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[Iporpamma 00111€00pa30BaTENHLHOTO MIPEAMETA « XUMUS TIpeIHA3HAUCHA IS
U3y4eHUs] XUMHHM B TPO(EecCHOHATBHBIX O00pa30BaTENbHBIX OpraHU3aIMAX,
peanu3yomux 00pa3oBaTeNbHYI0 MPOrpaMMy CpelHero oolmiero oOpa3oBaHUs B
npesesiax OCBOSHHsI OCHOBHOW MpodeccHoHaIbHON 00pa3oBaTeIbHON MPOrpaMMBI
CIIO (OIIOII CIIO) na 6a3e ocHOBHOTO 00Iero o0pa3oBaHUs MPHU MOJATOTOBKE
CTICIIMAIMCTOB CPETHETO 3BCHA.

[Iporpamma  pa3paborana Ha ocHoBe TpeOoBanuii  DdenepabHOTO
rOCyJJapCTBEHHOTO O00pa30BaTENILHOIO CTaHAapTa CPEAHEro oOIIero ooOpa3oBaHUs,
NPEIBSIBIIEMBIM K CTPYKTYpE, COJIEP>KAaHHIO U PE3yibTaTaM OCBOCHHS Y4eOHOTO
npeamera «Xumus», B coorBercTBuu c: Ilpmkazom Munnpocsemenus PO or
24.08.2022r. Ne762 «O0 yTBEepkACHHH MOPSJIKA OPraHU3ALUUA U OCYLIECTBIICHUS
o0pa30BaTeNbHON JIEATENBHOCTH MO 00pa30oBaTENIbHBIM MpOrpaMMaM CpPEIHETrO
npodecCuoHalIbHOTO  00pa3oBaHus», llpukazom Munnpocsemienus PO ot
12.08.2022r. No732 «O BHeceHuu nzMeHeHnii B denepanbHblii ['ocynapcTBEeHHbBIN
Crangapt Cpeanero O6mero OOpazoBanusi», [Ipukazom ot 23.11.2022r. NelO14
«O0 ytBepxkaennn denepansuoit OdpazoBatenbHoi [Iporpammer Cpegnero Oo1iiero
OOpa3zoBanus», PekomeHnausMu 1o peanusanuu CpeaHero oouiero oopazoBanus B
npejesiax OCBOEHUs 00pa30oBaTeIbHOM MPOrpaMMbl CPEHETO MPOoEeCCHOHATLHOTO
obpazoBanus (ot 01.03.2023r. Ne05-592).

Opranuzanus — pazpadboruuk: denepanbHOE rocylapCTBEHHOE OIOKETHOE
YUPEIKICHUE BBICILIETO o0OpazoBaHUs Kazanckuii HCCIIETIOBATEIIbCKUN
TEXHOJIOTHYECKUIN YHUBEpCUTET Ka3aHCKUI TEXHONOTUYECKUN KOJUIEDK.

PaccmoTtpena Ha 3acenanuu npeameTHO-1ukII0Boi komuccuu (IT1K)

npotokod Ne 7 ot "25" mapra 2025 T.

[Tpencenarens I1IIK / H.H. ®anuna
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OBIIASI XAPAKTEPUCTUKA PABOUYEN ITPOI'PAMMBbBI
OBHIEOBPA3OBATEJIBHOT' O IPE/IMETA «XUMUA+ITPOEKT»

1.1 Mecto mnpenMera B CTPYKType OCHOBHOH mpodeccuoHaIbHON
o0pa3oBaTeabHOM MPOrpaMMBbl

O011e00pa3oBaTeNbHbIN peaAMET «XUMUSD ABISETCS 00513aTeIbHON YaCThIO
00111e00pa30BaTeIbHOIO UKIA 00pa30BaTEIbHON IPOrpaMMbl B COOTBETCTBUU C
[Ipukazom Munnpocsemenus Poccun ot 15.11.2023 Ne 860 mo mnpodeccuu
18.01.34 JlabopaHT MO KOHTPOJIIO KadyeCcTBa ChIPbs, PEAKTUBOB, MPOMEXKYTOUHBIX
IPOIYKTOB, TOTOBOM MPOAYKIIMH, OTXOI0B IIPOU3BOICTBA (110 OTPACISAM).

1.2 llenwm u TUTaHUPYEMBIC PE3YIHTATHl OCBOCHUS TIPEIMETA
1.2.1 Tlenw u 3agauu IpeaAMeETa

Lens npenmMera: GopMUpPOBAHKE y CTYACHTOB MPEJACTABICHUS O XUMHUYECKOM
COCTaBJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa KakK OCHOBBI TPUHSITHUS
pElIEHUI B JKU3HEHHBIX W MPOM3BOJCTBEHHBIX CHUTYallMSIX, OTBETCTBEHHOIO
MOBEICHUS B IPUPOIHOM Cpee.

3agauu npeamMera:

- chopMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
MIPOLIECCOB U SIBICHUM B OKPYKAIOWIEH Cpelie, IIETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3HM 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABIIATH (POPMYJIbl HEOPTAHUYECKUX U OPTaHUYECKUX
BCIIECTB, YPaBHEHUS XUMHUYECKUX  pEaKlUHUi, OOBICHATH WX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

- chopMUpOBaTh HABBIKM TMPOBEJACHUS MPOCTCUIINX XUMHUUYECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAHUN ¢ COOJIFOJICHUEM TpaBUi  0€30MacHOTO
oOpalieHus ¢ BEIecTBaMu 1 JIa0OpaTOpPHBIM 000PYTI0BAHUEM;

- Pa3BUTh YMEHHMS MCIOJIb30BaTh UHGOPMAIIUIO XUMHUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

- chopMUpOBaTH YMEHHUSI IPOTHO3UPOBATH MOCJICICTBUS CBOEH IESITEILHOCTH

N XUMHWYCCKHX IIPUPOAHBIX, OBITOBBIX U IMPOU3BOACTBCHHBIX ITPOICCCOB;



- chopMupoBaThH MOHUMAHUE 3HAYUMOCTH JOCTIKEHUUW XUMUYECKON
HAyKW U TEXHOJOTUH JJISI Pa3BUTHS COIMMAILHON M TIPOU3BOICTBEHHOU cdep.

1.2.2 Tlnmanupyembie  pe3yabTaThl  OCBOEHHS  0OO0IE00pa30BaTEILHOTO
npeameTta B cootBercTBUM PI'OC CIIO u Ha ocHoBe PI'OC COO

KO,I[ nu HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA JUCHUIIIMHBL
HaMMCHOBAaHUEC

bopmMHpyeMbIX OO6mue JucuurimmHapHele
KOMIIETCHIINI

OK 01. Beibupats | B wactu TpymoBOro BOCIIUTAHUS: -BJIAJETh CUCTEMON XUMUYECKUX
CHOCOOBI PELIEHUs] | TOTOBHOCTH K TPYLy, OCO3HAHHE| 3HAHHIA, KOTOpask BKIFOYALT:

3a/1a4 LIEHHOCTHU MacTepCTBa, TPYAOII00UE; | OCHOBOIIOJIATaIOUINE TOHATHS
po)eCCHOHAIBHON | TOTOBHOCTH K AKTHBHOM | (XMMHUYECKHUH DJIEMEHT, aTOM,
JIeATeIIbHOCTH JNEATEIBHOCTH TEXHOJOTMYECKOW M| OJIEKTPOHHAsi 000JI0UKa aToma, S-,
MPUMEHUTEIBHO K | COIMAILHOM HAIPaBJIEHHOCTH, | P-, d-2JIEKTPOHHBIC OpOHTAITH
Pa3InYHBIM CIOCOOHOCTh WHUILIMMPOBATH, | AaTOMOB, HOH, MOJIEKYJIA,
KOHTEKCTaM IJIAHUPOBaTh W CaMOCTOSITEJIHHO | BAJIECHTHOCTD,

BBITIOJTHSATH TaKyIO JESTEIbHOCTD; AJIEKTPOOTPUIIATENILHOCTD, CTEIIEHb
HWHTEpeC K Pa3IUYHBIM OKHUCIICHUS, XUMUYECKas CBS3b,
chepam npodeccnoHaTBEHOM MOJIb, MOJISIPHAsI Macca, MOJISIPHBIIN
NeSTeTbHOCTH, 00BeM, YrIepoJHbIN CKETET,
Osnanenue YHUBEpCaTbHbIMU | QYHKIIMOHANBHAS IPyIIA, PaJAUKal,
y4eOHBIMU MM03HABaTEILHBIMH | ©30MEPUsl, ©30MEPBHI,

JICACTBUSAMMU: TOMOJIOTMYECKHUH P, TOMOJIOTH,
a)0a30BbIC JIOTUUECKUE JICUCTBUS: YTJIEBOJIOPOIbI, KHCIOPOI- U
CaMOCTOSITEIIbHO (opMyIHpOBaTE | A30TCOAEPKAIINE COCAUHEHHMS,

u AKTyaJIM3UpOBaTh 61/IOJ'IOFI/I‘ICCKI/I AKTHUBHBIC BCIIICCTBA
Hpo6JIeMy, paccMaTpuBaTh €€ (yFHeBOIIBI, JKUPHI, 6€JIKI/I),
BCECTOPOHHE; MOHOMCED, OJIUMEP, CTPYKTYPHOC
YCTaHaBJIUBATh CYILIECTBEHHBIH | 3BCHO, BLICOKOMOJICKYIAPHBIC
NPU3HAK  WIM  OCHOBaHMA  Juisi | COCAMHCHHUS, KPHCTAIUINICCKast
CpaBHEHMUS, KJIacCU(PUKAINH p | PCHICTKA, THUIIBI XUMHUICCKUX
00001IeHHS; peakiuil (OKUCIUTENbHO-
ONpeNeNaATh  IENH  JIeATeIbHOCTH,| BOCCTAHOBHTEIBHbIC, 9K30- H
3a/1aBaTh MapaMmeTpbl U KpuTepuu ux | SHAOTEPMUYCCKUE, PECaKINH
JIOCTHIKCHHS MOHHOTO 00MEHa), pacTBOp,
BBISIBIIATD 3aKOHOMEPHOCTHU | YJIEKTPOJIUTBL, HEICKTPOJIUTEI,
MPOTUBOPEUYUST B paccMaTpuBaeMbIx | HACKTPOIUTHICCKAA AUCconranms,
SABJICHUSAX, OKHCJIMTENb, BOCCTAHOBUTEb,
BHOCHTb KOPPEKTUBBI B S TEIBHOCTD, | CKOPOCTE XMMHYECKOH PeaKIHH,
OIICHUBATh COOTBETCTBUE PE3YNIbTATOB | XUMHIECKOC paBHOBECHE), TCOPUU 1
eIsIM, OIIEHMBATh prcKy | 33KOHBI (Teopust XUMHUIECKOTO
HOCIIEACTBUI NESTENbHOCTH; | CTPOEHHS OPTaHUYECKUX BEIIECTB
HaBBIKAMH Pa3peIIeHUsI MpooIieM; A.M. byrneposa, Teopust
-BBISIBJIAATE NIPUYUHHO-CIIEACTBEHHbIE 3JICKTPOIUTHYCCKOM AUCCOLUALINH,
CBA3M W AaKTyaJu3upoBaTh 3a1advy, nepuoandeckui 3akon JI.1.
BBIIBUTATL THUIIOTE3y €€ pPCLICHUA, Menneneesa, 3aKOH COXpaHEHUS
HaXOIUTH apryMEHTBI 717151 | MACChI), 3aKOHOMEPHOCTH,




JI0Ka3aTeNIbCTBA CBOUX YTBEPKACHUM,
3aJaBaTh IapaMeTppl M KpUTEpUHU
pelieHus;

-aHAJIM3UPOBATh IIOIYYECHHBIE B XOJI€
pelIeHns 3a/1a4l Pe3yJIbTaThl,

KPUTHUYECKH OLICHUBATh ux
JOCTOBEPHOCTb,

IIPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSAX;

-yMeTb  TEPEHOCUTh  3HAHHUS B

MO3HABATEIIBHYI0 M  MPAKTHYCCKYIO
00J1aCTH KU3HENEATCILHOCTH,

-yMETh HWHTETPUPOBATH 3HAHUSA W3
Pa3HbIX IPEIMETHBIX 00JIaCTeH;
-BBIJIBUTATh HOBBIC HJICH, IIpeJjiaraTh
OPUTMHAJILHBIC TTOJIXO/IbI U PELICHHUS;
CIIOCOOHOCTD UX HCITOJIb30BaHUs B
MO03HABATEILHON U COIMAIbHOM
MPAKTHUKE

CUMBOJINYECKUH S3bIK XUMUH,
(aKTOJOrMUECKUE CBEJCHUS O
CBOMCTBAX, COCTABE, II0Jy4YECHUH U
0e30macHOM HUCIOJIB30BAHUN
BOXHEHIINX HEOPIraHUYECKUX U
OpPraHUYECKUX BEILIECTB B OBITY U
IIPAKTUYECKOU NEeATEIbHOCTH
4eJI0BEKa;

YMETb BBIABIIATH XapaKTEPHbIE
IIPU3HAKU U B3aUMOCBS3b
U3yUYEHHBIX IOHATUH, IPUMEHSATh
COOTBETCTBYIOILUE MTOHATUS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHM4eCKUX
BEILECTB U UX IIPEBPALLCHU;
BBISIBJISATh B3aUMOCBSI3b
XMMUYECKUX 3HAHUHN C MOHATUAMU
U MPE/ICTaBICHUSAMH JIPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETb HCII0JIb30BATh
HAaUMEHOBAHMUSI XUMHUYECKHUX
COEIMHEHUI MEX1yHapOAHOIO
cor03a TEOPETUYECKOM U
IIPUKIIATHON XMMHUH U TPUBHAJIbHBIE
Ha3BaHMsI BaXHEMIINX  BELIECTB
(oTUNieH,  aneTWieH, TJIHIEPHH,
dbeHon, QopMampaerua, yKCycHas
KHMCIIOTa, TJUIUH, YyrapHbld ras,
YIJIEKUCHBIN ra3, aMMHUaK, ranieHast

U3BECTh,  HETalleHas  M3BECTh,
nuTheBass  coja U JAPYrHX),
COCTaBIIATh bopMmybl

HEOPraHUYECKNX M OPTaHUYECKUX
BEIIIECTB, YPaBHEHUS XHUMHYECKUX
peakiuii, OOBSICHATH HMX CMBICI,
MOATBEPKIATH XapaKkTepHbIE
XUMUYECKHE CBOMCTBA  BEILECTB
COOTBETCTBYIOIIMMHU
OKCIIEPUMEHTAMH U 3alUCSIMH
YpaBHEHUN XUMHUUYECKUX PEAKIIN;
YMETH yCTaHaBJIUBAThH
MPUHAJIEKHOCTh M3YyYEHHBIX
HEOPraHUYECKHUX M OPraHUYECKUX
BEILECTB K OINpPEACICHHBIM KJIaccaM
u rpymnmam COEIMHEHUH,
XapaKkTepU30BaTh COCTaB U
BOKHEHIIME CBOMCTBA; ONPENEIATH
BH/IbI XUMHYECKHUX CBA3EH
(xoBaneHTHas, HWOHHas,
MeTaJuIMuecKasi, BOJOPOIHAs ), TUIIbI

nux




KPUCTAJNTUIECKUX peLIeToK
BEILIECTB; KJIaCCU(PUIIUPOBATH
XMMUYECKHE PEaKLIUH;
-c(hopMuUpOBaTh NPEJICTABICHUS: O
MaTepuaIbHOM €AUHCTBE MUpAa,
3aKOHOMEPHOCTSAX U
II03HABAEMOCTH SIBJICHUI IPUPOIBI;
0 MECT€ U 3HaUY€HUH XUMHUU B
CUCTEME €CTECTBEHHBIX HAYK U €€
posM B 00eCrieYeHUH yCTOMYUBOTO
pa3BUTHS YEJIOBEUECTBA: B
peLeHny mpobIeM SK0JIOTHYEeCKO,
HHEPreTUYECKON 1 MUILEBOH
0€30MacHOCTH, B pa3BUTUU
MEIULUHBI, CO3JAHUU HOBBIX
MaTepUajIoB, HOBBIX UICTOYHUKOB
SHEpIuu, B 0OecreueHun
paloHaIbHOIO
IPUPOJIONIOIB30BaHUS, B
(opMUPOBAHUN MUPOBO33PEHUS U
oO1ielt KyJabTypbl UeIOBeKa, a
TaK)K€ IKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOHOM
cpene;

-BJI/IETh CUCTEMON XHUMHUYECKUX
3HaHWH, KOTOpas BKJIFOYAECT:
OCHOBOIIOJIATAIOINE TIOHATHUS
(TOTIOJTHUTENTEHO K CUCTEME
MOHITUH 6a30BOr0 YpOBHS) -
M30TOIIbI, OCHOBHOE U
BO30YKJEHHOE COCTOSIHHE aToMa,
rUOpUIN3aIHsT AaTOMHBIX
opbOuraneit, xummuuaeckas cBsi3b (" O
"u "n", KpaTHBIE CBSI3H), MOJISIpHAs
KOHIICHTPALHUs, CTPYKTYpHAs
dbopmyina, uzomepus (CTpyKTypHas,
reomeTpuueckas (Iuc-TpaHc-
U30MEepHsl), THUITbI XUMHYECKHX
peaxiuii (roMo- ¥ FreTepOreHHbIE,
oOpaTuMble 1 HEOOpaTUMBIE),
pacTBOpHI (ICTUHHBIE, TUCTIEPCHBIE
CUCTEMBI), KpUCTANIOTUPATHI,
CTENEHb IUCCOLMALINH,
AIIEKTPOJIN3, KPEKHHT,
PUQPOPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS,
JeKallye B OCHOBE IIOHUMAaHUs
NPUYHMHHOCTH ¥ CUCTEMHOCTHU
XUMHUYECKHX SIBIICHUM,
COBPEMEHHBIE IPEJICTABICHUS O




CTPOCHHH BEIIECTBA HA ATOMHOM,
MOJIEKYJIIPHOM U
HAIMOJIEKYJIIPHOM YPOBHSX;
IIPEACTABJICHHS O MEXaHU3MaxX
XUMHYECKUX PEAKIUH,
TEPMOJIMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX
UX INPOTEKAHUS, O XUMUYECKOM
PaBHOBECHUHU, TUCIIEPCHBIX
cucTemax, (GaKkTOJIOTUYECKUE
CBEJICHUS O CBOMCTBAax, COCTABE,
MOJTy4eHUH ¥ 0€30MacHOM
WCIIOJIb30BAaHUH BaXKHEUIIINX
HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM
JEeSITETHHOCTH YeNIOBEeKa; 00X
Hay4HbIX IPUHIUIAX XUMHUYECKOTO
MIPOU3BOJICTBA (HA pUMeEpe
MIPOU3BOJICTBA CEPHOU KUCIIOTHI,
aMMHaKa, MeTaHoJIa, epepaboTKu
He(TH);

-YMETb MPOBOAUTH PACUETHI 11O
XUMHUYECKUM (hopMynam u
YPaBHEHUSAM XUMUYECKHX PeaKLui
C MCMOJIb30BaHUEM (PU3NYECKUX
BENMYUH (Macchl, 00beMa razos,
KOJIMYECTBA BEIIECTBA),
XapaKTEepU3YIOIINX BEIeCTBa C
KOJIMYECTBEHHOU CTOPOHBI: PACUETHI
M0 HAXOXKACHUIO XUMUYECKOI
(GopMyJIbl BEILIECTBA; PACYETHI
Macchl (00bema, KOJIMUeCcTBa
BElIECTBA) MIPOAYKTA PEaKuu, €CIIu
OJIHO M3 UCXO/IHBIX BEUIECTB JIaHO B
BU/JIE PACTBOpA C OIIPEIEICHHON
MAacCOBOM J0JIEW pacCTBOPEHHOTO
BEIIIECTBA WU IaHO B U30BITKE
(MmeeT mpumecH);

pacyeTsl MacCOBOM MIIH O0BEMHOM
JIOJIA BBIXOJ1a MPOYKTA PEAKIINH;
pacueTsl TeIoBoro 3gdexra
peaxiuit, 00bEeMHBIX OTHOIIICHHIA
ra3os;

-YMETb BBISBIISITH XapaKTEPHBIE
MPU3HAKU U B3aUMOCBSI3b
W3YYEHHBIX MTOHSATUN, TPUMEHSTh
COOTBETCTBYIOIINE MOHSITHUS TIPU
OINMCAHUU CTPOCHHUS U CBOWCTB
HEOPraHUYECKUX U OPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;




BBISBJISITH B3aUMOCBSI3b
XMMHUYECKUX 3HAHUM C MOHATHAMU
U IIPEJCTABICHUAMHU JPYTUX
IPEIMETOB JUIsl 00JIee OCO3HAHHOIO
IIOHUMAaHHUA U OOBSICHEHUS
CYIIHOCTH MaTEPUAIbHOIO
€AMHCTBA MUPA;

-MCII0JIb30BaTh CUCTEMHBIE
XMMHYECKHUE 3HAHUSA JUIS
OOBSICHEHUS ¥ TPOTHO3UPOBAHHUS
SIBJICHUM, MTMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOLY;
YMETh UCII0JI30BaTh
HAaUMEHOBAHUS XUMHUYECKHUX
COEIMHEHUH MEXITYHApPOIHOTO
COH03a TEOPETUUYECKOH U
IIPUKJIAHON XUMUH U
TPUBUAJIbHBIE Ha3BaHUS BEILECTB,
OTHOCSIIMXCS K N3Y4EHHBIM
KJIacCaM OPraHUYECKUX U
HEOPraHUYECKUX COCIUHECHU;
HCIIOJIB30BaTh XUMUYECKYIO
CUMBOJIMKY JJIS1 COCTABJICHUS
(dhopMysT HEOPraHMYECKUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALIEHHBIX U
CKEJIETHBIX) (hOpMYJT OpraHMYECKHX
BELIECTB; COCTABIISITh YPABHEHHUS
XUMHUYECKUX PEeaKIUi U
pPacKpbIBaTh UX CYIHOCTb:
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKLUi
IIOCPEJICTBOM COCTAaBIICHUS
3JIEKTPOHHOIO OajaHca 3TUX
peaKkuuii; peakiuii HOHHOTO
oOMeHa ITyTeM COCTABIIECHUS UX
MOJIHBIX ¥ COKPAIIEHHbIX HOHHBIX
YPaBHEHUU; peakluii TUApOIIN3a,
peakiuii KOMILIEKCO0Opa3oBaHus
(Ha mpuMepe THIPOKCOKOMILIEKCOB
[IUHKA U QTIOMUHUS);
MTOATBEPKIATh XapaKTEPHbIE
XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMHU U

3aMUCAMU YPABHEHUN XUMUYECKUX
peaKkumii;

-yMeTb KJaccu(uIupoBaThb
HEOPraHUYECKNE U OPTaHUYECKUE
BELIECTBA U XMMHUYECKHUE PEAKIINH,
CaMOCTOSITENIEHO BHIOUPATH
OCHOBAHUS U KPUTEPUH JUIsL
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OK 02.
Hcnoap3oBaTh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
a”ajanu3a u
MHTEpIpeTalu

B obnacTu IeHHOCTH Hay4HOTO
MTO3HAHUS:

-c(hOpMHPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYD,

KJIacCU(UKALIUN U3Y9aeMBbIX
XUMHUYECKUX O0BEKTOB;
XapaKTEepU30BaTh COCTaB U
BAJKHEWILIME CBOMCTBA BEILIECTB,
MIPUHAUISKALIUX K OMPEICICHHBIM
KJIaccaM U TpymraM COeIMHEHUN
(mpocThie BelecTBa, OKCUIBL,
THJIPOKCHIBI, COJIU; YTIIEBOIOPO/IbI,
MPOCTHIE APUPBI, CIUPTHI, (HEHOJIBI,
QJIbJICTH]IbI, KETOHBI, KAPOOHOBBIC
KHCIIOTHI, CJIO’KHBIE 3(UPBI, )KUPBL,
YTJIEBOJIbI, AMUHBI, AMUHOKHUCIIOTHI,
OCJIKH); IPUMEHSTh 3HAHUSI O
COCTaBE U CBOMCTBAxX BELIECTB AJIA
AKCIIEPUMEHTAJILHON MTPOBEPKU
TUIIOTE3 OTHOCUTEIHEHO
3aKOHOMEPHOCTEH MPOTEKaHUS
XUMHUYECKUX PEAKIUN U
MIPOTHO3UPOBAHUS BO3MOXKHOCTEH
UX OCYIIECTBIICHHUS,

-YMETh TIOJITBEPKIaTh HA
KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTH PEAKLIMOHHOU
CIIOCOOHOCTH OPTaHUYECKUX
COEIMHEHUH OT KPaTHOCTH U THUIIA
koBajeHTHoH cBsizu ("0 " u "n"),
B3aMMHOT'O BIUSTHUS aTOMOB U
TPYII aTOMOB B MOJIEKYJIax; a
TaKXe 0T 0COOEHHOCTEH
peanu3anuu pazIuIHbIX
MEXaHU3MOB MPOTEKAHUS PEaKIINi;
-YMETh XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM M BO30YX/IEHHOM
COCTOSTHUY ) U MOHOB XHMHUYECKUX
sneMeHToB | - 4 mepnoioB
ITepnonnueckoit cucrems! J1.1.
MenpeneeBa v UX BAJICHTHBIC
BO3MOYXHOCTH, HCITOJIb3YSI TTOHSITHS
"s" "p", "d-anekTponHbIC"
opOuTanu, SHEPreTuYecKue
YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYIECKUX IJICMEHTOB H
00pa3yeMbIX UIMH COeTUHEHUH TI0
MIEPHOIaM U TPYIIIIaM;

-YMETh TIAHUPOBATh U BBITIOTHSTH
XUMHUYECKHH SKCIIEPUMEHT
(mpeBpallieHus: OpraHUYECKUX
BEUIECTB IPU HarpeBaHUH,
MOJIy4YEHHUE STUJICHA U U3YYEHHUE €ro
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uHpOpPMaLIUHU U
UH(POPMALIMOHHbIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccruona-
JBHOMN
JeSITeIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0O MECTa B MOJIUKYJIBTYPHOM
MUDE;

-COBEPLIEHCTBOBAHHUE SI3bIKOBOM U
YUTATENIBCKON KYJIBTYPBI KaK
CpeACTBa B3aUMOJICHCTBUS MEXITY
JOABbMHU U MIO3HAHUS MUDA;

- OCO3HaHHE LIEHHOCTH HAayYHOH
NesITeIbHOCTH, TOTOBHOCTh
OCYILLECTBIIATh IPOEKTHYIO U
HCCIIEI0BATENBCKYIO e TEbHOCTh
WHAWBUIYAIBHO U B TPYIIIE;
OBnazeHue yHUBEpPCAIbHBIMU
y4eOHBIMH TTO3HABATEIbHBIMA
JNEUCTBUSAMMU:

B) paboTa ¢ nHpOpManuei:

-BJIQ/ICTh HABBIKAMHU TTOTy4EHHS
nHGOpPMAIINU U3 HCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIHHO
OCYILECTBIIATh MOUCK, aHAIIU3,
CHCTEMaTHU3alluI0 U UHTEPIIPETALIUIO
nHGOpMaLMHPA3INYHBIX BUI0B U
(dbopM mpencTaBICHHS,

-C03/1aBaTh TEKCTHI B pa3IMYHBIX
(dbopmaTax ¢ yueToM Ha3HAUYCHHS
nHGOpPMAIIMY U [IEIEBON ayIUTOPHH,
BbIOMpAs ONITUMAIbHYIO (hopmy
MIPEJCTAaBIICHNS U BU3yaIH3allNH; -
OLIEHUBATh JJOCTOBEPHOCTb,
JETUTUMHOCTb HHpOpMaLINH, ee
COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-
THYECKUM HOPMaM;

UCIOJIb30BaTh CPE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH B
pelIeHIH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C
co0uroIeHreM TpeOOBaHHH
SPrOHOMUKH, TEXHUKHU 0€30MMacCHOCTH,
TUTHUEHBI, pecypcocOepexeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM
nH(POPMaIMOHHOMN 6€30MacHOCTH;

- BJIQJIETh HABBIKAMH PACIIO3HABAHHS
1 321U Thl HHOpMaIuH,
MH(POPMAIMOHHOM 0€30MacHOCTH
JUYHOCTH;

CBOMWCTB, KaUe€CTBEHHbIE PEAKLIUU HA
aJIbJIeTU b, KpaxMmall,

YKCYCHYIO KHCIIOTY; I€HaTypanus
O€JIKOB ITPY HAarpeBaHUH, LIBETHBIE
peaxkuuu O€IKOB; IPOBOANUTH
peaKIMyu HOHHOTO OOMeHa,
ONPEAEIATh CPEY BOAHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKLIUN
Ha cynb(haT-, KapOOHAT- U XJIOPHU/I-
aHMOHBI, Ha KATUOH aMMOHMSI;
pelaTh AKCIEpUMEHTaIbHbIE
3aga4y mo reMaM "Metaiel" 1
"Hemerasibl'") B COOTBETCTBHH C
IIpaBUJIaMU TEXHUKH 0€30I1aCHOCTH
npu oOpalleHNH C BEIIECTBaMH U
71a00paTOPHBIM 000PYIOBaHHUEM;
HPEJCTABIATh PE3YIbTATHI
XMMHUYECKOT0 IKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHHH
COOTBETCTBYIOIINX PEAKIIMN U
(dbopMynMpOBaTh BHIBO/IBI HA
OCHOBE ITHX PE3YyJIbTATOB;

-yMETh aHAJIM3UPOBATh
XMMUYECKYI0 HH(POpMaLHIO,
MOJIy4aeMYI0 U3 Pa3HbIX
UCTOYHHKOB (CPEJICTB MacCOBOM
uH(pOopMalny, CeTh

WnuTepHer u apyrue);

-BJIa/IETh OCHOBHBIMH METOZaMHU
HAy4YHOTO IO3HAHUS BELIECTB U
XUMUYECKUX SIBICHUH
(HabnrofeHue, U3MEpeHue,
AKCIIEPUMEHT, MOJIETTMPOBAHUE);
-YMETb IIPOBOJUTH PACUETHI 11O
XUMHUYECKUM (popMysam U
YPaBHEHMSIM XUMHUYECKUX PEaKIHii
C UCTOJIb30BaHUEM (PU3NUECKHUX
BEJIMYMH, XapaKTEePU3YyIOINUX
BELIECTBA C KOJIMUECTBEHHOU
CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIOBHUS) ra3o0B,
KOJIMUECTBA BEILIECTBA;
UCII0JIb30BaTh CUCTEMHBIE
XUMHYECKHIE 3HAHUS JIJISl IPHHSTUS
pelIeHHi B KOHKPETHBIX
KM3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;
-YMETbh CaMOCTOSITEIILHO
IUTAHUPOBATh U IPOBOJUTH
XUMHUYECKUAN SKCIIEPUMEHT
(mostyueHue U U3y4eHHEe CBOUCTB
HEOPraHMUYECKUX M OPraHM4eCKUX
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OK 04.
OddexTuBHO
B3aMMOJICHCT-
BOBAaTh U
paboTath B
KOJUIEKTHBE U
KOMaH/1e

-TOTOBHOCTh K CaMOPA3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIIPEIEIEHNUIO;

-OBJIa/ICHHE HABBIKAMU y4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U
COITMAJIbHOM JIESATEIbHOCTH;
OBnazeHue  yHUBEPCATbHBIMU

KOMMYHHKATHBHBIMUA JIENCTBUSAMMU:

0) COBMECTHasl IeITeIIbHOCTD:
-IIOHMMATh U HCIO0Jb30BaTh
MPEUMYIIEeCTBa KOMaHIHOU U
WHIUBUAYAITBHON pabOTHI;
-IPUHUMATh 1€ COBMECTHOM
NesTeIbHOCTH, OPTaHU30BBIBATH U
KOOpPJIMHHUPOBATh AEHCTBUS T10 €€

BELIECTB, KAUECTBEHHBIE PEAKIIUU
YIIEBOJOPOAOB Pa3IMYHBIX
KJIACCOB U KHUCJIOPOJICOAEPIKALUX
OpPraHMYECKUX BEILECTB, PELICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 110
pacrno3HABaHUIO HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB) C
coOr0IeHreM MpaBuil 0€30MacHOT0
oOpaleHns ¢ BeEeCTBAMU U
1a00paTOpHBIM 000PYIOBAaHUEM,
(bopMynMpoBaTh 1eIU
UCCIIEIOBaHMsL, IPEIOCTABIISTD B
pasnu4yHON GopMe pe3ynbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;
-YMETb OCYILECTBIATh
LEeJICHAPABJIECHHbIN MOUCK
XMUMUYECKON HH(OopMaIiy B
Pa3IMYHbIX UCTOYHUKAX (HayyHas
U yueOHO-Hay4Has JIMTepaTypa,
CpeJICTBAa MaccOBOM MH(pOpMaIIHH,
cetb VIHTEpHET U Apyrue),
KPUTHYECKH aHAIU3UPOBATh
XMMUYECKYI0 HH(POpMALHIO,
nepepabaTbIBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJIEHHON ydeOHOM 3aaueii;
BJIAZIETh CUCTEMOM 3HAHUU O
METOJIaX HAy4YHOT'O TIO3HAHHUS
SBJIGHUHN TIPUPOJIbI, UCIIOIB3YEMBIX
B €CTECTBEHHBIX HAYKaX U
YMEHMSIMH IPUMEHSATD 3T 3HAHUS
IIPU SKCIIEPUMEHTAIILHOM
UCCJIEOBAaHUM BELLECTB U JUIS
00BsICHEHUS! XUMUYECKUX SIBIICHUH,
MUMEIOLIUX MECTO B IPUPOJIE
MPAKTUYECKON AESITeIbHOCTH
4eJI0BEKA U B [IOBCETHEBHOM
KU3HU;

- YMETh IIAHUPOBATh U BBHIIOJIHSTH
XUMHYECKHH SKCIIEPUMEHT
(mpeBpalieHus: OpraHMYeCcKuX
BEIIECTB MPHU HArPEBaHHH,
MOJTy9YeHUE STUIICHA M H3yUeHHE
ero CBOMCTB, KAUECTBEHHbIE
pEaKIMK Ha ajbJICTH/IBI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JIeHaTypanus
OEJKOB NpH HarpeBaHHH, [IBETHHIC
peaknuu OEIKOB; MPOBOAUTH
peakIy HOHHOTO OOMEHa,
OTIpEeNeNATh CPEAY BOJHBIX
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JOCTUKEHHIO: COCTaBJIATH IJIaH
JENCTBUN, pacIpelessiTh POJIU C
y4€TOM MHEHHUM Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHON
paboTHI;

- KOOPJMHUPOBATh U BBIITOJIHATD
paloTy B YCIIOBHSIX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aHMMOJCHCTBUS;

-OCYILECTBIIATH IO3UTUBHOE
CTpaTErnyecKoe MOBEJCHUE B
Pa3IUYHbIX CUTYaLUsX, IPOSIBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITH
MHULMATUBHBIM

OBnazeHne yHUBEpPCAIbHBIMU
PETYJIATUBHBIMU IEHCTBUSAMU:

I') IPUHATHE ce0sl U IPYTUX JIIOACH:
-[IPUHUMATh MOTUBBI U apTyMEHTHI
JAPYTUX JIIOJIEH IIpU aHAJIN3e
PE3yJIbTaTOB AEATEIbHOCTH;
[IpU3HABaTh CBOE IIPaBO U MIPaBO
APYTUX JI0/Ied Ha OLIUOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATH
MUD € MTO3ULUH IPYrOro YEJIOBEKA;

pPacTBOPOB, KAUECTBEHHBIC PEAKITUI
Ha cynbdar-, kapOoHaT- U XJIOPHUI-
AHWOHBI, HA KATHOH aMMOHWS;
peliaTh HKCIIepUMEHTaIbHbIE
3aja4u 1o reMaMm "Merasuibl" u
"Hemerasisl'") B COOTBETCTBHH C
IIpaBUJIaMU TEXHUKH 0€30I1aCHOCTH
pu 0OpaleHn! ¢ BEIIECTBAMHU U
J1a00paTOPHBIM 000PYIOBAHUEM;
MIPEJICTABIISITh PE3YIIbTATHI
XUMHUYECKOTO SKCIIEPUMEHTA B
dbopmMme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUM U
(GbopMyIMpOBaTh BEIBOJIBI HA
OCHOBE ITHX PE3yJIbTaTOB;

-YMETh CaMOCTOSITENILHO
TUTAHUPOBATH U ITPOBOIUTH
XUMHYECKUN SKCIIEPUMEHT
(monmydeHue U u3y4yeHue CBONCTB
HEOPraHMYECKUX U OPraHMYeCKHUX
BEIIICCTB, KAUECTBEHHBIC PCAKITUU
YIIIE€BOIOPOAOB PA3IMUHBIX
KJIACCOB M KHCJIOPOACOACPIKAIINX
OpPraHMYECKUX BEIIECTB, PELICHHUE
IKCIIEPUMEHTATBHBIX 33134 110
pacrio3HaBaHUIO HEOPTAaHUIECKUX U
OpraHUYECKUX BEIIECTB) C
COOJTI0ICHHEM MPABIIT 0€30MTaCHOTO
oOpallieHus ¢ BEIeCTBAMU U
71a00paTOPHBIM 000PYIOBaHUEM,
dbopMynupoBaTh 1ENH
MCCIIEIOBAHMSI, IPEOCTABIISATE B
pa3andHoil popMe pe3yNnbTaThl
IKCIIEPUMEHTA, aHATM3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;
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2. CTPYKTYPA U COAEPKAHUE OBLHIEOBPA3OBATEJIBHOI'O
HPEIMETA «XUMUA+ITPOEKT»

2.1 O0bem npeameTa ¥ BUAbI Y4eOHOM padoThI

Bun yue0Hoi1 padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOI POrpaMMbl 192
AUCHUTLTHHBI
B T.4.
OcHOBHOe cojiep:KaHue 130
B T.4.:
TEOpPETUYECKOE 00yUYeHHUE 42
Ja00paTOpHBIE 3aHIATHUS 16
NPAKTUYECKUE 3aHATUSA 40
WHJIUBUTYaJIbHBIA IPOCKT 32
IIpogeccnoHAILHO-OPUEHTHPOBAHHOE 40
coaep:kaHue  (coaep:KaHue  NPHUKJIATHOIO
MO/yJIs1)
B T.4.:
TEOpETHUIECKoe 00yueHne 8
NPAKTHYECKUE 3aHATUSA 24
Ja00paTOpHBIE 3aHITHUS 8
KOHCYJIbTAIIUU 18
IIpomexkyTouHasi arrecTauus 4
(3x3aMeH)
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2.2. TeMaTU4eCKN IUIaH U COAEPKAHUE TUCHUTUINHBI

HaumenoBanue Copepxanne yueOHOro Marepuaia (OCHOBHOE U MpodecCHOHaIbHO-OpUEHTUPOBAaHHOE), 1abopaTopHbie U | OObeM | DopMupyeMbl
pa3zienoB U TEM MPaKTUYECKHE 3aHATHUS, TPUKIIATHON MOy 4acoB e
KOMIIETEHIINH
1 2 3 4
OCHOBHOE COJIep>KaHUe 98
Paznen 1. OcHOBBI cTpOCHUS BEIIECTBA 8
Tema 1.1. OcCHOBHOE coJiepKaHue 10 OK 01
Crpoenne aromos Teopetuueckoe oOydyeHue 4
XUMHUYECKHUX
37IeMEHTOR U CoBpeMeHHast MOJIENb CTPOCHHS aToMa. DIIeKTpOoHHAst KoHpuryparus aroma. Kiaccupukanus XuMru4eckux
npupoa 3JIEMEHTOB (s-, P-, d-37eMeHThI). BaneHTHBIE 31eKTPOHBI. BalleHTHOCTE. DJIEKTPOHHAS IPUPOIa XMMUYECKON
XAMIIECKOI CBSI3U. DIEKTPOOTpHULIATEeIbHOCTh. KOoBasieHTHAs CBsA3b, €€ PAa3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs
CBSI3H (oOMeHHBI U TOHOPHO-aKIenTOpHbIN). MoHHas cBsi3b. MeTammueckas cBsi3b. BogopoiHas cBsi3b. 10
MeXMOJIEKYIISIPHBIE B3aUMOJEHCTBUS.
N3oTomnbl, 0CHOBHOE M BO30YXJIECHHOE COCTOSTHUE aTOMa, THOPHUAU3AIMs aTOMHBIX OpOUTasei.
[IpakTrueckue 3aHATHS 2
Perenne mpakTH4YeCcKUX 3aJJaHUI Ha COCTABIIEHUE YJEKTPOHHO-Tpaduueckux GopmMyi 3neMeHToB 14
MEPUOJIOB.
Pemenue 3aiannii Ha UCMIOIB30BAHUE XUMUYECKONM CUMBOJIMKH U Ha3BaHUW COEIMHEHUI IO HOMEHKIIAType
MEXIYHAPOJAHOTO COI03a TEOPETUYECKON U MPUKJIAJHOW XUMUHU U TPUBUAIBHBIX HA3BaHUU JJI1 COCTaBJICHUS 2
XUMHYECKHX (OPMYII ABYXaTOMHBIX COeIMHEHUHN (OKCUIOB, CYIb(UIOB, THAPUIOB U T.I1.) U APYTUX
HEOPTraHUYECKUX COCAMHEHUI OTJEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE cojiepKaHue 2 OK 01
OK 02
Teopetuueckoe oOydeHue
[IpakTrueckue 3aHATHS 2




[lepuoanueckuit
3aKOH U Taliuma
J.N. MenneneeBa
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[lepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii cMmbici [lepuoanueckoro
3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMHU
MIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUYECKOT0 AieMeHTa B [leproanueckoi
cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuoandeckoro 3akona JI.1. Menneneea. [Iporuossi
H.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aAIUI0 XUMUUYECKUX
3JIEMEHTOB

«Metaymnyeckue / HeMeTaNIMIeCKUe CBOKWCTBA, 3JIEKTPOOTPHUIIATEIIHHOCT M CPOJICTBO K DJIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B COOTBETCTBHE C UX AJICKTPOHHBIM CTPOSHHUEM U TMOJIOKEHHUEM B TICPUOUICCKOM
cucteMe XxuMuueckux snemenToB /.M. MeHneneeBay.

Paznen 2. Xumnueckue peakiuu

Tema 2.1. Turmsr
XUMHYECKUX
peakuuii

OcHoOBHOE coJiepKaHue

Teoperuueckoe o0ydyeHue

Krnaccudukanus u THITBI XHMUYECKUX PEAKIIUH C y9acTHEeM HEOPTaHUYECKUX BellecTB. KomyecTBeHHbBIE
OTHOIIIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIC 3aKOHBI B XUMHUHU U PACUETHI 110 YPaBHEHUSAM
XUMHUYECKUX peakuuil. MoJib Kak eJMHUIA KOJIMYeCTBa BemecTBa. MomsipHas Macca. 3aKOHbI COX paHEHUs
MacChl U SHEPTHUU.

3akon ABorajipo. MomnsipHblit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.

Peakiuu koMIiekcooOpa3oBaHus C y4aCTHEM HEOPTaHUUYECKHUX BEIIECTB (HA MIPUMEPE THAPOKCOKOMILIEKCOB
[IMHKA U ATFOMUHUA).

HpaKTI/I‘leCKI/IC 3aHATUA

CocraBieHre ypaBHEHUH peakifii COeqUHEHNUs, pa3IoKeHus, 3aMeeHNs, OOMEHa. Y paBHEHUs peakLuit
TOpEHUs, HOHHOTO OOMEHa, OKUCIIEHUS-BOCCTAHOBIICHUSI.

Pacuer konM4eCTBEHHBIX XapaKTEPUCTUK MCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOJIYKTA PEAKLIUU COEAUHEHHs, €CIIM OJJHO U3 BEIIECTB JJaHO B U30BITKE
W/WIM COAEPKUT NpuMecH. PacyeT MaccoBoi miiM 00beMHOM 10JIM BbIX0/1a IPOAYKTA PEAKIINN COEAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOJIMYECTBO
BEIIECTBA) MPOAYKTA pEaKIUH, €CIIM OJJHO M3 BEIIECTB JaHO B BUJIE pACTBOPA C ONPECICHHON MacCOBOM
JI0JIEH PAaCTBOPEHHOI'O BEILIECTBA.

OK 01
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ypaBHeHI/IH OKHCIICHHS-BOCCTAaHOBJICHUS. CTeneHb OKHUCIeHUA. OKHUCIUTENh U BOCCTAHOBUTEIIb.
OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKkuuu B IIpupoa€, IpOU3BOJACTBCHHBIX ITPOLECCaX U

KHU3HEIESATEIbHOCTH OpraHu3MoB. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIN OTeHIMAN cpeapl. CocTaBiieHUE U 2
YpaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOAOM 3JIEKTPOHHOr0 OasiaHca. TunudHble
HEOPraHUYECKHUE OKUCIIUTEIN U BOCCTAHOBUTEIH. DIEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH.
Tema 2.2. OCHOBHOE coJiepKaHne 2 OK 01
ONEKTPOIUTIYIEC | Teoperyyeckoe 0bydeHIe
Kasi Tuccoluanus
I IOHHBIH 06Men | L COPHS SJICKTPOJIMTHIECKON Aucconnannu. Peakuun noHHOro oomeHa. CocTaBlieHHe peakinii HOHHOTO 6
00MEHa ITyTeM COCTaBJICHHSI UX MOJHBIX U COKPAIICHHBIX HOHHBIX YpaBHEHUI.
I'uaponns coneil. 3HaueHne ruapoan3a B OMoJornueckux oOMeHHbIX mporeccax. Ilpumenenue ruaponusa B
IIPOMBIIIJIEHHOCTH.
Paznen 3. CtpoeHue u CBOMCTBa HEOPTaHUYECKUX BEILIECTB 22
Tema 3.1. OcCHOBHOE coJiepKaHne OK 01
Knaccnduxarius, Teopernueckoe 06yueHNE OK 02
HOMEHKJIaTypa U
cTpoeHHe [Tpeamer Heopranuueckoi xuMuu. Bzanmocss3p Heopraunyeckux BemecTs. Knaccudukanus
HeopraHuyeckux |HCOPraHMYECKHX BEIIECT. [Tpoctbie u crnokHble BemecTBa. OCHOBHBIE KIJIACChI CI0XKHBIX BEIIECTB (OKCHIBI,
BEIECTB TUAPOKCHUABI, KUCIIOTBI, COIM). HOMeHKIaTypa 1 Ha3BaHNE HEOPTaHUYECKUX BELIECTB UCXOS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHHE XUMUUECKON (POPMYJIbI UCXOJI U3 HAa3BaHMSI BEILIECTBA 110
MEXIYHAPOJAHON HUJIU TPUBUAIBHOW HOMEHKIIATypE.
MexMonekyspHbIe B3auMoaencTBus. Kpucramiornaparel. ArperaTble COCTOSIHHS BELIECTBA. 8
Kpucrannumueckue u amopgHsbie BemecTBa. TUIbI KPUCTAUINYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHas,
MOHHAsl, METaJTTN4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKOM PEIIETKH.
[TprunHB MHOTOOOpAa3Usl BEIIECTB.
CoBpeMeHHbIE MPECTABICHUS O CTPOEHUU TBEPJIBIX, )KUJIKUX U ra3000pa3HbIX BemecTB. JKuakue
KPHUCTAJLIBIL.
[IpakTueckue 3aHATHS 4
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Pemienue 3a1au Ha pacueT MaccoBOM A0 (MAacChl) XUMUYECKOTO JIEMEHTa (COSAMHEHUS) B MOJIEKYJIe
(cMecH). PerieHre mpakTHYECKHX 3a/IaHUH 110 KJIACCH(HUKAIIMY, HOMEHKIIATYPE U XUMUYECKHM (hopMysiam
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB (HAa3bIBATh U COCTABIIATH (POPMYIIBI XUMHUECKUX BEIIECTB,
OTIpeNeNATh NPUHAAJICIKHOCTD K Ki1accy). VcTouHuku XxuMudeckoi nadopMaiiu (HaydHas 1 yaeOHO-
Hay4YHas JINTEpaTypa, CPeICTBa MAacCOBOM nHpopmanuu, cetb MuTepHET U npyrue). [louck nadopmanmu no
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (POPMYIIaM.

Tema 3.2.
DOU3HKOXUMUYECK
He CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

OcHoOBHOE coaepkaHue

12

Teoperuueckoe o0ydyeHue

Mertamier. O0ure puznyeckre 1 XuMUIECKne CBOMCTBa MeTayutoB. CIIocOOBI OTy4YeHHUs. 3HaUCHHE
METaJIJIOB M HEMETAJUIOB B IPUPOJIE U KU3HEACATEIHLHOCTH YeIIOBEKa i OpraHu3MoB. Koppo3us MeTasios:
BUJIBI KOPPO3UH, CITOCOOBI 3aIIUTH METAIIJIOB OT KOPPO3HH.

Hemerannpl. O6mue ¢puznyeckue 1 XuMUYeCKre CBOMCTBA HEMETAUIOB. TUnruHbIe CBOMCTBA MeTaioB [V—
VII rpynn. Kitaccuukanusi © HOMEHKJIATypa COeIMHEHUI HeMeTautoB. KpyroBopoThl OMOTCHHBIX
JJIEMEHTOB B IIPUPOJE.

XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/I,[[OB, THUAPOKCHUIAOB, KUCIIOT, cojieit
n ,I[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB IMPOCTBIX BEHIECTB, BOAOPOAHBIX COC,Z[I/IHeHI/II\/’I, BBICIIHUX
OKCHUIOB U THAPOKCHUIOB.

[IpakTrueckue 3aHATHS

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUI C y4aCTUEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUH U
aM(pOTEpHBIX THUIPOKCHUIOB, HEOPTaHMUECKUX COJIEH, XapaKTepU3YIOIIMX UX CBOMCTBA.

PelreHne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA U MTOJIy4YECHUE HEOPTraHUYECKUX
BEIIECTB.

JIaGopaTopHbIe 3aHATUS

OK 01
OK 02
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JIaboparopHast pabota «CBOHCTBA METAJUIOB U HEMETAILIOBY.
HccnenoBanue GU3NUECKUX U XUMHUYCCKUX CBOMCTB METAJIIOB U HEMETAILIOB. PellleHre SKCIepuMEHTATbHBIX

3aj]a4 110 CBOMCTBAM XMMHUYECKHM CBOMCTBAM METAJJIOB U HEMETAJIJIOB, 10 PACIIO3HABAHUIO U MTOJYUCHHIO 2

COEIMHCHUI METAJNIOB U HEMETAILJIOB.
Tema 3.3. OcHoBHOE coJiep>kaHre 4 OK 01
IIpouspoacTso Teopernueckoe 0OyueHHE OK 02
HEOPTraHUYECKUX
BEILCCTB. OO1m1re mpeacTaBICHHs O MTPOMBIIUICHHBIX ClIOCO0aX MOMYyYCHUsT XMMUYECKHUX BEIIECTB (Ha IpUMepe
3HaveHme U MIPOU3BOJICTBA AMMHUAKa, CEPHOM KHCIIOTBI).
NpUMeHEHHE B Yepnas u 11BeTHast MeTauTyprus. [IpakTiueckoe mpUMEHEHHE dIIEKTPOIN3a IS TIOTYYCHUS MICIOUHBIX, 6
GBITY 1 Ha HIETI0OYHO3EMENTbHBIX METAILIOB U alltfoMUHUS. CTEKIIO U CHIIMKATHASI IPOMBIIIIICHHOCTh. [Ipo0iieMa 0TX0/10B U
MPOM3BO/ICTBE MOOOYHBIX MTPOAYKTOB.

[IpakTHyeckue 3aHATUSL 2

Pernrenue npakTHKO-OPUEHTUPOBAHHBIX 33J]aHUI O POJIM HEOPTaHHMUYECKOW XUMUH B PA3BUTHH MEIUIUHBI, 2

CO3JIaHMH HOBBIX MaTEPUATIOB (B CTPOUTENILCTBE U AP. OTPACIISAX MPOMBINIICHHOCTH ), HOBBIX UCTOYHUKOB

SHEpruu (aabTepHATHBHBIC HCTOYHUKH SHEPTUHU) B PEIICHUHU MPOOIeM SKOJOTHUECKOW, SIHEPTETHUECKON U

MUIIEBON OE30MaCHOCTH.
Paznen 4. CTpocHHe U CBOMCTBAa OPraHUYECKUX BEIECTB 30
Tema 4.1. OcHoBHOE coJiep>kaHne OK 01
Knacenpuxauns, | teoperyueckoe obyuenne
CTpOCHUE U
HOMEHKJIaTypa [Ipenmer oprannveckoit xumun. B3anMocBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIICCTB.
OpraHMYecKHX XUMHUYECKOE CTPOCHUE KaK MOPSI0K COSAMHEHHS aTOMOB B MOJICKYJIC COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE
BEIIIECTB MOJIOKEHHSI TEOPHH XMMUYECKOTO CTPOSHHS OpraHMYeCKUX coenHeHuit A.M. bytiepoBa. YriepoaHbiid

CKEJIET OPraHUYECKOW MOJICKYJIbl. MOJIEKYIIIPHBIC U CTPYKTYpPHBIC (pa3BepHYTHIC, COKPAIIICHHBIC)

6

Xxumuueckne GopmyIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTpOeHUs MoJiekyll. M3omepus u
M30MepbI (CTPYKTYpHasi, reoMeTpuueckas (Iuc-Tpanc-uzomepusi). KpaTtHocTh XUMHUYECKON CBS3H.
[Tonsitre o pyHkuMoHaNbHOMU rpymme. [IpuHnune Ki1accuuKanuyu OpraHUuecKUX COSTUHEHHH.
MexnyHapoaHasi HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COETMHEHUI.
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[IpakTrueckue 3aHATHS

Homenknarypa opraHMuecKux COeJMHEHUH OT/IEIbHBIX KJIACCOB (HACBIILIEHHbIE, HEHACBIIICHHBIE U
apOMAaTUYECKUE YIIIEBOIOPO/Ibl, CIUPTHI, (PEHOIIBI, alIbJETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U 1P.)
CocraBieHre TOMHBIX U COKPALICHHBIX CTPYKTYPHBIX ()OPMYJI OPTaHUYECKUX BELIECTB OTJCIBHBIX KIaCCOB,
UCTOJIB3Ys MX Ha3BaHU [0 CUCTEMAaTHYECKON HOMEHKIaType. Pacuetsl npocreiimeii popmyibl opraHndeckoi
MOJIEKYJIbl, UCXO/ISl U3 3JIEMEHTHOI'0 cocTaBa (B %).

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOE coJiepKaHue

16

TeOpeTI/I‘leCKOG O6y‘IeHI/I€

10

OK 01
OK 02

OU3UKO-XUMUYECKHE CBOWCTBA OPTaHWYECKUX COSIMHEHHI OTJEbHBIX KJIACCOB (OCOOCHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIATypbl BHYTPH KJIacca; FOMOJIOTHUECKUH psia 1 ob1as popmyria; H30Mepus;
¢bu3nvecKkre CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYYCHNU):

— IIPEEIIbHBIE YITIEBOAOPOABL. ['OpeHre MeTana Kak OAUH U3 OCHOBHBIX HCTOUYHHUKOB TEILIA B
IIPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIEBOIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE
AJIKAHOB;

— HenpeeNbHbIE U apOMaTUYEeCKHe yriieBoaoposl. [lonumepu3sanus 3TuaeHa Kak OCHOBHOE HallpaBJIE€HUE €ro
UCIoNb30BaHus. ['opeHne aneTuieHa Kak ICTOYHUK BBICOKOTEMITEPATYpPHOTO IIJIaMEHU ISl CBAPKU U PE3KU
METAaJIJIOB;

— KUCJIOPOJICOIEprKaIIfe COeTUHEHUs (CITUPTHI U POCThIE dPUPHI, PEHONBI, aTbAETUIBl U KETOHBI,
KapOOHOBBIE KUCJIOTHI U UX TPOU3BOAHBIE). [IpakTHUeCcKOe MpUMEHEHNE YTHIICHTIINKOIS, TIUIEeprHa, eHoa.
[Tpumenenue hopmanbaeruia, aleTalbIeruaa, yKCyCHOM KUCI0Thl. Mbllla KaK COJIHM BBICIIMX KapOOHOBBIX
KHCI0T. MoIoII1e CBOMCTBA MBLIA;

— a3zoTCcoACPIKAIUC COCANHCHUSA (aMI/IHLI 1 aMHUHOKHCJIIOTHI, 6CJ'IKI/I).

KHaCCI/I(I)I/IKaI_II/ISI 1 0COOCHHOCTHU OpTraHU4YCCKUX peaKuHﬁ. Peaknonnblie HCHTPHI. Panukansr.
HCpBOHa‘{aJ'IBHBIe IMOHATHA O THUIIaAX U MEXAHU3MAX OPraHUYCCKHUX peaxunﬁ.

[IpakTrueckue 3aHATHS
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Pemrenne nenoyex nmpeBpalleHii Ha FEHETUYECKYIO CBSI3b MEK/y KJIacCaMU OPraHU4eCKUX COCIUHEHUH C
COCTaBJICHMEM Ha3BaHUI OPraHUYECKUX COCIMHEHUH 110 TPUBUAILHOW UM MEXAYHAPOIHOU
CUCTEMAaTUYECKOM HOMEHKJIaType. Pemenue pacyeTHbIX 3a1a4 110 YPAaBHEHUAM PEAKLUN ¢ y4aCTHEM
OpPraHUYECKUX BELIECTB.

JlaGoparopHble 3aHATHS

JIaboparopHas padota «llomyueHue sTuIeHa U U3y4EHUE €r0 CBOUCTBY.

[Tony4yenue 3TusICHA U3 3TAHOJA B 1a0OPATOPUU U U3YYEHHUE €r0 (PU3NIECKUX U XMMUYECKHX CBOMCTB.
CocraBiieHne peaklyil IPUCOESIUHEHHS U OKUCIICHNS Ha IIpUMepe 3TUieHA. PerieHre pacueTHbIX 3a/a4 C
UCIOJIb30BaHNEM TUIOTHOCTH T'a30B MO BOJOPOY U BO3IIYXY.

Tewma 4.3.
Oprannueckue
BEILIECTBA B
KU3ZHEESITEIIbHOC
TH 4YE€JIOBEKA.
[IpousBoacTeo u

OcHoOBHOE COOCPIKAaHUC

TeOpeTI/I‘leCKOG O6y‘IeHI/I€

buooprannueckue coequnenus. [Ipumenenue u 6uosgorudeckas poib yrieBooB. OKHCIEHUE YIIIEBOAOB —
WMCTOYHUK YHEPTUH JKUBBIX OpraHu3MoB. O01acTu MPUMEHEHUS aMUHOKHUCIIOT. [IpeBpamieHus 6eIKoB MHIN
B opranu3Me. buonorndeckue Gpynknuu 6enkoB. buonornueckne GyHKIUU )KUPOB. Pob opranndeckoit
XUMHH B PEIICHUU TPOOJIeM MUIIEeBOH 0€30MacHOCTH.

OK 01
OK 02

IIPUMEHEHHE
OpraHUYEeCKUX
BEILECTB B
IIPOMBIILIIEHHOCTH

HyxnenHoBble KUCIIOTHI: cocTaB U cTpoeHue. CtpoeHue HykieoTu10B. CoctaB HykiaenHOBbIX kucioT (JIHK,
PHK). Posib HyKJIEMHOBBIX KHCIIOT B KU3HEAESITEIbHOCTH OPraHU3MOB.

ITpon3BoACTBO OPraHNYECKUX BELIECTB: IPOU3BOACTBO METAHOIIA, NTepepaboTka HeTu. [lommdTHieH kak
KPYIHOTOHHAKHBIM IPOJYKT XMMUYECKOT0 Ipon3BoAcTBa. [IpuMmenenue stuieHa. [IponsBoacTso u
IIPUMEHEHHE KaydyyKa U PE3UHBI.

CuHTeTHYECKHE U NCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [IpakTHyeckoe nCIoib30BaHne
BOJIOKOH. CHHTETHYECKHUE MIICHKH: U30JISILIKS IS IPOBOOB, MEMOpAHBI /1711 OPECHEHMSI BOJIbI, 3alIIUTHBIE
TUIEHKHU JJIs1 aBTOMOOMIIEH, MIaCThIPH, XUPypruiyeckue noBsa3Kku. HoBble TEXHOIOTHUH TalbHENIIEro
COBEPILICHCTBOBAHUS MOJIMMEPHBIX MATEPHUAIIOB.

Ponb oprannyeckoil XuMHUU B pellIeHUU MpoodieM SHEPreTHYecKo 0€30MacCHOCTH, B pa3BUTUU MEIUIIMHBI,
CO3JIaHMH HOBBIX MaTEpPHAJIOB, HOBBIX HCTOYHMUKOB SHEPTUH (AIbTEPHATUBHBIC HCTOUYHUKH SHEPTHHN).
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[IpakTrueckue 3aHATHS

Perrenue npakTuKo-OpUEHTUPOBAHHBIX 33JJaHUM MO COCTABICHUIO XUMUUECKUX PEAKIINM, OTpaskaroIInX
XUMHYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COEIMHEHUN B Pa3IMYHBIX cpeax (MPUPOIAHBIX, OMOJOTHUYECKHX,
TEXHOTE€HHBIX).

Paznen 5.

Kunernueckue u TepMOJAMHAMUYECKUE 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX PEaKLIUN

12

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MIPOTEKAHUS
XAMHUYECKHUX
peakiuii

OcHoOBHOE coaepkaHue

TeOpeTI/I‘leCKOG O6y‘IeHI/I€

Xumnueckue peakiuu. Kinaccupukanus XuMUYeCKUX peakluii: no ¢pa3oBoMy cOCTaBy (TOMOIre€HHbIE U
reTeporeHHbIe), 0 NCIOIb30BAHUIO KaTalln3aTopa (KaTaTUTHUECKUE U HEKaTaJIUTUYECKHE).

CKOpOCTb peakluu, €e 3aBUCUMOCTb OT pa3IMYHbIX (DAaKTOPOB: MPUPO/IbI PEArUPYIOLINX BEILECTB,
KOHIICHTPALIMU pearupyroiux BemecTB, TeMieparypsl (nmpasuio Bant-I'odda), mmomann peakinoHHOM’
IIOBEPXHOCTH, HATM4M KaTanu3aropa. Posip karanu3atopoB B IPUPOAE U MPOMBIIIIIEHHOM IPOU3BOJICTBE.
OHeprus akTUBalMU. AKTUBUPOBAaHHBIN KoMIuieke. Katanuszatopsl u katanus. Ponb karanu3zaTopoB B mpupoje
Y IIPOMBILLIEHHOM IPOU3BOJICTBE.

JIaGopaTopHbIe 3aHATUS

OK 01
OK 02

N3yuenne 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIMU OT KOHIICHTPALUHA PEAarupyrolnX BEUIECTB U
TEMIIEPATYPHI.

JlabopaTopHas pabota

1.Jlaboparopnas pabota «Onpenenenne 3aBUCUMOCTH CKOPOCTH PEAKITUH OT KOHIIEHTPAIIMH Pearupyronmx
BemiecTBy. MccnenoBanne 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTpauu. OnpesieieHrne KOHCTaHThI
CKOPOCTH peaKIny rpaduuecKuM METOIOM.

Tema 5.2.

OcHOBHOE coaepkaHue

Teopetuueckoe o0ydyeHue

OK 01
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Tepmoaunamuuec |Knaccuduxanus XMMUYECKUX PEaKIHiA: 1O TEIIOBOMY 3P PeKTy (3K30TepMUUYECKHE, YJHTOTEPMUUIECKHE), 110 OK 02
KM€ obpatumocTH (oOpatumble 1 HeoOpaTuMble). TernoBbie 3 PEeKTh XMMUYECKUX peakiuid. TepMoxuMudeckue
3aKOHOMEPHOCTH |ypaBHEHHUs. OOpaTUMOCTh peakiuii. XUMHUYECKOE PAaBHOBECHE U €r0 CMEIICHUE TTO/I JCHCTBHEM Pa3IMIHbIX
MIPOTEKAHUS (akTOpoB (KOHIIEHTpAIMsl PEareHTOB WX MIPOJYKTOB PEaKIUy, IaBJIeHIe, TEMIepaTypa) sl CO3IaHus
XUMHYECKHX ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOIIECCOB.
peaKkuid. [TonsTre 006 sHTamBIIUU U SHTpONUU. DHeprus [ md0ca. 3akon ['ecca u ciencTBus u3 Hero. Ponb cMeneHus
PaBHoBecue paBHOBECHSI B TEXHOJOTUYECKUX TMTPOIIECCAX.
XUMHUYECKUX
peaxuit [IpakTudeckue 3aHATHS
[punnun Jle [larense. BiusHue paznuyHbix GakTOpoB HA U3MEHEHHE PABHOBECHUS XMMHUUECKHUX PEaKIIHA.
3aKOH JEHCTBYIONIMX MacC U KOHCTaHTa XUMHUYECKOTO paBHOBeCHs. PacueThl paBHOBECHBIX KOHIIEHTpalUi
pearupyomyx BEeIecTB U MPOAYKTOB peakiuid. Pacders! TermoBoro s ekra peakiuu.
Pemenue npakTUKO-OpMEHTUPOBAHHBIX 3aJaHN Ha MpuMeHeHne npuHuuna Jle-Ilarense ns HaxoxaeHUs
HaIpaBJIEHUs] CMEIICHUS PAaBHOBECHUS XUMUYECKON peaKIMK U aHAINU3 (PAaKTOPOB, BIUSIOIIUX HA CMEIICHUE
XUMHUYECKOTO PABHOBECHSI.
JlaGopaTopHble 3aHATHS
JlabopaTtopHas paboTta «3ydeHue BAUSHUS Pa3IUIHBIX ()aKTOPOB HA CMEIICHUE XUMHYECKOTO PABHOBECHS».
UccnegoBanue BAMSHUSA U3MEHEHUS KOHLIEHTPALIMU BEILIECTB, PEAKLIUH CPEbl U TEMIIEPATyphl Ha CMEIICHHE
XUMHUYECKOTO paBHOBecHs. CpaBHEHUE TIOJIYYCHHBIX PE3YJIbTATOB C TEOPETUUECKH MPOTHO3UPYEMBIMU Ha
ocHoBe npuHimna Jle [larense.
Pasnen 6. JlucniepcHble CUCTEMBI
Tema 6.1. OcHOBHOE coJiepkaHne OK 01
Ancnepcbie TeopeTudeckoe 06ydeHue OK 02
CHUCTEMBI U OK 07
(baxToph! UX Hucnepcusie cucteMbl. Kommonansie cucteMbl. VICTUHHBIE pacTBOPBI.
yCTOHUMBOCTH PactBopenne kak ¢usznko-xumuueckuil mpoiecc. PactBopel. CiocoObI MPUTOTOBICHUS pacTBOpOB.

PactBopuMocTs. MaccoBas 107151 pacTBOpeHHOTO BemecTBa. [IpeaenbHo 1omycTuMbie KOHIIEHTPAIUU U UX
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HCIOJIb30BaHUE B OLICHKE IKOJIOTHYECKON 0€301acHOCTH. 2

Knaccudukanus nqucnepcHsix cucteM o coctaBy. CTpoeHue u pakTopbl yCTOHYMBOCTH AUCIIEPCHBIX CUCTEM.

Pacrio3naBanue UCTHHHBIX PACTBOPOB, KOJUIOWIHBIX PACTBOPOB U TpyOoaucIiepcHBIX cucteM. CTpoeHue

Muleubl. PaccenBanue cBeTa mpy NpoX0oKIEHUU CBETOBOTO ITyYKa Yepe3 ONTUYECKU HEOTHOPOAHYIO CpEy

(> dexra Tunmans).

[IpakTrueckue 3aHATHS 2

Pemrenue 3a1au Ha IPUTOTOBJICHUE PACTBOPOB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHUI Ha AUCIIEPCHBIE CUCTEMBI, UCIIOJIb3yEeMbIE B )

OBITOBOM U MPOM3BOACTBEHHOM E€ATEIHLHOCTH Y€JI0BEeKa, C MO3UIUI IKOJIOTUIECKON OE30MacHOCTH

MOCTICICTBUI U TPAMOTHBIX PELICHUN MPo0IeM, CBSI3aHHBIX C XUMHEH.
Tema 6.2. OcHoBHOE coJiep KaHNe OK 01
Hccnenopanue JlaGopaTopHble 3aHATHS OK 02
CBOICTB
JIMCTIEPCHBIX JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.
CHCTEM JUIS NX [IpuroroBnenne pacTBOpPOB 3aJaHHON (MOJISIpHOM)  KOHIIEHTpAIH (c MPaKTUKO- 2
unentdukamuy  |OPHCHTHPOBAHHBIMA BOIIPOCAMHU), OTIPEICTICHUE CPE/IbI BOJHBIX PACTBOPOB.

JIaboparopHas padota «MccnegoBanue JUCTIEPCHBIX CHCTEM).

[IpuroroBnenne u U3y4eHUE CBOMCTB AUCTIEPCHBIX CUCTEM PA3HBIX BUJIOB: CYCIIEH3UH, SMYJIbCHH, 5

KOJUTOUTHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U KOJUIOUIHBIX PACTBOPOB, BHISIBIEHHE OCHOBHBIX

paznIuuuil MEXIy HUMH.
Pazgen 7. KauecTBeHHBIE peakiiy 0OHAPYKEHUSI HEOPTAHUYECKUX U OPTaHMYECKHUX BEIIECTB 10
Tema 7.1. OcHOBHOE coaepkaHue OK 01
Obnapysenne [IpakTrueckue 3aHATHS OK 02
HEOPraHUYEeCKUX
KATHOHOB H KauecTBeHHBIC XMMHUECKHE PEAKITNH, XapaKTepHBbIE AJs1 OOHAPYKEHUS HEOPTaHUYECKUX BEIIECTB (KAaTHOHOB
AHHOHOB 1 annoHoB). CocTaBJeHHE YpaBHEHUN peakinii oOHapykeHus: kKaTuoHoB [—VI rpynn u aHHOHOB, B T.4. B 4

MOJIEKYJISIPHOIN ¥ HOHHOU (hopMax.
Peakuuu oOHapy»XeHUSI HEOPraHUYECKUX BELIECTB B pealbHBIX 00bEKTaX OKPYKAIOIIEH CPEe/Ibl.
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JIaGoparopHbIe 3aHATHS 4

OOHapyxeHne HEOPraHUYEeCKUX BelecTB (KaTHoHOB [-VI rpymnn uiau aHHOHOB) C MCIIOIB30BAaHUEM

KAueCTBEHHBIX aHATMTUUYECKUX PEAKLIUM.

JIaboparopHast pabota

JIaGoparopHas paboTa « AHATUTUYECKHE peakuuu KaTHoHOB [-VI rpymmy.

[IpoBeneHne KaueCTBEHHBIX PeaKIuil, UCIIOJIb3yEeMbIX 1Ji1 OOHApYXEHUS KaTHOHOB | rpynmbl (kanus, 4

HaTpusi, Maraus, ammonus), II rpynmer Ha mpumepe 6apus, 111 rpynmel — cBuHIA, [V rpymime! — amoMuHuUSA,

V rpynmer — xenesa (Il u 1), VI rpynmst — aukens. Onucanue HaOII0JaeMbIX SBJICHUM U COCTABICHUE

XUMHYECKUX PEAKIIUH.
Tema 7.2. OcHoBHOE coJiep>KaHne OK 01
Obuapyxerne [IpakTrueckue 3aHATHS OK 02
OpPraHUYECKUX
BEIECTB KauecTBeHHBIE XMMHUECKUE PEAKIINH, XapaKTEPHbIE AJI1 OOHAPYKEHHSI OTAEIbHBIX KJIAaCCOB OPraHMYECKUX
OTZENbHBIX coeIMHEHUi1: (PEeHOIIOB, ANbETUAOB, KpaxMala, yKCYCHON KUCIIOTHI, aMUHOKUCIIOT U JIp.
KITACCOB C Jlenarypanus G€JIKOB IIPU HarpeBaHUU, LIBETHBIE PEAKIIUU OEIKOB. )
HcHonb30Ranmem | COCTABICHAE Ka4eCTBEHHBIX PEAKLUI OOHAPYKCHISI OPraHUYECKUX COCAMHCHNN OT/ACIBHBIX KIACCOB.
KAaueCTBEHHBIX
peakuu
[TpodeccnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHUE (COEPIKAHUE MPUKIIATHOTO MOIYJIs) 40
Pa3nen 8. Xumust B ObITY U IPOU3BOJCTBEHHON JAEATEIbHOCTH YEJIOBEKa OK 01
Tema 8.1. Xumus B |OcHOBHOE CcOJIEp>KaHNE OK 02
OBITY U OK 04

[MpakTryeckue 3aHATUS 6
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MIPOU3BOJICTBEHHO |DKOJOrHUYecKas 0€30MacHOCTh NOCIECTBHIA OBITOBOM U MPOU3BOJACTBEHHOM JESITEIHHOCTH YETIOBEKA, 4 OK 07
W IeATENIbHOCTH  |CBSA3aHHAs C MepepabOTKOM BEIIECTB; MOUCK U aHAJIN3 XUMUYECKOH HH(POPMALIUU U3 Pa3THYHBIX
4eJloBeKa MCTOYHMKOB (Hay4yHast 1 ydyeOHO-Hay4YHast JUTEepaTypa, CpeICTBa MaccoBOi nHpopMmaryu, cetb VIHTepHET 1

npyrue). Keiice (¢ yaerom Oyayiei nmpodeccnoHaIbHOM NeITeIbHOCTH ) Ha aHAIN3 HHPOPMAIIHH O

MIPOM3BOJICTBEHHON JEATENILHOCTH YEJIOBEKa, CB3aHHOM C MepepadOoTKOM U MOITYyYeHHEM BEIIECTB, a TAKKe

C 9KOJIOTUYECKOU Oe30MacHOCThIO.

3ammra keiica: [IpeacraBpienue pe3yabTaToOB PEIICHHs KEHCOB (BBICTYIUICHUE C TIPE3CHTAIIUEH ) 2
Paznen 9. HccnenoBanue U XUMUYECKUN aHAIN3 00BEKTOB TEXHOC(hEPHI

34

Tema 9.1. OCHOBHOE coJiepKaHne OK 01
Octobbl JlaGopaTopHble 3aHATHS
nabopaTopHOH -
paKTHEH B JIaGoparophas padota «OCHOBBI JJAOOPATOPHON MPAKTUKIY.
IPOfeCCHORATHHEI JlaGoparopHasi nocyaa U XuMHUecKue peakTuBbl. OCHOBHBIE JJabopaTopHble onepanuu. JlaboparopHoe 2

obopynoBanue. TexHuka 0€30MacCHOCTH U MpaBuiia paboThI (IOBECHHS) B TAOOPATOPHH.
X JJabopaTtopusix

[TpakTryeckue 3aHATUS 6

BrinmonHeHne TUITOBBIX PACYETOB MO TEMATHUKE HKCIIEPUMEHTa (BBIXO MPOAYKTA PEaKI[M, Macca HaBECKH,

00BeM pacTBopuTensi). O6paboTka JTaHHBIX, aHATH3 U OIEHKa UX JTOCTOBEPHOCTH (BBIYHCICHUE CPEAHETO 6

3HAYEHUS IKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPEMIHOCTH ). [IpencTaBnenue B pa3nuuHoil popme pe3ynbTaToB

sKcrepuMenTa (Tabmuia, rpaduk, OTUeT, TOKIal, MPe3eHTalus)
Tema 9.2. OcHoOBHOE coJiep>KkaHNe OK 01
Xumuieckui Teoperudeckoe 00ydeHne OK 02
aHaJIn3 = - OK 07
S Haznauenne Texaunueckor BoJbl. TpeOOBaHMS K TEXHUYECKOM BOJIE TTO TPYyTIaM MOTPEOICHHUS.
BOBI KagecTBO TeXHHUECKON BOJBI pa3HbIX BUJIOB. XUMUYECKUIN aHAIN3 U TPOU3BOICTBEHHBI KOHTPOJIb COCTaBa

TeXHUYEeCKOW BOJIbl. CYIIHOCTh METO/Ia TUTPOBAHUA. 2

AHaN3 TEXHUYECKON BOJbI HA )KECTKOCTh M APYrue nokazarein. KucaoTHOCTh ¥ MIETOYHOCTh BOBI.

Onpenenenne oOuIei U cBOOOIHON MIENTOUYHOCTH (KUCIOTHOCTH) METOAOM TUTpoBaHus. pH cpenbl 1 MeToIbI ee

OIpPECACIICHUS. KecTtkocTh BOABI 1 METOJIbI €€ OIMPECACIICHMA.
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[IpakTrueckue 3aHATUS

CriocoObI BEIpayKEHUSI KOHIICHTPAIIMU PACTBOPOB: MaccoBasi J0JIsl paCTBOPEHHOT'O BEIIECTBA, MOJISIpHAs U
MOJISTIbHAS. KOHIIEHTpalu. TuTp pactBopa. PelieHue npakTuKo-OpueHTHPOBAHHBIX TEOPETUYECKUX 3a/1aHU
Ha pacyeT KOHLEHTPALUN 3arpsI3HSAIOUIMX BEUIECTB U UX CPABHEHUE C MPEACIBHO TOMYCTUMBIMU
konuenrpauusmu (IT1K).

JlabopaTopHble 3aHATHS

HccnenoBanre XMMHYECKOTO COCTaBa MPOO TEXHUYECKOM BOIBI.

JlaboparopHas paboTa «Onpeaenenre KecTKOCTH TEXHUYECKOM BOAbI METOJJOM TUTPOBAHUSIM.
KoMIuiekcOHOMEeTpHUECKOe OIpeIeIeHUE KECTKOCTH (CYyMMBbI HOHOB KAJIBITUSI M MarHUsl) B Cpe/ie
aMMOHHUIHO-aMMHayHOTO OydepHoro pactBopa (pH 9-10) no obpazoBanuto ¢ Tpuionom b
MaJIOIUCCOLMUPOBAHHBIX KOMILICKCHBIX COCTMHCHUH.

Tema 9.3.
XUMUYECKUN
aHanu3 BO3/1yXxa

OcHoBHOE coiepKaHue

TeopeTI/mecxoe 06yquI/Ie

XHUMHUYECKHUM COCTaB aTMOC(I)epHOFO BO31yXa, BO3AyXa pa60116171 30HBI. BpeI[HLIe BCIIICCTBA U ITPUMECH B
BO3YyX€ KUJIbIX HOMeH_IeHI/II\/’I, B BO3YXC pa60qel71 30HBEI. HOpMaTI/IBHHe JAOKYMCHTHI. IlocnenctBus
BO3JCHUCTBHUS BBICOKOM KOHICHTPAUU YIJTICKUCIIOTO I'a3a Ha OpraHru3M 4YCJIOBCKaA. MCpOHpI/I}ITI/Iﬂ 1o
CHMXXCHUIO YPOBHS 3arpsI3HCHHOCTH BO3yXa HCCHCI[yeMOﬁ KOMHATEI.

[IpakTrueckue 3aHATHS

'uruenuyeckast oreHKa CTENEeH! 3arpsi3HEHUs BO3AyXa MOMEIIIEHUsI HA OCHOBE COIOCTABIIEHUS! KOHIIEHTPAIlU!
JUOKCHJIA YTJIEpO/ia C COOTBETCTBYIOIUM THTHEHNYECKUM HOPMAaTHBOM.

Pemenne npakTuKO-OpMEHTUPOBAHHBIX TEOPETUUECKHX 33aJaHUI HAa pacueT KOJIMYEeCTBa BEIeCTBa,
KOHIEHTpalui BpeIHbIX IpUMecel B aTMOC(EpHOM BO3TyXe U BO3/1yX€e MOMEIIEHUH.

OK 01
OK 02
OK 07
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JlaGopatopHble 3aHATHS

JlaboparopHas padota «Onpesenenne coaepKaHus yrIIeKUCIOro ra3a B BO3/lyXe MOMEIIeHHsI SKCIpecc-
Metosiom». MccnenoBanue mpo6 Bo3ayxa padoueii 30Hb1. OmpeneneHe coaep kanus yrieKuciaoro ra3a B
BO3/IyX€ MOMEIICHHSI SKCIIPECC-METOAOM.

Tema 9.4.
XUMHUYECKUN
aHaym3 mpood

MaTepuasioB
CTPOUTEIBHO-
pecTaBpaniOHHOM
NEeITEIbHOCTH U
nu3aiHa

OcHoOBHOE coaepkaHue

Teopetuueckoe o0y4yeHue

KJ'IaCCI/I(bI/IKaI_[I/IH MaTepualioB, UCIIOJIb3YECMbIX B CTpOI/ITeJ'IBHO-peCTaBpaHHOHHOﬁ ACATCIIbHOCTHU I10 COCTABY, UX
Ha3HA4YCHHUC U IIPUMCHCHHUC. XHUMHUYECKUH aHAIU3 MaTCpHaIOB CTpOI/ITeJ'IBHO'peCTaBpaHHOHHOﬁ ACATCIIBHOCTH
U au3aiiHa. XHWMHWYECKHUM COCTaB ITMTMCHTOB, KpaCHTeHeﬁ, BAXKYIIHUX CMCCCﬁ, 0COOEHHOCTH UX CBOWCTB U
IMPUMCHCHHA B HpO(l)eCCHOHaHLHOﬁ ACATCIIBHOCTH. BeH_[eCTBa, HCIOJIb3YCMBIC B KAYECTBE TMI'MECHTOB U
CBA3YIOIIHUX MATCPUATIOB. I/ICTOpI/I‘IeCKaﬂ CIIpaBKa. COBpeMeHHHe MaTCpHaJbl.

HpaKTI/I‘{eCKHe 3aHATUA

KauecTBeHHBII U KOIMYECTBEHHBII COCTaB MPOO MaTEpPHaIOB CTPOUTEIHLHO-PECTABPALIMOHHON AESITETFHOCTU U
nmu3aiiHa. Kimaccudukarust Kpacok o yKpbIBUCTOCTH, TPO3PAYHOCTH B 3aBUCUMOCTHU OT HCIIONIB3YEMBIX
MUTMEHTOB U CBS3YIOIIMX BenlecTB. OnpeneneHne cocTaBa Kpacok Ha CoiepKaHe MUKPO U MaKpO3JIEMEHTOB.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUN TT0 XUMHUUYECKOMY aHAIN3y MTPo0 MaTepHaIOB
CTPOUTEIBLHOPECTABPALMOHHOM AEATEIbHOCTH U TU3aliHA.

JlaGopaTopHblie 3aHITHS

OK 01
OK 02
OK 07
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HccnenoBanue MaTepraioB CTPOUTEIBHO-PECTaBPAIIIOHHOMN JICATEIIEHOCTH | JH3aifHA.

JlabopaTtopHast pabota «M3rotosienue Kpacok (mog00p MUTMEHTOB U CBSI3bIBAIOIINX BEILIECTB)Y.
HccnenoBanue mpUpOIHBIX MUHEPAJIOB, MTOJyYEHHE TUTMEHTOB ITyTeM XMMHUYECKUX PEaKIUi, Ope/ieiicHue
CBsI3YIONUX MaTepranoB. CpaBHEHHE YKPBIBUCTOCTU U MPO3PAYHOCTH MOJYICHHBIX KPACOK ITyTEM HAHECEHUS
WX Ha JIUCT Oymarw.

2

Tema 9.5. OCHOBHOE COJIep>KaHue 8 OK 01
Hcenenopanue Teopetnueckoe o0yueHue OK 02
00BEKTOB » OK 04
TexHOCHEPEI Y4eOHO-HCCIIeI0BATEIBCKUH MPOCKT B 00JIACTH MCCIIEAOBaHUS 00BEKTOB TeXHOCHEphl. O030p TeM yueOHO- OK 07

MCCJIEIOBATEIbCKUX MPOEKTOB. AJITOPUTM BBINIOJHEHUS TpoekTa. OnpeneneHue npooieMbl HCCIeI0BaHus. 2

MeTto/1bl TOUCKA, aHATTU3a U 00pa0OTKU HHPOPMALIMH O MPOEKTE B PA3IUYHBIX HCTOYHUKAX.

[TpakTHyeckue 3aHATH 6

O6ocHOBaHME aKTyaIbHOCTH BEIOpaHHOM TeMbl. BrisiBieHne npoOieMsl nccienoBanus. Beioop 00beKTOB U

MeTOJI0B HccaenoBanus. [TocraHoBka nenen u 3agad uccienoanus. OnpeneneHue NpoayKTa UCCIEI0BaHuUs. 4

Omnpenenenye TanoB U COCTaBJICHHE IJIaHa UCCIIEI0BAaHUS.

3amuTa npoekra: IIpeacraBnenre pe3yabTaToB BHIIOJHEHUS y4eOHO-HCCIEA0BATENbCKUX POEKTOB 2

(BBICTYIIJIEHUE C MTPE3EHTAIINEN).
NHnuBuayanbHbIM MpOEKT 32
[IpomexyTouHas aTTecTalus 1o AUCHUIUIMHE (IK3aMeH ) 5)

Bcero

143
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3.YCJIOBUS PEAJIMBAIIUU ITPOTI'PAMMBI
OBHIEOBPA3OBATEJIBHOT'O IPE/IMETA

3.1. TpeOoBanuss K MHHUMAJIBbHOMY  MaTEPHUAIbHO-TCXHHUYCCKOMY
00€ECIICYEHHTO

Jlis peanu3zanuu NporpaMMbl TUCHUILTMHBI JOJIKHBI OBITH TIPEyCMOTPEHBI
CIIEYIOIINE CTIeHaIbHbIC TOMEIICHUs: YIeOHbI KaOMHET XUMHUU H/IIIN Y4eOHOM
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne ydeOHOTO KaOuHeTa (HAIJISIAHBIE TMOCOOUs): HaOOpbI
HIAPOCTEPKHEBBIX MOJIEJEH MOJIEKYd, MOJAEIH KPUCTAIUIMUYECKUX PEIIETOK,
KOJUIEKLIMM TPOCTBIX M CIOXHBIX BELIECTB W/WIK KOJUJIEKUUU TOJUMEPOB;
KOJUIEKIIUS TOPHBIX TOPOJ] U MUHEPAJIOB, Tabymiia MeHeneena, yaeOHble (PUIIbMBI,
M poBbIe 00OPA30BATENBHBIE PECYPCHI.

TexHuueckue cpeacTBa OOydEeHMs:: KOMIIBIOTEp C  YCTpOICTBamu
BOCIIPOMU3BEJCHUSI 3BYKa, MPUHTEP, MYJIbTUMEAHA-NIPOEKTOP € DKPAHOM,
MYJIbTUMEIUNHASA T0CKA, YKA3Ka-IIPE3CHTEP Il MPE3CHTALIUM.

O6opynoBanue nabopaTopur U pabOYUX MECT J1abOpaTOPHUH: MEH3YPKH,
MUTNETKU-KANENbHNALIBI, TEPMOMETPBI, MHKPOCKOI, JYIbl, TpPEeaMETHbIE U
MMOKPOBHBIE CTEKJIA, TUTAHIIIETHI JJIsl KareJIbHBIX Peakiuid, pribTpoBaibHas Oymara,
MPOMBIBAJIKH, CTEKIISIHHbIE MPOOUPKH, PE3UHOBBIE NPOOKH, (HOHAPUKU, HAOOP
PEaKTUBOB, CTEKJISTHHBIC MAJOYKU, ITATUBBI JUIsI TPOOUPOK; MEPHBIC ITWIMHIIPHI,
BOPOHKHM CTEKJISTHHBIC, BOPOHKHU JenuTenbHbie nunusapudeckue (50-100 mu),
CTYIIKH C MECTUKOM, (papdopoBbie yaliku, MUHLETHI, GUIBTPHI OYMa)KHbIE, BaTa,
MapJis, YacOBbI€ CTEKJA, HJIEKTPOILTUTKHU, JaOOpaTOpHbIE IITATUBBI, CIUPTOBBIC
TOpEeJIKY, CIIUYKH, TPUOOP ISl MOJydeHUs Ta30B (WK MpoOUpKa ¢ ra300TBOIHON
TpyOKOI), JAepxaTenu s TPOOUPOK, CKISHKH [JIi XPaHEHUS pPEaKTHBOB,
pa3gaTo4yHble JIOTKW; XuMuueckue ctakanbl (50, 100 u 200 mm); mmarenu;
MUHUETHI; TUTEJIbHBIE LIUIIbI; CEKYHIOMEPHI (TaliMephl), MEpHbIE POOUPKHU (Ha
10-20 mu1) u mepHbIe KoaobI (25, 50, 100 1 200 M), BoasHast 6aHs (MM TEPMOCTAT),

CTEKJISTHHBIE TAJIOYKW; KOHWYECKHe KoJIObI st TuTpoBanus (50 m 100 mm);
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HMHIUKATOPHBIC IIOJIOCKHU JIA OIIPCACIICHUA pH N CTaHAApPTHAA HHIUKATOPpHAA

IIKaJIa; YHUBEPCAIbHBIN UHIUKATOP; muneTku Ha 1, 10, 50 mu (unu go3aTopsl Ha 1,

5 u 10 mun), OropeTKu A1l TUTpOBaHUs, MeauHCKKe mmpuitkl Ha 100—150 mu,

1a0opaTopHbIe W/WIM aHAIUTUYECKUE Bechl, pH-MeTphl, CymmnpHbIN mKad, u ap.

nabopatopHoe 000pyI0BaHUE.

3.2. UndopmarnrionHoe odecrieyeHue peaan3aiiy mporpaMmMbl

OcHoOBHBIE NEYATHBIE H3JaHusd

OcHOBHBIE HCTOYHHKH
uHpopManun

Kosaun4vecTBO 3K3eMILISIPOB

1. | OcHoBBI O0mIEH XUMHUU: Yy4eOHOE
rnocooue IS CIIO /
E.I'T'onuapos,B.10. Kongpammus,
A.M.XoBuB,lO.I. AduHOTEHOB.-
Cankr-IlerepOypr:Jlanp,2020.-

OBbC «Jlanb»
https://e.lanbook.com/book/146667
Hoctym ¢ nro60it Touku UHTEepHET nocie
peructpauuu ¢ IP agpecos KHUTY

/9.A.AnekcanapoBa. — 2-¢ W31,
crep. — Cankr-IlerepOypr: Jlans,
2021.- 396 c.

464 c

2. | AnekcanapoBa,d.A. ObC «JIaupy»
Heopranuueckast xumus. | https://e.lanbook.com/book/173131
Teopetnueckne OCHOBBI u | Joctym ¢ mo6oit Touku MHTEpHET TIOCIe
nabopaTOPHBIN npakTtukyM: | peructpanuu ¢ IP angpecos KHUTY
y4eOHUK IE CIIO

3. | EropoB, B.B.O6mas  xumus:
yue6nuk qia CIIO /B.B.Eropos. —
Cankr-IlerepOypr: Jlans, 2022. -
192 c.

ObC «Jlanb»
https://e.lanbook.com/book/183248
Hoctyn ¢ nr060it Toukn HTEpHET nocie
peructpauuu ¢ IP anpecos KHUTY

JlonoJiHuTEILHAS JTUTEPATYpPa

JlonoJiHUTE/IbHbIE HCTOYHUKH
uHdopmannu

KosmmuecTBo 3Kk3emMILIsipoB

1. | biuHoB,

CoxomoBa. —  2-e
[TerepOypr:Jlanp,2021.- 260 c.

JLH.  Xumus:yuyeOHUK
CIIO/J1.H.bnunos, U.JI. Ilepdunosa, T.B.
n3z.crep.-CaHkT-

OBbC «Jlanb»
https://e.lanbook.com/book/167183
Hoctym ¢ mro60it Touku UHTEpHET TIOCTTE
peructpauuu ¢ IP anpecos KHUTY

TS
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2 Epoxuna, H.W. [ukn nexumit mo xumuu: | 9bC «Jlanby»

yuebHo- Meromumdeckoe mocobue/ H.U. | https://e.lanbook.com/book/140937
Epoxuna, - Kopones: MI'OTY, 2019.-115 | loctyn c nro00oii Touku MHTEpHET 11ociie
C. peructpauuu ¢ IP agpecoB KHUTY

B ToMm uncne yueOHuKH, yueOHbIE TOCOOHS, YI€OHO-METOIMUECKHE
nocoowsi, yaeOHO-METOINICCKUE YKa3aH!sl, MOHOTPA(QHH, TPAKTUKYMBI, TEKCTHI
JIEKIUH, COOPHUKH KOH(PEPEHITUH.

DJIEKTPOHHbIE MICTOYHUKHU HHpopMaum:
IIpu wu3yvenunm gucuuiuinHel «XWUMWS» npenycMOTpEeHO HCHOJIB30BaHUE
AIIEKTPOHHBIX UCTOUYHUKOB WH(OPMALIUU:
1. Onexrponnsriii katanor Y HULL KHUTY: Pexum nocryma: http://ruslan.kstu.ru/
2. OBC «Jlanp»:Pexxum nocryma: https://e.lanbook.com
3. O6pa3oBarenbHas miatgopma «HOpaiit»: Pexxum moctyma: https://urait.ru/
4. OBC «Znanium.comy»: Pexxum nmocryma: http://znanium.com/
5. O3BC IPRSMART: Pexxum moctyma: http://www.iprbookshop.ru/
6. Hayunas anextponHast 6ubaumorexa https://elibrary.ru/



http://ruslan.kstu.ru/
https://e.lanbook.com/
https://urait.ru/
http://znanium.com/
http://www.iprbookshop.ru/
https://elibrary.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOI'O IPEIMETA

KoHTpo/Ib M OLleHKA PE3yJIbTaTOB OCBOEHUS 00111€00pa30BaTEILHOTO
peaMeTa pacKphIBAIOTCS Yepe3 AUCHUIUIMHAPHBIC Pe3yIbTaThl, HAPABICHHBIC HA
dbopMupoBanre oOIIMX U MPOPECCHOHATBHBIX KOMIIETEHITHH 110 pa3aenaM

TEMaM COJEpKaHUs Y4eOHOTO MaTepuaa.

Ne | Pazpen / Tema Pe3ysabTaTr 00yyeHus OueHo4HbIe MepONIPUATHSA OK
1 |Pa3gea 1. ®opmyinpoBaTh 0a30BbIE
OcHoBBI MOHATHS U 3aKOHbI XMMHH
CTPOCHHUA
BelllecTBa
1.1 |Crpoenue aToMoB|CoOCTaBIATh XUMUUYECKUE OK 01
N 1. Tect «Ctpoenne aTOMOB
XUMUYECKHX dbopMyIbl COETMHEHUN B
XUMHUYECKHUX JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTEIECHBIO .
IPUPOJA XUMUUECKOU CBI3N».
npupoaa OKHUCIICHUS XUMUYECKUX
. 2. 3ajaum Ha COCTaBIICHUE
XUMUYECKON AJIEMEHTOB, UCXOMS U3
XUMUYECKHUX (HopmMy
CBS3U BAJICHTHOCTHU U .
JIBYXaTOMHBIX COE€UHEHUN
AIEKTPOOTPHUIATEIIBHOCTH
(okcu10B, CyNIb(PHIOB,
TUAPUJIOB U T.I1.).

1.2 (Ilepuogmueckuii | XapakTepru3oBaTh [IpakTuko-opuentupoanusie [OK 01
3aKOH U TaONUIA |XMMHUYECKUE HIIEMEHTHI B TEOPETUYECKUE 3aJJaHU HA OK 02
JI.1. MeHaeneeBa |cooTBReTCTBUU C UX XapaKTEePU3ALUI0 XUMUYECKUX

HOJIOKEHHMEM B 371eMeHTOB: «MeTannudeckue /
NepHOANYECKOil cHcTemMe  |HEMETALTHYECKHE CBOHCTBA,
XHMITYCCKHX 31EMEHTOR 3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOH
JI.1. MeHnnaeneeBa pon pory
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOANYECKON
CUCTEME XMMUYECKUX
anemeHnToB .M. Menaeneenay.
2 |Pa3men 2. CocTaBisiTh ypaBHECHUS H
XuMnueckue cXeMbl XMMHY€CKHX
peakunu peaxuuit
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2.1

Turner
XUMHYCSCKHUX
peakuui

CocCTaBysTh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIICHUS,
OKHCITUTEIILHOBOCCTAHOBHUTE
JIHBIC PEAKIIMH U PEaKIHH
KOMIUIEKCO0Opa3oBaHus (Ha
npuMepe
THIPOKCOKOMIUIEKCOB
TIOMUHMS U [IUHKA) C
y4acTUEM HEOPraHUIECKUX
BEIIIECTB

1.3amaun Ha cocTaBJICHUE
YpaBHEHUH peakiui: —
COCIMHCHMS, 3aMCIIICHHUS,
pasnokeHusi, 0OMEHa U PeaKIui
C y4acTHUEM KOMILIEKCHBIX
COCTMHEHMH (Ha IpuMepe
TUAPOKCOKOMIUIEKCOB
QTIOMUHUS U [IUHKA); —
OKHCJIUTENHHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
HCIOJIb30BAHUEM METO/a
3JICKTPOHHOTO OajaHca; — ¢
y4aCTHEM KOMIUIEKCHBIX
COCTMHECHMH (Ha IpuMepe
TUAPOKCOKOMILICKCOB ITUHKA U
AITFOMUHHS ).

2.3agauu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MPOITYKTa
peaKIu COeTMHECHHUS;
MacCOBOH MJIM 00BEMHOM JIOJIH
BBIX0/1a MIPOJYKTA PEAKIIUU
COCTMHEHUS OT TEOPETHUECKHU
BO3MOXXHOTO; 00BEMHBIX
OTHOILICHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BELLECTB U MPOJIYKTOB PEAKIINH;
Macchl (00BEM, KOJTMYECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CIIM OJTHO U3 BEIIECTB JIaHO B
BHJIE PACTBOPA C OIPEICIICHHON
MacCOBOM JoIeH
pacTBOPEHHOT'O BEIIECTBA.

OK 01

2.2

DIIEKTPOJIUTH-
gecKas
JHUCCOIHAINS 1
HOHHBIM 00OMeH

CocTaBiATh ypaBHEHUS
XUMHYECKHUX PEaKIun
HMOHHOTO OOMEHa ¢
y4acTHEM HEOPraHU4eCKUX
BEIIECTB

1. 3amaHus Ha cocTaBiIeHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKkiuii C yyacCTUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHH U COJICH,
HWOHHBIX PEAKIUH TUAPOIIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPEIBI.

OK 01
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3 |Pa3men 3. HccaenoBars cTpoeHue u
CtpoeHue u CBOlicTBA
CBONCTBA HeOpPpraHn4eCKHUX BellecTB
HEOpraHu4ecKHuX
BelleCTB

3.1 [Kmaccudukamms, |Knaccupunupoparsb 1.3a/1a91 Ha pacyeT MaccoBoii OK 01
HOMCHKJIATYPA U |HEOPraHMYECKUE BEMIECTBA | 161y (Macchl) XUMUUECKOTO
CTpOECHHE B COOTBETCTBUU C UX SeMenTa (COTHHeHs) B
HEOPraHUYECKUX |CTPOCHHEM MoexyIe (cmecn).

BELICCTB
2.IlpakTuyeckue 3a1aHus 1Mo
KJaccu(puKalum, HOMEHKIIaType
U XUMHUYECKUM (popmyam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

3.2 |®wusuxo- VYcraHnaBiuBaTh 1.3aganus Ha cocTaBiaeHUE OK 01
XUMHUYECKHE 3aBHCUMOCTh (PU3UKO- YpaBHEHUN XUMUYECKUX OK 02
CBOMCTBA XUMHYECKHX CBOKCTB peakuuil ¢ y4aCTUEM IPOCTHIX U
HEOPraHMYCCKUX |HEOPraHMYECKUX BEINECTB | C0KHBIX HEOPraHUYECKHX
BELICCTB OT CTPOEHUS aTOMOB U BEIECTR: OKCHIIOB METAIIOB,

MOJICKYIL, a TaK)KS THira HEMETAJIJIOB U aM(OTEPHBIX

KpHCTAILTHICCKON PCIICTKH 1 1o MenToB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHUM 1
aM(OTEPHBIX THAPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOLUX UX CBOKWCTBA
U CIIOCOOBI MOTyYeHHUSL.
2.1IpakTHKO-OpUEHTUPOBAaHHbBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEILECTB.
3. JlabopaTtopHas pabota
«CBOMCTBAa METAIJIOB U
HEMETAJIJIOB.

3.3 |[IpousBonctBo  |OGOCHOBBIBaTh 3HaueHue U |[IpakTuko-opuentupoBanusie |OK 01
HEOPraHUYECKUX |[IPUMEHEHHUE 3aJaHU 110 COCTABIIEHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B [XUMUYECKUX PEAKIUH C
3HaueHUe U OBITOBOM U y4acTUEM HEOPraHUYECKUX
IPUMEHEHHE B [POM3BOACTBEHHOMN BEIIECTB, UCIOJIb3YEMBbIX ISl UX
OBITY U Ha JESITEIbHOCTH YeJIOBeKa UX |MIACHTHUPUKAIUN U
IIPOU3BOJICTBE (U3UKO-XMUMUYECKUMHU MIPOMBIIIIEHHBIX CIOCO0O0B

CBOMCTBAMU

MOJTyYECHUS.
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4 |Pa3neun 4. HccaenoBatb cTpoeHue u
Ctpoenne u CBOIICTBA OPraHMYeCKHX
CBOMCTBA BelIecTB
OpPraHMYecKux
BellecTB
4.1 |Knaccudukanus, |KmaccudunupoBaTsh 1.3agaHus Ha COCTABJICHUE OK 01
CTPOCHUE U OPraHUYECKHE BEIECTBA B |HAa3BaHMH OPraHMYECKUX
HOMEHKJIaTypa  |COOTBETCTBHUU C UX COEJIMHEHMIT 110 TPUBUAIBHON
OpraHUYECKUX CTpPOEHUEM W MEXKIYHAPOIHOM
BCIICCTB CHCTEMATUYECKON
HOMEHKJIaType.
2.3a1aHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyI1
OpraHWYECKHUX BEIECTB
OT/IENIbHBIX KJIACCOB.
3. 3aaun Ha onpezeneHue
npocTeiiimen GopMyIibl
OpPraHUYECKON MOJIEKYJIbI,
MCXOJIA U3 DJIEMEHTHOT'O COCTaBa
(B %).
4.2 |CsoiicTBa YcTaHaBiIuBaTh 1.3agaHust Ha cCOCTaBIEHUE OK 01
OpPraHUYECKUX 3aBUCUMOCTh YpaBHCHUN XUMHUYECKUX OK 02
COCIMHEeHU I (OUBUKOXUMUYECKUX peaKkuuii ¢ yyacTuem

CBOMCTB OPraHUYECKHUX
BEILECTB OT CTPOEHUS
MOJIEKYI

OpraHWYEeCKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOEHHS.

2.3amaHus Ha COCTaBJICHUE
ypaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIINUX
XAMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHMS
JTaHHBIX PEAKIUN 1
T€HETUYECKON CBSI3U
OpPraHWYECKHUX BEILECTB Pa3HbIX
KJIACCOB.

3.PacuetHsble 3a1a4M MO
YpPaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPTaHUYECKUX
BEILECTB.

4.JTaGoparopHas padoTa
«[lonyueHue sTuneHa u
H3YYECHHUE ETO CBOMCTBY.
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4.3 |Oprannueckne |OOGocHOBBIBaTh 3HaueHue u |[IpakTuko-opuentupoBannsie |OK 01
BEIIIECTBA B MPUMEHEHHUE OPTaHUYECKUX |3aJaHHs 10 COCTABICHHUIO OK 02
JKU3HEJEATENIb-  |BEIICCTB B OBITOBOM U XUMHUYECKUX PEAKIUH C
HOCTH Y€JIOBEKA. |MPOU3BOJICTBEHHON y4aCTHEM OPTaHHUYECKUX
[Tpou3BOJACTBO U |AE€ATEIBLHOCTH YEJIOBEKA UX |BEIIECTB, UCIIOIb3YEMbIX JIIS UX
IIPUMEHEHNE (U3UKO-XIMHYECKIMH UACHTU(HUKAIMN B OBITY U
OpraHUYECKUX CBOMCTBaMHU MIPOMBIIIIICHHOCTH.

BEIIECTB B
MIPOMBIIIUICH-
HOCTH
5 [Pa3nea S. HccaenoBarb paBHOBecHe
Kunernyeckue u (M CKOPOCTh XUMHYECKHX
TepMOIHHAMMYE |PeaKIHii
cKHe
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHYECKHX
peaxuuii

5.1 |Kunernueckue HccnenoBaTh BIMsIHUE OK 01
3aKOHOMEPHOCTH |KOHIICHTpaluu OK 02
MIPOTEKAHUS pearupyrommx BeecTB u
XUMHYECKHUX TEeMIIEPaTyphbl HA CKOPOCTh 1. JlaboparopHas pabora Ha
peakumii XUMHUYECKUX peaKIni «OrnpeneneHne 3aBUCUMOCTU

CKOPOCTH PEaKIHH OT
KOHLIEHTpalUNH Pearupyronmx
BEIIIECTBY;

2. [IpakTuKO-OpHEHTUPOBAHHbIE
TEOPETUYECKHE 3a/IaHus Ha
aHanu3 (paKTOpoB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKON peakKIltu.
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5.2 |Tepmoagunamuuec|lccnenoBaTs BIUSHHIE 1.3angaum Ha pacuetsl Temnosbix ([OK 01
KHe U3MCHEHMSI KOHLEHTPpAaLUH |3 dekToB xumudeckux peakuuii| OK 02
3aKOHOMEPHOCTH |(BEIIECTB, pCaKIUU CPEABI U |y OIpPEAEIICHUE TUIIA PEAKIIUU
IIPOTEKAHUS TEMIIEPATYPhI HA CMEIICHHE | (110 TermIoBoMY 9P EKTy: IK30-
XUMHUYECKHUX XMMHYECKOTO PABHOBECHS |1 synotepMuteckue).
peaKium. 2.1IpakTUKO-OpUEHTUPOBAHHBIE
PaBHoBecue
3a/laHus Ha IPUMEHEHHE

XUMHUYECKHUX

N npunnuna Jle llarenbe mis

peakuuin
HaXO0XJCHUS HallpaBJICHUS
CMEILECHUS] PABHOBECHS
XUMUYECKON PEAKLIUN U aHAJIU3
(akTOpOB, BIUAIOIUX HA
CMEILEHNE XUMUYECKOTO
paBHOBECHSI.
3.JIaboparopnas pabota
«Ornpenenenue 3aBUCUMOCTH
CKOPOCTH p€aKLUU OT
TEMIEPATYPbI».

6 |Pa3meu 6. HUccaenoBarh qUCHEPCHBIE
JlucnepcHbie CHCTEMBI
CHCTEeMbI
6.1 |[ucnepcHbie Pasnuuyare ncTuHHBIE OK 01

1.3anaun Ha IPUTOTOBIEHUE

CUCTCMBI U pacTBOPLI, KOJJIOUJHEIC OK 02
pacTBOpPOB.

(baxTopsl UX pacTBOpHI U

. 2.1IpakTHKO-OpUEHTUPOBAaHHbBIE

YCTOMYMBOCTU  |TpyOOAHCIIEPCHBIE CUCTEMBbI

pacueTHbIe 3a/laHus Ha
Ha OCHOBE XMMHUYECKOTO
JUCTIEPCHBIE CUCTEMBI,
JKCIEPUMEHTA .

UCTIOJIb3yeMble B OBITOBOW U
MPOU3BOACTBEHHOMN
JeSITEIbHOCTH YeJIOBEKa.

6.2 |UccnenoBanue |HccnenoBaTh pusmko- 1.JTaboparopHas paboTa Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA «I[IpuroroBiieHne pacTBOpPOB»
JUCTIEPCHBIX pa3IMYHbIX BUJOB 2.JIaGopaTopHas paboTa Ha
CUCTEM JUCIIEPCHBIX CUCTEM «HccnenoBanue AUCTIEPCHBIX

CUCTEM»
7 |Pa3nea 7. HUccaenoBarh cBOiiCcTBA
KauyecTBeHHBIE |OPraHUYECKUX U
peakuuu HEOPraHU4eCcKUX BellecTB
o0HapyKeHUs |C MCIOJIB30BAHHEM

OpPraHuvYecKux v
HEOPraHU4YecKux

BeIIECTB

Ka4eCTBEHHbIX peakuuii
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7.1 |O6napyxenue |HccnenoBarb OK 01
HEOPraHUYECKUX |KAYECTBEHHBIE peakLUuu 1. JlaGopatopuas paGoTa
KaTHOHOB U HCOPraHUYECKUX BEIICCTB | A oo peaiu
AHHOHOB kaTtuoHoB [-VI rpyni; «
2. IlpakTyeckue 3a1aHus
Ha COCTaBJICHUE
YPaBHEHUU peakLun
oOHapyKeHHsI KAaTHOHOB [—
VIrpynn u aHuoHOB, B
T.4. B MOJIEKYJISIPHOU U
HOHHOM opMax.
7.2 |ObHapyxeHue Hccenenosarts 1.IlpakTuyeckue 3a1aHus Ha OK 01
OpraHMYECKUX  |KA4eCTBEHHBIC pEaKluu COCTABJIEHUE KAYECTBEHHBIX
BEIICCTB OpPraHMYEeCKUX COCAMHEHUH |peakiuii OGHAPYKEHHS
OTJIEJIbHBIX OTJIENbHBIX KJIACCOB OPTaHUYECKUX COEIMHCHUI
KJIACCOB C
HCIIOJIb30BaHUEM
KayeCTBEHHBIX
peaxkun
Il |[IpuknagHoii Moayab
8 [Pa3nea 8. OnennBaTh NocJeACTBHA |3amuTa Keiica
Xumusi B 6bITY 1 |OBITOBOI 1
NMPOU3BOJACTBEH- |IPOM3BOACTBEHHOIA
HOM NAeATEeJIbHOCTH YeJI0BEKa C
AeATeILHOCTH  |MO3HMIMH IKOJIOIHYEeCKOM
Yyes10BeKa 0e3onmacHocTH
XuMmus B 0bITy 1 |O1ieHUBaTh MOCIEICTBUS OK 01
IIPOU3BOJICTBEH- |OBITOBOM M OK 02
HOH MIPOU3BOJACTBEHHOMN OK 04
NeSTeNbHOCTH JeSITEIbBHOCTH YeJIOBEKa C OK 07
—— MO3UIUI 3KOJIOTUYECKON

0€e301acHOCTH

Keiic. Tema: MunepansHbie
COJIX — OKHCJIUTEIN B
MUPOTCXHUYICCKUX COCTAaBAX.
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9 |HccaenoBanue u |UuTepnpeTrupoBaTh Y4eOHo-uccIe10BaTeIbCKHI
XUMHYECKH XHMHYECKHE MPOLECChl H  |IPOeKT
aHaJIN3 siBJIeHHs B TexHocdepe
00beKTOB
TexXHOc(pepsI

9.1 |OcHoBbl Beimomnaate noaHeii 1y |1.JIaboparopHas pabota OK 01
71a00paTOPHON  [3KCHIEPUMEHTATBHOTO «OCHOBBI 1abOpaTOPHOI
MPAKTUKHU B UCCJIETOBAHMUS C HPAKTUKK.
npodeccuoHanb- |(COOMI0ACHUEM TPABHIL 2. THUIIOBBIE PACUETHI IO
HBIX 0e301acHOro OOPalICHHs C | TeparnKe SKCIEPUMEHTA.
nabopaTopuaX  |BEWICCTBAMH 1 3.3a1aun Ha BEIYHCIICHUE

11a0opaTOpHBIM CpeIHero 3HaYeHHs
0bopynioBaHHEM AKCIIEPUMEHTAIbHBIX IaHHBIX,
MOTPEIIHOCTH.
4 IlpencraBneHue pe3ynbTaToB
HKCIIEPUMEHTA B PA3IUYHON
dbopme (Tabnuia, rpaduk, OTYET,
JOKJIaJl, MPe3eHTaLus).

9.2. |Xummueckuit UccnenoBars xumuueckuit |1.3amaun Ha onpeaesieHne OK 01
aHajau3 npoo COCTaB P00 TEXHUYECKON |MeTaIJI0B, HEOPraHUYECKUX OK 02
TEXHUIECKOH BOJIBI aHHOHOB M OPraHMYECKHUX OK 07
BO/JIbI BENIECTB B TEXHUYECKOU BOJIE

pPa3HOro Ha3HAYEHHMSI.
2.ITpaKTUKO-OPUCHTHPOBAHHBIE
TEOPETHUYECKHUE 3aJaHUs Ha
COCTaB BOJBI U CIIOCOOBI
BBIPOKEHHS KOHIIEHTpAIH 1
MepecyeT KOHLEHTpalui (¢
MCIIOJIb30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3.3ananne «XUMHUYECKUN COCTaB
TEXHUYECKOHN BOJBI, TUI BOJIBI U
CIocoObI ee MPUMEHEHUS (C
UCII0JIb30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4.JTaGoparopnas paboTa :
OrnpeneneHue KeCcTKOCTU
TEXHUYECKOHN BOJIBI

METO/IOM TUTPOBAHUSI.
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9.3 |Xumuueckuit HccnenoBats conepxkanne |1.Tect mo teme «Xumuueckuit  |OK 01
KOHTPOJIb YIJIEKHMCIIOrO Ta3a B BO3ayXe|cocTaB atMmocepHoro Bo3ayxa |OK 02
KauecTBa BO3ayxa U BO3ayxa paboyeil 30HbI». OK 07

2.IIpakTUKO-OpUEHTUPOBAHHbBIE
3aJ]aHNs HA XUMHYECKHUI aHAIIN3
coCTaBa BO3yxa.

3. JlabopatopHas paborta
«OnpeneneHue cojepkaHus
YIJIEKUCIIOTo ra3a B BO3/AyXe
MOMEIICHUS dKCIIpecc-
METOZOM.

9.4 |Xumuueckuit Hccnenosats npoOsI 1.ITpaxkTuko-opuentuposannbie [OK 01
aHanu3 npod MaTepHaJIOB CTPOUTEIBHO- |3a4aHUs IO XUMUYECKOMY OK 02
MaTepuaios pecTaBpauoOHHOM aHalu3y Npod MaTepuanoB OK 07
CTPOUTEIBHO- JCSTENBHOCTH ¥ IM3aHHA | cTpoUTe IbHO-PECTaBPALOHHOM
pecTaBpalHOHHOM NIeITEIbHOCTH U JU3aiiHa.
ACATCIILHOCTH H 2.Jla6oparopHas paboTa):

Au3anHa — W3roroBieHne Kpacox
1o100p MUTMEHTOB U
CBSI3BIBAIOIIMX BEIIECTB.

9.5 |UccraenoBanue HccnenoBath xuMuueckuil | YueOHO-HCCIET0BATEILCKUA OK 01
00BEKTOB COCTaB OOBEKTOB npoekT B obnactu uccnenoBanusd|OK 02
TCXHocq)epLI TeXHOC(I)epBI TEXHUYECKON |0OBEKTOB TeXHOC(i)epLI. OK 04

BOZIBI Temsr 1. Kontpons kauectBa  |OK 07

TEXHUYECKOH BOJIBI Pa3HBIX
BHUJIOB B COOTBETCTBUH C
merogukamu o 'OCT.
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