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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3am. gupekropa o YMP
00111€00pa30BaTEIbHBIX M €CTECTBEHHOHAYYHBIX JUCIUTUINH «16» mas 2024r.
[Iporokon Ne 6 ot «14» mas 2024r.

[Ipencenarens LIK

[Tporpamma yuebHOU muctuminael OO/dy.10 Xumusi pazpaborana B COOTBETCTBUU C
TpeboBanusimu DenepasbHOr0 TOCYIapCTBEHHOIO OOPa30BaTENBLHOTO CTaHAApPTa CPEIHEro
oOuiero oOpa3oBanus (yTBep:KIeH mpukazoM MuHucrepcTBa oOpa3zoBaHus U Hayku Poccuiickoit
@Qenepariun ot 17.05.2012 1. Ne 413, B pelictByromieid penakuuu), DegepaabHOro
roCcyAapCcTBEHHOT0 00pa30BaTEIHHOrO CTaHAPTa CPEIHEr0 MPOQPEeCcCHOHAIBHOTO 00pa30BaHUs O
npodeccun  29.01.04 XynoxkHuk mno kocriomy (yrBepxkaeH Ilpukazom MuHucrepcTa
obpazoBanust U Hayku PD ot 2 aBrycra 2013 1. N 762), pekOMeHIaUIMH 110 OpraHU3AINH
MOJIYYeHHSI CpeHEro o0mero oOpa3oBaHus B Mpeaesiax OCBOCHHS 00pa30BaTebHBIX MPOrpaMM
cpeaHero mpogeccuoHaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C Y4ETOM
TpeOoBaHuil (enepanbHBIX TOCYAAPCTBEHHBIX OOpPA30BaTENbHBIX CTAHIAPTOB M IOTyYaeMOi
CHEIHMAILHOCTH CPEHEr0 MPOPEeCCHOHANIBHOTO 00pa30BaHUs, IPUMEPHOI TPOrpaMMoil yueOHOM
TUCIUIUIMHEL  «buomorus» st mpodecCHOHANBHBIX  00pa30BaTeNbHBIX  OpraHHU3aIHil,
pexomeHnoBaHHOW  DenepanbHBIM  TOCYJIAPCTBEHHBIM  OIOJKETHBIM  00pa30BaTEIbHBIM
YUPEKACHUEM JOMOIHUTEIBHOTO MpodecCHOHANBHOTO o0pa3zoBanus «WHCTHTYT pa3BHTHS
npodeccuoHasibHOro odpazoanus» (manee — ObI'OY IO «MPIIO») B kauecTBe MpuUMEpHOI
IIPOrpaMMBI JJIs peain3aluu OCHOBHOM NpodeccuoHallbHOM 00pa3zoBaTesnbHO porpamMMbl CIIO
Ha 0a3e OCHOBHOrO OOIIero oOpa3oBaHUS C TOJYYEHHEM CpeIHero oO0Iero oOpa3oBaHUS,
npotokoi Ne 14 ot «30» Hosi6ps 2022 1.

Opraamzanus-pa3paboTuuK:
['ocynapcTBeHHOE 010/ KETHOE TpodeccuoHanbHoe 00pa3oBaTeNibHOE YupexkieHrne MOCKOBCKOH
obnactu «CeprueBo-Ilocanckuii KOJIIEmK.

ABTOp-pazpaboTUHK:

[Mopaukosa Onus Anexcanaposna -ipenogasarenib [ BIIOY MO «Ceprueso-Ilocanckuit
KOJUTEIIK.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHON JUCHUILIUHBI «XUMUS»
1.1. MecTo AMCHHUIIMHBI B CTPYKTYpe o0pa3oBaTteabHoii mporpammbl CI1O:

OO6meobpa3oBaTenibHas ~ OUCHUIUIMHA  «XUMHsS»  ABIAETCS  00s3aTeNIbHOM  4YacThIO
0011e00pa3oBaTeIbHOTO IUKJIa 00pa3oBaTesibHON porpaMmbl B cooTBeTcTBHH ¢ DI'OC CIIO 1o
npodeccun 29.01.04 Xya0KHUK 110 KOCTIOMY.

1.2. llenn u niianHupyemble pe3yJibTAThl 0CBOCHH S TMCIUTLINHBI

1.2.1. Heau u 32124 TUCHUTUTHHBI

DOopMUPOBAHUE Y CTYJICHTOB XUMUYECKOW COCTABISIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA
KaK OCHOBBl TNPUHATHS PEUICHUH B IKU3HEHHBIX H MPOU3BOACTBEHHBIX CHUTYaIUsX,
OTBETCTBEHHOT'0O TIOBEJICHHS B IIPUPOJHON Cpelie.

3agauM AUCHUILUIMHBI:

1) cdhopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH IPOTCKAHUS XUMHYECKHX IPOIECCOB U
SBJICHUI B OKpY’Kalollell cpene, LENOCTHOM HAay4YHOW KapTHHBI MHUpA, B3aUMOCBS3H U
B3aMMO3aBHUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS IPOBOAUTH PACUETHI 10 XUMUUECKAM (OpMyJIaM M yPaBHECHHUSM XUMHUYECKUX
peaKiui, INIAHUPOBATh U UHTEPIPETUPOBATD PE3YJIBTATHI XUMUYECKUX HKCIIEPUMEHTOB,

3) chopmMHUpoBaTh HABBIKM IMPOBEACHUS XUMHUYCCKHX DSKCIICPUMEHTAIBHBIX HMCCIICIOBAHUN C
coOmo/ieHreM TpaBwil  0e30macHOTo  oOpamieHWst ¢  BEmeCTBAaMH H  J1a0OpPaTOPHBIM
000pyTOBaHHEM;

4) pa3BUTh YMCHHUS aHAJU3UPOBATh, OLICHHBATh, IMPOBEPATh HA JTOCTOBEPHOCTh M 0000IIATH
MH(}OPMaLII0 XUMHUYECKOT0 XapaKTepa U3 pa3IndHbIX HCTOYHUKOB;

5) chopmupoBaTh YMEHUsI POrHO3UPOBATH MOCIEICTBHSI CBOCH AEATEIBHOCTH U XMUMHUYECKUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTIKCHHI XMMHUYECKOW HAYKH M TEXHOJIOTHIl JUis
Pa3BUTHS COIMAIBHON M IPOM3BOJICTBEHHOH cep.

1.2.2. TlnaHupyemble Ppe3yJabTaThbl OCBOEHHS 0011e00pa30BaTEJbHON IHCHMIIMHBI B
coorBercTBUH ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO



Koa n
HaNMEHOBaHHE
hopmupyembIx
KOMITETeHITN i

IInanupyemMble pe3yabTaThl 0CBOEHHUS AUCHUITTUHBI

Oo0nue

JAucuMmiinHapHbIe

OK 1. [Tonumars
CYILIHOCTb U
COLIMAJIbHYIO
3HaYMMOCTb Oy Ty1Ieit
npodeccu,
IIPOSIBIIATH K HEU
YCTOMYMBBIA HHTEPEC

B yacTu TPyA0BOr0 BOCIIUTAHUSA:
- TOTOBHOCTb K TPYyIy, OCO3HAHHWE IICHHOCTH MAaCTEpPCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHUBHOU JCATCIIBHOCTHU TEXHOJIOTMYECKOU U

CcolMaJIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IJIAHUPOBAaTh M CaAMOCTOATENBHO  BBIMIOJIHATH — TaKylo
JIESITEIIbHOCTD;
- UHTEepeC K pa3nuyHbiM chepam mpodeccunoHaTbHOM
JeSITeIbHOCTH,
OsJagenue YHHMBEPCAJIbHbIMHA Y4eOHBbIMH

NMO3HABATEJbHBLIMH IeliCTBUSIMHU:
a) 0a30Bble JJOrHYeCcKHe JeHCTBUS.
- CaMOCTOSITENILHO (OPMYITHPOBATH H  aAKTyaIH3HPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JIJIS
CpaBHEHHUS, KITacCU(PUKALIUU U 000O0IICHNUS;

- ONpENeNSITh eI JeATSILHOCTH, 3a/1aBaTh IapaMeTphbl H
KPUTEPUU UX TOCTHIKEHUS;
3aKOHOMEPHOCTH |

- BBISIBJISATH MPpOTUBOPCUUA B

paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJbTATOB IEJNSAM, OIEHUBaTh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BuUBaTh KpPEATHBHOE MBIIUICHUE TNPH  pPEUICHUU

KU3HCHHBIX TPOOIIEM

- BJIAJETh CUCTEMOM XMMHYECKUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATralONIMe MOHATHA (XMMHMYECKHH SJIEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, s-, P-, 0-3JIeKTPOHHbIE OpOUTAIH
aTOMOB,
JNEKTPOOTPHULATEIBLHOCTb,
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJSIPHBIA 00bEM, YIJIEpOJHBIN

HOH, MOJICKYIJIA, BaJICHTHOCTB,

CTENIEHb OKHUCJICHUS, XUMHUYECKast
CKeJeT, (QyHKIIMOHAJIbHAS TPYTINa, PaIUKall, ©30MEPHsI, H30MEDPHI,
TOMOJIOTUYECKHUI Psiji, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOI- U
a30Tco/IepKaIIne OMOJIOTHYECKH
BellecTBa (yrJeBOMABI, JKHpBI, OEIKH), MOHOMEp, MOIUMED,
CTPYKTYpHOE BBICOKOMOJIEKYJIIPHBIE

KpuUCTaJlNINICCKasd XUMHUYCCKUX peaKHI/Iﬁ

COCIUHCHNA, AKTHUBHBIC

3BEHO, COEIMHEHUS,
peleTKa, THIIBI
(OKHCTUTETBHO-BOCCTAHOBHUTEIBHEIE, 9K30- U DHIOTEPMHUYECKHE,
peakuyu HOHHOTO 0OMEHa), PacTBOP, AINEKTPOJIMUTHI,
HEIEKTPOJIUTEI, AIIEKTPOIUTHIECKAS
JHcconuanys,

XUMHYECKON peaklMM, XMMHYECKOe paBHOBECHE), TEOPHUH H

OKHCIIUTEND, BOCCTAHOBHUTEIIb, CKOpPOCTH
3aKOHBI (TEOPHUST XMMUYECKOTO CTPOCHHSI OPTaHUYECKUX BEILIECTB
A.M. BbytnepoBa, Teopus 3IEKTPOJIUTUYECKON JIUCCOLMALINU,
nepuoanueckuid 3axkoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHs
Macchl), CUMBOJIMUECKHUI  SI3BIK  XMMMHU,

(bakTOJIOTHUECKHUE CBEJCHUS O CBOMCTBAX, COCTaBE, MOTYUYEHUN U

3aKOHOMCPHOCTH,

6C3OHaCHOM HUCITIOJIB30BAHUN Ba)KHeﬁHIPIX HeOpFaHI/I‘—IeCKI/IX 158
OpFaHI/I‘IeCKI/IX BCIICCTB B 6I)ITy 158 HpaKTH‘IeCKOﬁ OCATCIIBHOCTU
YeIIoBeKa,




0) 0a30BbIe HCCIIeN0BATEIbCKHE AeHCTBUS:

- BJIAJeThb HABBIKAMHU  Y4eOHO-MCCIIEJOBATENbCKOW U
IPOEKTHOH J1eATeIbHOCTH, HAaBBIKAMHU Pa3pelieHus mpooiiem;
- BBISIBIISITh IIPUYMHHO-CJIE/ICTBEHHbIE

AKTyaJIM3UpOBaTh 3aJavdy, BbIABUIaTbh T'HIIOTE3Y €€ PCIICHUA,

CBA3HU nu

HaxoauTb ApPTryYMCHTBI JIs
YTBep)KHeHHﬁ, 3a/1aBaThb 11apaMETPhbl U KPUTCPUU PCUHICHHA,

JIOKAQ3aTeIbCTBA  CBOMX
- aHaJII/I?;I/IpOBaTI) HOJIyLIeHHI)Ie B XOI¢C peIHeHI/IH 3a1a4u
pe3y.HbTaTI>I, KpI/ITI/ILICCKI/I OlI€CHHBAaTh WUX I[OCTOBCpHOCTI),
HpOFHO?;I/IpOBaTI) N3MCHCHUEC B HOBBIX YC.HOBI/ISIX;

- YMGTI) HepeHOCI/ITI) 3HAHUA B HOSHaBaTeJIBHy}O 158
NPAKTHYECKYIO 00JaCTH KU3HEICITEIbHOCTH;

- yMeThb HWHTErPHPOBaTh 3HAHUS U3 PAa3HBIX MPEIMETHBIX
oOmacreit;

- BBIABMraTh HOBBIC WJCH, MpeUIaraTh OPHUTHHAIBHBIE
MOJIXOJIBI I PELICHUS;

- CIIOCOOHOCTH MX UCIIOJIB30BAHUS B IO3HABATEIHLHOM U

COLIMAJIBHON MTPAKTHUKE

- YMETh BBISBIIATH XapaKTepHbIE MPU3HAKA U B3aHUMOCBS3b
M3YUYCHHBIX TOHSITUH, MPUMEHSATH COOTBETCTBYIOIIME MOHSATHUS
OpU OINUCAHUU CTPOEHUS U CBOWCTB HEOPraHMYECKUX U
OpPraHUYECKUX U UX [peBpalleHuit;

B3aMMOCBA3b

BEILIECTB
XUMHYECKAX

BBISIBJIATD
3HAHUM C  TOHATUSIMH U
IPEICTABICHUSMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMEThb HCIOJIb30BATh HAMMEHOBAHUS XUMUYECKUX COCTUHEHUMN
MEXKTyHapOAHOTO COK3a TEOPETUYECKON U PUKIIATHON XUMUH U
BaKHEUIITHUX

TPUBHAJIbHBIE (aTHIIEH,

alleTUIICH, TIINIEPUH, (eHOI, GOpPMaTbACTH I, YKCYCHAsI KUCIIOTAa,

Ha3BaHMS BCIIECTB
TJIMLWH, yTapHbIA Ta3, YIJIEKHCIBIM ra3, aMMUak, raiieHas
U3BECTh, HEraimieHass W3BeCTb, MUThEBas CcoJa U JPYIHX),
dbopMyINbl HEOPTraHWMYECKHX U  OPraHUYECKUX
BEIIECTB, YpPaBHEHUS XHUMUYECKUX pEaKIUil, OOBACHATh WX

COCTaBJIAThb

CMBICII; TIOATBEPKAATh XapaKTEpHbIE XWMHUYECKHE CBOWMCTBA
BEIIECTB COOTBETCTBYIOIIMMH OKCIEPUMEHTAMM M 3alMUCSIMHU
YPABHEHUN XUMUYECKUX PEAKIUH;

- YMETb  YCTaHaB/IMBAaThb INPHUHAMICKHOCTb  HM3YyYEHHBIX
HEOPraHWYECKUX M OPraHWYECKHX BEIIECTB K OIPENEICHHBIM
KJIacCcaM M I'PYIIaM COCAVHEHUH, XapaKTepU30BaTh UX COCTAB U
BAJKHEWIIIME CBOMCTBA; OMNPEIEIATH BHUJBI XUMUYECKHUX CBS3ECH
(kKoBaJIeHTHas, MOHHAsA, METaJUINYecKas, BOJOPOJHAs), THIIbI
KPUCTAJUIMYECKUX  PELIETOK  BELIECTB;  KJIACCU(PUIMPOBATH
XUMUYECKHE PEAKIINH;

- chopMHUpOBaTh NPEICTABICHUS: O MaTepuUaIbHOM €IUHCTBE
MHpAa, 3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBIICHUU TIPUPOBL; O
MECTE M 3HAYEHUU XMMHUH B CHUCTEME E€CTECTBEHHBIX HAyK M €€
ponu B oOecreueHNH YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA: B

pelIeHU: TPOOIIEM IKOJIOTUYECKOM, YHEPTETHUECKON 1 MHIIEBOM
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0€30MacHOCTH, B PA3BUTHUH MEIUIMHBI, CO3JIaHUU HOBBIX
MaTepHUaaoB, HOBBIX HMCTOYHHMKOB JHEPrUU, B O0OECICUCHHH
palMOHATIBHOTO  IPUPOJOINONb30BaHUs, B  (opMHUpPOBAHUU
MHUPOBO33peHUsI U OOLIel KyJIbTyphl 4YEJIOBEKa, a Takxke
9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/IOPOBBIO U
IPUPOJIHOIL cperie;

- BJQJIETh CHUCTEMOW XMMHYECKUX 3HAHMUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHUS  (JOTOJHUTEIBHO K CHCTEME
NOHSTHIA  0a30BOTO  YPOBHS) - HW30TONBI, OCHOBHOEC W
BO30YK/JICHHOE COCTOSIHME aroma, THOpUIu3aius aTOMHBIX
opouTtanei, xumudeckass cBs3b ("T " m "', KpaTHbBIC CBS3M),
MOJISIpHasl KOHILIEHTpalus, CTPYKTypHas ¢dopMyna, H30Mepus
(cTpykTypHasi, reomerpuyeckast (IUC-TPAHC-U30MEPHSs), THUIIBI
XUMHYECKUX pPEaKIHi (rOMO- U TeTeporeHHble, oOpaTHMble U
HEOOpaTUMbIe), pacTBOPHI (MCTUHHBIE, JUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENEHb  JUCCOLMAINH,  DJIEKTPOJIHU3,
KPEKUHT, PU(POPMHHT); TEOPHUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33PEHUECKHE 3HAHUS, JIeXKAI[UEe B OCHOBE TMOHHMAaHUS
MPUYUHHOCTH M CHUCTEMHOCTH  XHMHYECKHX  SIBIICHUH,
COBPEMEHHBIE TPEJACTABICHUS O CTPOCHMM BEIIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M  HAJMOJEKYJISIPHOM YPOBHSIX;
MpENCTaBICHUsI O  MEXaHM3MaX XHUMHUYECKUX  PeaKIuii,
TEPMOAMHAMHYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX UX
MPOTEKAHUS, O XUMHYECKOM PaBHOBECHH, TUCTIEPCHBIX CHCTEMAX,
(hakTONIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJIYIYCHUH U
0€301acHOM HCIIOJB30BAaHUHM BAKHEUIIIUX HEOPTaHUYECKHX |
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUUECKOU JIEATEIbHOCTH
YeloBeKa; OOIMMX HayYHBIX

MPUHIMIIAX ~ XUMUYECKOrO0  MPOM3BOJACTBA (Ha  mpumepe




IIPOM3BOJICTBA  CEPHOM  KMCIOTBI, aMMHaKa, METAHOIA,
nepepaboTku HeTH);

- YMEeThb NIPOBOAUTH pacueThl MO XHUMHUYECKUM (opMylnaM u
YpaBHEHUAM  XUMHUYECKHX peakuuil ¢  HCIOIb30BaHHEM
¢u3nueckux BeIMYMH (Macchl, OObeMa Tra3oB, KOJUYECTBa
BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueThl IO HAXOXKICHHUIO XUMHUYECKOW (HOpPMYIIbI
BEIICCTBA;, pacyeThl Macchl (00beMa, KOJMYECTBA BEIICCTBA)
mpoaAyKTa pCakuuu, €CJIn OAHO M3 HMCXOAHBLIX BCHICCTB AAHO B
BH/IE pacTBOPA C ONPEIAECICHHON MaCcCOBOM JOJIEH pPaCTBOPEHHOTO
BEIIECTBA WM JIaHO B M30BITKE (MMEeT MPUMECH); PacueThl
MaccoBOM WM OOBEMHOM [10JIM BBIXOAA MPOJYKTa PEaKIIUU;
pacueTsl TEIIoBOro 3(ddexra peakuuil, 0ObEMHBIX OTHOILICHHIMA
ra3os;

- YMCTb BBIIBJIATH XapPaKTCPHBIC IIPU3HAKKM KW B3aUMOCBSA3b
HU3Y4YCHHBIX HOH?ITI/II\/JI, NPUMCEHATE COOTBETCTBYIOIINUC ITOHATUA
IIpU  ONMCAaHWM CTPOCHHUS M CBOWCTB HEOPraHMYECKUX U
OpraHn4Y€CKUX BCHICCTB U HUX npeBpameHI/Iﬁ; BBIABIIATH
B3aMOCBA3b XUMHNYCCKUX 3HAHUH C IIOHATUAMHAU u
NpEeACTaBICHUAMHU JPYTHX NPEAMETOB JUIs 0ojee OCO3HAHHOTO
MOHUMAaHHs U OOBSICHEHUS CYIIHOCTH MaTe€pHajIbHOTO €IMHCTBA
MHUpa; HCIOJb30BaTh CUCTEMHBIE XHMHWYECKHE 3HAHUS IS
OOBSICHEHUS M TNPOTHO3UPOBAHUS  SIBICHUHM, HMEIOMIHUX
€CTECTBEHHOHAYUYHYIO PUPOY;

- YMCTb UCIIOJb30BATh HAMMCHOBAHUA XUMHUYCCKHUX Coe)II/IHeHI/Iﬁ
MEXKIYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIIATHON XUMUHA U
TPUBHAJIIBHBIC Ha3BaHHA BCHICCTB, OTHOCAIIUXCA K U3YUYCHHBIM
KJlacCaM OpraHM4eCKMX W HEOPraHMYECKHUX COEIMHEHMI;
HUCIIOJIb30BATh XHUMUYCCKYIO CHMBOJIMKY [Jid COCTAaBJICHHUA
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dbopMyn  HEOPraHMYECKUX  BEIIECTB, MOJEKYJSPHBIX U
CTPYKTYpPHBIX (Pa3BEpHYTBIX, COKpAIIEHHbIX U CKEJETHbIX)
(GbopMyn OpraHMYECKMX BEIIECTB; COCTABIATh YPaBHEHUS
XMMHMYECKHX  pEaKUud U PAacKpblBaTb HUX  CYLIHOCTB:
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLMM  IOCPEACTBOM
COCTaBJICHUS DJICKTPOHHOIO OajaHca 3THX peakLUui; peakuui
MOHHOTO OOMEHa TIIyTeM COCTaBJICHUS MX TOJHBIX U
COKpALICHHBIX HMOHHBIX YpaBHEHUH; pEaKIUi TUApPOIIN3a,
peakiuit KOMILJIEKCOOOpa30BaHus (Ha npuMepe
THIPOKCOKOMITJIEKCOB IIMHKA M alIOMHUHHUA); IOATBEPKAATH
XapaKTepHbIE XMUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMM M 3aIIUCAMHU ypaBHEHUU
XMMHUYECKHUX PEaKIINii;

- yMeTh Kiaccu(UIUpoOBaTh HEOPraHWYECKHE M OpPraHUYecKue
BELIECTBA U XMMUYECKHE PEaKIUH, CaMOCTOSITEIbHO BBIOMPATH
OCHOBaHUSl M KpUTEPUH JUId KilacCU(PUKAIMK H3ydaeMbIX
XUMHYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB U Ba)KHEMUIIIME
CBOMCTBa BEILIECTB, MPUHAISKAIUX K ONPEIEICHHBIM KilaccaM
U TpymnmaM COEOUHEHHH (IpocThle BEIIeCTBA, OKCHIBI,
THJIPOKCUBI, COJM; YIJIEBOJOPOJbI, MPOCTbIE 3(PUPHI, CHUPTHI,
(eHoIbI, albJAeTHbl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIOXKHbBIE
3UpBI, KUPHI, YIJIEBOAbI, AMUHBI, AMHHOKHUCIOTHI, OENKH);
NPUMEHITh 3HAHHUA O COCTAaBE M CBOMCTBaX BEIIECTB MJIs
SKCIIEPUMEHTAJIbHOW  MPOBEPKU  TUIOTE3  OTHOCHTEIHHO
3aKOHOMEPHOCTEH  IPOTEKaHWUs XUMUYECKHX pEaKuuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHUS;

- yMeTh MOATBEPXkJaTh Ha KOHKPETHBIX IMPUMEpPAX XapakTep
3aBUCUMOCTH  PEAaKIMOHHOM  CIIOCOOHOCTH  OPraHHUYECKUX
COEIMHEHUH OT KPaTHOCTH W Tuna KoBajieHTHOH cBsi3u (T " u
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""), B3aMMHOT'0 BJIMSIHUS aTOMOB U TPYIIII aTOMOB B MOJIEKYJIaX; a
TaKXKe OT OCOOCHHOCTEH peanu3aluy pa3InYHbIX MEXaHU3MOB
IPOTEKaHUS PEaKLUi;

- YMeTh XapaKTepu30BaTh HJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y’KIEHHOM COCTOSIHUM) M MOHOB XMMHYECKHUX
aneMeHToB 1 - 4 mepuonoB Ilepuomnueckoit cucremnr .M.
MenzeneeBa 1 MX BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3Ysl ITOHSATHS
"s", "p", "d-anekTpoHHBIC" OPOUTANIH, SHEPTETHYCCKUE YPOBHH,
OOBSACHATh 3aKOHOMEPHOCTU H3MEHEHUS CBOMCTB XUMHYECKHX
2JIEMEHTOB U 0Opa3yeMblX MMM COEAMHEHUH IO MepuojaM u
rpymnmiam;

OK 4. OcymiecTBisTh
MOUCK WH(pOPMAIINH,
HEOOXOIMMOM ISt
3¢ dEeKTUBHOTO
BBITIOJTHEHHS
npoeccruoHaIbHBIX
3a1a4

B 00s1acTH IEHHOCTH HAYYHOT'O O3HAHUS:

- c(OPMHPOBAHHOCTH MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HayKd U OOIIECTBEHHOMH
NPaKTUKH, OCHOBAHHOTO Ha KYJbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHHIO MecTa B

Jasore
CBOETO
MOJIUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOW M YUTATENICKOW KYJIBTYPBI
KaK CpC€acCTBa B3aI/IMOI[eI>'ICTBI/I$[ MCXKAY JIIOAbMU W IMO3HAHUA
MHpa;

- OCO3HaHWE IIEHHOCTH HAYYHOH NesATeIbHOCTH, TOTOBHOCTb
OCYILECTBIISATh MIPOEKTHYIO u HCCIIEI0BATENBCKYIO
JeSITebHOCTh UHAMBUIYAIBHO U B TPYIIIIE;

OBnagenne YHHUBeEpPCAJIbHBIMHA Y4eOHBIMH
MMO3HaBaTCJIbHbIMU HeﬁCTBHHMH:

B) padora ¢ uHpopMaLUeii:

- BJIaACTb HAaBbIKaMU IMOJIYUCHU A I/IH(bepMaI_[I/II/I U3 UCTOYHHUKOB

Pa3HBIX THIIOB, CaMOCTOATCIIBHO OCYHICCTBIATH IIOUCK,

- YMCTh IJIaHUPOBATH U BBIINIOJIHATH XUMHYECKUMN OKCIICPUMCHT
(HpeBpaH_leHI/IH OpraHHUYCCKUX  BCIICCTB
IMOJIYYCHHUEC OSTHJICHA WU H3YYUYCHUC CIro CBOP’ICTB, Kau4C€CTBCHHLIC

Ipu HarpeBaHUH,

peakuMM Ha aJdbJEruibl, KpaxMmal, YKCYCHYIO

neHatypauusi O€lKOB NpH HarpeBaHUW,

KHCIIOTY;
LBETHBIE PEAKINU
OCJIKOB; TPOBOJIUTH PEAKIMH HOHHOTO OOMEHa, OINpEeIeNsITh
Cpelly BOJIHBIX pacTBOPOB, KAUECTBEHHbIE peaKlUU Ha Cyb(aT-,
KapOoOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS;, peIllaTh
JKCIEpUMEHTAIbHbIE 3a7auuM 1o TemMaM "Metamnel" wu
"Hemertannsl") B COOTBETCTBMM C INpaBWIAMH TEXHUKHU
0€30MacHOCTH IpU OOpaIlleHNH C BEUIeCTBAaMH U JIAOOPATOPHBIM
o0opyIoBaHUEM;
JKCIIEpUMEHTa B (JOpME 3alucH ypaBHEHUH COOTBETCTBYIOLIUX

MNpEaACTaBIATE  PE3YyJbTaTbl XHUMHUUYCCKOI'O

peaknuii ¥ (GOpMyNIHpOBaTH BBIBOJBI Ha OCHOBE JTHX

pE3yNIbTaTOB;
- YMETb  aHAIM3UPOBATH

XUMUYECKYI0  HH(pOpMaIHIO,

MOJTyyaeMyl0 W3 pa3HbIX HMCTOYHUKOB (CPEACTB MAacCOBOM
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aHaliu3, CHUCTEMATU3alUI0 M WHTEPHpETaluio WHPOpMaLUu
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- CO3llaBaTh TEKCThl B pa3MYHbIX (opmarax Cc ydeToMm
Ha3Ha4YeHUs MHQOpPMAIMU U IEJIEBOM ayJTUTOPHH, BbIOMpas
ONTUMAJIFHYIO (OPMY MPEICTABICHUS U BU3YyaIN3alUH;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMALINH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- HCII0JIb30BaTh CpeacTBa UH(POPMALIMOHHBIX u
KOMMYHMKAIIUOHHBIX TEXHOJOTUH B PELICHUH KOIHUTHBHBIX,
KOMMYHUKATUBHBIX |

OpraHnu3alvOHHBIX 3aaa4 C

coOroIeHIEM TpeOoBaHUit PrOHOMUKH, TEXHHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHOM O€30MacCHOCTH;

- BIIa/IETh HaBBIKAMU PACIIO3HABAHUSA U 3alIUTHl HHPOPMAIUH,

MH(OPMallMOHHON 0€30MaCHOCTH JIUYHOCTH;

nHpopmanuu, cetb UHTEpHET U Ipyrue);

- BIIQJICTh OCHOBHBIMU METOJJaMH HAYYHOT'O MTO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUH (HAOIIOJCHNUEe, U3MEPEHHE, SKCIICPUMEHT,
MOJIETTUPOBAHKUE);

- YMETh TPOBOJMUTH PACUEThl MO XUMHUYECKUM (opMynaMm u
yYpaBHEHHSIM
(bu3mIecKux
KOJINYECTBEHHOM

XHUMHUYCCKUX peaKHI/Iﬁ C
XapaKTCPU3YIOIIUX BCIICCTBA C

obbema (HOpMasbHBIC

HCIIOJIB30BaHHUEM
BCJINYHH,
CTOpPOHBI: MAacCChI,

YCJ'IOBI/IH) Ia3oB, KOJIN4YCCTBaA BCIICCTBA, HUCIIOJIB30BAaTh
CUCTCMHBIC XHMWUYCCKHEC 3HAHHA I TPHHATHA pCHICHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCHICCTBAMU
" X NIPUMCHCHHUEM,

- YMETb IUIAaHUPOBATDb n IIpOBOAUTDH

XUMHYECKHI SKCIICPUMCHT (nonyquI/Ie U HU3Yy4YCHUC CBOICTB

CaMOCTOATCIIbHO

HEOPTraHWYECKUX M OPraHMYECKUX BEIIECTB, KaueCTBEHHBIE
peakuuu YIJIEBOI0POIOB pa3IMYHbIX KJIaCCOB "
KHUCJIOPOJICOACPIKAIIIUX ~ OPTaHMYECKUX  BEIIECTB, pEIICHUE

OKCIICPUMCHTAJIBHBIX 3a1a4 110 paCIIO3HABAHUIO HCOPTraHUYCCKHUX
U OpPraHUYeCcKHUX BEUIECTB) ¢ COOIIOEHUEM MpaBUiI 0€30I1aCHOTO
oOpallleHusi ¢ BEIIeCTBAMHM U JIAOOPATOPHBIM 000PYJOBAHHUEM,
(dbopMyaHMpoBaTh  LIEIH IOpEAOCTaBIATh B
pa3nuyHoOi (hopMe pe3ynbTaThl IKCIEPUMEHTA, aHATTU3UPOBATH U

HUCCICa0BaHusd,

OLIEHUBATh UX JIOCTOBEPHOCTH;
- YMETb OCYLIECTBIISITH IIEJIEHANIPABICHHBIM MMOUCK XUMUYECKON
nH(poOpMallUM B Pa3IUYHbIX HCTOYHUKAX (Hay4dHass W ydeOHo-
HayuyHas JHUTepaTypa, CpeACTBa MacCOBOM HHQpOpMAaIUH, CETh
WHuTepHeT u apyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
nHpopmanuio,

nepepabaTeiBaTh €€ ©  HUCIOJb30BaTh B

COOTBETCTBHUHU C MIOCTaBICHHON yueOHOH 3a1aueii;
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- BJAJETh CHUCTEMOM 3HAHUK O METOAAX HAYyYHOrO ITO3HAHUS
SIBJIEHU TPUPOABI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX M
YMEHUSIMH TPUMEHSTh 3TH 3HAHUS MPU IKCIEPUMEHTAIbHOM
HCCIENOBAHUN BEIIECTB W IS OOBIACHEHHS XHMHUYECKHX
SIBICHUM, HMEIOIUX MECTO B MPUPOAE MPAKTUYECKOMN
JIeATSIIFHOCTH YeJIOBEKA M B IOBCETHECBHOM KU3HHU,

OK 6. PaGorats B
KOMaHJIE,

3¢ HEeKTHBHO
o0aTees ¢
KOJIJIETaMH,
PYKOBOJICTBOM,
KJIIMEHTaMH

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOATEIbHOCTH U
CaMOOMPEICTICHUIO;

-OBJIaJICHUE HaBBEIKaMH y4eOHO-HCCIIEeI0BATENbCKOMH,
MPOEKTHOW U COLUAJIBHOM JIEATEILHOCTH;

OBiajgeHne  YHMBEPCAJIbHBIMH  KOMMYHMKATHBHBIMH
JeHCTBUSIMMU

0) coBMecTHAas 1esITeJIbHOCTD.

- MOHMMAaTh W UCIOJIb30BaTh IMPEUMYIIECTBA KOMAaHAHOU W
WHAUBUAYATbHON paboThI,

- MIPUHUMATh Leau COBMECTHOM JIeSITCIHbHOCTH,
OpraHM30BBIBATb U KOOPAWHUPOBATH JCHCTBHS TIO €€
JOCTH>KEHHUIO: COCTaBIIATh IUJIaH JIEWCTBHM, pacHpenemsiTh
pPOJIU C yUYE€TOM MHEHHMH YYaCTHHUKOB OOCYKJIaTh Pe3yJIbTaThl
COBMECTHOM paboThl;

-  KOODAMHHUPOBAaTH H BBHINOJHATH PabOTy B  YCIOBHSX
pealibHOTO, BUPTYaJIbHOTO i KOMOWHUPOBAaHHOTO
B3aUMO/ICHCTBHSI;

- OCYIIECTBIIATh MO3UTUBHOE CTPATETUYECKOE IMOBEJECHUE B

paSJ'II/I'-IHBIX chyauI/mx, HpOfIBJ’ISITI) TBOp‘—IeCTBO "
BOOOpakeHue, ObITh MHUITHATHBHBIM

OBaagenne YHHMBEpPCAJIbHbIMU peryJIsTHBHbBIMHM
JeHCTBUSIMMU

I') MPUHSATHE ce0s M IPYTUX JTIO/Iei:

- YMETh IUIAHUPOBATH U BBINIOJIHATH XUMUYECKUI AKCIEPUMEHT
(mpeBpallieHdss OpPraHUYECKUX  BEIIeCTB IPU  HarpeBaHHH,
MOJlyuYeHUEe JTUJICHA U U3YYEeHHE €ro CBOMCTB, KaYeCTBEHHBIC
peakuud Ha alpJeTHAbI, Kpaxmajl, YKCYCHYI0 KHCIOTY;
JeHaTypanusi O€JIKOB MpH HAarpeBaHUM, IBETHHIE pEaKIUU
O€NKOB; MPOBOIUTH PEAKIUHW HOHHOTO OOMEHa, ONpeNeiiTh
Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK Ha CyIb(aT-,
KapOoOHAT- W XJOPHA-aHHOHBI, HA KaTHOH aMMOHHS; pellaTh
JKCIIEpUMEHTANIbHBIE  3afjaud 1o Temam  "Meramisl" U
"HemeTamiel") B COOTBETCTBMM C NpPaBWIAMH  TEXHHUKH
0€30MaCHOCTH NPH OOPALIEHNUHU C BELECTBAMU U J1JaOOpaTOPHBIM
o0Opy/lOBaHUEM; MPEACTaBIATh  PE3YJbTaThl  XUMHUYECKOIO
9KCHEepUMEHTa B (OpMe 3alUCH YPAaBHEHHH COOTBETCTBYIOLIMX
peakuii ¥ (opMyaupoBaTh BBIBOJABI HAa OCHOBE OTHX
pe3yJIbTaToB;

-yMETb  CaMOCTOSITEIbHO  IUIAHUPOBaTb U IPOBOJIUTH
XUMHYECKUH AKCHEPUMEHT (TOJIYyYEHHUE U HM3YyYEHUE CBOMCTB
HEOPraHWYECKUX M OPraHWYECKHUX BELIECTB, KAYECTBEHHBIE
peaxiuu YTJEBOAOPOOB pa3IUYHbIX KJIacCOB u
KHCJIOPOACO/EPIKAIIMX ~ OPraHMYECKUX  BEIECTB, pelIeHHE
9KCIIEPUMEHTAIBHBIX 33/1a4 110 paCO3HABAaHUIO HEOPTaHNYECKUX
Y OPraHUYECKUX BELIECTB) ¢ COOIIOIEHHEM ITPaBUi O€30MaCHOTO
oOpareHusi ¢ BEIEeCTBAMH W JIa0OpaTOPHBIM 00OpPYAOBaHUEM,

12




- NpPUHUMAThb MOTHBBI M apryMEHTBl JAPYTuX JIOAEH IpH
aQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IpU3HABaTh CBOE MPaBO U MPABO IPYTHX JIIOAEH Ha OMIHUOKY;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TIO3ULIUH APYTOTO
4eJI0BEKA;

dbopMynupoBaTh  LENH
pa3nuuHOi (hopMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U

HUCCICa0BaHuUsd, npeaoCTaBIATh B

OIICHUBATh UX NOCTOBECPHOCTD,

IIK 3.1. Onpenenars
CBOICTBA U Ka4€CTBO
MaTEpHUAJIOB IS
U30STINH OICKIBI

B yacTu TPyA0BOr0 BOCIIUTAHMSA:

- TOTOBHOCTD K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTHBHOM AESITEIbHOCTH TEXHOJIOTHYECKON 1
COLIMAJILHOW HAINPaBJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh,
IUIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOJIHATH TaKyHO
JEeSITEbHOCTD;

Osi1aieHHe YHHBEPCATbHBIMH Y4eOHBIMHU
NMO3HABATEJIbHBIMH NeHCTBUAMM:

a) 0a30BbI€ JIOTUYECKUE JCHCTBUS:

- CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIu3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYLIECTBEHHbIN MPU3HAK WX OCHOBAHUS TSI
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- ONPENEIATH LENIN IeATEIbHOCTH, 33/1aBaTh IAPaMETPhI U
KPUTEPUN UX TOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUNS B
paccMaTpUBaEMBbIX SIBJICHUSIX;

- BHOCUTb KOPPEKTHUBBI B JIESITEILHOCTD, OIIEHUBATh
COOTBETCTBUE PE3YJIHTATOB IEJISIM, OLIEHUBATh PUCKU
IMOCJICICTBUI NEATCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIIJIEHUE TPU PELICHUH
KU3HEHHBIX Npo0IeM

0) 0a30BbIe HCCIE0BATEIbCKIE NeHCTBUS:

-yMETbh yCTaHaBJIMBATh IPUHAJICKHOCTD U3yUEHHBIX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB K OIpPeeICHHBIM
KJlaccaM U rpymnaM COeAMHEHUH, XapaKTepr30BaTh UX COCTAB U
Ba)XKHEHIIINE CBOMCTBA; ONPEACIATh BUJIbl XUMUYECKUX CBS3Eil
(xoBaJIeHTHAas!, MOHHASI, METAJUIMYECKasi, BOJOPOJIHAS ), TUIIbI
KPHUCTAUTMYECKUX PEIIETOK BEIIECTB; KIACCH(PHUIIMPOBATH
XUMHUUYECKHUE PEAKIIUH;

-yMETb UCIMOJIb30BaTh HAUMEHOBAHHS XUMUYECKUX COETUHEHUIN
MEXKyHApOJHOIO COI03a TEOPETUYECKON U NMPUKIIATHON XUMUU
Y TPUBHAJIbHBIE HA3BAHUS BELIECTB, OTHOCAIIMXCS K U3yUYEHHBIM
KJIacCaM OpPraHU4eCKUX U HEOPTaHUYECKUX COEIUHEHUN;

- YMETh aHAJIM3UPOBATh XUMUUYECKYI0 HH(POPMAIIHIO,
MI0JIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CPEACTB MacCCOBOM
nHpopmanuu, cetb HTEpHET U Apyrue);
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- BJIaJICTh HAaBbIKaMHU y4e€OHO-UCCIIEI0BATEILCKON U
IIPOEKTHOM JEATENbHOCTH, HaBbIKaMH pa3pelleHus pooiiem;
- BBISIBJISITH IPUYMHHO-CIICCTBEHHBIE CBSI3U U
aKTyaJIn3UpOBaTh 3a/1avy, BbIJIBUTATh TUIIOTE3Y €€ PelIeHus,
HAXOJHUTh apryMEHTHI JJIs JJ0Ka3aTeIbCTBA CBOMX
YTBEPKICHUM, 3a1aBaTh [IapaMETPbl U KPUTEPUHU PELLECHUS;

- aHAIM3UPOBATH MOJTYUYEHHBIE B XOJ€ PEIICHUs 3aJa4n
pe3yNbTaThl, KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMCTb ICPCHOCHUTD 3HAHUS B [IO3HABATCIIBHYIO U
MMPAKTUYCCKYIO o0OJjactu KUBHECACATCIIBHOCTH,

- YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IIPEAMETHBIX
obacreit;

- BBIJIBUTATh HOBBIE UJICH, NTpeJIaraTb OpUrHHAIbHbIE
MOJIXO/bI U PEIIECHUS;

- CIOCOOHOCTh UX UCMOJIb30BAaHUS B IO3HABATEIILHON U
COLIMATILHOM MTPaKTUKE

OBiageHne yHUBepCcaIbHbIMHM Y4eOHBIMU
NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) padoTa ¢ nungopmanmei:

- BJIaJIeTh HaBbIKaMU MOJIy4YeHUs HH(POPMAIUY U3 UCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH ITOUCK,
aHaJIN3, CUCTEMATU3ALUI0 U HHTEPIPETaINIO HHPOpMALIUU
Pa3IMYHBIX BUAOB U (YOPM Mpe/ICTaBICHUS
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOM JUCIATLIAHBI

«XHUMMUS»

2.1. O6beM AUCHUILIMHBI U BUAbI Y4e0HOI padoThI

Buj yueOHoi1 padboTnl

0O0BeM B yacax

MaxkcumajibHasi ydeOHasi HArpy3Ka 309
8 Mm.4. 8 hopme npaKmuyeckol n0020MmoeKuU 40
6 M.4 6HeayOUmMoOpHas CamoCmosmenvHas paboma 103
B T.4.

OcHoOBHOE co/iep:KaHue 136
BT. 4.

TEOPETUIECKOE O0YUICHHE 82
NPAaKTUYECKHUE 3aHATHUS 36
71a00paTOPHBIE 3aHATHS 18
IIpodeccuonabHO-OpHEHTHPOBAHHOE COIePKaAHKe (CoAepKaAHUE 70
MPUKJIAJTHOT0 MOAYJIS)

BT. 4..

TEOpETUIECKOe O0yUeHHE 30
MPaKTUYECKHUE 3aHITH 30
nabopaTOpHbIE 3aHATHS 10

IIpome:xkyTouHast arTecTanus (3K3aMeH)
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2.2. TemaTHU4eCKHUii NJIAH U COAePKAHUE TUCIUTLINHBI

HaumeHoBaHue Conep:xanue yueOHOro MmaTepuajia (0CHOBHOE U MPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), O60bem | Dopmupyembie
pa3aesioB U TeM JabopaTopHbIe U PAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.JIb JacoB KOMITETEeHITNH
1 2 3 4
OcHoBHOe coep:xkaHue
Pasnea 1. OcHOBBI cTpOeHHS BellecTBa 14
Tema 1.1. OcHoBHoOE cojiep:KaHue 10 OK.1
Crpoenue Teopernueckoe o0yueHue 6
aTOMOB CoBpeMeHHas MOJIeTTb CTPOSHHS aTOMa. DIEKTPOHHAsE KOHpUTrypanus atoma. Kimraccupukanust XUMHIECKIX
XAMHYCCKHX 9JIEMEHTOB (S-, P-, d-31eMenThI). BaeHTHBIE 31IeKTPOHBL. BalleHTHOCTE. DIIEKTPOHHAS IPUPOIa XUMHUUECKOM
3JICMCHTOB U CBSI3U. DJICKTPOOTPHUIIATEIbHOCTh. KOBalleHTHAs CBSA3b, €€ Pa3HOBHIHOCTH M MEXaHU3MbI 00pa30BaHUs 6
npupona (oOMeHHBIN U TOHOPHO-aKIenTopHbIi). MonHas cBsi3b. Mertayumueckas cBs3b. BogopoaHas CBs3b.
XUMHYECKOU MexMOneKyIJIApHbIE B3aUMOJCHCTBHA.
CBs3U N3oTomnbl, 0CHOBHOE 1 BO30Y>KI€HHOE COCTOSIHUE aTOMa, THOpUIU3aIisl aTOMHBIX OpOUTATICH.
IIpakTHYecKkHne 3aHATHS 4
Pemenne mpakTuuecknx 3alaHuii HAa COCTABIICHUE MIEKTPOHHO-Tpaduueckux Gopmyi anemeHToB 14
TIEPUOIOB.
Pemenue 3ajannii Ha UCTIOJIB30BAaHNE XMMUYECKONM CUMBOJIMKY U HA3BaHUI COEUHEHUN IO HOMEHKIAType 4
MEXIYHAPOJHOTO COI03a TEOPETUUECKOM U MPUKIIATHON XUMUU, U TPUBHAIBHBIX HA3BAHH JIJIS1 COCTABJICHHUS
XUMUYECKUX (POPMYJT IBYXaTOMHBIX COCTMHEHUM (OKCUIOB, CYIb(OUIOB, TUIPUIOB U T.I1.) U APYTUX
HEOPTraHUYECKUX COCTMHEHUM OT/ICIIbHBIX KJIACCOB.
BueayauTopHasi camocTosiTe/IbHasi padora
1. CocTaBuTh OMOPHBIN KOHCIIEKT MO TeMe « OCHOBHBIEC TTOHSATHUS XUMHI) 5
2. Hanmucate coobitienne «Buabl XUMHYECKOHN CBA3IY
3. CocTaBuTh XUMHUYECKHE (DOPMYJIBI IBYXaTOMHBIX COSAMHEHUN (OKCHJIOB, CYJIb(HIOB, TUAPUIOB U T.I1.).
Tema 1.2. OcHoBHoOE cojiep:KaHue 4 OK.1
Ilepnognyeckuii | Teopernueckoe odyyeHue 2 OK. 4
3aKOH M Tabnuna | [lepuoauyeckas cucreMa XuMudeckux semenToB J[. . MeneneeBa. @U3HUYECKHIA CMBICIT 2

J.1. MenneneeBa

[Tepuonnueckoro 3akona JI.11. Menaeneea. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU IIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUHU C TIOJIOKECHUEM XUMUYECKOTO
aneMeHTa B [lepuonnueckoi cucreme. MUpoBO33peHUECKOE M HAYyYHOE 3HaueHue [lepuoanueckoro 3akoHa
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J.U. Menneneesa. [Iporunossr .. MenaeneeBa. OTKpbITHE HOBBIX XMMUYECKUX 3JIEMEHTOB.

IIpakTuyeckue 3aHATHS

Pemenre nmpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYCCKUX 3aJJaHUN HA XapaKTepU3aIUI0 XUMHUYECKUX
s51eMeHTOB «MeTamundyeckue / HeMeTalIn4eCKrue CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh U CPOJCTBO K
AJIIEKTPOHY XUMUYECKHUX AJIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U MOJI0KEHHUEM B
MepUONYECKON crucTeMe XuMUUueckux 3remeHToB .M. MenaeneeBay.

BHeayauropHasi camocTosiTe/ibHasA padora

1. [ToaroroBuTh coobmIeHNE 00 OTKphITHH [leproarmuecKoro 3aKoHa
2. OxapaKTemeBaTb XUMHUYCCKHUEC 3JIEMCHTBI B COOTBCTCTBHUU C UX ITOJIOKECHHUEM B HCpHOIIH‘-IGCKOfI
cucteme xummuueckux snementos [[.1. Menzaeneesa (1o BeIOODY)

Paznen 2. XumMnuyeckue peakiun

14

Tema 2.1. Tunsl
XAMUYECKUX
peakiuit

OcHoBHOE CoaepKaHue

Teoperuyeckoe o0yueHue

Knaccugukarus 1 TUIBI XUMHUECKUX PEAKLU C yYacTHEM HeopraHuyeckux BemiecTB. KonnuecTBeHHbIe
OTHOLIECHHS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH U PACUEThI 10 YPABHEHUSIM XUMHUYECKUX
peakuuii. Mosb Kak eAMHHIIA KOJIMYecTBa BemecTBa. MossipHast Macca. 3aKOHbI COXpaHEHMsI MacChl U
sHepruu. 3akoH ABorazipo. Momnsipublii 00beM razoB. OTHOCUTENbHAS IIOTHOCTh T'a30B.

Peakuuu kommiekcooOpa3oBaHus C y4acTUEM HEOPraHUYECKUX BEUIECTB (Ha MpUMEPE THAPOKCOKOMIUIEKCOB
[IMHKA U aJTFOMUAHUA).

HpaKanecmle 3AHATHUSA

CocraBreHue ypaBHEHUN peakiinii COeAMHEHUS, PA3JI0KEHUS, 3aMeIIeHHsI, OOMeHa. Y paBHEHUSI peaKIuit
TOpEHUs, HOHHOTO 0OMEHa, OKUCIICHUS-BOCCTAHOBIICHHUSI.

Pacdet KOJIMYECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEUIECTB U MPOAYKTOB peakiuu. Pacuer
KOJMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEAKIIUHA COSAMHEHUS, €CITH OJTHO U3 BEIIECTB JAaHO B M30BITKE
W/WITU COZIEPKUT MpUMecH. PacdeT MaccoBOM Ml 00BEMHOM JTOJIM BBIXO/1A MPOAYKTA PEAKITUN COSTUHEHUS
OT TEOPETHYECKH BO3ZMOXKHOTO. PacyeT 00beMHBIX OTHOIIIEHUH Ta30B. PacueT macchl (00beM, KOTMYECTBO
BElIeCTBa) MPOAYKTa peaKkluu, €CJIU OJJHO U3 BEILECTB JIaHO B BHJIE PACTBOPA C ONpeAEIEHHOW MacCOBOM
JI0JIEW PaCTBOPEHHOIO BEILIECTBA.

ypaBHCHI/ISI OKHCJICHUS-BOCCTaHOBJICHH. CTereHsb okuciaeHuss. OKUCINTEIb U BOCCTAHOBUTEIb.,
OKuCINTEIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKkuuu B Mpupoac, MpOrU3BOJACTBCHHBIX ITPOLECCAX U
KU3BHCACATCIIBHOCTHU OPTraHU3MOB. OKHCIIMTEIHHO-BOCCTAHOBHUTCILHBIN NOTCHIUAJI CPCABI. CocraBicHuE B

OK.1
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ypaBHUBAHHUE OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIMA METOJIOM JJIEKTPOHHOTO Oananca. Tunuaabie
HEOPraHMUYECKHUE OKUCIUTENIN U BOCCTAHOBUTEIU. DJIEKTPOJIU3 PACTBOPOB U PACIJIABOB COJIEH.

BueaynuTopHasi camocTosiTe/ibHAsA padoTa
1. Haoucarte xoHCcEKT « OCHOBHBIE 3aKOHBI XUMUWY

2. BeryunTs onpesiesieHus OCHOBHBIX 3aKOHOB 3
3. CocTaBUTh peaKIMK COCTMHEHUS, Pa3I0KEHUs, 0OMEHa, 3aMellICHHSL.
Tema 2.2. OcHoOBHOe coJep:xkaHue 6 OK.1
Onexrponurrdecka | Teoperudyeckoe o0yueHune 2
A qucconnanua - [ Teopust 2JIEKTPOIUTHUECKOM aucconmanuu. Peakiuu monHoro oomena. CocTaBieHHE pEaKIUi MOHHOTO
MOHHBII 00MEH 0OMEHa IyTeM COCTaBJICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH. 5
l'unponus coneil. 3HaueHue ruApoIn3a B OUOIOrHYecKUX OOMEHHBIX Mpolieccax. [IpuMenenue ruaponusa B
MIPOMBIIIICHHOCTH.
JlaGopaTopHbIe 3aHATHSA 4
JlaGopaTopHas pabora «Peakiuu HOHHOTO 0OMEHay
JlaboparopHas pabota «Peakiuu ruipoan3a. 4
HccnenoBanue cpeibl pacTBOPOB coJiei, 00pa30BaAHHBIX CHIIBHBIMH U CTA0BIMU MPOTOJIUTAMU, U UX PEAKIIHI
C pacTBOpaMHu IIeI04Yu 1 KapOoHata HaTpus. COCTaBJICHUE PEAKIIHMI THAPOIIN3a COJICH.
Bueayautopnasi camocTosiTe/ibHasi padoTa
1. BEIy4uTh MOJNI0KEHUS TEOPHUH DIIEKTPOIUTHIECKON TUCCOLUALINN 3
2.CocTaBUTh HOHHBIE PEAKITIH
3.CocTaBUTh peakluy THIPOIN3a CoeH
Paznen 3. CTpoeHue U CBOMCTBA HEOPTAaHMYECKHUX BelleCTB 34
Tema 3.1. OcHoBHoOE cojiep:kaHue 10 OK.1
Knaccupukanus, | Teoperuueckoe odyuenue 6 OK. 4
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HOMEHKJIaTypa U

[Ipenmer Heoprannyeckoit XuMun. BzanMocBsi3p Heoprannueckux Beniects. Knmaccudukarms

CTpOCHHE Heopranudeckux Bemiects. [IpocTsie u ciiokHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUBI,
HEOPraHWYECKUX  |TMIPOKCHUBI, KUCIOTHI, cosn). HoMeHKIaTypa 1 Ha3BaHHWE HEOPraHMYECKHUX BEIECTB UCXOAs U3 UX
BEILIECTB XUMUYECKON (POPMYIIbI MM COCTABICHNE XUMUYECKOH (hOpMyJIbl NCXO/1 U3 Ha3BaHMsI BELIECTBA 110 6
MEX/yHapOAHOM MM TPUBUAIILHON HOMEHKJIATYPE.
Me:xmornexysipHble B3aumozeiicTsus. Kpucramiornaparel. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucramnnueckue u amopdHble BemecTBa. TUITbI KpUCTAUNIMYECKUX PEILETOK (aTOMHasi, MOJIEKYJIIpHas,
MOHHAs1, METAJUTMYECKas). 3aBUCUIMOCTD (PU3MUECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAITUIECKOM
peweTku. [TpuurHbI MHOTOOOpa3uUs BEILIECTB.
CoBpeMeHHbIE MPEJCTABICHUSI O CTPOEHUM TBEPIbIX, XHUJAKUX M Tra3000pa3HbIX BemiecTB. JKuakue
KpHCTaJUIBI.
I[pakTuyeckue 3aHATHS 4
Pemenue 3amau Ha pacdeT MaccoBOil J0iM (Macchl) XMMHYECKOIO 3J€MEHTa (COeIMHEHHs) B MOJIEKYJle
(cmecn).
Pemenne mnpakTHUecKMX 3aJaHMi MO KJIacCU(UKAIMHM, HOMEHKJIATYpe M XHMHUYECKHM (opMmyam
HEOPraHMYECKHUX BEILECTB PA3JIMYHBIX KJIACCOB (HA3bIBaTh M COCTABIATH (OPMYJIbI XMMUYECKUX BELIECTB, 4
OTIpeAeATh IPUHAIEKHOCTD K KJIACCy).
Hctounuku xumuueckoil uHpopManuu (HaydyHas M ydyeOHO-HaydHas JUTepaTypa, CpeiCcTBa MacCOBOU
uHpopmanuu, cerb MHTepHer u npyrue). Ilouck uHPoOpManuM MO HA3BaHUSIM, HAEHTU(UKATOPAM,
CTPYKTYPHBIM (opMmyJiam.
BHeayautopHas camocTosiTeJibHAasA padoTa
1. BblyuuTh OnpenieneHtst KIacCoB HEOPraHMUECKUX BEILECTB
2. CocraBieHue 1 Ha3BaHKe (HOPMYIT HEOPraHUUECKUX BEIECTB
3. IIpakTHueckue 3a1aHus 1Mo KiacCu(pUKaluu, HOMEHKIATYpe U XUMHUUECKUM (popMyiaM HeOpraHMYECKUX 5
BEIIECTB PA3JIMYHBIX KJIACCOB
4. Pemenue 3aja4 Ha pacdeT MacCOBOHM J0IM (Macchl) XUMMUYECKOTO 3JI€MEHTa (COCTUHEHUs) B MOJIEKYJIe
(cmecn).
5. [1oAroTOBUTHCS K MPaKTUYECKOU paboTe
Tema 3.2. ®uzuko-| OCHOBHOe cojiep:kaHue 18 OK.1
XUMHUYECKHE Teopernueckoe 00yyenue 12 OK. 4
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CBOICTBa
HEOPraHWYECKUX
BEIIECTB

Mertamnel. O0mue ¢(u3nueckue M XUMHUYECKHe CBOMCTBa MeTayuioB. CrocoObl Moiy4yeHHs. 3HaueHHE
METAJIJIOB U HEMETAJNIOB B MIPUPOJAE U KU3HEICATEIbHOCTH YEJIOBEKa U OpraHu3MoB. Koppo3us MeTamios:
BUIbI KOPPO3UH, CLIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

Hemeramner. O0mue Gpu3ndeckne 1 XMMUYECKAE CBOWCTBA HEMETAILIOB. TUITMYHBIC CBOWCTBA HEMETAILIIOB
IY=YIlI rpynn. Knaccudukamus M HOMEHKJIATypa COCIMHECHHH HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX AIIEMEHTOB B IIPUPOIC.

XHUMHUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/IILOB, THUAPOKCUIAO0B, KUCJIOT,
coJieii u I[p) 3aKOHOMepHOCTI/I B U3MEHECHHUM CBONCTB IIPOCTBIX BEIIECCTB, BOAOPOJHBIX COCHHHeHHﬁ,
BBICHIMX OKCHUIAOB U THAPOKCHUIOB.

IIpakTH4yecKkue 3aHATHS

CocraBienne ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_lI/Iﬁ C Y4aCTUECM IPOCTHIX U CIOXKXHBIX HCOPIraHUYICCKHUX BCIICCTB:
OKCHJOB MCTAJI1JIOB, HCMCTAJIJIOB H aM(bOTepHBIX QJIEMCHTOB, HCOPraHUYCCKHX KHCJIOT, OCHOBaHHH U
an)OTepHLIX TUAPOKCUI0B, HCOPTaHUYCCKHUX COJ'IGI‘/‘I, XapaKTCPU3YIOIUX UX CBOICTBA.

Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUUCCKUX 3aJIaHNUM Ha CBOMCTBA U IMOJIYYCHHUEC HCOPIraHUYCCKUX
BCHICCTB.

JlaGopaTopHbIe 3aHATHSA

JIaGopartopHas pabota «CBoiicTBa METAJIIOB M HEMETAJLIOBY.

HccnenoBanne  QU3MYECKMX M XHMHYECKMX  CBOMCTB ~ METaUIOB, W  HeMeTaioB. PermeHue
OKCHEPUMEHTAIBHBIX 337ad 10 CBOMCTBAM XUMHMUYECKMM CBOWCTBAM METAUIOB M HEMETANIOB, IIO
pacro3HaBaHMIO U MOJyUYCHHUIO COEJUHEHNI METAJIJIOB M HEMETAJUIOB.

BHaeaynuTopHasi camocTosiTe/IbHASA padoTa

1.Hanucath KOHCIIEKT « XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX BEIIECTBY

2. BInoaHUTH 3aaHUsl HA COCTABIIEHUE YPABHEHUN XUMUYECKUX PEAKIUI C YYaCTHEM MPOCTBIX U CIOXKHBIX
HEOPTaHMYECKUX BEIIECTB: OKCHJIOB METAIJIOB, HEMETAIOB M aM(pOTEPHBIX AJIEMEHTOB; HEOPTaHHMUECKUX
KHCIIOT, OCHOBaHUH M aM(DOTEPHBIX THAPOKCUIOB

3.IToBTOpenue marepuana TeMbl « DU3NKO-XMMUYECKUE CBOMCTBA HEOPTaHMYECKUX BEILIECTBY» W MOATOTOBKA
K IPaKTU4YecKoi pabore

Tema 3.3.
IIpoussoncreo

OcHoBHoOe coiep:kaHue

Teopernyeckoe o0y4enue

OK.1
OK. 4
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HeopraHuueckux |OOme NpeAcTaBICHUs O MPOMBIIUICHHBIX CIIOCO0AaX MOJYyYeHHsT XMMHUYECKHUX BEIIECTB (Ha IpuUMepe
BEILIECTB. IIPOM3BOJICTBA aMMHAKa, CEPHOU KHCIIOTHI).
3HaueHue u Yepnasa u userHas Metautyprus. IIpakTudyeckoe npuMeHEHHE JIEKTPOIM3a AJIs MOJIyYEHHs LIeOYHbIX, 4
IIPUMECHEHHE B I1EJI0YHO3EMEINIbHBIX METAJIOB U alfoMUHUS. CTEKJIO U CUIIMKATHAs IPOMBIIIJIEHHOCTb.
OBITY U Ha [TpoGiemMa 0TXO0B U TOOOYHBIX MTPOAYKTOB.
IIPOM3BOJICTBE IpakTHYecKHe 3aHATHS 2
Perienne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUH O POJIM HEOPraHWYECKOM XMMMU B Pa3BUTUU MEIULIMHBI,
CO3JIaHMM HOBBIX MaTEepHaJIOB (B CTPOUTENBCTBE M JpP. OTPACISIX MPOMBIIIJIEHHOCTH), HOBBIX HCTOYHHUKOB 5
SHEpruM (aJIbTEpHATUBHbIE UCTOYHUKU DHEPIMU) B PELICHUH MPOOJIEM 3KOJOTHYECKOW, SHEPreTUYECKOH U
MUIIEBOH OE30MacHOCTH.
BueaynuTopHasi camocTosiTe/ibHasA padoTa 3
1.CnenaTth mpe3eHTAaLUI0 Ha TeMy «3HAYeHHEe W NPHUMEHEHHME HEOPraHMYeCKUX BELIeCTB B OBITOBOW U
IIPOU3BO/ICTBEHHOH J1€ATEILHOCTH YeJIOBeKa UX (PU3UKO-XMMUYECKHMMU CBOUCTBAMI
2.Hanucatb cooOuienue «YepHas u 1iBETHasi METAJLTY prish»
Paznen 4. CTpoeHne 1 CBOICTBA OPraHUYeCKHX BelllecTB 38
Tema 4.1. OcHoBHoOE coep:kaHue 6 OK.1
Knaccupukanus, | Teoperuueckoe odyuenue 4
CTPOCHHE U [Ipeamer oprannyeckor XuMuu. B3auMOCBsI3b HEOPIraHMYECKUX U OPraHUYECKUX BEILIECTB.
HOMCHKJIATypa XUMHUYECKOE CTPOCHUE KaK MOPSIIOK COSTMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJeHTHOCTH. OCHOBHBIE
OPraHMeCKHUX MOJIOXKEHHS TEOPUU XHMHUYECKOTO CTPOEHHUsl OpraHuueckux coeauHeHuit A.M. BytiepoBa. YrieponHslii
BCIICCTB CKEJEeT OpraHu4YecKor MoJekynbl. MonekynsipHble W CTPYKTypHblE (pa3BepHYTblE, COKpAaIlEHHBIE) 4
XUMUYeckre (Gpopmyiibl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOTO CTpOEHUs MojieKyi. M3omepus u
M30MepHI (CTPYKTypHasi, reoMeTpuueckas (1uc-TpaHc-uzomepusi). KpaTHocTh XUMHUYECKOI CBS3H.
[lonatne o ¢yHKUMOHANBHOM rTpymnme. IlpuHIMNBI KiIacCUPUKAIMKM  OPraHUYECKHX COEAMHEHMH.
MesxiyHapoiHass HOMEHKJIaTypa ¥ MPUHIUITBI HOMEHKJIATyPbl OPraHUYeCKUX COCTUHEHUH.
IIpakTHyeckune 3aHATHS 2
Homenknatypa opraHMYecKUX COEAMHEHMH OTIEIbHBIX KJIacCOB (HACBIILIEHHbIE, HEHACHIIICHHbIE H
apoMaTHYeCKUe YIIeBOAOPOJIbl, CHUPTHI, (EHOJbI, aNbJIETHAbl, KETOHbI, KapOOHOBBIE KHUCIOTHI U [Ip.)
CocraBieHue MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OT/EIbHBIX KJIACCOB, 2

UCTOJNB3ysd MX Ha3BaHUS IO CHCTEMaTH4YecKOoW HOMEHKiaType. Pacdersl mpocreiimeit  (popmyiisl
OpPraHMYECKOM MOJICKYJIbI, HCXO/Isl U3 AJIEMEHTHOTo coctasa (B %).
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BHeayauTopHasi camocTosiTe/IbHas padora
1.BblydyuTh OCHOBHBIC IOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOEHHUS OpraHMYecKHX coequHeHuil A.M.

3
Bbytnepona
2. BelyunTh HOMEHKJIaTypy OPIraHMUYECKUX BEILECTB
Tema 4.2. OcHoBHoOE cojiep:KaHue 22 OK.1
CaoiictBa Teopernueckoe o0yueHue 18 OK. 4
OpraHquCKUHX @OU3MKO-XMMUYECKUE  CBOWCTBA  OpPraHMYECKMX  COCAMHEHMH  OTHENbHBIX  KJIAacCOB  (0COOEHHOCTH
COCAMHCHHN Knaccu(PUKaMd ¥ HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHI psia W oOmas (popMylia; N30Mepus;
¢bu3nyeckrue CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOB! OTYUYECHHUs):
— TIIpeleNbHble YIIeBOAOponAbl. l'opeHnMe MeraHa Kak OJUH M3 OCHOBHBIX HCTOYHHUKOB TeIUla B
IIPOMBIIIJIEHHOCTH U ObITy. CBOMCTBAa NPUPOJHBIX YIJIEBOJIOPOIOB, HAX0XKJIEHUE B NPUPOJE U IPUMEHEHNE 2
AJIKaHOB;
— HenpeleNnbHble U apOMaTHYECKue yriaeBonoposl. [lonnMepusanus 3THIEHa KaKk OCHOBHOE HalpaBJICHUE
€ro Mcnonb30BaHus. ['OpeHHe aneTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHM JUIsl CBAPKHU U 4
PE3KH METAJLJIOB;
— KHUCJIOPOJCOJEpKAIllue COECIUHEHHUS (CHUPTBI M MpocThie 3QUpbl, (PEHOIbI, anbIeTUJbl U KETOHBI,
KapOOHOBBIE KUCIOThI U UX MPOU3BOAHbIE). [IpakTHUecKkoe NpuMEeHeHHe ATUIICHTJIMKOIIS, TIIMIEpUHa, eHoma. 6
[Ipumenenue Qopmanbaeruja, aneTaablernja, YKCYCHOM KHUCIOThl. MbUla Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT. MoroII1e CBOMCTBA MbLIA;
— a30Tco/IeprKaLUE COeAMHEHNS (AMUHBI 1 aMUHOKHUCIIOTBI, OEJIKN). 4
Knaccudukanyus u  0coOEHHOCTM  OpraHMYecKMX  peakiuil. PeakuumoHHble  1EeHTpbl.  Pagukansbl. 5
[lepBoHayasbHbIE TOHATHS O TUNIAX U MEXaHU3MaX OPraHUYECKUX PEaKIHi.
IIpakTuyeckue 3aHATHS 2
Pemenue nenouek npeBpamieHUii Ha TEHETHYECKYIO CBSA3b MEXAY KJIacCaMU OPTaHUYECKUX COEIMHEHUH C
COCTaBJIEHUEM Ha3BaHUI OPraHNYECKUX COEIUHEHUN 10 TPUBUAILHOW UM MEXAYHAPOIHOU 5
CUCTeMaTHYeCKOM HOMEHKIaType. Pelienne pacyeTHbIX 3a/1a4 110 YpaBHEHHSIM peakIuil ¢ yuacTueM
OpPraHMYECKUX BEILECTB.
JlabopaTopHble 3aHATHS 2
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JIaGoparopHas pabota «IlomydeHue STUIEHAa U U3YYEHUE €TO CBOHCTBY.

ITonmyueHue 3TuUIEHA U3 3TaHOJA B 1a00OPAaTOPUU U U3YUEHHUE ero (PU3NYECKUX U XMMUYECKHX CBOMCTB.
CocraBiieHne peakliuii IPUCOEANHEHNS U OKUCIIEHUS Ha IpUMeEpe ATHIIeHA. PellieHne pacueTHbIX 3ajad C
HCII0JIb30BAHNEM IUIOTHOCTH T'a30B 10 BOJOPOAY U BO3yXY.

BHeayauTopHasi camocTosiTe/IbHasi padora

1. Hamucatb n3omepsl JiekaHa

2. BbIyuuTh TOMOJIOTHYECKUN PSJl AJTKAHOB

3. BelyuuTh omnpeseneHus KJacCoB OPraHMYECKUX BEIECTB

4. Permmth 3agaun «['eHeTHUECKAs CBS3b YTIIEBOJIOPOIOBY

5.Hanucats nokian Ha temy «lIpumenenue aikaHoBy

6. Odbopmuts Tabmuiy «Kiaccel opraHu4eCcKiX BEIIECTBY

7. BBINOJTHUTG 331aHUs HA COCTABJICHWE HAa3BaHUH OPTraHMYECKUX COSTUHEHUIN 110 TPUBUAIBLHON HITH

11

MEXIYHAPOAHOU CUCTEMAaTUYECKON HOMEHKIIATYpE.
8. BBIOMTHUTD 33aHUsI HA COCTABIICHHE TIOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHUIECKUX
BEILECTB OTACIIBHBIX KJIACCOB

Tema 4.3.
Oprannueckue
BEIIECTBA B
KHU3HEIEATEIBHOCT
1 4E€JIOBEKa.
IIpousBoacTeo u
pUMEHEHHE
OpPraHUYeCKHUX

OcHoBHOE CoAepKaHue

10

TeopeTuquKoe 06yqelme

buoopranunueckue coequnenus. [Ipumenenne u 6uonorudeckas poib yrieBogoB. OKHUCIEHHUE YIIEBOJOB —
WCTOYHUK SHEPTUU KUBBIX OpraHn3MoB. O0nacTu NpUMeHeHNUsl aMUHOKHUCIOT. [IpeBpaiienrs 0enkoB nuiu
B opranusMe. buonornueckue ¢yHkuum OenkoB. buonornueckue (yHkumu xupoB. Ponb opraHuueckoit
XUMHH B pEIICHUH TPpOoOIieM NUIIEBON 0€3011aCHOCTH.

HyxnenHoBble KUCIIOTHI: cocTaB U cTpoeHue. CtpoeHne HykineoTuaoB. CoctaB HykiaenHoOBbIX kucioT (JJHK,
PHK). Ponb HyKJIEHHOBBIX KUCIIOT B )KU3HEEATEIIbHOCTH OPTaHU3MOB.

OK.1
OK. 4
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BEIIECTB B [Tpon3BOACTBO OpPraHMYECKUX BEIIECTB: MPOU3BOACTBO METaHOJA, NepepadoTka HepTu. IlommsTHieH kak
IPOMBIIUIEHHOCTH |KPYITHOTOHHAXHbBIM MPOAYKT XMMHUYEecKoro npousBojcTBa. I[Ipumenenue »stwiieHa. [IpousBoactBo u
IIPUMEHEHHE KayuyKa U PEe3UHBI.
CuHTeTn4eckue U HCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [IpakTHuecKoe HCII0/Ib30BaHHE BOJIOKOH.
CuHTeTn4ecKkue IUIEHKU: U30JILHS JUI IPOBOJIOB, MEMOPAHBI [l ONIPECHEHUS BO/IbI, 3AIIUTHBIC IICHKH JUIs 4
aBTOMOOWJICH, MJIACTHIPH, XUPYPIUYECKHE TOBI3KH. HOBBIE TEXHONOTHUHU JANbHEHIIEr0 COBEPIICHCTBOBAHMS
IIOJINMEPHBIX MATEPHAJIOB.
Poib oprannueckoii XuMu# B pEICHUU POOIJIEM SHEPreTUYeCcKOi 0€30acCHOCTH, B Pa3BUTUH MEIUIIMHBI,
CO3/1aHUH HOBBIX MaTepUajOB, HOBBIX HCTOUHHUKOB 3HEPIUH (AJIbTEPHATUBHbBIE HCTOUHUKH SHEPTUN).
IIpakTnyeckune 3aHATHSA 2
Penienue npakTHKO-OPUEHTUPOBAHHBIX 3a/1aHUH IO COCTABICHUIO XUMHUYECKUX PEAKLUI, OTPaXKaIOLINX
XUMHUYECKYIO aKTUBHOCTh OPIraHMUYECKHUX COEAMHEHUH B Pa3IMYHbIX cpeax (IpUpOIHbIX, OMOJIOTHYECKHX, 2
TEXHOTCHHBIX ).
BHeayautopHas camocTosiTe/ibHAsA padoTa
1. Cpenatb mpe3eHTanuio Ha TeMy «Posb opranndeckoil XUMHUHU B B Ballel npodeccun»
2. Hanwmcats coobmenue Ha TeMy «Posb 6ekoB B OpraHu3Me» 5
3. Crnenath NMpe3eHTaluIo «YTIeBOIbl, KAK HCTOYHHUK YHEPTUH KUBBIX OPIraHU3MOB
4. Hanucatb cooOmieHue Ha TeMy «PoJib )KUpOB B OpraHU3Me»
Paznen 5. Kunernyeckne 1 TepMoaMHAMHYeCKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakuui 14
Tema 5.1. OcHoBHoOe€ coaepkaHue 6 OK.1
Kunernueckue TeopeTnueckoe o0y4yeHue 4 OK. 4
3aKOHOMEPHOCTH | Xumuueckue peakuuu. Kiaccupukamus XMMHUYECKHX peakuuil: mo (a3oBoMy cocTaBy (TOMOTEHHBIE U
POTCKaHUA reTeporeHHbIe), 0 UCIOIb30BaHUIO KaTanu3aTopa (KaTaJluTHUECKUe U HEKaTAIUTUYECKHUE).
XMMHYCCKHUX CKopocTh peakIM, €€ 3aBUCUMOCTh OT pa3IWYHbIX (PAKTOPOB: MPHUPOABI PEarupyroIIuX BeEIECTB,
peakiui KOHIEHTPALlMU pearupyromux BeliecTB, TeMmneparypsl (mpasuiio Baut-I'odda), miomanu peakuoHHOM 4
MMOBEPXHOCTH, HAJIMYMS KaTanu3aropa. Poib kataau3aTopoB B PUPOJE U MPOMBIIIIIEHHOM ITPOU3BO/ICTBE.
OHeprus axTuBaUuU. AKTHUBUPOBaHHBIM KoMiuiekc. Karammzaropbl m karanus. Ponb karanmsaTopoB B
IIPUPOJIE ¥ IPOMBIIINIEHHOM ITPOM3BO/ICTBE.
JlaGopaTopHbIe 3aHATHA 2
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W3ydeHne 3aBUCUMOCTH CKOPOCTHM XHMHMYECKOW peakIMM OT KOHIEHTPALUH PEeardpyrolluX BEIIECTB U
TeMIIEPaTypBbI.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JIaGopatopHnast pabota «OrmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHIEHTPAIMU Pearupyronmx
BemiecTBy. MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKLUUU OT KOHIEeHTpauuu. OnpeneneHne KOHCTAHTHI
CKOPOCTH peaKIMy TpahuaecKuM METOIOM.

2. JJaboparopHas pabota «OnpeeneHne 3aBHCUMOCTH CKOPOCTH PEaKLMU OT Temreparypbl». McciaenoBanue
3aBHCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEpaTyphl. PacueT sHepruu akTMBAIMK PEAKIINU.

Pemienue npakTHKO-OPHEHTUPOBAHHBIX 331aHUI Ha aHaIU3 (PAKTOPOB, BIMSIOIIMX HAa W3MEHEHHE CKOPOCTH
XMMHUYECKON PEeaKIHy.

BueaynutopHas camocTosTebHasA padoTa
1. Bely4uTh onpeiesIeHue CKOPOCTU XUMHUECKONW peakluu U (haKTOpPbl, BIUSIOIINE Ha CKOPOCTb.
2.0¢opmuts Tabmuiy ««PaKTOpbI, BIUSIOMIAE HA CKOPOCTh XUMHUYECKON PEaKIHI

Tema 5.2. OcHoOBHOe coep:xkaHue

Tepmonnnamunueck | Teoperudeckoe odyueHue OK.1
ue Knaccudukanus XumMuueckux peakiuii: mo tenjaoBomy 3¢dekry (3x30TepMUUECcKe, S3HIOTEPMUYECKHE), TIO OK. 4
3aKOHOMEPHOCTH | oOpaTtuMocTH (0OpaTrMble 1 HeoOpaTuMele). TernoBble 3¢ (HeKThl XUMUUECKUX peakiuid. TepMoXxuMHuyeckue

HPOTCKaHNA ypaBHeHHUsA. OOpaTUMOCTh peakiuii. XMMHUYEeCKOe paBHOBECUE U €ro CMEIlleHUE MOl ACHCTBUEM Pa3INnYHBIX

XUMHYICCKHX (bakTOpoB (KOHILIEHTpAIMsI pearecHTOB MJIM MPOJIYKTOB pPEaKLUH, JaBJIE€HUE, TeMIepaTypa) JUlsl CO3JaHus

peaxiuil. ONTUMAJIBHBIX YCIOBUN IPOTEKAHUS XUMUYECKUX IIPOLIECCOB.

PaBHoBecue [Tonsitue 00 sHTaNBIUK U SHTpONHH. DHeprus ['no6ca. 3axon ['ecca u cienctBust u3 Hero. Poibs cMereHus

XAMHYCCKUX paBHOBECHS B TEXHOJIOTHYECKUX ITPOLECCaX.

peakuui IIpakTHYecKHne 3aHATHH

[punnun Jle [atense. BausHue paznuuHbix (akTOpOB Ha H3MEHEHNE PABHOBECUSI XUMUYECKUX PEAKIIHH.
3aKOH JACMCTBYIOIIMX MacC U KOHCTAHTa XUMHYECKOTO paBHOBECHS. PacueTsl paBHOBECHBIX KOHIIEHTPALUN
pearvpymoIrx BelecTB U NPOAYKTOB peakiuid. Pacuers! TeraoBoro a¢g¢dexra peakuu.

PeureHne npakTMKO-OpUEHTUPOBAHHBIX 33alaHUK HA NpUMeHeHue npuHuuna Jle-Illarense Ui HaXOXKIEHUSA
HaNpaBJICHUs CMELICHNUS PABHOBECHS XMMUYECKON peakluy U aHalu3 (paKTOPOB, BIUSIOLUINX Ha CMEILEHUE
XUMHUYECKOTO PAaBHOBECHS.

JlabopaTopHble 3aHATHS
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JIaGopartopHas pabota «V3ydueHue BIUSIHUS pa3IHUHBIX (PAKTOPOB Ha CMEIIEHUE XUMHUECKOTO PAaBHOBECHS.
HccnenoBanue BIMSHUS U3MEHEHMsI KOHLIEHTPAIMK BELECTB, PEAKIIMU CPeJlbl U TEMIIEPaTyphl HAa CMEILEHUE

XUMHUYECKOro paBHOBecusA. CpaBHEHHME MOJYYEHHBIX PE3YyJbTAaTOB C TEOPETHYECKU NPOTHO3UPYEMBIMU Ha 2

ocHoBe npuHnuna Jle [larensbe.

BueaynuTopHasi camocTosiTe/ibHAsA padoTa

1.0Odopmuts TabmuIy ««DaKTOPHI, BIUSIONINE HA CMEIICHHE XUMHUYECKOTO PABHOBECHSD) 4

2. PemuTh 3a72a4u HA pacyeThl TEIUIOBBIX 3(PPEKTOB XUMUIECKIX PEAKIUI U OTIPEIeIICHUE THITA PEAKIIUN

(o TrermmoBoMy 3D PEKTY: IK30- U FHAOTCPMUUECKHUE).
Pa3nes 6. JAucnepcHblie cUCTEMBI 10
Tema 6.1. OcHoBHoOE coep:kaHue 6 OK.1
JlucrepcHbie TeopeTnueckoe 06yueHne 4 OK. 4
CUCTCMBI U Hucnepcusie cuctemsbl. Kostouaapie cuctembl. ICTUHHBIE pacTBOPHI. OK. 6
(hakTopsI HX PactBopenne kak ¢usnko-xumudeckuii mnpouecc. PactBoppl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB.
YCTOMYMBOCTH PactBopumocTs. MaccoBast 10Ji1 pacTBOpEHHOro Beuiectsa. [IpenenbHo N0omyCTUMbIE KOHLIEHTPALUU U UX

HCIIOJIb30BaHUE B OIIEHKE YKOJIOTHYECKON 0€301acHOCTH. 4

Knaccudukanus qucnepcHbIX cucTeM 1o coctaBy. CTpoeHue u GakTOpbl yCTOWYHUBOCTH JUCTIEPCHBIX CHUCTEM.

Pacmno3naBanve HMCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PAcTBOPOB M rpyOoaucrnepcHbIx cucteM. CTtpoeHue

MuIeUIbl. PacceMBaHWe cBeTa TpPU NPOXOXKIECHUHM CBETOBOIO IIydKa 4Yepe3 ONTHYECKH

HeoHOpoAHYIO cpeny (3ddexrta Tunmamns).

IIpakTHYeckne 3aHATHS 2

Pemrenue 3a1ay Ha IPUTOTOBJIIEHUE PACTBOPOB.

PelreHne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JlaHUM Ha JUCHEPCHBIE CUCTEMBI, UCIOIb3YEMBIE B 2

OBITOBOM ¥ TPOW3BOJCTBEHHON JESITCIBHOCTA YEJIOBEKAa, C TO3UIMA DSKOJOTUYECKOW OEe30MacHOCTH

MOCIIEACTBHUM U TPAMOTHBIX pelleHul npo0iem, CBI3aHHBIX C XUMUEH.

BHueaynuTopHasi camocTosiTe/ibHAsA padoTa

1.Odopmurts Tabmuiy «/lucnepcHsie cucTeMb» 3

2. Beryuuts TepMuHBI 110 TeMe «PacTBOpBI»

3.IToarotoBUTHCA K TabOpaTopHOit padore. PemuTs 3amaum.
Tema 6.2. OcHoOBHoOE cojiep:kaHue 4 OK.1
Hccnenosanue JlaGopaTopHble 3aHATHS 4 OK. 4
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CBOICTB JIaGoparopnas pabota «IIpuroroBieHue pacTBOPOBY.
JICTIEPCHBIX [IpuroroBiieHre pacTBOPOB 3aJaHHOM (MOJSIPHOM) KOHIEHTpalMu (C HPaKTHKO-OPUEHTHPOBAHHBIMU 2
CHCTEM JJIS UX BOIIPOCaMHM ), ONIPEEIIEHUE CPEbl BOJHBIX PACTBOPOB.
unentudukanuy | JlabopatopHas pabora «HccneoBaHue qUCIEPCHBIX CHCTEMY.
[IpuroToBneHne M U3y4E€HUE CBOWCTB MJUCIEPCHBIX CHCTEM pa3HbIX BHJIOB: CYCIIEH3UH, HMYJIbCHH, 5
KOJJIOUJHOro pactBopa. CpaBHEHUE CBOWCTB MCTHHHBIX U KOJUIOMJHBIX PAacTBOPOB, BBISBIEHHE OCHOBHBIX
pa3Inuuil MEeX1y HUMH.
BueaynnTopHasi camocTosiTe/IbHasA padoTa 5
1. TToaroToBuTKCS K 1aboparopHoil padote. Pemuts 3a1aun.
Paznea 7. KauecTBeHHbIe peakuuu 00HAPYKeHUs] HEOPTAaHUYECKUX M OPraHMYeCKHX BelllecTB 12
Tema 7.1. OcHoBHoOe€ coaepkaHue 6 OK.1
OOGnapy:xenue Teopernueckoe odyueHue 2 OK. 4
HEOPraHNIeCKuX KauecTBeHHBIE XUMUYECKUE PEAKLIUHU, XapAKTEPHBIE AJI1 OOHAPYKEHUSI HEOPraHMYECKUX BEILECTB 9
KaTHOHOB U (KaTMOHOB M AaHUOHOB).
AHHOHOB IpakTHyeckue 3aHATUS 2
CocraBiieHne ypaBHEeHUH peakiuii oOHapyXeHUsI KaTHoHOB |-V rpymm 1 aHHOHOB, B T.U. B MOJIEKYJISIPHOM U
HMOHHOM (opMax.
Peakiiun oOHapy>KeHUsI HEOPTAaHUYECKUX BEIIECTB B PEAIbHBIX 00BEKTAX OKPYIKAIOLICH Cpesibl.
JlabopaTopHble 3aHATHS 2
OOHapy:KeHne HEeOPraHNYECKUX BellecTB (KaTHOHOB |-V rpymnn uiar aHMOHOB) C UCIIOJIb30BaHUEM
KaueCTBEHHBIX AaHATTUTHYECKUX PEaKIIH. 5

JIaGoparopHas paboTa Ha BBIOOD:
1. JTabopaTtopHas paboTa « AHaTUTUYECKHE peakMi KaTuoHOB |-V rpymm».

ITpoBeeHne KaueCTBEHHBIX pPeaKIuil, NCIOIb3YEMBIX JUIs OOHAPY>KEHUS KaTHOHOB | rpymnmbl (Kaus,
HaTpusl, Maruusi, aMmmonus), |l rpynmnel Ha npumepe 6apus, |11 rpynmnel — cBunna, IV rpynmnsl — amoMuHNS,
V rpymmet — xenes3a (II u 1), VI rpynmst — aukens. Onucanue HaOII0JaeMbIX SBIICHUA U COCTABIICHUE
XUMHYECKUX PEAKIUH.

2. JJabopatopHas paboTa « AHATUTHYECKUE PEAKIINA AaHHOHOBY.

[TpoBeneHMe KaUECTBEHHBIX PEAKIINA, UCTIOJIb3YyEMBIX JIJIs OOHAPYKEHHsI aHMOHOB: KapOoHara, ¢ocdara,
cynbdara, cynbpuaa, HUTpaTa, xjaopuaa u ap. Onucanve HabIIOJAEMbIX SIBICHUN U COCTaBJICHHE
XUMHYECKUX PEAKIIUM.
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BHeayauTopHasi camocTosiTe/IbHas padora
1. CocTaButh ypaBHeHMsI peakuii oOOHapy>keHus kaTuoHoB |-V rpynn u aHnoHoB

2. HanucaTth KOHCHEKT 1o TeMe «KauecTBeHHbIe XUMHUECKUE PEAKIIUU, XapaKTepHBbIE 17151 OOHAPY KEHUS 3
HEOpPraHUYECKUX BEILECTB)»

Tema 7.2. OcHoOBHOe coJep:xkaHue 6 OK.1
OGHapy:xeHne Teopernueckoe o0yueHne 2 OK. 4
OpraHM4eCcKux KauecTBeHHBIE XUMUYECKUE PEAKLIUU, XaPAKTEPHBIE AJ11 OOHAPYKEHMSI OTAEIbHBIX KIACCOB OPraHUYECKUX 9
BCILECTB coeuHEeHM: (PEHOIIOB, allbJIETH/IOB, KpaxMalla, YKCYCHOU KUCIOThI, aMUHOKHUCIIOT U P
OTACIBbHBIX IpakTHyecKue 3aHATHS 2
KJIaccos € JlenaTypanus GEIKOB IIPU HATPEBaHHH, IBETHBIE PEAKIIUH OEIKOB.
UCIIOJIb30BAHUEM v o 2

CocraBiieHHEe KaueCTBEHHBIX PEAKINI 0OHAPYKEHUSI OPraHUYECKUX COEJUHEHHUH OT/IEIbHBIX KJIaCCOB.
KaquTBUeHHHX JlabopaTopHble 3aHATHS 2
peakiun OO6HapyxeHne OpraHmuecKuX COeTMHEHHUH OTACIbHBIX KJIACCOB.

JlaboparopHast paboTa Ha BEIOOD:

1. JIabopatopnast pabota «KadecTBeHHBbIE peakIK Ha OTJEJIbHbIE KIACChl OPraHUYECKUX BEIIECTBY.

ITpoBeeHne KayeCTBEHHBIX PEAKIIMA, UCIIOIb3YEMBbIX JUIsl OOHAPYKEHHS OPTraHUYECKHUX BEIECTB Pa3IMUYHbIX

KJIacCOB: ()€HOJIOB, ajIbJIETUI0B, Kpaxmala, yKCyCHOM KHCIOThl, aMUHOKHUCIIOT, OenKkoB U ap. Onucanue

Ha0JIt0/1aeMBIX SIBJICHUM U COCTABIIEHUE XUMUYECKUX PEAKIIUN H/WIIN CXEM. 2

2. JJaboparopHas pabora «KadecTBeHHBIN aHAIN3 OPTaHUYECKUX COSAMHEHUH M0 (PYHKIIMOHATHHBIM

rpymmnam».

[IpoBeneHne kaueCTBEHHBIX pEeaKLUi, UCTIOIb3yEMbIX JUIsl pACIIO3HABAHMSI OPTaHUUECKUX BEILECTB

OTJENbHBIX KJIACCOB MO (YHKIMOHAIBHBIM I'PyIIaM: Ha IPUMEPE aMUHOKHCIOT U KapOOHOBBIX KUCIIOT,

CIUPTOB U (DEHOJIOB, alIbAECTHI0B U KeTOHOB. Onrcanue HabII0AaeMBbIX SBIICHUH U COCTABICHUE XUMHUECKUX

PeaKIMii U/ 1IN CXEM.

BHeaynnTopHasi camocTosiTeIbHasA padoTa

1. Hanmcatp koHCcIeKT 1o TeMe «KauecTBeHHbIe XUMUYECKHUE PEAKLIMH, XapaKTepHbIe 7151 OOHApYKEeHHUs

OTJENBHBIX KJIACCOB OPraHMYECKUX COCMHEHUN: (PEHOJIOB, aJIbJIETHA0B, Kpaxmala, YKCyCHOM KUCIIOTHI, 3

aAMHHOKHCIIOT»

2. BHIONHUTH 3aJaHAS HA COCTABIICHUE KAYECTBEHHBIX PEAKIIMiA 00HAPYKEHHSI OPTaHUIECKUX COCTIMHEHHH

IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKAHHE (CoAePKAHNE TPUKIATHOI0 MOIYJIsI) 70

Paznen 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BeKa 8
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Tema 8.1. OcHOBHOeE co/iepKaHue 8 OK.1
Xumus B ObITy U | TeopeTnueckoe oGydeHue 2 OK. 4
IPOM3BOJICTBEHHOM | Jkosornueckas 6€30MacHOCTh MOCJICICTBHI OBITOBOM M MPOM3BOJICTBEHHOM JCATEIHHOCTH YEJIOBEKA, OK. 6
AeATCIIbHOCTH CBsI3aHHAs C MIEpepaOdOTKOM BEIIECTB; MOUCK M aHAJIU3 XUMUYECKON HH(GOPMAIIMH U3 Pa3TMYHBIX HCTOYHHUKOB 2 IIK.3.1
HCJIOBEKA (HayuHas u yueOHO-HAY4YHAs JIUTEPATypa, CpEACTBa MaccoBOM HH(popMalum, cetb IHTepHET U ApyTHe).

IIpakTHYeckne 3aHATHS 6

Keiice (¢ yueTom Oyayiieit nmpodeccuoHaabHOM NeATeIbHOCTH ) Ha aHaIu3 HHPOPMAaIIUK O 4

MIPOU3BOJICTBEHHOM JESITEILHOCTU YEJIOBEKA, CBSI3aHHOM ¢ MepepabOTKOM U MOJIyYeHUEM BEIIECTB, a TAKXKE C

9KOJIOTMUYECKOI 0€30MacHOCTHIO.

3ammTa Keiica: [Ipencrasienne pe3yabTaToOB pelIeHUsI KEMCOB (BBICTYIUICHUE C MPE3CHTAIIEH ) 2

BueaynuTopHasi camocTosiTe/ibHasA padoTa

1. Pemuts ketic 4

2. Cuenatpb mpe3eHTAIHIO JJIS IPEICTABIICHHS PE3yIbTaTOB PEIICHHSI KEHCOB
Pa3nen 9 UcciienoBanne u XUuMU4eCKHii aHAJIN3 00beKTOB OUOChepbI 62
Tema 9.1 OcHoBbl | OCHOBHOe cojiep:kaHne 10 OK.1
1abopaTopHOM Teopernyeckoe oGyueHune 2 I1K.3.1
IIPaKTHKHU B [IpaBuia TexHUKH 0€30MACHOCTH B JIaOOpATOPHUH MPHU paboTe ¢ XUMUYECKUMU BEIIECTBAMU 2
NPO(ECCHOHANBHEL | [IaGopaTopHble 3aHATHS 2
X 1ab0paTopusX  [TTaGoparopHas paboTa «OCHOBEI TaGOPATOPHOI TPAKTHKID.

JlaboparopHasi mocyaa U XuMudeckue peakTuBbl. OCHOBHBIE TabopaTopHbIe onepanuu. JlabopatopHoe 2

obopynoBanue. TexHuka 6€30MacHOCTH U TpaBuUiia padoThI (TOBEICHNUs) B JIA0OpATOPUH.

IIpakTuyeckue 3aHATHS 6

BrinonHeHne TUMOBBIX PacuyeToOB MO TEMATHUKE IKCIEPUMEHTa (BBIXOJ MPOJIYKTa pEaKIMH, Macca HaBECKH,

o0BeM pactBoputens). OO0paboTka NaHHBIX, aHATU3 W OIIEHKA MX JOCTOBEPHOCTU (BBIUMCICHHE CPEIHEro 6

3HAYEHUS IKCIIEPUMEHTANBHBIX JaHHBIX, TOTPEIHOCTH ). [IpencTaBnenue B pa3nuuHoii popme pe3ynbTaToB
IKcTepuMeHTa (Tabnuia, rpaduk, OTYET, TOKIIA, TPE3CHTALIHS)
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BHeayauTopHasi camocTosiTe/IbHas padora
1.IloarotoBuThCs K JabopaTopHoil padore. M3yunTh TeXHHUKY 0€30aCHOCTH U MpaBuiia paboThl (TOBEICHMS)

4

B J1abopaTopumu.

2. IloaroToBUTHCS K IPAKTHUECKOH padoTe. PemuTh 3anaun.
Tema 9.2. OcHoBHoOE cojiep:KaHue 12 OK.1
XUMHUYECKUI Teoperudeckoe o0y4yeHue 8 OK. 4
aHau3 pod BOABI [HasHaueHHe TEXHUYECKON BOIBL. TpeGoBaHMsI K TEXHHYECKOM BOJIE TIO TPYIIIamM 8 OK. 6

[OTPEOJICHUS. [IK.3.1

KadecTBO TEXHUYECKOM BObI pa3HbIX BUJOB. XUMUYECKHUI aHATIU3 U

MIPOU3BOJICTBEHHBIN KOHTPOJIb COCTaBa TEXHUYECKOU BOJIbI. CYIIHOCTh METO/1a

TUTPOBAHUS.

AHAJIM3 TEXHUYECKOW BOJIbI HA KECTKOCTh U JPYTrHUe moka3zarenu. KucimoTHocTh u

[11eJTI0YHOCTh BOJIbI. Onpenenenue o0iei u cCBOOOIHON MIENOYHOCTH (KUCIOTHOCTH)

METOI0M TUTpoBaHus. pH cpeabl U MeToAbI ee onpenenacHust. JKecTkocTh BOJbI U

METO/IbI €€ OIpeIeTICHHUS.

IIpakTHYeckne 3aHATHS 2

Crioco0Obl BhIpaKEHUSI KOHIICHTPAIIMM PACTBOPOB: MAcCOBas JIOJS PACTBOPEHHOTO BEIIECTBA, MOJSpHAs U

MOJIsUThHAs! KOHIIEHTpalMu. TUTp pacTBopa. Perienne npakTHKO-OpUeHTHPOBAHHBIX TEOPETUUECKUX 3aTaHHUI 9

Ha pacueT KOHIEHTpAIMW 3arps3HSIONIMX BEIIECTB M WX CpPaBHEHHE C TPEAETbHO JIOMYCTUMBIMU

koHuenTpauusamu (ITIK).

JlabopaTopHble 3aHATHS 2

HccnenoBanue XuMHUECKOTO cOCTaBa Mmpo0 BOJIBI.

1. JTabopaTtopHas pabora «OUUCTKa BOJBI OT 3arps3HEHUI. 5

Hcnons3zoBanne MeTo 0B GUIBTPOBAHUS U aJICOPOLIMH JIJIsl OTICTICHUS 3arpsi3sHEHUH B MCCIEAyeMOou Tpode

BoJbl. BBIOOp MeTOna OYMCTKHM B 3aBUCMMOCTH OT Buaa 3arpsisHeHus. CpaBHenue d(ddekTuBHOCTH

pPa3IMYHBIX METOJIOB OYHCTKH BOJBI B Pa3HBIX YCIOBHUSX (B JIa0OpaTOPUHU, B JOMAIIHUX M TOJIEBBIX

YCIOBUSIX).

BHeaynuTopHasi camocTosiTe/iIbHAsA padoTa

1. Harmucatp coobmienue «KecTKOCTh BOABI M METOJIBI €€ ONPEICTICHIS 5

2. HamcaTh KOHCTIEKT ««XUMUYECKUN COCTAB BOJIBI, TUIT BOJbI U CITOCOOBI €€ TPUMEHEHU S
3.I1oaroTOBUTHCS K IPAKTUUIECKOH padoTe. Pemmth 3aqaun.
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Tema 9.3.
XUMHUYSCKHMN
KOHTPOJIb Ka4eCTBa
MIPOYKTOB
MATaHUS

OcHoBHOe coiep:kaHue

10

Teopernueckoe o0yueHue

KayecTBeHHBIII XMMHYECKUH COCTaB MPOJAYKTOB NHTaHHs. BemiectBa, (QambCHPUIUPYIOUIHE MPOTYKTHI
IIUTaHUs, U BELIECTBA, 3arpA3HAIONIME NMPOLYKThI NUTaHus. OnpenencHue 3arps3HAOIUX XUMHYECKUX
BEILECTB B POAYKTAX IIUTAHMS, ONIPEACIICHUE BEILIECTB, HE 3asBJICHHBIX B COCTaBE IIPOJLYKTOB ITIUTAHMS.

HpaRTn'{ecmle 3AaHATHA

Oprannueckre 1 HEOpraHUYECKHE BEIIECTBA, BXOAAIINE B COCTaB MPOIYKTOB nuTaHus. OnpeaeneHue
cocTaBa OJII0J] Ha COZIep)KaHHe MaKpO M MHUKPO3JIEMEHTOB. M3ydeHne npeioskeHHbIX MTPero1aBaTesieM O
Ha [IPeMET XMMUYECKOTO COCTaBa, ONPEAeNICHHE I0JIeH OT CyTOYHOW HOPMBI MaKpO U MUKPODJIEMEHTOB B
yKa3aHHOM OJIroJe.

Pemenne IMPAKTUKO-OPUCHTHPOBAHHBIX 3aJia4 110 KynHHapHOfI TCMATHUKEC PA3JIMYHBIX TUIIOB.

JlaGopaTopHbIe 3aHATHSA

HccnegoBanne XMMHYECKOTO COCTaBa IIPOAYKTOB ITUTAHUA.

Ha60paT0pHa;1 pa60Ta «HccnenoBanue MMPOAYKTOB MUTAHU HAa HAJINYNC YIITICBOAOB).

HccnenoBanue MOJOYHBIX INPOAYKTOB Ha HAJIWMYHUC Kpaxmala. Hccnenosanue MNPpOAYKTOB Ha HAJIW4YHC
TJIFOKO3BI.

OK.1
OK. 4
OK. 6
ITK.3.1

BHeayautopHas camocTosiTeJibHAasA padoTa

1.HanucaTb KoHCHEKT 1o TeMe «KadecTBeHHBI XUMHUECKUIT COCTaB MPOTyKTOB IMUTAHUS»

2. BBINOJHUTH 3aJaHMs Ha ONpE/AETCHUE 3arps3HAIOIINX XMMUYECKHX BELIECTB B MPOJIYKTaX NMUTAHMS,
OTIpeJIeJICHUE BEUIECTB, HE 3asBICHHBIX B COCTaBE MPOYKTOB ITUTAHHUS.

3. [loaroroBuThCS K MpakTUYeCcKOi paboTe. Pemnts 3agaun.

Tema 9.4.
XuMudecKkuit
aHayu3 npood
TTOYBBI

OcHoBHOE coep:kaHue

10

Teoperuyeckoe o0yueHue

TpCGOBaHI/IH K Ka4€CTBY IOYBLI pA3JIMYHOTO HA3HAUCHU . Omucanre 0COOCHHOCTEH MCII0IB30BaHUS ITI0YB B
3aBHCUMOCTH OT THIIOB, CIIOCOOBI YIYy4YHICHUS Ka4€CTBa ITOYB B 3aBUCUMOCTH OT Ha3HAUCHUS.

O01aCTH HCIIOJIB30BAHUS OpTraHU4YCCKUX yI[O6pCHPII>i B 3aBHCHMOCTH OT KaUeCTBEHHOI'0 cocTaBa. Omucanue
OpPTaHUYCCKUX y2106peHI/Iﬁ N NX IPUMCHCHHE B 3aBUCUMOCTH OT COCTaBa IMOYBEI U €€ Pa3HOBUIHOCTHU

OK.1
OK. 4
OK.6
I1K.3.1

IIpakTuyeckue 3aHATHS
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KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTaB MPOO MaTEPHaIOB CTPOUTEIHHO-

[pECTaBpalliOHHOMN JesTeNbHOCTH U Au3aiiHa. Kiaccudukanus Kpacok 1Mo yKpbIBUCTOCTH, PO3PAUYHOCTH B
3aBUCHMOCTH OT MCIOJIb3YEMbIX IIMTMEHTOB U CB3YIOLIKX BemlecTB. OnpeneneHre coctTaBa Kpacok Ha
COJIEpXKaHUE MUKPO U MAaKpO3JIEMEHTOB. PellieHrne MpakTUKO-OpPUEHTUPOBAHHBIX 33JaHUN 10 XUMHUYECKOMY
AHATM3Y MTPOO MATEPUAIOB CTPOUTEIHLHO-PECTABPAIIMOHHON JACITEILHOCTH U IN3aiHA.

JlabopaTopHble 3aHATHS

HccnenoBanne XMMHUYECKOTO COCTaBa MPoO MOYBHI.

1.JIaGopatopHas pabora «OOHapyXKeHHE HEOPTaHUYECKUX MTPUMECcei B Ipo0ax».

[TpuroToBneHue MpoObI MOYBHI IJIsT UCCIICTOBAHKS KUCIOTHOCTH/IIIEIIOYHOCTH, HEOPTAHHUIECKUX
3arpsi3HeHuil. OOHapyKeHHe XJIOpUI- U CyIb(paT-uoHOB B pode mouBbl. CocTaBieHNE YPAaBHEHHM peakIuil
obHapyxenus. CpaBHEHHE TIOJYyYEHHBIX TIOKA3aTelIeH ¢ HOPMAaTUBHBIMH (CITPABOYHBIMU ) 3HAYCHHUSIMH.

BaeaynuTopHasi camocTosiTe/IbHAsA padoTa

1. Hanmcatp koHcmekT mo teme «Kimaccupukanus movs 1mo BUAY U Ha3HAYCHHIO, UCXOISI M3 XUMHUYECKOTO
COCTaBa»

2. Pemuth TecT no Teme « XMMUYECKHM COCTaB HEOPIraHWYECKUX U OPraHUYECKUX y100pEHHIT».

3. [loaroroButkces k madbopaTopHoil padote. Pemuts 3a1aun.

Tema 9.5.
HccaenoBanue
00BEKTOB
o6uochepsl

OcHoBHOE CoaepKaHue

20

TeopeTuquKoe 06yqelme

VY4eOHo-Hccae10BaTeNIbCKUI MPOEKT B 00JacTH uccienoBaHust 00bekToB 6nochepsl. O030p TeM yueOHO-
HCCIIEI0BATENILCKUX MPOEKTOB. AJITOPUTM BBINOJIHEHHs MpoekTa. OnpezaeneHue npodieMbl UCCIeI0BAHUSL.
Mertoab! oMcka, aHaiau3a 1 00paboTKH MH(OPMAIIMK O IPOEKTE B PA3TUUYHBIX HCTOYHUKAX.

IIpakTHYecKHne 3aHATHH

12

O6ocHOBaHME aKTyaJbHOCTH BHIOpaHHOW TeMbl. BhIsBIeHUE MpoOIeMbl HcciaenoBaHus. BoiOOp 00bEeKTOB U
MeToA0B uccienoBanus. [locranoBka uenei u 3agau uccienoBanus. OnpeneneHue NpoayKTa UCCIeI0BaHHUS.
Omnpenenenre TanoB U COCTaBJICHHE IJIaHa UCCIIeI0BaHUS.

3ammuTa npoekrta: I[lpeacraBieHune pe3ynbTaTOB BHITIOJHEHHS YYEOHO-MCCIEIOBATEIBCKUX IPOEKTOB

OK.1
OK. 4
OK. 6
[IK.3.1

(BBICTYIIJIEHUE C TIPE3EHTAIUEN ).

JlabopaTopHble 3aHATHS

HccnegoBanue MpEaAJIOKCHHOTO 00beKTa Ha KHCJIOTHOCTD, MICI0OYHOCTD, XHUMHUYECKHUM COCTaB (3anﬂ3HI/ITCJ'II/I,

Makpo- M MHUKpodJeMeHThl). OO6paboTka pe3ynbTaToB HccienoBaHus. OleHKa KadyecTBa HCCIETYyEMOIo
00BEKTa UCXO/S U3 PE3YJIbTATOB XUMHUYECKOTO aHATH3a
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BHeayauTopHasi camocTosiTe/IbHas padora

1.Hammucatp yueOHO-UCCIIeI0BATEILCKUI POEKT B 00JIACTH MCCIICIOBAaHUS 00bEKTOB OHOChephl 12
2.Crenath MPE3eHTAIHIO [0 PE3YJIbTaTaM BBIMOJIHEHUS Y4eOHO-HCCIICI0BATEIbCKUX POSKTOB.

IIpomeskyToUHAs aTTECTAIUSA MO TUCHHUILUIUMHE (IK3aMEH)

Bcero 309
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3. VCJIOBUSI PEAJTU3ALIH ITPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
JTACHUTLINH

3.1. nsa peanuzauMd NPOrpaMMbl  JHCHHUIUIMHBI  MPEIYCMOTPEHbI  CJEIYIOlue
crnenuajbHble MOMeEIeHHs :

Jlist peanmu3anuy TpOrpaMMBbl JUCIUIUIMHBI MTPETyCMOTPEHBI CIEAYIONINE CIICIHAIbHBIC
MTOMEICHUS: YIeOHbIN KaOUHET « XUMHUN.

Kabuner «Xumum», OCHaAIICHHBIM B COOTBETCTBHMHM ¢ 1. 6.1.2.1 oOpa3oBaTenbpHOM
nporpammsl 1o npodeccuu 29.01.04 Xym0KkHUK 110 KOCTIOMY.

3.2. UudopmaniuoHHoe obecnieyeHue peajn3auiu MporpaMmabl

Jns peanuzanuu nporpaMmbl OMOIHOTEUHBIH (DOHJI MMEET MeYaTHbIE U SJIEKTPOHHBIC
06pa3OBaTeJIbHBIe u I/IHq)OpMaI_II/IOHHBIC pPEeCYypChbl, PCKOMCHAOBAHHBLIC JIsI HMCIIOJIB30BAHUA B
00pa3oBaTeIbHOM IPOIIECCE, HE CTAPIIE MATH JIET C MOMEHTA U3JIaHHS.

OcHoBHbIE NeYaTHbIE H3IAHUSA

1. Xumus: yueOHUK i cpeqHero npodeccuonanbHoro odpazosanus / FO0. A. Jlebenes, I'. H.
®anees, A. M. I'ony6es, B. H. lllanoBan; nmox obmeit penakuueii I'. H. daneeBa. — 2-e usm.,
nepepad. u gon. — Mocksa: U3narenscro FOpaiit, 2022. — 431 c.

2.Xumuss Juisi npodeccHii M CHenMaTbHOCTed TEXHMYECKOTO U eCTECTBEHHO-HAYyYHOTO
npoduneit: ydeOHHUK IS CTyA. yupexaeHuid cpen. mpod. odbpazoBanus/ I0.M. Epoxun, U.b.
KoBanesa. - 7-e 3., -ctep. - M.: M3naTenbckuii neHTp «Akagemusy», 2020. -496 c.

DJIeKTPOHHbIE U3IAHUS

1. hvsh.ru — XKypran «XuMust B IIKOJIS».

2. https://postnauka.ru/themes/chemistry — nekiuu mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momy sipHbiii poeKT «DIeMEHThI OOJBIIOM
Hayku» (pu3uKa, XuMus, MaTeMaTHKa, aCTPOHOMMSI, HAYKH O HU3HU, Hayku o 3emuie). HoBoctu
HayKH, KHUTH, HAYYHO-TIOMYJISIPHbIE CTAaThH, JIEKLIUU, SHIIUKJIONEINH.

3. http://gotourl.ru/4783  (http://potential.org.ru/) Caiit Hay4HO-TIONMYJISAPHOTO JKypHaia
«[orentmamy. XKypuan nznaéres ¢ 2005 1., ¢ 2011 r. — paznpen «XumMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOMYJISIPHOTO JKypHada «XUMHS H
*Ku3HbY». JKypHan usgaéres ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OtkpeiTas  3nMeKTpOHHAs
6ubnmuoreka xumuyeckoro mnoprana «Chemnet», conmepxut ydeOHble U HH(OpPMALMOHHBIE
MaTepuaibl JUIs IIKOJBHUKOB, M yuuTened. B Hell MOXHO HalTH ydeOHMKH 1O oOmed u
HEOPraHMYEeCKON XUMHH, OpPraHMYeCKON XUMHH, MyJbTHMEIHaMaTephalibl, a TaKkKe 3ajadu
XUMHUYECKHX OJMMITUAJ C PEIICHUSIMH, 33]Ja4l BCTYIHUTEIbHBIX SK3aMEHOB JJIsi a0UTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Mudopmarimonssie MaTepuabl
00 onmumnuagax: MockoBCKoOi ropockoii, Becepoccuiickoit, MenaeneeBckoii, MexyHapoaHOM.
[TpuBeeHbI 3a]Ja4u TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX TypOB, MOAPOOHBIE PEIIEHHs, CITUCKU
u ¢ororpaduu nodeauTeneil.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cuctema aucTaHIIMOHHOTO O0yUYCHHS,
HaIpaBJIEHHAs B IIEPBYIO OU€peib Ha MOATOTOBKY K OJMMIINA/IaM BCEX YPOBHEH — OT IIKOJIbHBIX
no MexnyHapogHou. CalT  COAEpPKUT OrPOMHOE  KOJMYECTBO  3ajady,
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CTPYNIUPOBAHHBIX KaK MO TeMaM, TaK U Mo oJuMmuaaam. [1o BceM OCHOBHBIM pa3jiesiaM XUMHH
NpUBEIEH TEOPETHUSCKHUI MaTeprall U pa3o0paHbl PEIICHHS THITOBBIX 33/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) TTopran no HanotexHoiorusM. OCHOBHas
e — pa3BUTHE OOpa3oBaHUs B OOJIACTH HAHOTEXHOJOTMH M TOATOTOBKA K HHTEPHET-
OJIMMITHA/IC 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxuast crnpaBouynas wuHbopMmamms o
XMMHYECKUX 3JIEMEHTAX U UX CBOMCTBAX (HA aHTIIMHACKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3plunbIii caliT 0 CcBolicTBaX
XMMHYECKUX 3JICMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuit caliT oOHaiiH-
00pa3oBaHusi, COACPKUT MHOTO MHTEPECHBIX OOPa30BaTEIbHBIX KypCOB M BHJICOJCKLHUI IS
IIKOJIbHUKOB, CTYJICHTOB U yuuTeel. ECTh HECKOJIbKO KYPCOB MO XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service — camplii
ABTOPHUTETHBIA B MUPE XUMUU MHPOPMALTMOHHBIA HHTEPHET-PECYpC (CalT IIIaTHBIN).

13. http://www.organic-chemistry.org/ Ilopram mo opraHMYeCKOW XMMHH Ha aHIJIMHCKOM
S3BIKE.

14. http://www.xumuk.ru CaiiT 0 XuUMHUM: KJIACCHYCCKHE YYCOHHUKH, CIPAaBOYHHKH,
SHLUKIIONENH, MMOUCK OPraHUYECKMX M HEOPraHMYECKHUX PEaKIHii, COCTABICHHUE YpPaBHCHUI
peaKiui.

15.  http://orgchemlab.com/ Caiit, nocBsEHHBIN MPAKTUYECKOW pabOTe B Ta00OpaTOpHH

I[OHOJIHI/ITQJIBHI)IQ HCTOYHUKU

1. Xumus: npakTukyM: y4e0, mocodue 1 cTy. yupexkaeHuit cpen. mpod. O6pazosanus/ (O.C.
["a6puensin, M.I'. OctpoymoB, C.A. Cnankos, H.M. lopodeera); non pen. O.C. 'abpuensna. - 9-
e u31., crep. -M.: U3narenbckuit neHtp «Akanemus», 2021. -304 c.

2. EcrecTBo3HaHMe. XUMUS: YIeOHUK JUTSI CTY. YUpexaeHui cpen. mpod. oopazosanus / O.C.
['abpuensn, U.I'. OctpoymoB. - 6-e u3z., crep. -M.: M3narensckuii ieHTp «Akagemus», 2020. -
240 c., (8) c. 1B. BKII.

3. Xumusa st mpodeccuii M CHENHMaIbHOCTEH TEXHUYECKOTO W eCTECTBEHHO-HAayYHOTO
npoduneit: yueOHUK AN CTYO. yupexaeHuit cpea. npod. oopazosanus/ O.C. ['abpuensn, WN.T.
OctpoymoB. - 10-e uza., ucnp. -M.: Obpa3zoBaTebHO- H3AATEILCKUN HEHTP «AKagemus», 2022.
-272 c., (8) c. uB. WL

4. Xumus ansa npodeccuit u CerualbHOCTeH eCTECTBEHHO-HAYYHOTO MPOQUIIs: YUeOHHUK IS
CTyH. yupexaeHuii cpen. mpod. obpazoBanms/ O.C. Tabpuensn, W.I'. Octpoymosn, E.E.
OctpoymoBa, C.A. CnagkoB); noxg pea. O.C. I'abpuensna. - 7-e u3n., crep. -M.: U3natenbckumii
ueHtp «Akagemusi», 2020. -400 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOM JUCHUILIUHBI

KonTponb u onieHka pe3yabTaToB 00y4eHHsI OCYIIECTBISIETCS MPENoiaBaTeIeM B Ipolecce
MPOBEJCHUS MPAKTUYECKUX 3aHATHH U J1a00paTOpHbIX paboT, TECTHUPOBaHUS, a TakKke
BBIMIOJTHEHUS 00y4alOIIMMUCS HHIUBUIYaIbHBIX 3aJaHU, TPOEKTOB, UCCIIeOBaHUN. Pe3ynpTaTsl
00y4YeHHsI OINPEIEIISIOT, YTO O0YyYaroIuecs JOJDKHBI 3HAaTh, TOHUMATh U JEMOHCTPUPOBATH 10
3aBEPILICHUY U3YyYECHHUS] TUCLIUILIAHBIL.

Jns popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yJbTATOB OCBOCHHS YYEOHOW MUCIIMILIMHEI
UCTIOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPOIPUATHH, MPEICTABIISAONIAas COO0H KOMIUIEKC yUeOHbIX

MEpPOMPUITHIA, COTIACOBAHHBIX C pe3yibTaTaMu OOyuYeHHUS U CPOPMYJIUPOBAHHBIX C YUETOM

®I'OC COO (npenmetHbie pe3yabTathl o aucuurinae) 1 ®I'OC CIIO.

Ne Mopyas, / Pasnen Pe3yabTar 00yuenus OueHoYHBIC MEPONIPUSITHS OK
| Tema
|  |OcHoBHOIT MOy
1 |Pa3pea 1. @DopmMyanpoBaTH 0a30BbIE
OcHoBBI NOHSATHUS U 3aKOHbI XUMHUHU
CTPOEeHHs
BellecTBa

1.1 |Crpoenue aromoB |CoCTaBISATh XUMHUYECKUE 1. Tect «CTpoeHue aToMOB OK1
XUMHUYECKHX (GopMyJIbl COEIMHEHUH B XUMHUYECKUX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTENIEHBIO |IIPUPOAA XUMUYECKOU CBSA3N».
pupoaa OKHCJIEHHUS] XUMHUYECKHUX 2. 3a71auM Ha COCTaBJICHUE
XUMHUYECKON AIIEMEHTOB, UCXO/1S U3 XUMHUYECKHX POpMyT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUI

AIIEKTPOOTPULIATENIBHOCTU | (OKCUAOB, CYIb(UIOB,
TUAPUAOB U T.IL.).

1.2 |[lepuonmueckuii | Xapakrepu3oBaTbh [IpakTUKO-OpHEHTUPOBAHHBIE OK1
3aKOH M TaOJIMIlA |XUMUYECKUE DJIEMEHTHI B TEOPETUYECKUE 3aIaHUS HA OK 4
JI.1. MeneneeBa |COOTBETCTBHH C UX XapaKTEePU3aLUI0 XUMHUECKHX

MIOJIO)KEHHUEM B aneMeHTOB: «Meranyeckue /

NEPUOANYECKON CUCTEME HEMETAJUIMYECKHUE CBOMCTBA,

XUMHYECKHUX DJIEMEHTOB ANEKTPOOTPHULIATEILHOCTD U

.. MenneneeBa CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJEKTPOHHBIM CTPOCHUEM U
ITOJIO’KEHNUEM B ITEPUOTHYECKON
CUCTEME XMMHYECKHX
anemenToB .M. MeHnaeneepay.

2 Pasen 2. CocTaBisiTh ypaBHeHUS
XHMIUecKHe CXeMbI XUMHYECKHX
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Moayas / Pazaen

Ne Pe3yabTar 00yuyeHus OueHoYHbIE MEPONIPUATHS OK
[ Tema
peakuuu peakumi
2.1 | Tumer CocCTaBIATh peaKkIuu 1. 3amayu Ha cocTaBIEHUE OK1
XAMHUYECKHUX COCIIMHEHUS, PA3JIOKCHUS, |yPaBHCHUU PEaKIIHIii:
peaximii oOMeHa, 3aMeIIEHMS, — COEIMHEHHS, 3aMEILECHMS,

OKHCJTUTEIILHO-
BOCCTAHOBUTCIIBHBIC
pCaknuu U p€akunuun
KOMIUIEKCO0OpazoBanus (Ha
npuMepe
T'UAPOKCOKOMILICKCOB
TIOMHUHHUS ¥ [HHKA) C
y4acTHEM HEOPTaHUIECKUX
BCIIICCTB

pasioxeHusi, 0OMEHa U peaKIuii
C y4acTheM KOMIUIEKCHBIX
coeuHeHu (Ha mpumepe
THJIPOKCOKOMITJIEKCOB
ATIOMHUHUS U LIUHKA);

— OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUM C
UCTIOJIb30BaHUEM METO/Ia
3JIEKTPOHHOTO OanaHca;

— C y4aCTHEM KOMIUIEKCHBIX
coeuHEeHu! (Ha mpuMepe
TUIPOKCOKOMITJIEKCOB ITUHKA U
ATFOMUHUS ).

2. 3a1auu Ha pacyeT
KOJINYECTBEHHBIX
XapaKTePUCTHK MPOTYKTa
peaKIuyu COeTMHEHUS; MaCCOBOM
i 00BEMHOM JTOJTM BBIXO/1A
MPOAYKTA PEAKIINU COCIMHEHUS
OT TEOPETUIECKH BO3MOXKHOTO;
00BEMHBIX OTHOIIICHUH Tra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOTHBIX
BEIIECTB M IPOAYKTOB PEaKIINU;
Macchl (00beM, KOJTMYeCTBO
BEIIECTBA) MPOYKTa PEAKIINH,
€CIT OJTHO M3 BEIIECTB JJaHO B
BHUJIE PACTBOpA C ONpPEIEICHHOM
MAacCOBOM J10JIEN PAaCTBOPEHHOTO
BEIIIECTBA.
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Moayas / Pazaen

Ne Pe3yabTar 00yuyeHus OueHoYHbIE MEPONIPUATHS OK

| Tema

2.2 |Onextponutndeck |CoCTaBIATh YpaBHEHUS 1. 3aganus Ha cocTaBIeHNE OK1
asi AMCCOIMAIIMS U | XUMUYECKUX PEaKINH MOJICKYJISIPHBIX U MOHHBIX
MOHHBIN 0OMEH MOHHOTO OOMEHa C peakIuii ¢ ydacTHeM OKCHUJIOB,

Y4aCTUEM HEOPTaHUYECKUX |KHUCIIOT, OCHOBAHHI U COJIEH,
BEIIIECTB WOHHBIX PEaKIUi TUIPOIH3a
COJIEH, YCTAaHOBJICHUE
U3MEHEHUS KUCIIOTHOCTHU CPEJIbI.
2. JTabopaTopHas pabota
«Peakuuu rupoauzar.
3 |Pa3gen 3. HcciienoBath cTpoeHue u
Ctpoenue u cBOlicTBa
cBOiicTBa HEOPraHUYEeCKHUX BelleCTB
HEOPraHUuYeCKUX
BellecTB

3.1 |Knaccuduramus, |Kmaccudunmponars 1. Tect «Homenkinarypa u OK1
HOMEHKJIATypa U |HEOpPraHWYeCKHe BEIIeCTBa |Ha3BaHWE HEOPTaHUYECKUX
CTpOCHHUE B COOTBETCTBHUU C UX BEIICCTB UCXOJIS U3 UX
HEOPTraHUYECKUX |CTPOCHHEM XUMHUYECKOH (HhOpMYITBI MITH
BEIIECTB COCTaBJICHHE XUMHUYECKOU

(hopMyJIBI HCXOIS U3 HA3BAHMUS
BEIIECTBA M0 MEXTyHApOAHON
WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCcoBOM
JIOJU (MAaCChl) XUMHUYECKOTO
JMeMeHTa (COeTMHEHMS ) B
MOJIEKYJIe (CMecH).

3. [IpakTudeckue 3a1aHus MO
KJIacCH(PUKAIIMU, HOMEHKIIAType
U XUMUYECKUM PopMyliaM
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a/1aHus Ha
OnpeAeIeHue XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BHJIa XUMHYICCKOM
CBSI3M U THITA KPUCTAIITMYECKON
pEIIeTKH.

3.2 |®usuko- YcranaBnuBarthb 1. Tect «OcobeHHOCTH OK1
XUMHUYECKHE 3aBHCHUMOCTH (DU3HKO- XUMHYECKHUX CBOUCTB okcuioB, |OK 4
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPTaHMYECKUX |HEOPTaHUYECKHX BEIIECTB |aM(pOTEPHBIX TUAPOKCUIIOB U
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Moayas / Pazaen

Ne Pe3yabTar 00yuyeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
BEILIECTB OT CTPOEHUS aTOMOB U conei».

MOJIEKYJI, & TAK)KE TUIIA 2. 3aj1aHus Ha COCTaBIICHUE

KPUCTAJNTUYECKOM PEIIeTKH |ypaBHEHUH XUMHUECKUX
PEaKLHUii C y4aCTHEM MPOCTHIX U
CJIO’KHBIX HEOPTraHUYECKHX
BEIIECTB: OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPIraHUYECKHX
KHCJIOT, OCHOBaHUH U
aM(OTEPHBIX TUAPOKCU]IOB,
HEOPraHU4YEeCKUX COJIeH,
XapaKTepU3YIOIINX UX CBOWCTBA
U CIIOCOOBI MOTYYEHHUS.
3. IlpakTHKO-OpHUEHTUPOBAHHBIE
TEOpPETUYECKHE 3aaHus Ha
CBOMCTBA U IIOJIyYEHUE
HEOPraHMYEeCKUX BEILECTB.
4. JIaboparopHas padoTa
«CBolicTBa METAIJIOB U
HEMETAJUIOBY.

3.3 |I[IpousBoacTBO Ob6ocHoBbIBaTh 3HaueHne U |[IpakTuko-opuentupoBannsie  |OK 1
HEOPraHUYECKUX |IIPUMEHEHUE 3a/1aHus IO COCTABJICHUIO OK 4
BEIIECTB. HEOPTraHMYECKUX BEIIECTB B | XUMUYECKUX PEAKIHHA C
3HaueHue u OBITOBOM U y4acTHEM HEOPraHU4eCKUX
MIPUMEHEHHE B MPOM3BOICTBEHHON BEIIIECTB, UCIIOJIb3YEMBIX JIJIS X
OBITY U Ha NeSITETTHHOCTH YEJIOBEKA UX | MACHTU(DHUKAIIMH U
MIPOM3BOICTBE (U3UKO-XUMHUYECKUMHU HPOMBIIIJIEHHBIX CIOCO00B

CBOMCTBAMH TOJTYYECHUS.
4 |Pa3znen 4. HccaenoBarb cTpoeHne U
Ctpoenue u CBOICTBAa OPraHU4YeCcKHX
CBONCTBA BELLEeCTB
OpPraHNn4yecKux
BellecTB

4.1 |Knaccudukarms, |Knaccupuimpoatsb 1. 3aganus Ha cocTaBIeHHE OK1
CTpOEHUE U OpraHMYecKUe BEIIeCTBA B |Ha3BAaHMI OPraHUYeCKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEMHEHUH 10 TPUBUAIBHOM
OpraHUYECKUX CTpOEHHEM WIJTH MEXTYHAPOTHOM
BEILIECTB CHCTEeMaTHYECKON

HOMEHKJIaType.

2. 3az[aH1/1;1 Ha COCTaBJICHHUC
MOJIHBIX U COKPAIICHHBIX

CTPYKTYPHBIX (hopMyII
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Moayas / Pazaen
| Tema

Pe3yabTar 00yuyeHus

OueHoYHbIe MEPONPUSITHS

OK

OpPTraHUYECKUX BEIECTB
OT/EJBHBIX KJIACCOB.

3. 3aauu Ha ompeieneHne
npocTentien GopmMyIisl
OpPraHUYECKON MOJIEKYJIBI,
UCXOJIs U3 3JIEMEHTHOTO COCTaBa

(5 %).

4.2

CBolicTBa
OpraHUYECKUX
COETMHEHUN

YcranaBnmBaTh
3aBUCUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHMYEeCKUX BEUIECTB OT
CTPOEHHUSI MOJIEKYI

1. 3aganus Ha cocTaBIeHNE
ypaBHEHUN XUMUYECKUX
peakui ¢ yyacTueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUSI.

2. 3ajaHus Ha COCTaBIICHUE
YpaBHEHUN XUMUYECKUX
peakuui, WITIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C YUETOM
MEXaHHU3MOB MTPOTEKAHUS
JAHHBIX peaKlui U
TeHETUYECKOM CBS3H
OpPraHMYECKUX BEUIECTB Pa3HbIX
KJIaCCOB.

3. PacuerHble 3a1auu 110
YPaBHEHHUSAM PEAKLUH C
y4acTUEM OPTraHUUYECKUX
BEILIECTB.

4. JIaboparopHas pabota
«ITony4yenue sTuieHa u
U3Y4YEHHE €TO CBOWCTBY.

OK1
OK 4

4.3

Opranuyeckue
BEILIECTBA B
KU3ZHEACSITEIBHOC
TH YEJIOBEKa.
[IpousBoacTeo 1
IIPUMEHEHUE
OpraHUYECKUX
BEILIECTB B
MPOMBIIIJIEHHOCTH

OO00CHOBBIBATH 3HAYEHHE U
MIPUMEHEHNE OPTAHMYECKUX
BEIIECTB B OLITOBOH U
MIPOU3BOJICTBEHHOM
JIeATEIIbHOCTH YEI0BEKa UX
(UBUKO-XUMHUYECKIMH
CBOMCTBaMHU

[TpakTHKO-OpHEHTUPOBAHHBIE
3a7aHus 10 COCTABJIEHUIO
XUMHYECKHUX PEAKIUN C
y9acTHEM OPTaHUICCKUX
BEIIECTB, HCITOJIB3YEeMBIX JIJIS UX
UICHTU(PUKAIUHT B OBITY U
MIPOMBIIIIEHHOCTH.

OK1
OK 4
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Ne Pe3yabTar 00yuyeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
5 |Pa3zmen S. HccaenoBars paBHOBecUe
KuneTrnueckue u | CKOPOCTh XUMHYECKUX
TePMOJMHAMMYEC | peaKIul
KHe
3aKOHOMEPHOCTH
NPOTEeKAHUSA
XHMHYECKUX
peakumi

5.1 |Kuneruueckue WccnenoBath BIUsHHAEC 1. JTaboparopnas pabota Ha OK1
3aKOHOMEPHOCTH |KOHLICHTPALUH BEIOOD: OK 4
IIPOTEKAHMS pearupyromux BemecTs 1 |— «OnpeaeneHne 3aBUCUMOCTH
XUMHAYECKHX TEMIIEPaTyphl HA CKOPOCTh |CKOPOCTU PEAKIIUU OT
peakuui XUMHYECKHUX PeaKIuii KOHIICHTPAILIUH Pearupyromumx

BEILIECTBY;

— «OnpezneneHue 3aBUCUMOCTH
CKOpPOCTH PEaKIUH OT
TEMIIepaTypb».

2. [IpakTHKO-OpUEHTHPOBAHHBIC
TEOpPETUYECKHE 3aaHns Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKON peaKIItu.

5.2 |Tepmomunamuuec |MccnenoBars BIusHUE 1. 3amaun Ha pacuetsl TeroBbix [OK 1
KHe W3MEHEHHS KOHIIEHTpauuu |3 ¢exToB xummieckux peaknuii |OK 4
3aKOHOMEPHOCTH |BEIIECTB, PEAKIIMH CPEIbl M |M ONPEACTICHHE THITa PEaKIIuu
MPOTEKAHUS TEeMIIepaTyphl Ha cMelIeHue |(To TertoBomMy 3P dekTy: sK30-
XUMHUYECKUX XUMHYECKOTO PaBHOBECHUST  |M SHIOTEPMUIECKHUE).
peakuuii. 2. IIpakTHKO-OpUEHTUPOBAHHBIE
PaBHOBecue 3aJJaHMs Ha IPUMEHEHUE
XUMHYECKUX npuniuna Jle Hlarense s
peakuuit HaXOJKJCHUS HalpaBJICHUS

CMEIICHHS PABHOBECHS
XUMHUYECKON PEAKIIUN U aHAJIU3
(hakTOpOB, BIMSIOMIMX HA
CMEIICHHE XUMHYECKOTO
paBHOBecHSI.
3. JTaboparopHas pabora
«M3ydeHune BAUSHUS pa3InIHbIX
(hakTOpOB HA CMEIICHUE
XUMHAYECKOTO PaBHOBECHSD).

6 [Pa3gen 6. HccaenoBarh 1ucnepcHbie

JducnepcHbie CHCTEMBI
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Moayas / Pazaen

Ne Pe3yabTar 00yuyeHus OueHoYHbIE MEPONIPUATHS OK
/ Tema
CHCTEeMBI
6.1 |[ducnepcubie Pa3znuyars ucTuHHBIE 1. 3agaun Ha IpUTOTOBIIEHUE OK1
CUCTEMBI U pPacTBOPBI, KOJUIOMIHBIE pacTBOpPOB. OK 4
(baxTops! NX pacTBOpPHI U 2. IIpaKTHKO-OpUEHTUPOBAHHBIC
YCTOWYHNBOCTH rpy0oIuCIepCHbBIE CUCTEMBI | pacyeTHBIC 3aaHUs Ha
Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,
AKCIIEpPUMEHTA UCIIOJIb3yeMble B OBITOBOM 1
IPOU3BO/ICTBEHHON
NeSITeIbHOCTH YEJIOBeKa.
6.2 |MccnenoBanue HccnenoBaTth GU3UKO- JlaGoparopHas pabora (Ha OK 1
CBOMCTB XMMHYECKHUE CBOMCTBA BBIOOD):
JMCTIEPCHBIX Pa3INYHBIX BUIOB — [IpuroroBieHue pacTBOPOB;
CHCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue nucnepcHbIX
CHCTEM.
7 |Pa3pmen /. HccnenoBarhb cBoiicTBa
KauyecTBeHHbIE |OpraHHYecKHX U
peakuumn HEOPraHMYeCKHX BelecTB
o0Hapy:KeHHs C MCI0JIb30BaHHEM
OPraHHYeCKHX U |Ka4eCTBEHHBIX peaKuui
HEOPraHM4ecKuX
BeleCTB
7.1 |OGHapyxeHHe Hccnenosath 1. JTaboparopnas pabota (Ha OK1
HEOPraHMYeCKUX |KaueCTBEHHbIE pEaKIH BBIOOD):
KaTHOHOB H HEOPraHMYECKUX BELIECTB  |— AHATUTHUYECKUE PEaKITUH
AHUOHOB KaTuoHOB [-VI rpym;
— AHaJTUTHYECKUE PEeaAKITUU
AQHHOHOB.
2. [IpakTrdeckue 3aqaHus Ha
COCTABJICHUE YPaBHECHHUU
peakuuii oOOHapy >KeHHsI
KaTuoHOB [-VI rpynm u
AQHMOHOB, B T.4. B MOJICKYJIIPHOMN
Y MOHHOH opmax.
7.2 |OGHapyxeHue Hccnenosatsb 1. JlaGopaTopHnas pabota (Ha OK1
OpraHUYECKUX Ka4eCTBEHHbBIEC PEAKIINH BBIOOD):
BEILIECTB OpraHMYEecKUX coeuHeHnil |— KaduecTBeHHbIEe peakinu Ha
OT/AETbHBIX OTJIEIbHBIX KJIACCOB OTJIeJIbHbIE KITaCcChl
KJIaCCOB C OpPTraHUYECKUX BEIIECTB;
HCIOJIb30BAHUEM — KauecTBeHHBbIIT aHaN3
Ka4eCTBEHHBIX OpPraHUYeCKUX COEAMHEHHH 110
peakuuit (YHKIMOHATILHBIM TPYIIIaM.
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Moayas / Pazaen

Ne Pe3yabTar 00yuyeHus OueHoYHbIE MEPONIPUATHS OK
| Tema
2. [IpakTrdeckue 3aaHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakiuii oOHapy>KeHUs
OPraHUYEeCKUX COEAUHEHUM.
Il |[IpukaagHoii Moay/Ib
8 |Pa3gen 8. OunenuBath nociaeacTeus |3amura Keiica (¢ yuerom
Xumus B ObITY M |OBITOBOM U Oyayuuei npogeccHOHATbHOM
NMPON3BOJACTBEHH |MPOU3BOJACTBEHHOM JeATeIbHOCTH)
0ii 1eiITeJIbHOCTH |AeATeJIbHOCTH YeJIOBeKa ¢
yeJ0BeKA MO3MIIHI DKOJIOTHYEeCKO
0e3onacHoCTH
Xumust B ObiTy 1 |OnenuBath nmocnencteuss  |Kedic (¢ yaerom Oymymieit OK1
MIPOU3BOJICTBEHHO |OBITOBOM U npodhecCHOHATTLHOM OK 4
W IEATEIIbHOCTH | IIPOU3BOACTBEHHOMN JESITEIILHOCTH) OK 6
YeJIoBeKa JESITEIbHOCTH YeJioBeka c | Bo3MokHbIE TeMBbI KEHCOB: IIK 3.1
MO3ULMI 3KOJIOTHYECKOU 1. IToTeruienne K1MMaTa 1
0e30macHOCTH BBICBOOOKJICHHE Ta30BBIX
THIPATOB CO JIHA OKEaHa.
2. bynymiue Matepuansl s
aBua-, MalIMHO- U
IprOOPOCTPOEHUSI.
3. HoBbie MaTepuansl 11
COJTHEYHBIX Oatapeil.
4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX TIPETIApPaToB.
9 |Pa3men9 HNHTepnpeTHpoBaThH 3amura y4eoHo-
HccnenoBanue n | XuMHYeCKHe MPOLECCHI M [HCCJIEI0BATENbCKOI0 MPOEKTAa
XUMHUYeCKUH siBJIeHUs B Ouocdepe (c yuerom Oyaymeit
aHaJIn3 00bEKTOB npodgeccunoHATbHOI
onocdepnl AesiTeJIbHOCTH)

9.1 |OcHOBBHI Breimonasats nonssid ukn | 1. JlabopaTtopuas padora OK1
nmabopaTtopHoOn AKCIIEPUMEHTATILHOTO «OCHOBBI JTa0OpaTOPHOI [IK 3.1
MIPAKTUKHU B HCCJICIOBAHMS C TIPaKTUKI.
npodecCHOHATBH | COOJIIOJCHUEM NTPABUIT 2. TumoBbIe pacueTsl 0
bIX TabopaTropusx |0e30macHOro OOpaIeHHsI C |TeMaTHKe YKCIIEPUMEHTA.

BEIIECTBAMH U
71a00paTOPHBIM
000pyI0BaHEM

3. 3a/1a4u Ha BEIYHCIICHUE
CpEHETr0 3HAYCHUS
IKCIEPUMEHTAJIbHBIX JAHHBIX,
MOTPEITHOCTH.

4. IIpencraBieHue pe3yabTaToB
IKCIEPUMEHTA B Pa3IHUHON
dhopme (Tabnmia, rpaduxk,
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Moayas / Pazaen
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Pe3yabTar 00yuyeHus

OueHoYHbIe MEPONPUSITHS

OK

OTUET, JOKJIand, HpCSCHTaHI/IH).

9.2

XUMHUECKUMN
aHaJIn3 MPOO BOJIBI

HccnenoBath XUMHUYECKUIA
cocTaB Ipo0 BOABI

1. Tect «CBo¥icTBa M COCTaB
BOJIBI.

2. 3amanne « XUMUYIECKUI
COCTaB BOJIbI, TUII BOJABI U
CIIOCOOBI €€ MPUMEHEHHUs (C
UCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IlpakTHKO-OpUEHTUPOBAHHBIC
TEOpETUYECKHE 3a/laHus Ha
COCTaB BOJIBI M CITOCOOBI
BBIpAXCHHS KOHIICHTPAIUH U
nepecyeT KOHIEHTpalui (¢
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BBIOOD:

— OuucTKa BOJIBI OT
3arpsI3HEHUM;

— Onpenenenue pH Boab! 1 ee
KHUCJIOTHOCTH;

— Omnpenenenue KeCTKOCTU
BOJIBI M CITIOCOOBI ee
yCTpaHEHHUsI.

OK1
OK 4
OK 6
IIK 3.1

9.3

XUMHAdeCcKnit
KOHTpPOJIb
KauecTBa
MPOIYKTOB
MUATAHUS

HccnenoBath XUMHUECKUN
COCTaB MPOIYKTOB MUTAHUS

1. Tect «Opranuueckue u
HEOpraHM4YecKue BeIlecTBa,
BXOJISIIIIME B COCTaB MPOIYKTOB
MUTAHUSD.

2. IIpaKTHKO-OpUEHTUPOBAHHBIE
3a/1aHMA 110 KYJIMHAPHOMN
TeMaTHKe.

3. JlaboparopHas pabota (Ha
BBIOOD):

— O0GHapyxeHrne HUTPATOB B
MPOAYKTaX MUTAHUS;

— HMccnenoBanue npoyKToB
MUTaHUS Ha HAJTMYKE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HaJM4YUe YIIeBOIOB
(kpaxMa, TII0KO03a, caxapo3a).

OK1
OK 4
OK 6
IK 3.1

94

XUMHUYECKUN
aHanu3 mpoo

UccnenoBaTs, XUMHUECKUN
cocTaB MO0 MOYBBI

1. Tect mo TeMe « XUMAYECKUAI
COCTaB HEOPTAaHUYECKUX U

OK1
OK 4
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OueHoYHbIe MEPONPUSITHS

OK

II0OYBbI

OpPraHUYECKUX YIOOpEHHID».
2. 3aganue «B3anmMocBa3b
cOCTaBa MOYBBI, TUII TOYBHI U €€
HA3HAYCHUS.

3. JlJabopaTtopHnas pabota (Ha
BBIOOD):

— OGHapy>xeHue
HEOPraHUYECKUX NPUMECEH B
npo0ax TMOYBBHI;

— Onpenenenue pH BoaHOM
BBITSDKKH ITOYBBI, €€
KHUCJIOTHOCTH | IETOYHOCTH.

OK 6
IIK 3.1

9.5

HccnenoBanne
00BEKTOB
ounochepsl

HccnenoBaTh XUMHUYESCKHIA
coCTaB 00bEKTOB OHMOChEPHI
Ha NMPUMEpPE MPOIYKTOB
MTUTAHKS, BOJBI U TIOYBI

Y4eOHOo-UCCIeq0BATENLCKUI
MPOEKT B 00J1aCTH
HCCIICI0OBaHMS 00BEKTOB
o6urochepsl.

Bo3MoXHBIE TEMBI TPOCKTOB:

1. UccnenoBanue XUMUYECKOIO
COCTaBa KPacoOK U MUTMEHTOB.

2. Bausinue nakoB Ha 3/10pOBbE
YeJloBeKa.

3. UccnenoBanue HaTypaabHBIX
U XUMUYECKUX BOJIOKOH

4, MaTepI/IaJ'IBI AJIL pOCIICH 11O
TKaHH

OK1
OK 4
OK 6
IIK 3.1
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