboTe B XUMHUYECKOH
naboparopuu npaBuiia HCIIOJIb30BAHUS CpEICTB
WHAVBUAYAIbHOM W KOJUIGKTMBHOW  3alllMThl  IIpaBHJIa
XpaHEHUs,  HCIOJb30BaHMS,  YTHIM3ALUUA  XUMHUYECKUX
pEaKTUBOB.IpaBUJIa  OXpaHbl Tpyda Ipu  pabore ¢
nabopaTopHON mMoCynoil U 00OpyAOBaHHWEM. HOPMATHUBHYIO
JIOKYMEHTALMIO0 Ha METOJUKY BBIITOJIHEHUS U3MEPEHUII;
MpaBHUJia OXpaHbl TpyJa MpH paboTe ¢ arpeCCUBHBIMU CpeaMu
1 JIETKOBOCILJIAMEHSFOUTUMHUCS )KUIKOCTSIMU
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CIHHUIIIHHbI 144
B T.4. B (popMe NPAKTHYECKOH MOATOTOBKH 34
BT. 4..

TEOpETHYECKOe 00yUueHne 32
nabopaTopHbIe pabOTHI 30
IPAKTUYECKHUE 3aHSITUS 64
KypcoBasi pabota (IIpoeKT) -
Camocmosmenvhas paboma -
Koncyabranuu 10
[Ipome:xyTouHAasi aTTECTALMSA 8
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2.2. TemaTn4eckuii IJIaH U COiepKaHue y4eOHOM AU CIMIIINHBI

Bruy.B
®opmupye
HaumeHoBaHuU Conep:xanue yue0HOro marepuaja (0OCHOBHOe M Ipo(deccuoHAIBLHO- ObLen popme ML
€ pa3le/ioB U | OPMEHTHPOBAHHOE), 1A00PATOPHBbIC U IPAKTHYECKHE 3AHATHUS, IPUKJIATHOU NMPaKTHY.
4acoB KOMIIETeH
TEeM MOAYJIb MOAr0TOB
10701
KH
1 2 3 4 5

OcHOBHOe conepxxanmne
Pa3nen 1. OcHOBBI CTPOCHUS BellleCTBA 8
Tema 1.1. OcHOBHOe coaepxkaHue 6 OK 01
Crpoenue Teopernueckoe 00yueHnune 2
aTOMOB CoBpeMeHHas MOJIeNIb CTPOSHUS aTOMa. DIIEKTPOHHAsE KOH(UTypalus aToma.
XUMHYECKUX  |Kiaccudukanus XMMHYECKHUX JIEMEHTOB (s-, P-, d-31emMeHTsI). BajleHTHBIC
QJIEMEHTOB U (3]IeKTPOHBI. BalIEeHTHOCTB. DIEKTPOHHAS IPUPOJA XUMUYECKOU CBS3H.
npupoaa DIIEKTPOOTPULIATENBLHOCTh. KOBaJIEeHTHAs CBSI3b, €€ PAa3HOBUIHOCTH U MEXaHU3MBI 2
XUMHYECKOH  [0Opa3zoBaHus (OOMEHHBIN M JOHOPHO-AKIIENTOPHBIN). IOHHAs CBA3b.
CBsI3U Meramnunyeckas cBsi3b. BonopoaHas cBa3b. MeXMOIEKYIISIPHBIE B3aUMOICUCTBUSL.

N3oTonsl, 0CHOBHOE U BO30YKICHHOE COCTOSIHHE aTOMa, THOPUAN3aIMs aTOMHBIX

opOuTaei.

IIpakTHyeckue 3aHATHS 4

Pelenre mpakTUYECKUX 3aJJaHUi HA COCTABJICHHUE 3JIEKTPOHHO-TPAPUUECKUX

dbopmy aneMeHToB 1—4 epro0B.

Pemenune 3a1annii Ha KCNIOJIB30BAHUE XUMUYECKOM CUMBOJIMKY U HA3BaHHUM 4

COEAMHEHU 10 HOMEHKJIAType MEXKIYHApOAHOTO COI03a TEOPETUUECKON U
MPUKJIATHOW XMMUU U TPUBUATBHBIX Ha3BaHUH 11 COCTABJICHUS XUMHYECKUX
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(dopMyI1 ABYXaTOMHBIX COETUHEHUI (OKCUAOB, CYyIb(UIO0B, THAPUAOB U T.I1.) U
JOPYTUX HEOPTaHUYECKUX COCAMHEHUN OTAENBHBIX KJIACCOB.

Tema 1.2. OcHOBHOE coep:KaHue 2 OK 01
Ilepuomnyecku | TeopeTuueckoe o0yyeHue OK 02
1 3aKOH U IpakTnueckue 3aHATHUSA 2
TabsuIa Pemienne npakTHKO-OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA
J.V.Menzenee |xapakrepusaluio XMMUYECKHX JIEMEHTOB «MeTaInuecKie / HEMETaIInIECKUE
Ba CBOMCTBA, 3JIEKTPOOTPULATEIIBHOCTD U CPOJCTBO K JIEKTPOHY XUMUUYECKUX 2
3JIEMEHTOB B COOTBETCTBUE C UX IEKTPOHHBIM CTPOCHUEM U ITOJI0KEHUEM B
IIEPUOIUUECKON CUCTEME XUMUUYECKUX 31eMeHTOB [[.M1. Menneneesay.
Paznen 2. XuMuveckue peakiuuu 10
Tema OcHOBHOE coep:KaHue 6 OK 01
2.1.Tunst TIpakTHYecKue 3aHITHS 6
XUMHYECKUX  (CocTaBlICHUE YPaBHEHUN PEaKIUi COCAMHEHUS, PA3JI0OKEHHUsI, 3aMEIIICHHs, OOMEHa.
peaxuui Pacdet maccoBoit uiam oObeMHOM 101U BbIX0/1a MPOAYKTA PEAKIIMU COCTUHEHUS OT
TEOPETUYECKH BO3MOXKHOTO. 4
Pacuer maccel (00beM, KOTUYECTBO BEIIECTBA) MPOAYKTA PEAKIIMU, €CITU OJTHO U3
BEILIECTB JIaHO B BUJE PAaCTBOPA C ONPEIECICHHON MACCOBOU JI0JIEM PACTBOPEHHOIO
BEIIIECTBA.
YpaBHEHUST OKUCIEHUSI-BOCCTAaHOBINIEHHS. CTeneHb OKUcieHuss. OKUCIUTENb U
BOCCTaHOBUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUY B IPUPOJIE,
MPOU3BOACTBEHHBIX MPOLECCAX U )KUZHEAEATCIbHOCTA OPTraHU3MOB.
OKuCANTETLHO-BOCCTAHOBUTENBHBIN NMOTEHIMAN cpenibl. CocTaBieHUE U 2

YpaBHUBAHHE OKUCITHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUH METOIOM
AJIEKTPOHHOTO Oasianca. TUITHIHBIE HEOPTAaHUICCKUE OKUCIUTEH U
BOCCTAHOBUTEJIN. DJIEKTPOJIM3 PACTBOPOB M PACILIABOB COJICH.
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Tema 2.2. OcHoBHOe coaep:kaHue 4 OK 01
Onektponutuue | Teoperuyeckoe o0yyeHune 2
CKas Teopus  SNEKTPOIUTUYECKOM  JuccolManuu. Peakuuu HMOHHOTO  OOMEHa.
aucconuanvsa U |CocTaBieHHE peakIuid HMOHHOIO OOMEHa MYyTeM COCTaBJIEHUS HMX TMOJHBIX H
MOHHBI OOMEH COKpAILCHHBIX HOHHBIX YPaBHEHUM. 2
['uaponu3 coneil. 3HaueHne THAPOIN3a B OUOIOTHYECKUX OOMEHHBIX MPOIIeccax.
[IprumeHnenue ruponn3a B IPOMBIIIJIEHHOCTH.
JlaGopaTopHble 3aHATHS 2
JlabopatopHas pabota «Peakuuu ruiponn3a.
UccnenoBanue cpenbl pacTBOPOB COJield, 0Opa30BaHHBIX CUJIBHBIMU U CIA0BIMU 5
MPOTOJIMTAMH, U WX pEAKIHM € pacTBOpaMH IIEJIOYM M KapOOHaTa HaTpHsl.
CocTraBiieHUE peaKknii THAPOIN3a COJIEH.
Paszgen 3. CTtpoeHue 1 CBOHCTBA HEOPTAHMYECKHUX BellleCTB 22
Tema 3.1. OcHOBHOE coep:KaHue 10 OK 01
Knaccuduxanus | Teopernueckoe o0ydeHue 2 OK 02
, HOMCHKIATYpa |[IpenmMeT HEOPraHUYECKON XUMUHU. B3anMOCBs3b HEOPraHUYECKUX BEIIECTB.
A CTPOCHMEC Knaccudukanus Heoprannueckux BemecTs. [IpocThie U ClI0kKHBIEC BEIIECTBA.
HEOPTraHWYECKH (OCHOBHBIEC KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUAPOKCUIBI, KUCIOTHI, COJIH). 5
X BCIICCTB HomenknaTtypa 1 Ha3BaHME HEOPraHUYECKUX BEIIECTB UCXOS U3 UX XUMHUUECKOU
(OopMyJIbI UM COCTABIIEHUE XUMUYECKON (POPMYJIbl MCXO/I U3 Ha3BaHUS BEIIECTBA
10 MEXyHApOIHON MM TPUBUAIIBHOW HOMEHKJIATYPE.
IpakTHyeckue 3aHATUSA 8
Pemienne 3agau Ha pacyer MaccoBOW J0JM (Macchl) XUMHUYECKOTO SJIEMEHTa
(coenuHeHUs) B MOJIEKYJIe (CMECH). 8

Pemenne mpakTHyecKMX 3aJaHUid MO  KiaccU(UKalMM, HOMEHKJIAType H
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XUMHUYECKUM (POpMysIaM HEOPTaHWYECKUX BEIECTB Pa3IMUHbIX KJIACCOB (HAa3bIBAThH
U COCTaBJIATH (OPMYJIbI XMMHUUYECKUX BEUIECTB, ONMPEACNATH MPUHAMICKHOCTH K

KJ1accy).
Tema 3.2. OcHOBHOE coep:KaHue OK 01
Pusuxo- Teopernueckoe 00yueHue OK 02
XUMHYCCKHUC XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECCTB (OKCHIOB,
CBOKCTBA TUAPOKCUIOB, KUCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
HCOPTAaHUYICCKH |[TpOCTHIX BEIIECTB, BOJIOPOIHBIX COCAUHEHUM, BHICIIIMX OKCHUJIOB U THAPOKCHUIOB.
X BCICCTB IIpakTHyeckue 3aHATHS

CocraBiieHUE YPaBHEHUN XUMHUYECKUX PEAKIMN C YYACTHEM IMPOCTHIX U CIIOAKHBIX

HEOPraHMYECKUX BEIIECTB: OKCHJOB METAJIOB, HEMETAIUIOB U aM(OTEPHBIX

AJIEMEHTOB; HEOPTaHUYECKHX KHUCIOT, OCHOBaHMN U aM(OTEPHBIX THUIPOKCHUJIOB,

HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.

Pemienne npakTUKO-OPMEHTUPOBAHHBIX TEOPETUYECKUMX 3aJaHUM Ha CBOMCTBA U

IIOJTy4Y€HUE HEOPTaHNYECKUX BEILECTB.

JlabopaTopHbie 3aHATHS

JlabopatopHas pabora «CBOHCTBA METAIIIIOB U HEMETAJIJIOBY.

UccnenoBanne (pu3Myeckux M XMUMHUYECKHX CBOWCTB METAUIOB M HEMETAJIJIOB.

Pemrenne skcnepuMeEHTaNbHBIX 3aJa4 MO CBOMCTBAM XWUMHYECKHM CBOMCTBAM

METaJVIOB 1 HEMETAJUIOB, IO PACIIO3HABAHUIO U TIOJTYUYECHUIO COCIMHEHUN METAIIIIOB

Y HEMETAJIJIOB.
Tema 3.3. OcHOBHOE coep:KaHue OK 01
ITpousBozncTso | TeopeTrnueckoe o0yueHue OK 02
HEOPraHU4CCKH |OO0mue MPEeJCTaBICHUSI O MPOMBIIUICHHBIX CIOCO0aX TMOJYYEHUS XUMHUYECKUX
X BCIICCTB. BeLIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKA, CEPHOUM KUCIIOTHI).
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3HayeHue u
MIPUMEHEHUE B

Uepnas u nBetHas Metaunyprud. IIpaktudyeckoe NpUMEHEHHE 3IEKTPOIM3a IS
MOJIYYEHUS IIEJOYHBIX, IIEJIOYHO3EMEIbHBIX METAUIOB U amtoMuHuA. CTEKIo u

OBITY 1 Ha CUJIMKATHAS! MPOMBIIIJIEHHOCT.

npousBojcTBe |[IpoGiema 0TX00B U MOOOYHBIX MPOAYKTOB.
IMpakTHuyeckue 3aHATHUS 2
Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN O POJIU HEOPTAHUYECKON XUMUU B
Pa3BUTUM MEIUIMHBI, CO3/IaHUM HOBBIX MaTepuajoB (B CTPOUTEILCTBE U Ip.
OTpacysiX MPOMBIIJIEHHOCTH), HOBBIX HCTOYHUKOB JHEPruu (aabTepHATHUBHBIC 2
UCTOYHUKH HDHEPTUU) B PEUICHUU MPOOJEM SKOJOTHYECKON, IHEPreTUYECKON u
NUIIEBON 0E€30MaCHOCTH.

Pa3znean 4. CrtpoeHue v CBOMCTBA OPraHUYE€CKHUX BelIeCTB 18

Tema 4.1. OcHoOBHOE coaep:kaHue 6 OK 01

Knaccuduxanus | Teopernueckoe o0yuenue 2

» CTPOCHUC U [Ipenmer opraanveckor XuMun. B3auMOCBA3b HEOPTAHUYECKUX U OPTaHUYECKUX

HOMCHKIJIATYypa BEIIECTB.

OPraHUYCCKUX |OCHOBHBIE TIOJOKEHUS TEOPUM  XMMHUYECKOTO  CTPOCHHS  OpPraHUYECKHUX

BEIIECTB coenuHeHud A.M. bytnepoBa. YriaepoAHbIl CKEJNET OPraHUYECKON MOJIEKYJIbI.
MonekynsapHble U CTPYKTypHBbIE (pa3BEepHYTHIC, COKpAIIEHHBIE) XHWMHUYECKHE 5
dbopmybl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO CTPOCHHUS MOJIEKYIL.
N3omepus u wu3omepsl (CTpYKTypHas,reoMeTpuyeckasi (IHc-TpaHC-Uu30Mepusi).
[Tonsitue o ¢pyHkimoHanbHOU rpytre. [IpuHIUNE K1accupuKauy OpraHudecKux
coeqMHEeHUN. MexayHapoaHas HOMEHKIATypa W MOPUHUUNBI HOMEHKJIATYPBI
OPraHUYECKUX COCIUHECHUN.
IIpakTHUyeckue 3aHATHS 4
HoMmenknaTypa opraHW4YeCKUX COEAMHEHUN OTIEIbHBIX KJIAcCOB (HACBIIICHHBIE, 4

HCHACBIICHHLIC U apOMATHUYCCKUC YIITICBOAOPOAbI, CIIMPTHI, (1)CHOJ'IBI, aJIbACTHU DI,

17




KETOHBI, KapOOHOBBIE KUCIOTHI U AP.)
Pacuetsl mpocreiimeit  Gopmysbl  OPraHUYECKOM  MOJEKYJbl, HCXOAS U3
3JIEMEHTHOT0 cocTaBa (B %).

Tema 4.2.
CBoiicTBa
OpTraHUYECKUX
COCTMHCHUU

OcHOBHOE coep:KaHue

TeopeaneCKoe Oﬁyqune

DU3UKO-XUMUYECKAE CBOMCTBA OPraHUYECKHUX COCIUHEHWUW OTJIEJIbHBIX KJIACCOB
(ocoGeHHOCTH Kaccu(PUKAIIMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYSCKHMA
psan u obmias GopMynna; uzoMepus; PU3NUECKUe CBOMCTBA; XMMHUYECKHE CBONCTBA,
CITOCOOBI TTOTYUCHHS):

— MpedeibHbIE yIJIEBOAOPOIbl. ['OpeHMEe MeTraHa Kak OJWH U3 OCHOBHBIX
WCTOYHUKOB TeIjla B TMPOMBIIUICHHOCTH U ObiTy. CBOWCTBA MIPUPOIHBIX
YIJIEBOJIOPOIOB, HAXOKIAECHHUE B IPUPOJE U MPUMEHECHUE aJIKAaHOB.

— HempeIeNbHbIE U apOMaTUYECKHUe yriieBoiopobl. [lomumepusanus sTuieHa Kak
OCHOBHOE HAIpaBJIEHWE €ro HMCIOJIb30BaHUs. ['OpeHue areTwieHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO TIAMEHHU JUIsI CBAPKHU U PE3KU METAJIJIOB;

— KHCTIOPOJCOJEPKAIME COCNUHEHUs] (CIUPTHI W TPOCThie 3PUPHI, (EHOIIBI,
aNbJCTUIBI M KETOHBI, KAPOOHOBBIC KUCIOTHl U MX MPOW3BOAHBIC). [IpakTHueckoe
MpUMEHEHNE ATUJICHTIIMKOJIS, TiniepuHa, Genona. [Ipumenenue Gopmanpaeruma,
areTanbAeTuaa, YKCYCHOW KHCIOTBL. MbIIa Kak COJU BBICHIMX KapOOHOBBIX
KUCJIOT. Moromue CBOMCTBA MbLIA.

IIpakTHyeckue 3aHATHS

Peurenue nemnoyek npeBpaiieHn Ha TEHETUYECKYIO CBSA3b MEXKIY KJlacCaMu
OPraHUYECKUX COCIMHEHUN C COCTABIICHUEM HAa3BaHUM OPTaHUYECKUX COCIUHEHUN
110 TPUBUAJIBHOU WJIM MEXIYHAPOJHOM CUCTEMATUYECKON HOMEHKIIAType.
Pemenune pacueTHbIX 3a/1a4 10 YPaBHEHUSIM PEAKLIHM C YHACTUEM OPTAHUYECKUX
BEIIECTB.

OK 01
OK 02
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JlabopaTropHble 3aHATHS

JlabopatopHas pabota «IlonydeHue aneTuaeHa U U3y4eHHUE €T0 CBOMCTBY.
CocrapneHue peakiuii IPUCOECIMHEHUS U OKUCIICHUS Ha IPUMEPE alleTUIICHA.

Tema 4.3.
Opranuueckue
BEIIIECTBA B
KUZHEACATEIbH
OCTH Y€JIOBEKA.
IIpownsBoacTBO
Y IPUMEHEHUE
OpraHUYECKUX
BEIIIECTB B
MIPOMBIILIEHHOC
™

OcHOBHOE coep:KaHue

TeopeaneCKoe Oﬁyqune

buooprannueckue coenunenus. [IlpuMenenre u OMOIOrUYECKasi poJib YTIEBOIOB.
OxkuciieHHe YTiaeBOJAOB — HMCTOYHUK HHEPrUU >KUBBIX oOpraHuzMoB. Oo6nactu
OpPUMEHEHUsT aMUHOKUCIOT. IlpeBpamienus OelIKOB NHUIIM B OpraHU3ME.
buonoruueckue ¢ynkuuun OenkoB. buonormueckue ¢ynkuun xupoB. Poib
OpraHUYeCcKO XMMHUHU B PEHIEHUH MPOOJIEM MUILEBON O€30MaCHOCTH.
HyxnennoBeie Kucnotsl: coctaB U crpoeHue. CrtpoeHue HykineoTuaoB. CocTas
HykienHoBeix kucioT (JAHK, PHK). Poib HyKJIEHMHOBBIX KHCJIOT B
KU3HEACATEIBHOCTU OPTaHU3MOB.

[Ipon3BOACTBO OpPraHUYECKUX BEIIECTB: MPOM3BOACTBO METaHOJIA, MepepadboTKa
HepTu. IlomudTUneH  Kak  KPYNMHOTOHHAXHBIK — MPOIYKT  XUMHUYECKOIO
npousBoacTBa. [Ipumenenue stuieHa. [Ipon3BoACTBO M NMpUMEHEHHE KayyyKa U
PE3UHBI.

CuHTETMYECKME W  HCKYCCTBEHHBIE BOJIOKHA, WX CTPOCHHE, CBOMCTBA.
IIpakTrueckoe UCHOJIb30BaHUE BOJIOKOH. CHHTETUYECKHUE IJIEHKH: W30JALUs JUIs
OpOBOJOB, MEMOpaHbl JUIsl ONPECHEHUS BOJAbI, 3alIUTHbIE IUJICHKUA MJis
aBTOMOOMJIEH, IUIaCThIpM, XHUpPypruueckue MoBs3kU. HoBble TexHoIOrUu
JAJIBbHENIIIET0 COBEPILICHCTBOBAHUS ITOJIMMEPHBIX MATEPHUAIIOB.

Ponb oprannyeckoil XuMuu B pEIEHUH MPOOJIEM SHEPreTUYECKOi 0e30IacHOCTH, B
Pa3BUTUU MEAULMHBI, CO3JaHUHU HOBBIX MAaT€pUAJIOB, HOBBIX UICTOYHUKOB SHEPTUU
(ayIbTepHATHUBHbBIE UCTOUYHUKHU YHEPTHUN).

OK 01
OK 02

Paznea S.

Kunernueckue u TCEPMOIUMHAMHAYICCKHE 3aKOHOMECPHOCTH MNMPOTCKAHUA
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XUMHUYECKHUX peaKkuui

Tema 5.1. OcHOBHOE coep:KaHue OK 01
Kunernueckue | Teopernueckoe o0ydeHue OK 02
3aKOHOMCPHOCT |(Xumuueckue peakuuu. Kraccudukanus XUMHUYECKHX peakiuil: mo ¢azoBomy
U IIPOTCKAHMA  [cocTaBy (FOMOIEHHBIE M TE€TEPOTE€HHBIE), IO MCIOJb30BAHUIO KaTalu3aTopa
XUMHAYCCKUAX (KaTaJIUTUYECKUE U HEKATATUTUUECKUE).
peakuui CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3dU4HbIX (AKTOPOB: MPHUPOIbI
pearupyromux BeEIIEeCTB, KOHIEHTPALMHA PEArupyIOIMX BEIIECTB, TEMIIEPATYypHI
(npaBmwino  Bant-T'odda), mmomanu peakMOHHOW TMOBEPXHOCTH, HAIMYUS
Karanu3aropa. Poip katanu3atopoB B IPUPOJE U TPOMBILUIEHHOM ITPOU3BOCTBE.
JlabopaTopHbIe 3aHATHS
JlaGoparopHass pabota «OrmnpeneneHue 3aBUCUMOCTU CKOPOCTH pEaKUUU OT
KOHLIEHTPALMU PEarupyroIInX BEIECTBY.
Tema 5.2 OcHOBHOe coaepxkaHue
Tepmonunamud |[IpakTHYECKHE 3AHATHS
CCKUC PacueThl paBHOBECHBIX KOHIEHTpPALMK pPEardupyrolvx BEIIECTB M IPOJTYKTOB
3aKOHOMEPHOCT peaKuHﬁ.
U MIPOTEKAHUS
XUMHAICCKHX JlaGopaTopHble 3aHATHSA
pEeaKIHnii.
PaBHOBecue
— JlabopatopHas paborta «V3ydeHue BIWSHUS PA3IMYHBIX (PAaKTOPOB HA CMEIICHUE
pearmuii XUMHUYECKOTO PABHOBECHS.
Pazpen 6. JlucnepcHbIe CUCTEMBI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
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JucnepcHbie Teopernueckoe o0yuenune 2 OK 02
CUCTEMBI U Hucnepcubie cucteMbl. Kosmoniaeie cuctembl. ICTUHHBIE pacTBOPBHI. OK 07
(akTophI UX PactBopenune kak  (¢usnko-xumuueckuii  mporecc.  PactBopbl.  CriocoOsl
YCTOMYUBOCTH  |[IPUTOTOBJICHUS PAacTBOpOB. PacTBopuMocTh. MaccoBas 0y PacTBOPEHHOTO

BeniecTBa. [IpenenbHO HOMyCTUMBIE KOHIEHTPAIIMU U UX MCIOJIb30BAHKUE B OLIEHKE

AKOJIOTUYECKOI 0€30MMaCHOCTH. 5

Knaccudukanus aucrnepcHslXx cucteM 1o coctaBy. CrtpoeHue u  (pakTopsl

YCTOMYMBOCTU JUCHEPCHBIX cuUcTeM. Pacrno3HaBaHWE WCTUHHBIX pPacTBOPOB,

KOJUIOMJHBIX PAacTBOPOB U TIpyOoaucrepcHbIXx cucteM. CTpoeHHe MUIEIUIbI.

PaccenBanne cBera mpu MPOXOXKIECHUU CBETOBOTO ITy4YKa YEPE3 ONTUYECKU

HeoaHopoaHYo cpeny (dddexra Tungans).

IpakTnyeckue 3aHATHUS 2

Pelenue 3aay Ha NPUTOTOBIIEHUE PACTBOPOB. 2
Tema 6.2. OcHOBHOE coep:KaHue 4 OK 01
Uccnenosanue |JIaGopaTopHble 3aHATHS 4 OK 02
CBOWCTB JlaGoparopnas pabota «IIpurotoBiaeHue pacTBOPOBY.
AUCIIEPCHBIX [IpuroroBieHue pacTBOPOB 3aAaHHOW (MOJIAPHOI) KOHILIEHTpauuu (C MPaKTHKO- 2
CUCTEM IJIA UX  |OpUEHTUPOBAHHBIMU BOIIPOCAMHM ), OTIPEICTICHUE CPEIbl BOJHBIX PACTBOPOB.
HCHTHUKALIH Jlabopatophas pabota «VccrnenoBanue JUCTIEPCHBIX CUCTEM.

[IpuroToBieHue W W3y4YEHHE CBOMCTB JAMCHEPCHBIX CHCTEM pa3HBIX BHJIOB: 5

CYCNEH3UH, dMYJIbCUH, KOJIOMAHOTO pacTBopa. CpaBHEHHE CBONCTB MCTHHHBIX U

KOJUJIOUJTHBIX PACTBOPOB, BBISIBJIEHUE OCHOBHBIX PA3IUYUN MEXKIy HUMHU.

KauecTBeHHble peaknuu OOHAPY:KEHHS] HEOPraHWYECKHX M OPraHUYeCKHX
Paznen 7. 8

BeLeCTB
Tema 7.1. OcHOBHOE coep:KkaHue 4 OK 01

21




Ob6unapyxenue |IIpakTuyeckue 3aHATHS 2 OK 02
HEOpraHnvecku |(KayecTBEHHbIE XMMHUUECKUE PEAKIIUU, XapaKTepHBIE [ OOHAPY KEHHUSI 5
X KATHOHOB U [HEOPraHMYECKUX BEIIECTB (KATHOHOB U aHUOHOB).
aHHOHOB JlaGopaTopHble 3aHATHS 2

JlabopaTopHas paboTa « AHAUTUTHYECKHE PEAKIINN AaHHOHOBY.

[TpoBeneHME KAYECTBEHHBIX PEAKIIUA, UCIIOJIB3YEeMBIX JIJIT OOHAPYKCHHS aHUOHOB: 2

kapOoHara, ocdara, cynbdarta, cynbduaa, HUTpaTa, XJIOpUIA U JIp.
Tema 7.2. OcHOBHOE coep:KaHue 4 OK 01
Ob6napyxenue |[IpaKkTHYecKHe 3aHATHS 4 OK 02
OpraHu4eCcKuxX |KayecTBEHHbIE XUMHUYECKHE PEAKIINH, XapaKTEpPHbIE ISl OOHAPYKEHUS OTACIbHBIX
BEIIIECTB KJIACCOB OPTraHUYECKUX COCMHEHUN: (DEHOIIOB, allbJIETHIOB, KpaxMaia, yKCyCHOM
OTACJIBbHBIX KHCJIOTbI, aMUHOKHUCJIIOT U Ap. 4
KJIaCCOB € Jenatypaiys 6e1K0OB IIPU HArpEBaHUU, IIBETHBIE PEAKIIUU OEIIKOB.
UCIIOJIb30BAHUC (CocTaBiI€HUE KaYECTBEHHBIX PEAKIM 0OHAPYKEHUSI OPTaHUYECKUX COCTMHEHUN
M OTACJIbHBIX KIAaCCOB.
Ka4€CTBCHHBIX | TaGopaTopHbIE 3aHATHSA 2
peakuui JlabopaTtopHas pabora «KauecTBeHHbIE peaKIuu Ha OTJEIbHBIC KJIaCChI 5

OpraHUYECKUX BELIECTBY.
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IepPKaHue (COAepKaAHNe TPUKIATHOTO MOTYJIS) 42 34
Paznen 8. XuMus B ObITY ¥ IPOU3BOJICTBEHHOM AeSITEJIbHOCTH Y€JI0BEKA 6 OK 01
Tema 8.1. OcHOBHOe coJiepKaHne 6 OK 02
Xumus B ObITy  |[IpaKkTHYECKHE 3aHATHS 6 6 OK 04
u Dxoyioruyeckas 0€30MacHOCTh MOCIEACTBHUI OBITOBOM Y MTPOU3BOICTBEHHOMN 4 OK 07
IIPOU3BOJICTBEH | nesTEeIbHOCTH YelIOBEKa, CBSI3aHHAs C TIepepabOTKOM BEIECTB; IIOUCK U aHAJIN3 6 [IK 3.2
HOM

XUMUYECKON HHPOPMAIINH U3 PA3TMYHBIX HCTOYHUKOB (Hay4YHas U y4eOHO-
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ACATCIIBHOCTHU
YCJIOBCKA

Hay4Has JIUTepaTypa, CpeICTBa MacCOBOM MH(popMaIuu, ceTb IHTepHET U ipyrue).
Keiicol (¢ yuetom Oyaymieit mpodecCHoHaIbHON ASSITENFHOCTH) Ha aHATIN3
uH(GOpPMaIIUU O TPOU3BOICTBEHHON JCSITENIFHOCTU YEJIOBEKa, CBI3aHHOM C

nepepaboTKOM U MOTydeHHEM BEIIECTB, a TAKXKE C AIKOJIOTHUECKON 0€30IacHOCTHIO. 2

3amuTa keiica: [IpeacraBienue pe3yabTaToB pelIeHUS KEHCOB (BBICTYIUICHHE C

pe3eHTaIuein)
Pa3znen 9. UccienoBanue 1 XuMU4ecKuii aHa U3 00beKTOB OHochepbl 36 28
Tema 9.1. OcHOBHOE coep:KaHue 8 8 OK 01
OcHOBBI JlaGopaTopHble 3aHATHS 2 2 IK 1.3
nabopartopHoii  |JlaGoparopHas pabota « OCHOBHI Ta06OPATOPHOI TIPAKTHKIY. IIK 2.3
HPAaKTHKH B JlaGoparopHas nocyja u XuMU4ecKue peakTuBbl. OCHOBHBIE JIAOOpaTOPHbBIC 5 5
npodeccroHas oneparuu. JJaboparopHoe obopynoBanue. TexHuka 6€30MacHOCTH U PaBHUiIa
HBIX paboTHI (MOBENIEHUS) B Ta0OPATOPHUHU.
nabopaTopusaX  |[[pakTHUeCKHE 3aHSATHS 6 6

BrImmonHeHME THITOBBIX pacYETOB IO TEMATHUKE DKCIIEPUMEHTA (BBIXOJI MMPOIYKTA

peakiiM, Macca HaBeCKU, 00bEM PACTBOPUTEIIS).

O0paboTka JaHHBIX, aHAIHU3 U OI[CHKA UX JOCTOBEPHOCTH (BBIUMCICHHUE CPETHETO 6 6

3HAYEHUS IKCIIEPUMEHTAIbHBIX JIAHHBIX, TOTPEUTHOCTH).

[IpeacraBnenne pe3yiabTaTOB SKCIEPUMEHTa B pasziuyHoil (opme (Tabnwila,

rpaduK, OTYET, JOKJIA], MPE3CHTAIIHS).
Tema 9.2 OcHoBHoOe coep:kaHue 6 4 OK 01
Xumnyecknii  (Teopernueckoe ooyueHune 2 OK 02
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aHaM3 mpoo
BOJIBI

Knaccudukanus npo6 BoasI 10 BUAY U HA3HAUEHUIO, UCXO/ISI U3 €€ XUMHUECKOTO
cocraBa. OpraHoJeNTHYECKHE CBOMCTBA (3aI1ax, MPO3PAYHOCTh, IIBETHOCTD,
MYTHOCTb) BOJbl. KHCIIOTHOCTB M 1I€0YHOCTH BOJBI. pH cpenbl u MeToIbI ee
onpeneneHus. JKeCTKOCTh BOJIBI M METOJIBI €€ onpeneneHus. CynHocTb MeToaa
TUTPOBAHUSI.

Bunel sxecTkocTH BOABI (BpeMEHHAs U OCTOsIHHAA). JKECTKOCTh BO/BI KaK
MIPUYHMHA BBINAJICHUS OCAJKOB WIH 00pa30BaHUs COJICOTIIONKEHUM, HMEIOLIIUX MECTO
B OBITY U Ha MPOU3BOJICTBE.

HpaKanecmle 3aHATHUA

CriocoObl BeIpaKEHUSI KOHIEHTPAIIMH PACTBOPOB: MAacCOBas J0JiI PACTBOPEHHOTO
BEILIECTBA, MOJISIpPHAsT M MOJISUJIbHAs KOHUEHTpauuu. PelieHue npakTUKo-
OPUEHTUPOBAHHBIX  TCOPETHUECKUX  3aJaHUM HAa  pacueT  KOHIEHTpaILUi
3arpsA3HSAIONIMX BEIIECTB M HMX CpPaBHEHUE C TPEACIbHO JIOMYCTUMBIMU
koHteHtpausamu (I1JIK).

JlaGopaTopHble 3aHATHS

HccnenoBanne XUMUYECKOTO COCTaBa MpoO BOJBI.

JlaGopartopHas pabota «OUnCTKA BOJIBI OT 3arpsI3HCHUIN.

Ucnonb3oBanre METOI0B (PHIIHTPOBAHUS U aICOPOLIMU 1JISI OTJEICHUS
3arps3HEHUM B UccaeayeMoin mpobe Bojbl. BeIOOp MeTO1a OUMCTKU B 3aBUCUMOCTH
ot Buja 3arpsizHeHus. CpaBHeHue 2 (HEKTUBHOCTH Pa3IMUHBIX METOJ0B OYUCTKU
BOJIbI B PA3HBIX YCJIOBUSX (B TaOOpaTOpUH, B JOMAIIIHUX U TIOJIEBBIX YCIOBUSIX).

OK 07
K 2.3

Tema 9.3.
XHUMHUYCCKUMN
KOHTPOJIb
KayecTBa
MPOJYKTOB

OcHOBHOE coaep:kaHue

Teopernueckoe 00yueHnune

KauyecTBeHHBII  XMMHMYECKMHM  COCTaB  MPOAYKTOB  MNHUTaHus. Bemectsa,
banpcudunUpyronme mMpoayKThl MUTAHUS, U BEIIECTBA, 3arPSA3HSIONINE MPOTYKTHI
nutanus. OnpeneneHue 3arpsA3HSAINMX XUMHUYECKHUX BEIIECTB B IMPOAYKTax

OK 01
OK 02
OK 07
K 2.3
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IIMTaHUA

IMUTAaHUA, OIPCACIICHUC BCHICCTB, HC 3a4BJICHHBIX B COCTABC ITPOAYKTOB ITUTAHUA.

IIpakTn4eckue 3aHATHS

Opranuyeckre 1 HEOPraHMYECKUE BEIIECTBA, BXOASIINE B COCTAB MIPOAYKTOB
nutanus. OnpeneraeHne cocrapa 001 Ha COAEpKaHuEe MaKpO M MUKPOAJIEMEHTOB.
N3ydenne mpennoKeHHbIX MpernoiapareaeM 00 Ha TPeIMET XUMUYECKOTO
COCTaBa, ONpe/ieTIeHNE A0l OT CYTOYHONH HOPMBI MAaKpO U MUKPO3JIEMEHTOB B
YKa3aHHOM OJItoJ1e.

Pemmenue npakTHKO-OpUEHTHPOBAHHBIX 3a]1a4 110 KyJIMHAPHON TEMAaTHKE
Pa3IMYHBIX THIIOB.

JlaGopaTopHble 3aHATHS

HccnenoBadne XUMHYECKOTO COCTaBa MPOTYKTOB MTUTAHUS.

Jlaboparopnas pabota «VccnenoBanue NpoayKTOB MUTAHUS HA HAJTMYKE
YTIIEBOIOBY.

WccnenoBaHne MOJIOUHBIX TMPOAYKTOB Ha Hanmuuue Kpaxmana. lccremoBanue
MIPOYKTOB HA HAJIMYUE TIIFOKO3HI.

Tema 9. 4.
XUMHUYECKUHU
aHaau3 npoo
IMOYBBI

OcHoOBHOe coxepxkaHue

Teopernueckoe 00yuenune

Knaccudukanus nous nmo BUy ¥ Ha3HAYEHUIO, UCXO/SI U3 XUMUYECKOTO COCTABA.
Nnentuduxaius npoObl MOYBBI IO €€ XMMUYECKOMY COCTaBY, OIMCAaHUE
BO3MO>KHOCTEHN €€ TPUMEHEHHUS.

TpeOoBaHus K KaUECTBY MOYBBI PAa3JIMYHOTO Ha3HaueHud. Onucanue 0coOOCHHOCTEN
UCIIOJIb30BaHUS NTOYB B 3aBUCUMOCTHU OT THUIIOB, CITIOCOOBI YIyUIIEHUSI KauecTBa
MOYB B 3aBUCHUMOCTU OT Ha3HAYEHUSI.

OO6nacTi UCTIONB30BAHMSI OPTaHUYECKUX YI0OPEHH B 3aBUCUMOCTH OT
KauyeCTBEHHOTo cocTaBa. OnucaHue OpraHu4eckux y100peHuil 1 UX NpuMEHEHHE B
3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.

OK 01
OK 02
OK 07
K 2.3
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IIpakTHnyeckue 3aHATUSA

Ponp Heopranndeckux BEIIECTB B KaYE€CTBE MUHEPAIbHBIX yI00pEHUI,
yJIy4IIUTENEH TTOYBBI.

CocraB MUHEpalbHBIX YIOOPEHUN M UX NMPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa 2

MOYBBI U €€ Pa3HOBUAHOCTU. B3anMOCBs3b cocTaBa yJI0OpEeHUN U MX BIUSHUS Ha

BETre€TaTUBHBIEC CBOMCTBA U IIJIOJIOHOIIEHUE PACTEHUM.

JlaGopaTopHble 3aHATHSA 2

HccnepoBanre XUMUYECKOTO COCTaBa MPOO MOYBHI.

JlabopatopHas pabota «Onpenenenue pH BoIHOM BBITSDKKH MOYBBI, €€

KHUCIIOTHOCTHU U IIEJIOYHOCTHY.

WccnenoBanue BOIHBIX BBITSIKEK 00pa3I[OB TOTOBBIX TTOUBEHHBIX CMECEH (17151 2

pa3HbIX TUIIOB pacTeHuil). Onpenenenre pH mo4Bsl ¢ UCMOIB30BAaHUEM

nHIUKaTOpoB. OIleHKA TUIIOB MTOYB B MPEACTaBICHHBIX 00pa3iax (CHJIbHOKUCTAS,

Kucias, ciabokucias, HeHTpalibHasl, MEeI0YHas).
Tema 9. 5. OcHOBHOe coepxkaHmne 10 OK 01
Hccnenoanue |Teopernueckoe oGyueHue 2 OK 02
00BEKTOB V4eOHO-UCCIIENOBATENLCKUI  [POEKT B OOJAaCTH  HCCIENOBaHMA OOBEKTOB OK 04
orocdepst ouocdepsl. OO630p TeM y4eOHO-MCCIENOBATENLCKUX IIPOEKTOB. AJTOPHTM 5 OK 07

BBITNOJIHEHHS TpoekTa. OnpesieseHre MpoOIeMbl Hecaea0Banua. MeTobl TONCKa, 1K 2.3

aHann3a u o0paboTKH UH(POPMAIIUU O TPOEKTE B PA3IMYHBIX UCTOUYHHKAX.

IIpakTHyeckue 3aHATHS 4

O0ocHOBaHME aKTyaJlbHOCTHM BBIOpaHHOW Tembl. BblsiBieHHEe  MPOOIEMBI 2

rccienoBannsa. Bei0op 00bEKTOB M MeTOAOB HccaeaoBanus. [locTaHoBka meneit u

3amau ucciaenoBanus. OmnpeneneHue MpoaAyKTa wuccienoBanus. OmnpenencHue

ATANoOB M COCTaBIICHUE TIJIaHA MCCIIEIOBAHUS. 2

3ammura npoexkra: IlpencraBieHue  pe3yiabTaTOB  BBINOJHEHUS  y4eOHO-
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HCCJIE0BATENBCKUX ITPOEKTOB (BBICTYIUIEHUE C MIPE3EHTALMEN).

JlaGopaTopHble 3aHATHS 4 4
UccnenoBanne mnpeaioXeHHOTO O0BbEKTa Ha  KHCJIOTHOCTh, IIEJIOYHOCTD,
XUMUYECKUH COCTaB (3arpsi3HUTENHM, Makpo- W MHUKpodsieMeHThl). OOpadoTka 4 4
pe3ynbTaToB ucciaenoBanusa. OreHKa KauecTBa UCCIEAYEeMOTro 00bEeKTa, UCXOMS U3
PEe3yJIbTaTOB XUMUYECKOTO aHAJIHN3A.
KoncyabTanus K 3k3aMeHny: 10
IIpome:xxyToUHasi aTTECTANUA MO JUCHUIINHE (IK3aMeH) 8
Bcero 144 34
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3.1. Ins peanu3anuu NporpaMMbl y4eOHOM TUCHUILUIMHBI PEYCMOTPEHbI Cieayolue
crenuaabHble MOMeLeHusI:

Jlis peanu3aiiiu  MPOTpPaMMbl  TUCIHUIUTMHBI TIPETyCMOTPEHBI CIEAYIONUE CIEIUATbHBIC
MOMEIIEHUS: YueOHbIN KabuHeT «XuMHUHU U OUOJIOTUN», OCHAIIEHHBIH B COOTBETCTBUM ¢ 1. 6.1.2.1
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl IO CIIEHUAIBHOCTH.

3.2. UndopmanmonHoe odecrieyeHne peaau3amum NporpamMmmbl

OcHoBHas1 iuTEepaTypa:

1.Epoxun I0.M. Xumus: yueOHuk.- M., 2024.

2.07eKTpOHHBIA Y4eOHUK XuMHUA i1 TOpodeccuid M CHeNUaTbHOCTEH TEXHUYECKOTO
npodmst, M., 2023.

3.labpuensa  O.C., OctpoymoB W.I'.Xumust s mnpodeccuii W CHENHATBLHOCTEH
TEXHUYECKOTO Mpoduist: yuyeOHUK Ui CTYA. yUpexIeHui cpeaH. mpod.odpazoBanus. — M., 2023.

4. T'abpuensu O.C., Octpoymo U.T'"., Cnagkos C.A., lopodeera H.M.

[IpakTukym: yueb. mocobue i CTyA. yUpexAeHH cpead. npod.odbpazoBanus.— M.,
2023.

JonoHUTEILHAS JJUTEpaTypa:

1. baunos, JI. H. Xumus: yuebnuk ans CIIO / JI. H. baunos, U. JI. Ilepdunosa, T. B.
CoxkonoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlans, 2023. — 260 c. — ISBN 978-5-8114-
7904-7. — Tekcrt: anekTpoHHBIH // JlaHb: 2IEKTPOHHO-OMOINOTEYHAs CUCTEMA.
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3uranmmaa, /1. V. KynmukoBa. — Kazane: KHUTY, 2022. — 168 c. — ISBN 978-5-7882-2792-4.
— TexcT: anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.

3. Uepnukona, H. FO. Xumus B 1ocTynHOM H3n0xkeHUH: yaeOHoe mocodue st cro / H. FO.
UepuukoBa. — 2-¢ u3j., ctep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Tekcr: anekTpoHHBIH // JlaHb: 2IEeKTPOHHO-OMOINOTEYHAs CUCTEMA.

4. lllepuunpina, JI. B. Xumus: yuednoe nocodue / JI. B. IlleBuurpina, A. . Anapues. —
Hosocubupck: HI'TY, 2023. — 92 c¢. — ISBN 978-5-7782-3345-4. — TekcT: 31eKTpOHHBIH //
JlaHb: 2NEeKTPOHHO-OMOIMOTEYHAs CHCTEMA.
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4.KOHTPOJIb U OLIEHKA Pe3yJbTATOB 0CBOCHHUSA 00111€00pPa30BaATeILHOM M CIIANIJINHbBI

KoHTposib U oneHKa pe3ysbTaToB 00y4YeHUs! OCYILECTBISIETCS MPENoaaBaTesieM
B IIpolleccCe TMPOBEIACHUS MPAKTUYECKUX 3aHATHUH U J1abopaTOpHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBINOJTHEHUS OOYyYalOIIMMUCS WHIAWBHUAYAJbHBIX 3aJaHUMH,
MIPOCKTOB, HWCCICMOBAaHUN. Pe3ynbraTrel 0Oy4eHHs OMPENeNsioT, YTO O0ydJarommecs
JOJDKHBL  3HaTh, MOHMMAaTh W JIEMOHCTPUPOBATh IO 3aBEPUICHUU HW3YUYCHHS
JUCHUTUTUHBI.

Jlnst popMuUpoBaHUs, KOHTPOJSL U OILICHKH PE3YJIbTaTOB OCBOCHUS Yy4eOHOIl
JTUCHUTUIMHBI UCTHOJB3YETCS CHUCTEMa OLICHOYHBIX MEpPONPUSITHH, MpeICTaBIISIONIas
co00# KOMIUJIEKC Y4eOHBIX MEPOIPUSTUH, COTIIACOBAaHHBIX C Pe3yJIbTaTaMU 00yUYeHUs

u chopmyiupoBaHHbix ¢ ydetom DPI'OC COO (mpeaMerHble pe3ysbTaThl IO

mucuuiuinie) u @I'oC CII0.
Monyas / Paspnea /
Ne y PesyabTar 00yuennst OueHovyHbIe MEePONTPUSTHS OK
Tema
I |OcHoBHOIT MOTYJIB
1 |Pazgexn 1. OcHoBbl |PopMy/IUpPOBATH 0a30BbIe
CTPOEHMA MOHSITUS ¥ 3aKOHBI XUMHUH
BeleCTBa
1.1 |Crpoenne atomoB |COCTaBISTh XUMUYECKUE 1. Tect «CTpoeHne aToOMOB OK 01
XUMHUYECKUX (bopMyIbI COeTMHEHUH B XUMHUYECKUX 3JIEMEHTOB U IpUpoja
3JIEMEHTOB U COOTBETCTBHHM CO CTCIICHBIO  |XMMUYECKOH CBSI3UM.
pupozaa OKHCJIEHUSI XMMUYECKUX 2. 3ajaum Ha COCTaBJICHHE
XUMHYECKO CBS3U [3JIEMEHTOB, HCXOMS U3 XUMUYECKUX (HOopMyI
BAJICHTHOCTHU U JBYXaTOMHBIX COCTUHEHUI
IEKTPOOTPULIATENBHOCTI (okcuoB, CynbQUIOB, TUAPHIIOB U
T.IL).
1.2 |[lepuogmueckwuii XapakTepu3oBaTh IIpakTHKO-OpHEHTHPOBAHHBIE OK 01
3aKOH U Talbnuua XUMUYECKHE 3JIEMEHTHI B TEOPETUUECKUE 3aJaHNs Ha OK 02

H.N. MenneneeBa

COOTBETCTBUU C UX
IIOJIOKCHUEM B
HepHOZ{H‘{eCKOﬁ CUCTEMC

XUMUYECKUX 3eMeHToB J[. M.

MenneneeBa

XapaKTepU3aIMI0 XUMUUYESCKUX
3JEMEHTOB: «MeTrauueckue /
HEMETAIUTMYECKHE CBOMCTBA,
3JIEKTPOOTPHILIATEIILHOCTD U
CPOJICTBO K 3JICKTPOHY
XAMHMYECKHX DIIEMEHTOB B
COOTBETCTBHE C UX DJICKTPOHHBIM
CTPOCHHEM U TIOJIOKECHHUEM B
IIEPUOTUUECKON CUCTEME
XHMUYECKHX 3aeMeHToB J[. 1.
Menneneenay.
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Mogayas / Paznen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema
2 |Pazmex 2. CocTaB/siTh ypaBHEHUS U
XuMHYeCKue cXeMbl XUMHYECKUX
peakuun peakuuii
2.1 |Tumbl xumuveckux |COCTaBIATh PEAKIMH 1. 3agauu Ha cocTaBiIEeHUE OK 01
peakui COEJIMHEHMUS, Pa3JIOKEHHUS, YPaBHEHUH peaKIuii:
oOMeHa, 3aMelIeHus, — COEJIMHEHNS, 3aMEeIlIEHus,
OKHUCIIUTENHHO- pa3ioxeHnus, oOMeHa U PeakInii ¢
BOCCTaHOBHUTEIBHBIC PEAKINN |ydacTHEeM KOMIUIEKCHBIX
U peakuun COeZIMHEHHH (Ha IpuMepe
KOMIUIEKCOOOpa30BaHus (Ha  |THIPOKCOKOMITIIEKCOB aFOMUHHS U
npuMepe LIMHKA);
THJIPOKCOKOMILIIEKCOB — OKHCIIUTENBHO-
ATFOMUHHUS 1 IIHKA) C BOCCTaHOBHUTEIbHBIX PEAKINH C
y4acTHEM HEOpTraHMUECKHUX UCIOJIb30BaHUEM METOJIa
BEIIECTB 3JIEKTPOHHOTO OanaHca;
— C y4acTHUEM KOMITJIEKCHBIX
COCJIMHEHMH (Ha IpuMepe
THIPOKCOKOMILIEKCOB IIMHKA U
ANIOMUHHUA).
2. 3agauu Ha pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MPOAYKTA PEaKIUH COESUHEHNUS;
MacCOBOW WJIM OOBEMHOH TOITH
BBIX0/1a IPOIYKTa peakuu
COETMHEHHSI OT TEOPETHUECKU
BO3MOXKHOTO; O0BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MCXOJHBIX BEIIECTB U MPOIYKTOB
peakuuu; Macchbl (00BbeM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa
peakuuu, ecIu OTHO U3 BEIECTB
JTaHO B BUZE PacTBOpa C
OIIPEJIETICHHON MacCOBOM J10JIeH
PacTBOPEHHOT'O BEIIECTBA.
2.2 |Dnextponutndecka |CoCTaBIsATh YpaBHEHHS 1. 3amanus Ha cOCTaBJIeHHE OK 01

s IACCOLMALIUS U
WOHHBIN 0OMEH

XUMUYCCKUX PEAKIIUU
HOHHOI'0 0OOMeHa ¢ y4daCcTuem
HCOPraHNYCCKUX BEUICCTB

MOJICKYJISIPHBIX U HOHHBIX PEaKIIUi
C Y4acCTHEM OKCHJIOB, KHCIIOT,
OCHOBAHMM U COJIEH, NOHHBIX
peaxuii TuApPOIH3a COJIeH,
YyCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEJIBI.

2. JTaboparopnas padota «Peakunn
THJIPOJIN3aY.
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Mopnyas / Pazgen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema
3 |Pa3nen 3. HccsienoBath cTpoeHne U
Ctpoenue u CBOICTBA HEOPraHUYECKHUX
cBOlicTBA BellecTB
HEOpPraHu4ecKux
BellleCTB

3.1 [Knaccudukanms, Kiraccndummponats 1. Tect «Homenkmnarypa u OK 01
HOMEHKJIaTypa U HEOpPTraHWYECKUE BEIIECTBA B |HA3BaHUE HEOPTaHUIECKUX
CTpPOCHHUE COOTBETCTBHUH C UX CTPOCHHUEM |BEIIECTB UCXOMAS U3 UX
HEOPTaHUYECKUX XUMHYECKOH (hopMyIbl uiu
BEIL[ECTB COCTaBJICHHE XUMUYECKOM

(hopMyITBI ICXOMS U3 Ha3BAHUA
BEIIECTBA 10 MEXTYHAPOIHON WITH
TPUBUAIBHON HOMEHKIIATYPEY.

2. 3agauu Ha pacyeT MacCOBOU
Jo0y1 (MacChl) XUMHUYIECKOTO
3JeMeHTa (COSAMHEHMS ) B
MoJIeKyIe (cMecH).

3. I[IpakTrueckue 3aaHus 10
KJIAaCCU(UKAINH, HOMEHKIIATYpE U
XUMHUYECKUM (hopMyJiamMm
HEOPTaHWYECKUX BEIIECTB
Pa3TUYHBIX KIaCcCOB.

4. [IpakTHdeckue 3agaHus HA
onpeneaeHue XUMUYECKON
AKTHBHOCTHU BEIIECTB B
3aBUCUMOCTH BHIa XUMHUYECKOM
CBSI3H U THITA KPUCTAIUTMYECKOM
pEIIEeTKH.

3.2 |®dusuko- YcranaBnuBath 3aBUCUMOCTE | 1. Tect «OcobeHHOCTH OK 01
XUMUYECKUE (PU3UKO-XUMUYECKHX CBOUCTB |XMMHUYECKHX CBOWCTB OKCHIOB, OK 02
CBOIiCcTBa HEOPraHWYECKUX BEMIECTB OT |KUCJIOT, OCHOBaHWH, aM()OTEPHBIX
HEOPTaHUICCKUX CTPOCHHUS aTOMOB M MOJICKYJI, |THIPOKCHIOB U COJIC».

BEIIECTB a TakKe TUTa 2. 3amaHus HA COCTaBIICHUE

KpHCTaHHH‘IeCKOﬁ PCUICTKH

YpaBHEHUN XUMHUECKUX PEAKLIUU C
Y4aCTHUEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKHX BEILIECTB:
OKCHJIOB METAJIJIOB, HEMETAJUIOB U
aM(OTEPHBIX DIIEMECHTOB;
HEOPraHWYECKUX KHUCIOT,
OCHOBaHU 1 aM(pOTEepHBIX
THUIPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEePHU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MTOTYyYESHHS.
3. IIpakTHUKO-OpUEHTHPOBAHHBIE
TEOpeTHUYECKre 3aJaHNs Ha
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Mogayas / Paznen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema
CBOIMCTBA U NOJy4YCHHE
HEOpPTaHWYECKUX BEIIECTB.
4. JlaboparopHas paboTa
«CBoiicTBa METAIIIOB U
HEMETAIIJIOBY.

3.3 |I[IpousBomacTBO OO0O0CHOBBIBATh 3HAYCHUE U IIpakTHKO-OpHEHTHPOBAHHBIC OK 01
HEOPraHUYECKUX MPUMEHCHUE HEOPTaHHMUCSCKUX |3a[aHHs [0 COCTABICHUIO OK 02
BEIICCTB. 3HAYCHHUE |BEIECTB B OBITOBOW U XUMHUYECKUX PEAKIUi ¢ yyacTHEeM
Y IpUMEHEHHE B MIPOU3BOACTBEHHOM HEOPTaHWYECKUX BEIIECTB,

OBITY U Ha JISSATEIILHOCTH YeJI0BEKa UX HCTIONIE3YEMBIX JUTSI UX
TIPOU3BOJICTBE (hM3UKO-XUMUIECKIMH naeHTn(puKanuy u
CBOIcTBaMH IIPOMBINIJIEHHBIX CLIOCO00B
MOJTyYSHUSI.
4 |Pa3nen 4. HccnenoBats cTpoeHne u
Ctpoenne u CBOICTBA OPraHNYECKUX
CBOMCTBa BelleCTB
OPraHNYeCKuX
BelleCTB

4.1 |Knaccudukanus, |Knaccupuumposatsb 1. 3amanus Ha cocTaBJIeHHE OK 01
CTpOEHHE U OpTaHMYECKHUE BEIECTBA B Ha3BaHUN OPTaHUYECKUX
HOMEHKIIaTypa COOTBETCTBHH C UX CTPOCHHUEM |COSTUHEHHIA TI0 TPUBHAIHLHON WITH
OpPraHUYECKUX MEKIYHAPOIHOW CUCTEMATUYECKON
BEIIECTB HOMEHKJIaType.

2. 3amaHus Ha COCTaBIICHUE
MIOJIHBIX M COKPAICHHBIX
CTPYKTYPHBIX popmy
OpPraHMYECKUX BEIIECTB OT/EIBHBIX
KIIACCOB.

3. 3ayaum Ha OIpe/eeHre
npocreiimeit Gopmybt
OpPTaHUYECKOU MOJIEKYIIBI, HCXOS
U3 BJIEMEHTHOTO cocTaBa (B %).

4.2 |CsoiicTBa VcranaBnuBath 3aBUCUMOCTE |1. 3agaHus Ha cocTaBJIEHUE OK 01
OpraHUYeCKUX (U3NKO-XMMHUYECKUX CBOMCTB |ypaBHEHUI XUMHUYecKuX peakiuii ¢ [OK 02
COEIMHEHUH OpPTaHMYECKUX BEIIECTB OT y4acTUEM OPTraHUYECKUX BEIECTB

CTPOCHUA MOJICKYJI

Ha OCHOBAHHUH MX COCTaBa U
CTPOCHUS.

2. 3agaHusg Ha COCTaBIICHUE
YpaBHEHUN XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOMINX XUMUYECKUE
CBOMCTBA C y4€TOM MEXaHHU3MOB
MIPOTEKAHUS JAHHBIX PEaAKIIHA U
TEHETUYECKOU CBSI3U OPraHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacueTHbIe 3a/1a49H 110

32



Mopnyas / Pazgen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema
YPaBHEHUSIM PEaKLHH C y9acTHEM
OpPTraHUYECKUX BEILECTB.
4. JlaboparopHas paboTa
«IlomyuyeHue 3THIIEHA U U3YUECHUE
€ro CBOMCTBY.

4.3 |Opranuueckue O00CcHOBBIBATH 3HAYCHUE U IIpakTHKO-OpHUEHTUPOBAHHBIE OK 01
BEIIIECTBA B MIPUMEHEHUE OPTAHNYCCKUX  [3aJaHus IO COCTaBICHUIO OK 02
JKU3HEICSTENbHOCT |BELIECTB B OBITOBOM U XMUMUYECKHUX PEaKLUH ¢ yJacTHEM
1 4eJIoBeKa. MIPOU3BOACTBEHHOMN OpPraHUYECKUX BEIECTB,

[IpousBoacTBo u JeSITEIbHOCTH YeJIOBEKa UX HCHONb3YEMBIX AJIST UX
MIpUMEHEHNE (U3UKO-XUMUUECKUMH HUACHTU(QHUKALUH B OBITY U
OpPTraHUYECKUX CBOWCTBaMHU MIPOMBIIIJIEHHOCTH.
BEILIECTB B
MIPOMBIIIIEHHOCTH
5 [Pa3gen 5. HccnenoBats paBHOBECHE H
KuneTrnyeckne 1 |CKOPOCTh XHMH4YECKHX
TePMOAMHAMMYECK |peaKuuid
ue
3aKOHOMEPHOCTH
NPOTeKAHMSA
XMMHUYECKHX
peaxkuuii

5.1 |Kunernueckue HccnenoBath BIUsSHUE 1. JTaboparopnast pabota Ha BbIOOp: |{OK 01
3aKOHOMEPHOCTH KOHLICHTpaluu pearupyomux (— «OnpeneneHue 3aBUCUMOCTH OK 02
MPOTEKaHUs BEIIECTB U TEMIIEPAaTypbl HA  |CKOPOCTH PEAKLUHU OT
XUMHAYECKHX CKOPOCTh XUMHYECKHX KOHIICHTPAIH Pearupyromunx
peakuuit peakiuit BEIIIECTBY,

— «OmnpeneneHne 3aBUCUMOCTH
CKOPOCTH PEAKLUHU OT
TEMIIEPATypPhD».

2. [IpakTHKO-OpHUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHNs Ha aHATIU3
(hakTOpOB, BIUSIOIINX HA
HW3MEHEHHE CKOPOCTH XUMHUUYECKON
peaxuu.

5.2 |Tepmonunamuuecku|Mccnenoparh BIUsSHUE 1. 3agaun Ha pacUETHI TEIJIOBBIX OK 01
€ 3aKOHOMEPHOCTH |M3MEHEHUS KOHLEHTPAaLuu a¢pexToB xummuueckux peakuuid u |OK 02

MpOTEKaHUs
XAMHUYECKHX
peaKiuu.
PaBHOBecue
XAMHUYECKHX
peaxuuit

BEIIIECTB, PEAKITUU CPEIIBI U
TeMIIepaTypbl HA CMEILCHUE
XUMHUYECKOTO PABHOBECHS

oTpezieNieHNe TUTIa peaKiuu (1o
TernoBoMy 3¢ dekrty: 3K30- U
SHIOTEPMUIECKHUE).

2. IIpakTHKO-OpHMEHTHPOBAHHBIE
3aJaHMs Ha MIPUMEHEHHUE MPUHIINIIA
Jle HlaTenbe 111 HAXOXKACHUS
HaTpaBJICHUs CMELLCHHS
PaBHOBECHUA XUMHYECKOUN pCaKknumn
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Mogayas / Paznen /

Ne Pe3yabTat 00yuenus OueHoOYHbIE MEPONIPUATHS OK
Tema
1 aHanu3 (PaKTOPOB, BIUSIOIUX Ha
CMEILECHHE XUMHUYECKOTO
paBHOBECHH.
3. JlJabopaTtopHas padota
«M3ydeHne BAUAHUS pa3IMIHbBIX
(hakTOpOB Ha CMeLICHNE
XMMUYECKOT0 PABHOBECHUS.
6 |Pa3nmen 6. HcciienoBats qucnepcHbIe
JucnepcHble CHCTEMBI
CHUCTEMBI

6.1 [ducmepcHbie Paznmuuats ncTHHHBIC 1. 3agaum Ha TPUTOTOBIICHNE OK 01
CUCTEMBI U PacTBOPHI, KOJUIOUIHbIE pacTBOpPOB. OK 02
(baxTOopbI UX pacTBOpHI U rpybonucnepcHsie |2. [IpakTuko-opueHTHPOBAHHBIE
YCTOMYMBOCTH CHCTEMBI Ha OCHOBE pacueTHbIE 3aaHus Ha

XMMHUYECKOTO DKCIIEPUMEHTA | AMCIIEPCHBIE CUCTEMBI,
HCHONb3yeMble B OBITOBOW U
NPOU3BOACTBEHHOM NESATEIEHOCTH
YeJIOBEKa.

6.2 |HccnenoBanue Hccnenosats GU3MKO- JlaboparopHast pabota (Ha BeiOop): |OK 01
CBOICTB XUMUYECKHUE CBOMCTBA — [IpuroToBneHue pacTBOPOB;
JHCTIEPCHBIX Pas3In4HBIX BUIOB — HccnenoBanue AuCHepCHbIX
CUCTEM JUCTIEPCHBIX CUCTEM CHCTEM.

7 |Pa3gen 7. HcciienoBath cBoOiicTBA
KauecTBeHHBIE OpPraHuYecKHX 1
peakuuu HEOPraHU4YeCKHX BELIeCTB C
o0HApYyKeHUs HCIOJIb30BAHUEM
OPraHUYeCKHX H  |KauyeCTBEHHbIX peaKknuii
HEOPraHu4YecKUuX
BeIIECTB

7.1 |O6napyxeHue Uccnenosate kauectBeHHsle | 1. Jlaboparopnas pabota (Ha OK 01
HEOPraHUYEeCKUX peaKky HEOPraHUYECKHUX BBIOOD):

KaTHOHOB U BEILIECTB — AHaNUTHYECKUE PEaKLIUU
AHHOHOB katnoHoB [-VI rpynm;
— AHaTUTHYECKHE peaKluu
AHHOHOB.
2. [IpakTudeckue 3agaHus HA
COCTaBJICHHE YPAaBHEHUI peaKIuii
oOHapyXeHHs KaTHOHOB [-VI
TPy ¥ aHUOHOB, B T.4. B
MOJIEKYJISIPHOH ¥ HOHHOU (popmMax.

7.2 |OOHapy)eHHE UccnenoBats kaduecteernsle | 1. JlabopaTtopHas padoTta (Ha OK 01

OpraHUYECKUX peaKuu OpraHuYeCKUX BBIOOD):

BC€IICCTB OTACIIBHBIX
KJIacCCOB C

COEIUHEHNN OTIEIbHBIX
KJIaCCOB

— KauecTBeHHBIE peakiuu Ha
OTJEIbHBIE KJIACCHI OPIraHUYECKUX
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Mogayas / Paznen /

Ne Pe3yabTat 00yuenus OueHoOYHbIE MEPONIPUATHS OK
Tema
WCTIOJb30BaHUEM BEIIECTB;
KaueCTBEHHBIX — KauecTBeHHbI aHaIN3
peakuui OpPTaHUYECKUX COeTUHEHUH 110
(hyHKITMOHATBHBIM TPYIITIaM.
2. [IpakTuyeckue 3agaHus Ha
COCTaBJICHHE KAYeCTBEHHBIX
peaknmii 0OHAPYKCHHS
OpPraHMYECKUX COETUHEHHM.
Il |[IpukiaagHoii MoxyJb
8 |Pa3nen 8. OueHuBaTh NOCIEICTBUS 3amuTa keiica (¢ yuerom
XuMus B ObITY I |OBLITOBOM H Oyayueii mpogeccnoHaILHON
NPOU3BOACTBEHHO |MPOM3BOACTBEHHOM e TeJHbHOCTH)
i 1eATEJIbHOCTH  |AeSATeJHLHOCTH YeI0BeKa C
YyeJI0BEeKa MO3ULUH 3K0JIOTMYeCKOH
0e3onmacHoOCTH
Xumus B ObITY U OLeHuBaTh HOCIEICTBUSI Keiic (c yuerom Oymymeit OK 01
MIPOU3BOICTBEHHOM |OBITOBOM M MPOU3BOICTBEHHOM |TpodeccHoHanbHOM nestensHoctr) | OK 02
JIEATEIbHOCTH JIEATETIbHOCTH YEJIOBEKA C Bo3MoxHBIE TEMBI KEHCOB: OK 04
4eJIoBeKa MO3ULIUN YKOJIOTrHYECKOU 1. Ilorennenue kaumara u OK 07
Oe3omacHOCTH BBICBOOOKIeHHE Ta30BbIX ruaparoB| 11K 2.3
CO JTHa OKeaHa.
2. bynyue Matepuaisl 1Js aBua-,
MaIlIIHO- U TPUOOPOCTPOCHUS.
3. HoBble MaTepuainsl 1Jis
COJTHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX IIPENAapaToB.
9. |Pa3men 9. HNHTepnipeTnpoBaTh 3amura y4e0HO-
HccnenoBanne 1 (XMMHYeCKHe MPOLECCHI U HCCJIEA0BATEIBCKOr0 NMpoeKTa (¢
XUMUYeCKH siBJIeHUs1 B Ouocepe yueToMm Oyayuiei
aHAJIN3 00bEKTOB npogeccuonaIbLHON
ouochepbl JesiTeJIbHOCTH)

9.1. |OcHoBBI BEITIOTHSTS MOTHBINA TUKIT 1. JlabopatopHas padota «OcuoBbl |OK 01
naboparopHoi JKCIIEPUMEHTAIBHOIO 71a00paTOPHON MPAKTUKI. K 1.3
MPaKTUKHU B HCCJIEI0BAaHUS C 2. TunoBele pacuetsl o Tematuke | [IK 2.3
npo¢eCCHOHANBHBIX |COOIOICHUEM TIPABHUIT JKCIIEpPUMEHTA.
nabopatopusix Oe3omacHoro oOpamieHus ¢ 3. 3agaun Ha BHIYUCIICHHE

BEIIECTBAMH U JIAOOPATOPHBIM
00opymoBaHUEM

CpeIHEro 3HAUCHUS
3KCIIEPUMEHTAIBHBIX JaHHBIX,
TIOTPEIITHOCTH.

4. IIpencraBieHue pe3yIbTaTOB
AKCIIEPUMEHTA B pa3audHON hopme
(Tabnwuia, rpaduK, OTIET, TOKIA/,
MIPEe3eHTaIH).
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Mopnyas / Pazgen /
Tema

Pe3yabTaT 00yueHust

OueHouHble MeEpoNnpusaATUus

OK

9.2

XuMuueckui
aHajau3 mpo0 BOIBI

HUccnenoBaTh XUMHUYECKUN
coCTaB TIPOO BOJIBI

1. Tect «CBolicTBa U COCTaB
BOJIBD».

2. 3amanue « XMMHUYECKHUI COCTaB
BOJIBI, THIT BOJBI M CLIOCOORI €€
MIPUMEHEHUs (C UCIIOJIb30BaHUEM
HOPMATUBHBIX JIOKYMEHTOB).

3. IIpakTHKO-OpHEHTHPOBAHHBIC
TEOPETHUUECKUE 3aJaHUS HA COCTAB
BOJIBI U CITOCOOBI BRIPKCHHS
KOHIICHTPAIUI U TIepecyeT
KOHIIEHTpAIUH (C UCIOIb30BaHUEM
HOPMAaTUBHBIX IOKyMEHTOB).

4. JlaboparopHas paboTa Ha BEIOOD:
— OuncTKa BOABI OT 3arpsi3HEHUN.

OK 01
OK 02
OK 07

K 2.3

9.3

XUMHWYECKUN
KOHTpPOJIb Ka4yeCTBa
MPOYKTOB IUTAHUS

Uccnenosats XUMHUUECKUH
COCTaB MPOAYKTOB ITUTAHUS

1. Tect «Opranuyeckue u
HEOPraHMYECKHE BEILECTBA,
BXOJISIIIIUE B COCTAB IIPOAYKTOB
IIUTaHUA».

2. IIpakTUKO-OPUEHTUPOBAHHBIE
3aJaHus 110 Ky.HI/IHapHOI\/'I TEMATHKCE.
3. JIabopatopHast paboTa

— HccnenoBanue npoayKToB
IMUTaHWA Ha HAJIMIKUC YIITICBOJI0OB
(MyKa, TBOpPOT, MOJIOKO, HOTYpT) Ha
HaJM4YHe YTIEBOAOB (Kpaxmall,
TJTFOK033, caxapo3a).

OK 01

OK 02

OK 07
K 2.3

9.4

XuMUUYeCKui
aHayn3 mpood MOYBHI

HccnenoBaTh XUMHYECKUM
COCTaB MPOO MOYBHI

1. Tect mo TemMe « XUMHUECKHI
COCTaB HEOPIaHUYECKUX U
OpPTaHUYECKUX yIOOPSHHID».

2. 3amanue «B3anMoCBsI3b cOCTaBa
MMOYBEI, THIT ITOYBKI U €€
Ha3HAYEHUSD».

3. JlabopatopHast paboTa

— Onpenenenue pH BonHOM
BBITSDKKH ITOYBEI, €€ KUCITOTHOCTH
M IIEITOYHOCTH.

OK 01

OK 02

OK 07
K 2.3
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Mopnyas / Pazgen /

Ne Pe3yabTat 00yuenus OueHoO4YHbIE MEPONIPUATHS OK
Tema

9.5 [UccnenoBanue UccnenoBath XumMuyuecKuit Y4eOHo-nCCIe0BaTeIbCKUI OK 01

00BEKTOB cocTaB 00BeKTOB OMocepsl  (TpoekT B oOactu uccnenoBanus  |OK 02

onocdepsl Ha MpUMepe TPOIYKTOB 00BEKTOB OHOCHEPHI. OK 04

MUTAHUS, BOJBI U TIOYBBI Bo3MoKHbIE TEMBI TPOEKTOB: OK 07

1. UccnenoBanue coctaBa I1K2.3

MUHEPATHLHON BOJIBI U
PEKOMEHIAITHH TI0 e
HCTOJIb30BaHUIO.

2. UccnenoBanne pa3pymiaroniero
JIEUCTBUA PUPOAHON BOJBI HA
CTPOUTEIHHBIC MaTEPHAIIEI.

3. CocraBieHre TIPOSKTa
I[BETHUKA/Oropoia/caaa B
3aBHCUMOCTH OT COCTaBa
MIPOaHATM3UPOBAHHBIX TIOYB.

4. CocraBneHue
cOaTaHCHPOBAHHOTO MEHIO Ha JICHb
(HEemento) B 3aBUCUMOCTH OT
COJIEp)KaHUS XUMHUIECKUX MaKpO H
MUKPO3JIEMEHTOB B MPOTyKTaxX
MTATAHUS.

5. MUccnenoBanne KauecTBa
MIUTHEBOU BOJEL.

6. UccnenoBanue npod
BOJIOITPOBOIHOM BOJIBI HA MPEIMET
YCTPaHEHHUSI )KECTKOCTH.

7. YcrpaHeHue )KeCTKOCTU BOJBI B
CEJIbCKOXO3SIUCTBEHHOM
JIeSITEIIBHOCTH.
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