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1.OBIIIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O YYEBHOTI'O ITPEJIMETA

OVII 08. Xumusa

1.1. MecTo 061eo0pa3oBarTeibHOro yueoHoro npeamera B crpykrype OIIOII cpeanero npogeccuoHaibHOro 00pa3oBaHus
Oo6ueobpa3oBarTenbHbIi yueOHBIH MpeaMeT « XUMHUS» BXOJUT B COCTaB 00s3aTEeIbHBIX Y4eOHBIX (0a30BBIX) MPEAMETOB 00I11€00pa30BaTEIbHOTO

mukia OIIOIT CIIO B cootBerctBun ¢ ®I'OC mo cnenmansHocTH 43.01.09 «IloBap, konauTepy». Peanusyercs B TeueHue nepBoro roaa oOyueHHs ¢
MaKCUMaJIbHBIM KOJIM4eCTBOM 4yacoB — 148 u. TpymoemkocTh mpeaMera « XuMus» Ha yriryOieHHOM ypoBHe coctaisier 148 uvaca, u3 xoropeix 102
gaca — 0a3oBblii Moaynb (7 pasnmenoB) W 42 daca — MPHKIATHOW MOIYJIh (2 pasiena), BKIIOYAIONUN MPAKTHKO-OPHCHTUPOBAHHOE COJICPIKaHUE,
ycuimBaronee npo(uibHy0 COCTABISAIONIYIO IO KOHKPETHON NMPO(QecCuy Uil CIIeLHaTbHOCTH.

[TpuknagHoil Moxynp BKIOYaeT ABa paszaena. Pasnmen 8 «Xumus B ObITY M NPOU3BOACTBEHHOW AEATENBHOCTH YEJIOBEKA» pPeanu3yeTcs JUIs
cneuuansHoctu 43.01.09 «IloBap, kKoHAUTEP» HA MaTepuase KecoB, CBI3aHHBIX C IKOJIOTMYECKO 0€30IacCHOCTBIO U OLICHKON MOCIeICTBUI ObITOBON
Y IIPOU3BOJICTBEHHOMN AEATENbHOCTH, 110 OTPACisIM Oyayliel npodeccnoOHaIbHON AEATEIbHOCTH 00y YatoIXCsl.

Temaruka pasnena 9 Bappupyercs 1o 00beKTy Oyaymiei mpodeccnoHATEHOM IeATEIPHOCTH CTYACHTOB — Onocdepa (JKUBBIC OPraHU3MBbl) HITU
TexHocdepa (TexHojornueckue oobekThl). [leproa oO0yuenus cocrapiser | y4eOHBIH roJl ¢ y4eToM JIOTUKHA (POPMHUPOBAHUS TPEAMETHBIX
pe3yabTaToOB, OOUINX U MPOPECCHOHATFHBIX KOMIIETEHIINH, MEXIIPEIMETHBIX CBS3€H C APyTruMH MpeaMeTaMu 0011eo0pa3oBaTebHOTO U
o01enpodecCHOHAIBHOTO IUKJIOB YU4EeOHOTO IJIaHa.

1.2. leau ¥ n1aHMpyeMble Pe3yJIbTAaThl 0CBOCHHS 00111e00pa30BaTeJbLHOI0 y4eOHOro npeamera « XuMush)

1.2.1.  Uenb nzyuenus OYII «Xumus»
M3ydeHnne XMMHUH HaNpaBJI€HO HA TOCTHKEHUE CIIEAYIOIIMX LIeTIei:

@opMHUpOBaHUE Yy CTYIEHTOB IIPEACTABICHHUS O XUMUYECKOM COCTABIIAIOLICH €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPAa KaK OCHOBBI IPUHATHUSA
pELICHUH B )KU3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYALUAX, OTBETCTBEHHOIO IIOBEICHHUS B IIPUPOJAHOMU CPELIE.

1) copmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKaHUs XMMUYECKHX MPOLIECCOB U SIBICHUM B OKpPY’KalolLIei cpefe, HeJIOCTHOW HaydyHOH
KapTHHBI MUPa, B3aUMOCBSI3U U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTbh YMEHHUS COCTaBIATH (DOPMYJIbl HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB, YPAaBHEHHS] XMMHUECKUX peakiuil, OOBbSCHATh UX CMBICT,
MHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKHUX IKCIIEPUMEHTOB,



3) chopMHUpOBaTh HABBIKK MPOBEACHUS MPOCTECHIINX XUMUYECKUX SKCIIEPHUMEHTAIBLHBIX HCCICIOBAHUN C COOIOJCHUEM MPaBU 0€30MacHOTO0

oOpallleHusi C BEeIeCTBaMU U JIabopaTOPHBIM 000PYA0OBaHUEM,;
4) pa3BUTh YMEHHUS UCIIOJIb30BAaTh HH(OPMALINIO XUMHUECKOT0 XapaKkTepa U3 pa3IN4HbIX HCTOYHUKOB,;
5) chopMupoBaTh yMEHHS MPOTHO3UPOBATH IMOCIEACTBHUS CBOCH NEATEIBHOCTH M XUMUYECKUX MPHUPOAHBIX, OBITOBBIX M MPOM3BOACTBEHHBIX

IIPOLECCOB,

6) chopmupoBaTh MOHMMAaHUE 3HAYUMOCTH JAOCTHIKCHHA XUMUYECKOW HAYKH M TEXHOJIOTHHA JJISi Pa3BUTHSL COIMAIBHON W MPOU3BOJICTBEHHOM

cep.

1.2.2. Tlnanupyembie pe3yabTathi ocBoennsi OVII B coorsercreun ¢ ®I'OC COO

Koa u
HauMEHOBaHHE
(popmupyembIx
KOMIIeTeHII Ui

HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA TUCIHUIIIHHBI

Oo6mme!

JuCuMILInHAPHbIE?

OK 01. Beibupats
CIOCOOBI peLIeHUs
3amaq
npodeccnoHanbHOM
IEATeLHOCTH
NPUMEHUTEIBHO K
Pa3IUUHBIM
KOHTEKCTaM

B yacTH TPy10BOr0 BOCHIUTAHUSA:
K Tpyay,
LIEHHOCTHU MacTepCTBa, TPYI0I00HE;

- TOTOBHOCTb K aKTUBHOW JESATEIBHOCTH

- TOTOBHOCTbH OCO3HAHUC

TEXHOJOTMYECKOM u COIMaJIbHOM
HaIlpaBJIE€HHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, IJIAHUPOBATh u
CaMOCTOATENIBHO  BBINOJHATh  TAaKYIO
JIeSITEIbHOCTD;

- UHTepeC K pa3IUYHbIM cdepam

npohecCHOHANBEHOM NeSTeNbHOCTH,

- BJIAIETh CUCTEMOM XMMHYECKHUX 3HAHUM, KOTOpPAs BKIJIKOYAET: OCHOBOIOJATAOIINE
MOHATHUS (XUMHUYECKUI 3JEMEHT, aToM, JJIEKTpOHHAas o0ojiouka atoma, s-, p-, d-
AJIEKTPOHHBIE opbutanu
ANEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUAYECKasl CBA3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 00beM, YIrIepoaHbId cKeneT, PyHKIMOHANbHAS TPYIIa, pajuKal,

aTOMOB, HOH, MOJICKYIJIA, BaJICHTHOCTD,

U30MEpUsl, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJI€BOAOPOIBI, KUCIOPOA- U
a30TCOJEpIKAIIME COEIMHEHUs, OWOJIOrMYeCKd AaKTUBHbIE BellecTBa (YIJIEBOABI,
JKUPBI, OENKH), MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISpPHBIE
COCIMHEHUS,  KPUCTAIMYECKas  pelleTKa, THUINBl  XMMHMYECKUX  PEaKkIuu
(OKHCITUTENbHO-BOCCTAHOBUTEbHBIE, 9K30- U SHAOTEPMHUUYECKHE, PEAKIIMM MOHHOTO

06MeHa), pacTBOp, SJICKTPOJIUTEI, HCIJICKTPOJIUTLI, SJICKTPOJIIUTUUCCKAA JUCCOIUAIIUA,

! YkasbiBaloTCA MUHOCTHbIE U meTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnarosibHon ¢opme, bopmupyemble
06uieobpasoBaTeibHOW ANCLUNANHON

2 AvcumnanHapHble (npep,meTHble) pe3ynbTaTbl YKa3biBakOTCA B COOTBETCTBUU C MeTO,D,I/lKOI;i npenoaasaHnA ANCUUNJINHDI




Osjaajaenue YHHUBepPCAJIbHbIMH
y4eOHBIMHU M03HABATEJILHLIMH
JelCTBUSIMM

a) 0a3oBble JJOrHUYEeCKHeE e CTBHA.

- CaMOCTOSITETIbHO (OpMYyJIMpOBaTH |
poOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

AKTyaJIU3UPOBATh
- yCTaHABIINBATh CYIIECTBEHHBIN
IPHU3HAK WJIM OCHOBAHUS ISl CPABHCHMS,
Kiaccuukanuu u 0000IICHHS;

- ONpeNeNATh  LENH
3aJ]aBaTh IapaMeTPhI

JIeATEIBbHOCTH,
U KpUTEPUH HX
JOCTHKCHHS;
- BBIABIATH  3aKOHOMEPHOCTH |
MPOTUBOPEYUSI B  PACCMATPUBAEMBIX
SIBJICHUSIX;

- BHOCHTHh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PpE3YyJIbTATOB
LM, OLIEHMBATh PUCKHU TOCIEACTBUMN
JIeATEIbHOCTH;

- pa3BUBATh KPEAaTUBHOE MBIIIJIEHUE TPU

PCIICHNUH )KU3HCHHBIX HpO6J’I€M

0) 0a3oBbIe uccjaeaoBarelbcKue
JeHCTBHA:

- BJIAJIETh HaBBIKAMH y4eOHO-
HCCJIeI0BATEIbCKOM " MIPOEKTHOMU

ACATCIIbBHOCTH, HABBIKAMH PpPa3pCHICHUA

npobiewm;
- BBUIBJIATH TPUYHHHO-CIICICTBEHHBIC
CBSI3M W aKTyalM3MpoBaTh  3ajadgy,

OKHUCJIUTEb, BOCCTAaHOBUTENb, CKOPOCTh XHUMHUYECKOW peaklHH, XUMHUYECKOe
paBHOBECHE), TEOPHUH M 3aKOHBI (TEOPHUS XHMHUYECKOTO CTPOCHHSI OpPraHUYEeCKUX
BemectB  A.M.  ByrtnepoBa, Teopus  DJIEKTPOIUTUUYECKOM
MePUOIUYECKU I AWM. Menneneena, COXpaHEeHUst

3aKOHOMCPHOCTH, CHUMBOJIHUYECKUMN SI3BIK XUMHUH, q)aKTOJIOI‘I/I‘ICCKI/Ie CBCACHUA O

JUCCOLIAAIIH,

3aKOH 3aKOH MaCCBI) ,

CBOMCTBaxX, COCTaBe, IMOJYYECHUHM U OE30MaCHOM HCIOJIb30BAHUM BaKHEHIINX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOH NEATEITHHOCTH
YEJIOBEKa,;

- YMETb BBISBIISITh XapaKTEPHbIE MPU3HAKK U B3aUMOCBSI3b M3YYEHHBIX IOHSATHUH,
MPUMEHATh COOTBETCTBYIOIIME TOHATUS IPU ONUCAHUU CTPOEHUS M CBOMCTB
HEOPraHWYeCKMX M OpPraHuYecKHMX BELIECTB M HX MPEBPALLCHUN; BbIABIATH
B3aUMOCBSI3b XMMHMYECKUX 3HAHUU C TMOHATUAMHM U MPEACTABICHUSAMU APYrUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMETh MCIIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKHUX COCIMHEHUU MEXIyHAPOIHOTO
COI03a TEOPETUYECKON M NMPUKIAJAHON XUMHUU U TPUBUAIBHBIC HA3BAHUS BAKHEHMIINX
BEIIECTB (ITWUJICH, alleTHJICH, IIIHLEPHH, (HeHO, GOopMabAerull, yKCycHast KUCIIOTa,
TIMIWH, YTrapHbId Tra3, YIVIEKUCIbIA ra3, aMMHAaK, TalieHas H3BECTh, HEralieHas
U3BECTh, MUThEBAS COJa M JPYTHX), COCTABIATH (HOPMYJBl HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB, YPABHEHMS] XMMHUYECKHX PEaKUUU, OOBSICHITh UX CMBICT;
MOATBEPKIATh XAPAKTEPHBIE XMMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH
JKCIIEPUMEHTAMU U 3aNIUCAMHU YPABHEHUN XUMUYECKUX PEaKLIUi;

- YMEThb YCTaHaBJIMBAaTh MPHUHAJICKHOCTh HW3YUYCHHBIX HEOPraHUYECKUX H
OpPraHMYECKHX BEIIECTB K ONPEACICHHBIM KJlaccaM M TpyniaM COEIUHECHUH,

XapaKTCPU30BaTh UX COCTAB U BaKHEHIIIIE CBOi/JICTBa; OMpeaAcCIATbL BUABI XUMHYCCKUX

CBs3EH (koBaseHTHas, HOHHA, MeTaJTn4decKasl, BOJIOPO/IHAS), THITBI
KPUCTAIIMYECKHUX PEHIETOK BEIIECTB; KIaCCHPHUIIMPOBATH XUMUUECKUE PEAKIIHH;
- chopMmupoBaTh  TpPEACTaBICHHS: O  MAaTePUAIBHOM  €IWHCTBE  MHpAa,

3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUM MPUPOJBI; O MECTE U 3HAYEHUH XUMHU
B CHCTEME E€CTECTBEHHBIX HAyK M €€ POJId B OOECIEUEeHUH YCTOMYMBOTO Pa3BUTHUS
YEeJI0BEUECTBA: B PEIICHUH MPOOJIEM HKOJIOTHYECKON, SHEPreTHUYECKON W THUIICBOU
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BbIABHUI'ATh THUIIOTE3Y (8¢ pEUICHUA,
HaxoauTb ApPTryYMCHTBI JUIs
JOoKa3aTeJIbCTBa CBOUX YTBCp)I(,Z[eHHI;'I,
3aJaBaTb mapaMeTpbI u KpUTCpUHU

peleHus;
- QHAJIM3UPOBATh IIOJIyYEHHBIE B XOJE

peliCHusd 3aga4u PE3YJIbTATHI,
KPHUTHUYCCKU OLICHUBATh nux
JAOCTOBCPHOCTD, IIPOrHO3UPOBATH

M3MEHEHUE B HOBBIX YCIIOBHSIX;
- yMeThb IEPEHOCUTh 3HAHUA B
MIO3HABATEIIBHYI0 W IPAKTHYECKYIO
001aCTH >KU3HEICATEIHEHOCTH;

- YMEThb HWHTErpUpOBaTH 3HAHUSA W3
Pa3HbIX IPEIMETHBIX o0J1acTel;

- BBIJIBUTaTb HOBBIC HJIEH, MpeaiaraTh
OPUTHMHAJILHBIE TIOJIXO/IbI M PEIICHUS;

- cCI0OCOOHOCTh MX MCIOJIb30BAHUS B
MMO3HaBaTEILHOM 1 COIlHAIbHOMN

IMPAKTUKE

0e30MacHOCTH, B Pa3BUTUU MEIUIUHBL, CO3JAaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB DJHEPruH, B OOECIEUEHUH PalMOHAIBLHOTO MPUPOAOIOIb30BAHUA, B
GbopMUPOBAaHUM MHPOBO33PEHHUS U OOmIEH KyJIbTYphl 4YellOBeKa, a
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOM Cpelie;

TaK¥XKC

- BJIAIETh CUCTEMOW XMMHMYECKHUX 3HAHUM, KOTOpas BKIIKOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (JOMOJIHUTEIBHO K CHUCTEME TOHSATHH 0a30BOr0 YPOBHS) - H30TOIIBI,
OCHOBHOE U BO30YXJICHHOE COCTOSHUE aroMma, THOpUAM3AIMs aTOMHBIX OpOUTaNIeH,

" nn

xumuueckas cBs3b ("0 u "", KpaTHblEe CBSI3M), MOJSpHas KOHILIEHTpalus,
CTpYKTypHas ¢opmyia, wu3oMmepusi (CTpyKTypHas, reomeTrpuueckass (LHC-TpaHC-
U30MEpHsl), TUIBl XMMHUYECKHUX pEaKIMi (roMo- M reTeporeHHble, OOpaTHMblE U
HEOOpaTHMBbIE), PacTBOPbI (MCTHUHHBIE, TUCIEPCHBIE CHCTEMbI), KPUCTAJLIIOIHIPATHI,
CTENEHb JUCCOLMALNU, 3JIEKTPOJIM3, KPEKUHT, PU(OPMUHT); TEOPUM U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKUE 3HAHUS, JIeXKallue B OCHOBE IOHHMMAaHUS
IMPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM, COBPEMEHHBIE MPECTABIECHUS O
CTPOCHUM BEIIECTBA HAa AaTOMHOM, MOJEKYJSPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX;
IPEJICTaBICHUSI O MEXaHM3MaX XUMHYECKMX PEaKIUil, TEepMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IHPOTEKaHUS, O XHMHUYECKOM pPaBHOBECHH,
JUCIIEPCHBIX (bakTOJIOrMUECKUEe CBEACHUS O CBOMHCTBAX,
NOJy4YeHUH U Oe30MacHOM HCHOJb30BAHUM BAKHEHIIMX HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M NMPAKTHUECKOW JESATETbHOCTH 4YelIOBeKa; OOLIMX
Hay4YHbIX MPHHLUMIAX XMMHUYECKOrO IPOU3BOJACTBA (HAa MpHUMEpe IPOU3BOJACTBA

CUCTEMAX, COCTaBc,

CEpHOI KUCIIOThI, aMMHaKa, METaHoJIa, IepepaboTKU HEPTH);

- YMETh NPOBOJUTH PacueThl 10 XUMHUYECKUM (OpMyJiaM U YPaBHEHUSAM XUMHUECKHUX
peakiuii ¢ MCHOJIb30BaHUEM (PU3MUYECKUX BETUYMH (Macchl, 0ObeMa Ta30B,
KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJIMUYECTBEHHOW CTOPOHBI:
pacyeTbl MO HAXOXACHUIO XUMHUYECKOM (OpMysbl BEIIECTBA; pacueThl MaccChl
(oObema, KOJHMUYECTBAa BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJHO M3 HCXOJHBIX
BEUIECTB JIAHO B BMJIE PACTBOpA C ONPEACIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO
BEIIIECTBA WJIM JITaHO B U30BITKE (MMEET MPUMECH); pacueThl MacCOBOM MM 0ObEMHON

JIOJI BBIXOJIa TIPOYKTA PEAKIMH; pacyeThl TEMI0BOTO 3 dekra peakunii, 00bEeMHBIX
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OTHOILIEHUH ra30B;

- YMETh BBISABIISATH XapaKTEpHbIE MPU3HAKKM W B3aUMOCBSI3b HM3YYCHHBIX IOHSTHUH,
MPUMEHATh COOTBETCTBYIOIIME TIOHATHS TPH ONUCAHUM CTPOSHUS M CBOMCTB
HEOPraHWYECKHMX M OPraHMYeCKHX BEHIECTB W MX NPEBPAICHUHA;, BBISBIATH
B3aUMOCBSI3b XMMHYECKMX 3HAHUW C TOHATUSAMH M TMPEACTABICHUSIMHU APYTHX
OpeIMeToB JUisi 0oJiee OCO3HAHHOTO TIOHMMaHUsi ¥ OOBSCHEHUS CYIIHOCTH
MaTepUaIbHOTO €AMHCTBA MUPA; UCIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJIs
OOBSICHEHUSI M TPOTHO3UPOBAHUS SIBJICHUM, HWMEIOIIMX €CTECTBEHHOHAYYHYIO
[pupoay;

- YMETh HCIOJIb30BaTh HAaWMEHOBAHHS XMMHUYECKUX COCAMHEHHH MEXKIYyHapOIHOTO
COI03a TEOPETHYECKOM W NPHKIAJAHOW XMMHH U TPUBUAIbHBIC HAa3BaHMs BEILECTB,
OTHOCSIIIMXCS K M3yUYEHHBIM KJIaccaM OpraHMYeCKHX U HeOPraHMYeCKUX COCTUHEHUII;
MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBJICHHUS (OPMYJI HEOPraHUICCKHX
BEIIIECTB, MOJICKYJSIPHBIX HM  CTPYKTYPHBIX (pa3BEpPHYTHIX, COKpAIIEHHBIX U
CKEJICTHBIX) (OPMYJT OpPraHUYECKHX BEIIECTB; COCTABJIATH YPAaBHEHUS XUMHYCCKHX
peaklMii U pacKpbIBaTh WX CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHca ATUX PEaKIMi; peakiiuil HOHHOTO
oOMeHa MyTeM COCTaBJICHMsSI HMX TMOJHBIX M COKPAIICHHBIX HOHHBIX YpaBHEHUN;
peakuuii  TUIpou3a, peakuuii KOMILIEKCO0Opa3oBaHus (Ha  mpumepe
TUAPOKCOKOMIUIEKCOB ~ IIMHKAa W QJIIOMUHUSA); TOATBEPXKAATh  XapaKTEpHBIE
XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U 3aMUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

- yMeThb KJIacCH(PUIMPOBATh HEOPTaHMYECKHUE W OpPraHUYEeCKHWe BEIIeCTBa U
XUMUYECKHE PEaKIMH, CaMOCTOATENIbHO BBIOMpATh OCHOBAHHUS M KPUTEPUU JJIA
KJIacCU(PUKAMM W3Y4aeMBbIX XHMHUYECKHUX OOBEKTOB; XapaKTEPHU30BAaTh COCTAB H
BAKHEWIIIME CBOMCTBA BEUIECTB, MNPUHAMIEKAIIMX K ONPEIEICHHBIM KllaccaM |
rpynmaM COeQUHEHHH (MpOCThie  BEIIeCTBA, OKCHUABI, THUIPOKCHUIBI, COIH;
YTIEBOIOPOABI, TPOCTHIE IPUPHI, CIIUPTHI, PEHOIBI, AIbETU B, KETOHBI, KAPOOHOBBIC
KHUCTIOTHI, CIIOKHBIE J(UPBI, JKUPBI, YTIEBOJbI, AMHUHBI, AMHHOKHCIOTHI, OEJIKH);
MPUMEHATh 3HAHUS O COCTaB€ M CBOMCTBAX BEIIECTB I DKCIEPUMEHTATHHOU
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IIPOBEPKHU THUIIOTE3 OTHOCUTCIBHO BaKOHOMepHOCTCﬁ IMPOTCKAHUA XHMHYCCKUX
peaKuHﬁ " IIPOTHO3UPOBAHUA BO3MOKHOCTEH NX OCYHICCTBJICHMUS,

- YMCThb IIOATBEPKIAATH Ha KOHKPETHBIX IIPUMEpPAX XapaKTE€p 3aBHCUMOCTH
peaKHHOHHOﬁ CIIOCOOHOCTH OpraHU4Y€CKUX COG,I[I/IHCHI/Iﬁ OT KpPAaTHOCTH M THIIA

" nn

KoBasleHTHOH cBsizu ("T " m ""), B3aMMHOTO BIMSIHHUS aTOMOB W TPYII aTOMOB B
MOJICKyJlaX; a TakKe OT OCOOCHHOCTeW pealM3alyy pa3IUYHbIX MEXaHH3MOB
IIPOTEKaHUs PEaKLIUM;

- YMEThb XapakTepU30BaTb JJIEKTPOHHOE CTPOCHHUE AaToMOB (B OCHOBHOM U
BO30YKJICHHOM COCTOSIHUM) M HOHOB XMMHYECKHMX 53JeMeHTOB 1 - 4 mnepuoaoB
[Tepuonuueckoit cucremsl .M. MeHneneeBa M HMX BaJCHTHbIE BO3MOXHOCTH,
"p", "d-snekTpoHHbBIC" OPOUTAIH, SHEPTETUUICCKUE YPOBHHU;

P,

00BACHATH 3dKOHOMCPHOCTH HU3MCHCHHA CBOMCTB XHMHYECKHX DJIEMEHTOB M

n.n

HCIIOJIB3YSA MOHATHUA S,

00pa3yeMbIX UMU COEIMHEHUH 10 IEPUOAAM U IpyIIam;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
CpeZAcTBa MOUCKa,
aHaIu3a u
MHTEpHpeTanuu
uHpOpMaLUU 1
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 3a/1a4
npo¢eCcCuOHAIIBHON
JeATeIbHOCTH

B o0gacTm LEeHHOCTM  HAY4YHOIO
MO3HAHMA:

- c(OPMHPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH u
OOIIECTBEHHON NPaKTHUKH, OCHOBAaHHOIO
Ha JUaJore KyJbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;
- COBEpIICHCTBOBAHHWE  SI3BIKOBOM U

YUTATENbCKOM KYJBTYpbl KakK CpeICTBa

B3aMMOJCHCTBUSL MEXIy JIOABMH H
MO3HAHUS MHPA;

- OCO3HAaHUE IICHHOCTH  HAy4yHOMU
NeSITeNIbHOCTH, TOTOBHOCTD
OCYILECTBIISATh MPOEKTHYIO u

- yMEThb IUIAaHUPOBaThb M BBINOJHATh XHWMHUYECKHI OSKCIEPUMEHT (IIPEBpaICHUS
OpraHMYECKUX BEIIECTB IpPU HArpeBaHUU, MOJIYYCHHE S3TUJIEHA U H3YUYEHHUE €ro
CBOMCTB, Kaue€CTBEHHBIE PEAaKIMM Ha alNbJETHIbl, Kpaxmall, YKCYCHYI KHCIOTY;
JeHaTypalus OeNKOB NpHU HarpeBaHWHU, [BETHBIE pPEAKIMU OENKOB; MPOBOJHUTH
pEeaKIMM MOHHOIO OOMEHa, ONpeAeNsTh CPedy BOJIHBIX PacTBOPOB, KaYECTBEHHBIE
peakuuu Ha cynbdar-, kKapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHMSI; pellaTh
SKCIIEpUMEHTaJIbHBIE 337a4u 110 TemaM "Mertamuisl" U "Hemeramibl") B COOTBETCTBUN
C TIpaBWIaMU TEXHMKH O€30MaCHOCTH TMpu oOOpallleHuH C BeleCTBaMH U
XUMHYECKOT0

1abopaTopHBIM  00OpY/IOBAaHUEM;

JKCIIEpUMEHTa B (OpME 3amuCH YpPaBHEHHM COOTBETCTBYIOIIUX pEaKIUA W

MPEACTABISITE  PE3YJIbTAThHI
(dbopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMeTh aHaJM3UpPOBaTh XUMHUYECKYI0 HWH(POPMAIUIO, MOJYyYaeMyl W3 pPa3HBIX
HUCTOYHUKOB (CpeACTB MaccoBoi nH(popmanuu, cetb IHTepHET U ApyTHe);

- BJAJ€Th OCHOBHBIMM METOJAMHM HAyYHOI'O IO3HAHUS BEIIECTB UM XUMHUYECKHUX
SIBJICHHH (HaOJI0/IeHNe, N3MEpPEHNe, YKCIIEPUMEHT, MOICIUPOBAHNE);

- YMETh MPOBOJIUTH PACUETHI IO XUMUIECKUM (HOpMyJIaM U YPAaBHEHUSIM XUMUYECKUX
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HCCIIEOBATEIILCKYIO JIESATEIIBHOCTD
WHIWBUAYAJIBHO U B IPYIIIIE;

Osiafenue YHHUBeEpPCAJbHBIMHU
Y4eOHBIMH N03HABATE/ILHBIMHU
NeUCTBUAMM:

B) paborta ¢ nHgopmanmeii:

- BJIAJETh

HaBbIKaMH MOJIyUCHUA

uHPOpPMALlUM W3 HUCTOYHUKOB PAa3HBIX

TUIIOB, CaMOCTOSITEILHO OCYIICCTBIISIT
NOUCK, aHAJIW3, CUCTEMAaTU3alUI0 U
UHTEPIPETAIHIO uHpOpMaIUU
pa3JInYHbIX BUJIOB u bopm
MIPEICTaBJICHHUS,

- co3gaBaThb TEKCThI B  Pa3JIMYHBIX
dopmarax C  y4eTOM  Ha3HAYCHHS

uHPOpPMALIUM ¥ LEJNEeBOH ayIUTOPHH,

BbIOMpas ONTHMAJIbHYIO bopmy
IPEJCTaBICHNS U BU3yaIU3aluH;
- OLIEHUBATh

JCTUTUMHOCTD

JOCTOBEPHOCTb,
uHpOpMaLuHy, ee
COOTBETCTBUE IPABOBBIM M MOPAIBHO-
THYECKHM HOpMaM;

- UCIIOJIb30BaTh cpeacTsa
MH(OPMALIMOHHBIX u
KOMMYHHMKAIIUOHHBIX ~ TEXHOJIOTMH B
peleHnn KOTHUTUBHBIX,
KOMMYHHMKATHBHBIX U OpPraHU3allMOHHBIX
3agad ¢ coOnroieHueM  TpeOoBaHMM
SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,

TUTHEHBI, pecypcocOepexeHus,

peaKIuii C UCTOIb30BaHUEM (U3NYCCKUX BEJIMYWH, XapaKTCPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOMN obbemMa (HOpPMaJIbHBIC YCIIOBHS)
KOJINYECTBA BEIIECTBA; UCTIOIB30BATh CUCTEMHBIC XHMUYCCKHE 3HAHUS JUIS TIPUHSITUS
pelICHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAaIlUsX, CBSA3aHHBIX C BEIICCTBAMH M HMX

CTOpPOHBI: MACCHI, Ia3o0B,

IIPUMEHEHHUEM;
- YMETb CaMOCTOSTEJIBHO ILIAHUPOBATh M INPOBOAUTH XHMHUYECKUH HKCIEPUMEHT
(monmy4yeHne M U3yYEHHE CBONCTB HEOPraHMYECKUX W OPraHMYEeCKUX BEIECTB,
KaueCTBECHHBIC peakuu YIJIEBOJOPOOB pa3IMYHBIX KJIaCCOB 51
KHCJIOPOJICOAEPKAIUX OPraHUYECKUX BELIECTB, PEIICHNE DKCIIEPUMEHTAIbHBIX 3a1a4
[0 Paclo3HaBaHUIO HEOPraHWYECKMX M OPraHMYECKUX BELIECTB) C COOJIIOJCHUEM
npaBui 06€30IaCHOTO OOpallleHusl ¢ BELIECTBAaMH M JIAOOPaTOPHBIM 000pYyI0BaHUEM,
dopMyaMpoBaTh LENM HCCIEJOBaHUS, NPEAOCTaBIAThH B pa3MyHOM (dopme
pe3yibTaThl SKCIEPUMEHTA, AHAIIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

- YMETh OCYIIECTBIIATH IIEJICHANPABICHHBI TOUCK XMMHUYECKOH HHPOpMaLUu B
pa3IMyYHbIX HCTOYHMKAX (Hay4yHass M Yy4yeOHO-Hay4Has JMTeparypa, CpencTBa
MaccoBoil mH(popmaruu, cetb WHTEpHET W Jpyrue), KPUTHYECKH aHAIU3HPOBATH
XUMHUUYECKYI0 MH(pOpMAIHIO, epepadbaTbiBaTh €€ U MCIOIb30BaTh B COOTBETCTBUU C
MOCTaBJIEHHON yueOHOM 3aaueii;

- BJIAJIETh CUCTEMOW 3HAHUM O METOJAX HAyYHOIrO IIO3HAHUs SIBICHUN NPUPOJBI,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUSMM IPUMEHATH OTU 3HAHUA IIpU
HKCIEPUMEHTAIBHOM HCCIE0BAaHUM BEIIECTB M I OOBACHEHUS XHUMHYECKHX
SABJICHUM, UMEIOIUX MECTO B NPHUPOJAE NMPAKTUYECKOW NEATEIBHOCTH YEIOBEKAa U B

IMOBCEAHEBHOM XKU3HU;
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NPaBOBBIX M OSTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U
3alIMThl HHPOPMAIINH,
UH(POPMALIMOHHOM 0€30MIaCHOCTH

OK 04. O¢ddexruBHO
B3aUMO/JICHCTBOBATh U
pabortath B
KOJUICKTHUBE U
KOMaHJ1e

JIMYHOCTH

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITECIILHOCTH n
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHo-
HCCIIEIOBATEIIHLCKOM, MPOEKTHOU u
COLIMAILHOM JeSITEeIbHOCTH,

OBjaaenue YHHUBeEPCAJIbHbIMHU

KOMMYHUKATHBHBIMHA JeHCTBUSIMHU:
6) COBMECTHaA A€ATEJIbHOCTD.

- IIOHUMATh i HCIO0JIb30BATh
MpEUMYyIIEeCTBA KOMaHIHOH H
WHAUBUAYATbHON paboOTHI;

- IpUHUMATh  I[E€JIU  COBMECTHOM
JIeSITeIIbHOCTH, OpraHU30BbIBAThH H
KOOPJIMHUPOBATh  JICUCTBUS IO €€
JIOCTHIKECHHIO: COCTaBJIATh IJIaH

JICHCTBUM, paCIpeNessTh POJIU C YUYETOM

MHEHHUH Y4aCTHUKOB o0cyX1aTh
pe3yJbTaThl COBMECTHON pabOThI;

- KOOPJUHHUPOBATH U BBINOJHATH paboTy
B YCIIOBUSIX pEajbHOI0, BUPTYyaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHUCTBUS;

- OCYUIECTBIIATH MTO3UTHBHOE

CTPATCTUYCCKOC MMOBCACHUEC B PAa3JINYHBIX

- yMETh IUIAaHUPOBAaThb M BBINOJHATh XHMUYECKUI SKCIEPUMEHT (IIPEBpAICHUS
OpPraHMYECKHUX BELIECTB IPH HArpeBaHUM, MOJYYEHHE HTHUJIEHA U HU3YyYEHHUE €ro
CBOWCTB, KAueCTBCHHbIC pEAaKIUM Ha albJeTuibl, Kpaxmajl, YKCYCHYIO KHUCIIOTY;
JeHatypalus OeNKOB HpHU HarpeBaHWHU, IIBETHbIE pEAaKIUHU OENKOB; HPOBOIUTH
pEeaKIMY MOHHOIO OOMEHa, ONpeAeNsATh CPeLy BOJIHBIX PacTBOPOB, KAYECTBEHHBIE
peakuuu Ha cynbdar-, kKapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHMSI; peliaTh
AKCIIEpUMEHTaJIbHBIE 331a4u 110 TemaM "Mertamibl" U "Hemeramibl") B COOTBETCTBUU
C TpaBWIaMH TEXHUKM O€30MacHOCTH TpH OOpalleHHH C BEIIeCTBAMH U

1a00paTOPHBIM  00OPYIOBAHHEM; XUMHUYECKOTO

JKCIIEpUMEHTa B (opmMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEAKIUH U

MMpEaACTaBJIATH PE3YIIbTATHI
(bopMyIMpOBaTh BBIBOABI HA OCHOBE ITHX PE3YJIbTAaTOB;

-yMeTb CaMOCTOSITENIbHO IUIAHUPOBaTh U TMPOBOAMTH XMUMHUYECKHH HKCIEPUMEHT
(moslyueHMe M M3Y4YEHHE CBOWCTB HEOPraHMYECKUX M OpPraHMYECKHX BeEIIECTB,
KayeCTBEHHbIE peaxkuuu YTJIEBOI0POIOB pa3IUYHbIX KJIaCCOB u
KHCJIOPOICO/ICPKAIINX OPTaHMYECKMX BEIIECTB, PEIICHHE YIKCIIEPUMEHTAIBHBIX 3aa4
[0 PACMO3HAaBAaHMIO HEOPraHMYECKHX M OPTaHMYECKHX BEIECTB) C COOJIIOJCHUEM
npaBuyl 0€30MacHOr0 OOpalIeHHs ¢ BELeCTBaMH U J1a00paTOpHBIM 00OpYAOBaHUEM,
dopMyTHpOBaTh €M  HCCIIEIOBAHUS,

MPEeNOCTaBIATh B pa3Iu4yHoll  (opme

PE3YJIbTAThI OKCIICPUMCHTA, aHAJIU3UPOBATHL U OUCHUBATH UX JJOCTOBCPHOCTD,
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CUTyallusiX, IPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh UHUIIUATUBHBIM
OBnanenue YHHMBEPCAJIbHBIMH
pPeryJsiTHBHbIMHU ACHCTBUAMMU:

') IPUHATHE ce0s M APYrUX JKIeii:

- I[pUHHUMAaTb MOTUBBI W APryMCHTLI
JpYTUX JIOJEH NIPU aHAJIU3€E PE3yJIbTaTOB
JESITEIIbHOCTH;

- TMpU3HABATh CBOE IPaBO U IPaBO
JIPYTHX JIIO/ICH HA OLIHOKY;

- pa3BUBATh CIIOCOOHOCTh TOHUMATH MU

C ITO3ULUHA OPYToro 4Y€JIOBCKA,

OK 07.
ConeiicTBOBaTH
COXPaHEHUIO
OKpYKaroIlEe Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSITh 3HAaHUSI 00
W3MEHEHUHU KIUMaTa,
TIPUHIIUITBI
OEepEKITUBOTO
MIPOU3BOJICTBA,

3¢ HeKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

B 001acTH 3K0J10rHY€CKOr0

BOCIIMTAHUS:
- c(OpMHUPOBAHHOCTh  3KOJOTUYECKOU
KYJBTYPHI, MMOHUMAaHUE BITUSTHUS

COIIMAIbHO-3KOHOMUYECKUX  MPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLMAIIbHOMN
cpenpl, OCO3HaHUE r100aIbHOTO
XapakTepa dKOJIOTHYECKUX MPOoOIeM;

- TUIAHUPOBAaHME H  OCYIIECTBJICHHUE
JICUCTBUIA B OKpYyXKarolllel cpene Ha
OCHOBE 3HAaHUS IEJe yCTOMYMBOIO
pPa3BUTHS YEIOBEUECTBA,

AKTHUBHOE HETIPUATHE JeUCTBUM,
MPUHOCSIINX BPEJ OKPYXkKAIOIIEH Cpese;
MPOTHO3UPOBATH

OKOJOTHUYCCKUC

- yMEHHE
HeOIaronpusTHhIE
HOCJIECTBHS peANPUHIMAEMBIX

JIEMCTBHM, IPEAOTBPAILATh UX;

- chopMupoBaTh XUMUYECKOU COCTaBJISIOLIEH

€CTECTBEHHOHAYYHON KapTUHBI MUpPA, POJIM XUMHUH B ITIO3HAHWUHU SIBJICHUW IIPUPOIBI, B

MMpCaACTaBJICHUA: 0

(GOpMHpPOBAaHMM  MBINUICHUST W KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHAIHHON
IrPaMOTHOCTH, HEOOXOAMMOM NJsi pelIeHUs] MPaKTUYECKUX 3a7ad U 3IKOJOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOIL cpene;

- YMeTb COOJIOAATh MpaBHUiIa KOJOTHUECKH 1e1eCO00pa3HOro MOBeJAeHUs B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHUs CBOETO 3J0POBbA U OKPYKAIOILIECH
IIPUPOJHOM Cpelpl; YYUTBIBATh OIIACHOCTb BO3JIEUCTBUSA Ha JKUBBIE OPraHU3MBI
ONPENEICHHBIX BEIIECTB, MOHMMAas CMBICI II0Ka3aTelsl IpPeAesIbHONW JOIyCTUMOU
KOHIICHTPALNH;

- YMEThb MPOTHO3UPOBATH, AHAJIM3UPOBATH U OLEHMUBATH C MO3UIUN DKOJIOTMYECKON
0€30MacHOCTH MOCIEACTBUS OBITOBOM M NMPOU3BOJICTBEHHOM JESATEIbHOCTH YEJIOBEKa,
CBSI3aHHOW C TepepabOTKOM BeIecTB; HCIOIb30BaTh IOJNyUYEHHbIE 3HAHUA VIS
HPUHATHUS TPAMOTHBIX PEIIEHUH MPOOJIeM B CUTYAIUIX, CBSI3aHHBIX C XUMHEH;

- YMETb OCO3HABAaTh ONACHOCTb BO3JEHCTBHS HA JKMBBIE OPraHU3MBbI ONPEIEICHHBIX
BEILECTB, [TOHMMAasl CMBICI IIOKa3aTelsd MPEAeIbHOW IOIyCTUMOW KOHLICHTPALWH, U
MOSICHATh Ha MPUMEPAaX CHOCOObI YMEHBIIEHUS U MPEIOTBPALEHUS UX BPEIHOTO

BO3)I€I\/'ICTBI/I5[ Ha OpraHuv3M 4YcCJIOBCKaA.
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- pacmiupeHue OIbITa JeATCIbHOCTH
9KOJIOTUYECKON HAINPaBJICHHOCTH;

- OBJIaJICHUE HaBbIKAMH YYEOHO-
HCCIIEI0OBATENIbCKOM, TPOEKTHOM 1
COILIMATLHOM JESITEIHbHOCTH,

IIKS...

3 MK ykasbiBatoTca B cootseTcTBUM ¢ PIOC CMNO peannsyemoin npodeccum / cneumanbHOCTU
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1. CTPYKTYPA U COJAEP)KAHUE PABOYEN ITPOI'PAMMABI
OBHIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEJMETA

2.1. O06beM 0011€00pa30BaTEIBHOIO Y4eOHOI0 NpeAMeTa U BU/bI y4eOHOH padoThl

Buna yueOHoii padoThl

O0beM yacoB

O0beMm oOpa3oBaTeabHOi nporpammsel OYII 148
AyIMTOpPHBIE
1. OcHoBHOe coaepxanne
B T.4.
TeopeTuyeckoe o0yueHue 42
MPAKTUYECKHUE 3aHITUS 42
2. IlpodgeccHoHATbHO OPHEHTHPOBAHHOE COJepKaHue (cofepKaHue MPUKJIATHOTO0 MOIYJIs1)
B T.u.
Teopernueckoe oOyueHue 8
MIPAKTUYECKHUE 3aHATHUS 22
CamocrosiTenbHas pabota, B T.4. UHIMBUAYa IbHBIA TPOEKT 12
ITpome:xxyToyHasi arrecTanus B GopmMe dSK3aMeHa 6
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2.2. TemaTu4eckuii IUIaH U coJep:kaHue 001eoOpa3oBaTe/bHOro yueonoro npeamera OVYII 08. Xumus

2.2. TemaTnuyecKkMii IJIAH U COJEPKAHUE MIpeaMeTa

HaunmeHoBaHue Coaepixanue yueOHOro Mmareprasa (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOYJIb YacoB | KOMIIETEHUHH
1 2 3 4
OcHoBHoOE coepraHue 102
Pa3znea 1. OcHOBBI CTPOEHMSI BellleCTBA 8
Tema 1.1. OcHoBHoOe coaep:kanue 6 OK 01
Crpoenue atomoB | Teoperuueckoe 00y4yeHue 4
XAMHUICCKHAX CoBpeMeHHAasE MOJIENIb CTPOCHUS aToMa. DJIEKTPOHHAs KoHpurypamus atoma. Kiaccudukanus XuMuaeckux
SJIEMCHTOB 1 3JIEMEHTOB (S-, P-, d-31eMeHThI). BaneHTHbIC 21eKTpOHbI. BaleHTHOCTh. DIEKTpOHHAS TIPHPOIa XUMUYECKON
npupona CBSI3U. DIIEKTPOOTPHIIATENLHOCTh. KOBaneHTHas CBS3b, €€ pa3HOBHIHOCTH U MEXaHU3MBI 00pa30BaHU 4
XUMHUYECKOU (oOMeHHBIN U JOHOPHO-aKIlenTOpHbIN). loHHas cBsA3b. MeTayundeckas CBs3b. BogopoaHas CBs3b.
CBA3U MexMOJIeKyJISIpPHBIE B3AUMOECHCTBUS.
N3oTombl, 0CHOBHOE U BO30YkKIEHHOE COCTOSIHUE aTOMa, THOpUIN3allis aTOMHBIX OpOUTaJIeH.
IIpakTHYeckue 3aHATHSA 2
Pemenne npakTuyeckux 3aJjaHUi Ha COCTAaBIEHUE DIEKTPOHHO-Tpaduueckux GopMyI aneMeHToB 1-4
[IEPUOJIOB.
Pemenue 3aganuii Ha KCMOJIB30BAHUE XMMUYECKON CUMBOJIMKY U HA3BAHUI COEAMHEHHI IO HOMEHKIIATYpe 9
MEXIYHAPOAHOTO COK3a TEOPETUYECKON U MPUKJIAAHOW XUMUN U TPUBUAIBHBIX Ha3BaHUM JUIsI COCTABIICHUS
XUMUYECKUX (OPMYJT ABYXaTOMHBIX COeAMHEHUHN (OKCUAOB, CYIb(UI0B, TUAPUIOB U T.II.) U IPYTUX
HEOPraHWYECKNX COETMHEHUHN OTIEIbHBIX KIIACCOB.
Tema 1.2. OcHoBHOe cogepkanue 2 OK 01
Ilepuonnueckuii | TeopeTrnueckoe ooyueHue OK 02
3aKoH M Tabmuua | MpakTHYecKne 3aHATHS 2
JA.W. Menneneesa [Tepuonnueckas cucrema xumuieckux 3neMeHToB .M. Menneneesa. ®usnueckuii cmbici [leproanueckoro
3akoHa JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU 9
MIPOCTHIX U CJIOKHBIX BEHIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOTO 1eMeHTa B Ilepuonnueckon
cucteme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepunoanueckoro 3akona J[.1. Menneneesa. [Iporaossl
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J.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTePU3AIIUI0 XUMUYECKUX
371eMeHTOB «MeTauniecKue / HeMeTaUIMUYeCKUe CBOMCTRA, JIEKTPOOTPUIIATEIILHOCTh M CPOJACTBO K
AJICKTPOHY XUMHUYECKUX IJIEMEHTOB B COOTBETCTBHE C UX DJICKTPOHHBIM CTPOSHHUEM U TTOJIOKEHHUEM B
MEePUOINYECKON cucTeMe Xumudeckux sneMeHToB .M. MenaeneeBay.

Pazgen 2. Xumnueckue peakuuu

12

Tema 2.1. Tumnst
XUMHYECKHUX
peakuuii

OcHoBHoOe coaep:kanue

Teopernyeckoe o0yueHue

Knaccugukanus 1 TUIIBI XUMUYECKUX PEAKIMN C y4acTHEeM HEOpraHMuecKux BeulecTB. KonnuecTBeHHbIe
OTHOIIEHUA B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U PaCU€Thl 110 YPaBHEHUSAM XUMUYECKUX
peakuuii. Mosb Kak €AMHHLIA KOJIMYECTBA BelecTsa. MomsipHas Macca. 3aKOHbI COXpaHEHMsI MACChl U
sHepruu. 3akoH ABoraapo. Mossipablil 00beM razoB. OTHOCUTENIbHAS [IJIOTHOCTD Ia30B.

Peakuuu koMIiekcooOpa3oBaHus ¢ y4aCTHEM HEOPraHMYECKHUX BEIIECTB (Ha MpUMEpE T'UAPOKCOKOMILIIEKCOB
[IMHKA U aJTFIOMUAHHSA).

IlpakTH4YecKkue 3aHATUSA

CocrapneHnue ypaBHEHUHN peakuii COSAMHEHUS, PAa3JIOKEHUS, 3aMEILICHUsI, 0OOMEeHa. Y paBHEHHS peaKIuid
TOpPEeHHs], HOHHOTO 0OMEHa, OKHCIIEHUSI-BOCCTAHOBIICHHUSI.

Pacuer konM4ecTBEHHBIX XapaKTEPUCTUK MCXOIHBIX BEIIECTB U MPOLYKTOB peakiuuu. Pacuet
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEaKIIUU COSTUHEHUS, €CITH OJTHO U3 BEIECTB JIaHO B U30BITKE
W/WIH COAEPKUT MpuMecH. PacyeT MaccoBoi miin 00beMHOM 0K BBIXO/1a IPOAYKTA PEAKIIUN COSAMHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. Pacyer Maccel (00BbeM, KOTHYECTBO
BELIECTBA) MPOJYKTa peaklliu, €CJIM OJTHO U3 BEILIECTB JIaHO B BUJI€ PacTBOpaA C ONMPEENIEHHON MaccoBOM
JI0JIEl paCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHMA. CTeneHb oKUcIeHrs. OKUCIUTEIb U BOCCTAHOBUTEIb.
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKknuu B ipupoac, NpOU3BOJACTBCHHBIX ITPOLIECCAX U
KU3HCACATCIIBHOCTH OPraHn3MOB. OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIN MOoTCHIUAJI CPCIBI. CocraBieHue u
YpaBHHUBAHUC OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKLII/Iﬁ MCTOOM 3JICKTPOHHOTO Oananca. TUMYHbBIE
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAaHOBUTCIIN. 3J'ICKTpOJ'H/I3 pacTBOPOB U paCIlIaBOB coJleil.

OK 01

Tema 2.2.
DNeKTpoIUTHIECKa

OcHoBHOE conepxaHue

Teopernueckoe odyuenue

OK 01
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S TACCOLIMAIMS U
WOHHBIA 0OMEH

Teopus sneKkTponuTHYECKOW muccoruanuu. Peakiun moHHOro oOMeHa. CocTaBlICHHE peaKIMii MOHHOTO
oOMEHa IyTeM COCTABJICHUS X MOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHCHHUH.

I'unponus coneit. 3HaueHue TUIPOIN3a B OMOIOrHUEeCKUX OOMEHHBIX mporieccax. [I[pumenenue ruaponnsa B 2
MIPOMBILLIIIEHHOCTH.
JlabopaTopHble 3aHATHS 2
JlaGoparopHas padota «Peakuuu ruipoian3a.
HccnenoBanue cpepl pacTBOPOB COJIEH, 00pa30BaHHBIX CUJIBHBIMM U CJIA0BIMU ITPOTOJIUTAMH, U UX peaKLuit 2
C pacTBOpaMH IIeJI0YM U KapOoHaTa HaTpusi. CoCTaBlIeHHE PEaKIUK THAPOIN3a COJICH.
KonTpoabHas
CrpoeHnue BenecTBa U XMMUYECKUE PEAKLIUH. 2
padora 1
Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKUX BelEeCTB 24
Tema 3.1. OcHoOBHOe coiep:KaHue 6 OK 01
Knaccudpukanus, | Teoperndeckoe o0y4eHue 2 OK 02
HOMCHKJIATypa u  |[IpegmeT HeopraHM4eckoi XuMHuu. B3aumocBs3p Heopranndeckux seecTs. Kiaccuduxanus
CTPOCHHC HeopraHuyeckux BemecTB. [IpocTsie u crnoxxHble BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHIBI,
HEOPraHUYeCKUX  |TUapOKCUIIBI, KUCIOTHI, conn). HoMeHkIaTypa 1 Ha3BaHHE HEOPTAaHMUECKUX BEIIECTB UCXOS U3 X
BCLICCTB XMUMUYECKOH (OPMYIIbI UM COCTABICHUE XUMHUECKOH (hOpMYJIbI HCXO/1 U3 Ha3BaHMsI BELIECTBA 110
MEXIYyHApOAHOU UM TPUBUATBHOM HOMEHKIIATYPE.
Me:xmornexynspHble B3aumozeiicTsus. Kpucrammoruaparel. ArperaTHble COCTOSIHUSI BEILIECTBA. 2
Kpucrannuueckue u amop@Hbie BemecTBa. TUIIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIIpHas,
MOHHasl, MeTaJlJIn4yecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUITMUECKOMN
pemerku. [IpuunHbl MHOrooOpa3us BEIIECTB.
CoBpeMeHHbIE TPEACTaBIEHUS O CTPOCHUM TBEPIbIX, JKUIKUX M Ta3000pa3HbIX BemecTB. Kuikue
KpPUCTAJIBIL.
IIpakTHYecKkHne 3aHATHA 4
Pemenue 3amady Ha pacdeT MaccoBOi J0iM (Macchl) XMMHMUYECKOIO 3JI€MEHTa (COEIMHEHHUs) B MOJIEKYJIe
(cmecn).
Pemenne mnpakTHyeckuxX 3alaHuUil O KIAacCU(UKALUK, HOMEHKIAType M XUMHYECKUM GdopMyliam 4

HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB (HA3bIBaTh M COCTABIATH (POPMYJIBI XUMUYECKUX BEIIECTB,
OIIpEeNIeNIATh IPUHAJIEKHOCTD K KII1acCy).
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Hctounuku xumudeckod wuHpopMmanmu (HayuyHas W ydeOHO-Hay4dHas JUTEpaTypa, CPElCTBa MacCOBOM
unpopmanuu, cerb HMurepHer u npyrue). Ilouck wuHpopMmManmuu 10 Ha3BaHUAM, HIACHTU(UKATOpaM,
CTPYKTYPHBIM (popMysiam.

Tema 3.2. ®uszuko-| OcHOBHOE coiepKaHNe 12 OK 01
XMMHYECKHE Teopernueckoe o0yuenue 6 OK 02
CBOMCTBA Meramipl. OOmue ¢u3nueckue W XUMHYECKHE CBOWCTBa MeTauioB. CrmocoObl mojydeHHs. 3HaYeHHE
HCOPraHUYCCKUX  |MeTalJIOB MU HEMETAJUIOB B MPUPOJE U KU3HEAEATEIbHOCTH YEJIOBEKa U OpraHu3smMoB. Koppo3us MeTaiios: 2
BCIICCTB BHJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HUH.

Hemeramnel. O0mue ¢puznyeckue 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUNTMYHBIE CBOMCTBA MeTaiioB [Y—

YII rpymn. Knaccudukanms u HOMEHKIAaTypa COCIMHEHHMHA HeMeTaJUioB. KpyroBopoTsl OHMOTEHHBIX 2

JJIEMEHTOB B IIPUPOJE.

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHU, 2

BBICHIMX OKCHJIOB U TUAPOKCHJIOB.

IIpakTHYeckue 3aHATHSA 4

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLUN ¢ yYaCTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BELIECTB:

OKCHJ/IOB METaJUIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHUCIOT, OCHOBAaHUN U

aM(pOTEepHBIX THIPOKCHUIOB, HEOPraHUUECKUX COJIEH, XapaKTepU3yIOIINX UX CBOICTBA. 4

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA U IOJIYyYEHUE HEOPTAHUYECKUX

BEILECTB.

JlabopaTopHbIe 3aHATHS 2

JlabopaTtopHas pabota «CBOICTBa METAIIJIOB U HEMETAIIIOBY.

UccnenoBanne  pu3Myeckux W XMMHUYECKHMX CBOMCTB  METaUIOB M HEMETauioB.  PereHue 9

JKCIIEPUMEHTAIBHBIX 3a/lad [0 CBOMCTBAM XHMMHMYECKUM CBOMCTBAM METAJJIOB M HEMETAUIOB, IO

PAaCIIO3HABAHUIO U MOJIYYEHHUIO COCAMHEHUN METAJIIOB U HEMETAILIOB.
Tema 3.3. OcHoBHOE conepxaHue 4 OK 01
IIpousBoacTBoO Teopernveckoe ofyueHue 2 OK 02
HEOPraHMYeCKUX  |OOue MNpeACTaBIEHUsI O IPOMBIIUIEHHBIX CHO0C00aX MOJy4YeHUS XMMHUYECKUX BEIIeCTB (Ha MpuMepe
BCIICCTB. MIPOU3BO/ICTBA AMMHUAKa, CEPHOI KHCIIOTHI). 2

3HayeHue u

UIepHa;I U NIBCTHAsA MCTAJUIypTHsl. HpaKTI/ILIeCKOC MNPUMCHCHUC BJICKTPOJIM3a IJId TOJYUYCHUS IICIOYHBIX,
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IIPUMCHCHUC B

IIEJI0YHO3EMEIBHEIX METAIUIOB B aTtoMuHMA. CTEKJIO U CUIMKATHAS IMPOMBINIJICHHOCTD.

OBITY ¥ Ha [TpobieMa 0TX0A0B ¥ TOOOYHBIX MPOIYKTOB.
MIPOU3BOJICTBE IIpakTHYeckne 3aHATHS 2
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUM O POJM HEOPraHWYECKOM XMMHUU B Pa3BUTHU MEAUIMHBI,
CO3/IaHUU HOBBIX MaTE€pUANOB (B CTPOUTEIHCTBE U JAp. OTPACISAX MPOMBIIUICHHOCTH), HOBBIX HCTOYHUKOB 5
SHEpruM (aIbTepHATHUBHBIE UCTOYHUKH SHEPTrUU) B PELICHUU MPOOJIEM IKOJIOTHYECKON, SHEPreTUYeCKOn U
MUIIEBOH 0€30MacHOCTH.
KoHnTpoubHasn .
CBolicTBa HEOPraHUYECKUX BEIECTB. 2
padora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelleCTB 28
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, | Teoperndeckoe o0y4eHue 2
CTPOCHHUE U [Ipeamer opranndeckoil XumMun. B3anMOCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
HOMCHKJIATypa XUMHUECKOE CTPOCHUE KaK MOPSIIOK COCTUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHOCTU. OCHOBHBIE
OpraHn4eCKuX MOJIOKEHUS TEOPUM XHMMHUYECKOIO0 CTPOECHHUS OpraHuyeckux coeauHeHuil A.M. BytiepoBa. YriepoaHblil
BCILECTB CKEJeT OpraHu4YecKol MoJekynbl. MomnekynspHble H CTPYKTypHblE (pa3BepHYTbIE, COKpAIlEHHBIC) 5
XUMH4eckre (Gpopmyiibl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOTO CTPOEHUs: MoJieKyi. M3omepus u
U30Mephl (CTpYKTypHasi, reoMeTpudeckas (1uc-TpaHc-uzomepusi). KpaTHocTh XMMHUYECKOH CBSI3H.
[lonsitTue o (¢QyHKuMOHanpHOW rpynme. IlpuHUUOB KIacCUPUKAUMK OPraHMYECKUX COEAMHEHUU.
MexnyHapoaHass HOMEHKJIATypa U IPUHIMUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCTUHEHUM.
IIpakTHYeckue 3aHATHSA 2
Homenknatypa opraHMuecKWX COEAMHEHMH OTIEIbHBIX KJIacCOB (HACBIIIEHHBIE, HEHACHIIIEHHbIE H
apoMaTHYeCKUE YIJEBOAOPOJbl, CHUPTHI, (EHOJBI, aNbJIETHbl, KETOHbI, KapOOHOBBIE KHUCIOTHI U [p.)
CocraBiieHre MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKUX BEIIECTB OTIEJIbHBIX KJIACCOB, 2
UCTONb3yd MX Ha3BaHMS IO CHCTeMaTHYeckod HOMeHknarype. Pacuersl mnpocreifmeit  (opmyisl
OpPraHUYECKOM MOJIEKYJIbI, UCXOS U3 JIEMEHTHOIO cocTasa (B %).
Tema 4.2. OcHoBHOe coep:kaHue 14 OK 01
CaoiicTBa Teopernveckoe ofyueHue 10 OK 02
OpraHM9CeCKHUX @OU3NKO-XMMUYECKHE CBOMCTBA OpPraHUYECKMX COCIUHEHMH  OTIENBHBIX  KIaccoB  (0COOEHHOCTH
COC/IMHCHHUH KJaccu(UKAMU U HOMEHKJIATyphl BHYTPU KJlacca; TOMOJIOTMYECKHH psn U oOmas (gopmylna; h30Mepus;
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(hU3UYEeCKre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CITIOCOOBI IMMOTYUCHHUS ):

— TIpeNeNbHbIE YINIEBOLOPOAbl. l'OpeHume MeraHa Kak OJUH W3 OCHOBHBIX HCTOYHUKOB TeEIlla B
MPOMBIIIICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIIEBOJOPOOB, HAXOXKACHUE B MPUPOJE U MPHUMEHEHHE
AJIKaHOB;

— HENIPCACIbHBIC U apOMATHUYCCKHUE YITIEBOOOPOIBI. HOHI/IMepI/ISaHI/IH OTUJICHA KAaK OCHOBHOC HAIIPABJICHUC
€ro HMcCIIOJIb30BaHMA. FopeHI/Ie alcTnJICHAa KaK MCTOYHHUK BBICOKOTEMIICPATYPHOI'O INNIaMCHHU JIA CBAPKU U
PE3KU MCTAJIJIOB;

— KHCJIOPOJCOAEP)KAIINe COeAWHEHHs] (CIHUPTBI U TpocThie 3(uphl, (HEHONBI, ambAETHIBI U KETOHBHI,
KapOOHOBBIE KHUCJIOTHI M HX IMpou3BOjHBIE). [IpakTMueckoe NpUMEHEHHE >STUJICHIJIMKOJISA, [NIHIIEpUHa,
¢enona. Ilpumenenue ¢opmanbaeruia, aneraibleruja, YKCyCHOH KHCIOThl. Mblga Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT. MorolI1e CBOWCTBA MbLIA;

— a30TCOACPKAIINUEC COCANHCHHUA (aMI/IHLI N aMHMHOKHUCJIOTHI, 66J’IKI/I).

Kimaccudukanmuss ©u  OCOOEHHOCTH  OpPraHMYECKUX peaknuil. PeaknmoHHble 1IeHTphl. Pamukaibl.
[TepBoHavaIbHBIC TOHATHS O THIIAX U MEXaHW3MaX OPraHUYECKHUX PEAKIIHA.

HpaKanecmle 3aHATHUSA

Pemenne nenovex npeBpaieHuii Ha TeHETUYECKYIO CBSI3b MEKy KIaCCaMU OPraHUYECKUX COCITMHEHMM C
COCTABJICHHEM Ha3BaAHUM OPraHUYECKUX COCIMHEHHUN 110 TPUBUAIBHOW MIIM MEXTYHApPOIHON
CUCTEMaTUYECKOM HOMEHKJIaType. Pemenne pacueTHbIX 3a7a4 110 YPaBHEHUAM PEAKLUN C y4acTHEM
OpPraHWYECKHUX BELIECTB.

JlabopaTopHble 3aHATHS

JIaGopartophas pabota «llonydyeHue sTUIeHA U NU3yUEHHE €r0 CBOMCTBY.

[TonmyuyeHue >TUIEHA U3 3TaHOJIA B 1a00OpaTOPUU U U3YUEHHUE ero (PU3NYECKUX U XUMUYECKHX CBOMCTB.
CocraBiieHne peakiyii IPUCOESIUHEHNS U OKUCIIEHNS Ha IIPUMEpPE dTUIICHA. PelleHne pacueTHbIX 3a1a4 C
HCII0JIb30BAHNEM IUIOTHOCTH T'a30B 10 BOJOPOAY U BO3yXY.

Tema 4.3.
Opranunueckue

OcHoBHOE conepxaHue

Teopernueckoe odyuenue

OK 01
OK 02
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BEIICCTBA B buooprannueckue coequnenus. [IpuMmenenne u 6uonorndyeckas posib yrieBojgoB. OKUCIEHUE YyTIeBOAOB —
KHU3HEJEATEIbHOCT | MCTOUHUK SHEPIUHU KUBBIX OpraHn3MoB. O01acTu NpUMEHEHUs: aMMHOKUCIIOT. [IpeBpalienus 6eIKoB MUK
U 4EJIOBEKA. B opranusme. buonornueckue QyHkuuu OenkoB. buonornueckue ¢QpyHkuuu xupoB. Ponb opranmndeckoi 4
ITpon3BoACTBO U | XMMUU B pellIEeHUH IPOOIIEM MUILIEBOI 0€3011aCHOCTH.
IIPUMEHEHHE HyxiienHoBble KMCIOTHL: cocTaB U cTpoeHue. CtpoeHue HykieotuaoB. CoctaB HykJIeMHOBBIX kucioT (JJHK,
OpraHU4eCKHUX PHK). Posib HyK1€MHOBBIX KUCIIOT B KHU3HEAESITEIbHOCTH OPraHU3MOB.
BCIICCTB B [Tpon3BOACTBO OpPraHMYECKUX BELIECTB: NMPOU3BOJCTBO METaHOJNA, nepepaborka HedTH. IlommsTHineH kak
IIPOMBIIITICHHOCTH |KPYNHOTOHHAXHBIA HNPOAYKT XHMHUYECKOro mnpousBoacTsa. IIpumenenue ostunena. IIpoussonctso u
IIPUMEHEHHE Kay41yKa U PE3UHBI.
CuHTeTHYECKHE M HCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHHE, cBOMCTBa. [IpakTmyeckoe uCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKUE TUICHKU: M3O0JIALMS U IPOBOJIOB, MEMOpaHbI JJIsi ONPECHEHHs BObI, 3alllUTHbIE 2
IUIGHKU JJIs1 aBTOMOOWJIEW, IJIacThIpH, XHMpPYprudyeckue MoBs3ku. HoBble TEXHOJIOrMM JAajabHEHIIEro
COBEPILIECHCTBOBAHUS ITOJIMMEPHBIX MATEPUAJIOB.
Ponb oprannueckoil XUMHUU B peILIEHUH POOJIeM SHEPreTHYECKOM 0€301aCHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3/IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHUKOB YHEPIHH (IbTEPHATUBHBIE UCTOYHUKU YHEPTHH).
IIpakTHYecKre 3aHATHS 2
Pemrenne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUM 110 COCTABICHUIO XUMHYECKUX PEAKIINM, OTPaKAFOIINX
XMMUYECKYIO aKTUBHOCTh OPTaHMYECKUX COEAMHEHHH B Pa3IMYHbIX cpeaax (MIPUPOTHBIX, OMOJIIOTHYECKUX, 2
TEXHOTCHHBIX ).
KonTtpoubnas .
CtpyKTypa U CBOICTBa OPraHUYECKHUX BEILIECTB. 2
pabora 3
Paspea S. Kunernyeckne 1 TepMOANHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX PeaKIui 12
Tema 5.1. OcHoOBHOe coep:kaHue 4 OK 01
Kunernueckue Teopernyeckoe o0yyenne 2 OK 02
3aKOHOMEPHOCTH [ Xymuueckue peakuuu. Kiaccupukanuss XMMHYECKHX peakuuil: mo ¢a3oBOMy coCTaBy (TOMOTE€HHBbIE U
IIPOTCKaHUA reTeporeHHbIe), M0 UCIOIb30BaHUIO KaTanu3aTopa (KaTaJluTHUECKUe U HEKAaTaAIUTUYECKHUE).
XUMHYICCKUX CKopocTh peakIiM, €€ 3aBUCUMOCTb OT pa3IWYHBbIX (PAKTOPOB: MPHUPOABI PEarupyroluX BelIECTB,
peakuuii KOHIEHTPALlMU pearupyromux BeIIecTB, Temneparypsl (mpaBuio Baut-I'odda), mimomaau peakiuoHHON 2

ITOBEPXHOCTH, HAJTMYMS KaTanu3aropa. Poiap karanu3atopoB B IPUPOIE U MPOMBIIIIIEHHOM IPOU3BO/ICTBE.
OHeprus akTUBallMU. AKTHBHpPOBaHHbIM Komiulekc. Karammzatopel u karanus. Poibp kaTanns3atopoB B
IIPUPOJIE U IIPOMBIILIEHHOM IIPOU3BOJCTBE.
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JlabGopaTopHble 3aHATUSA

N3ydyeHrne 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEaKIMH OT KOHIICHTPAIMH PEarupyromuX BEIIeCTB H
TEMIEPATYPHI.

JlabopaTopHas paboTa Ha BEIOOP:

1. JTaGopaTtopHas pabora «OrmnpeneiaeHre 3aBUCUMOCTH CKOPOCTH PEaKLUU OT KOHIIEHTPALUHU Pearupyronx
BeulecTBy. MccienoBanue 3aBUCUMOCTH CKOPOCTH PEaKIUU OT KOHIeHTpaiuu. OnpeserneHne KOHCTaHTHI
CKOPOCTH peakiuu rpa)u4eckuM METOJIO0M.

2. JIaboparopHas padora «OrmpeeneHue 3aBUCUMOCTH CKOPOCTH PEaKIMK OT TeMIepaTyps». VccienoBanue
3aBHCHMOCTH CKOPOCTH PEAKIIUU OT TeMIIepaTyphl. Pacuer sHEpruu aKTHUBAIMH PEaKIUH.

Pemenne nmpakTHKO-OPUCHTHPOBAHHBIX 3a/IaHUK Ha aHAU3 (DAKTOPOB, BIMSIONUX HA U3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIUu.

Tema 5.2.
TepmoanHaMH4ECK
ne
3aKOHOMEPHOCTH
MPOTEKAHUSA
XAMUYECKHX
peaKkuuid.
PaBHOBecue
XUMHYECKHUX
peakuui

OcHOBHOe coiep:KaHue

Teoperudeckoe o0yueHue

Knaccudukanus XMMHYECKUX peakiuii: mo TemioBoMy 3P QexTy (3K30TepMHUECKUE, YHIOTEPMHUYECKHE), 110
obparumocTH (oOpatuMeie U HeoOpaTuMbIe). TertoBbie 3PPEKTH XUMUYECKHX peakuuii. TepMoxuMudeckne
ypaBHeHHs. OOpaTuMOCTh peakiuii. XMMUYeCKOe paBHOBECHE U €0 CMEIEHHE O] AeHCTBUEM pa3IMyHbIX
(bakTOpoB (KOHILIEHTpAIMsI peareHTOB WM NPOIYKTOB pPEaKIMH, JaBJ€HUE, TeMIepaTypa) A CO3JaHMs
ONITUMAJIbHBIX YCIOBUN NIPOTEKAHUS XUMUUECKUX ITPOLIECCOB.

ITonatue 06 sHTanbNUU U SHTponuu. DHeprus ['nd6ca. 3akon I'ecca u ciencTsust u3 Hero. Ponb cMmenienus
paBHOBECHSI B TEXHOJIOTHYECKHX IIpoleccax.

IIpakTHYecKkHue 3aHATHA

[Mpunuun Jle Illarense. Biusaue pasnuuHbeix GakTOpoB HA U3SMEHEHHE PABHOBECHS XMMHUECKHUX PEaKIIU.
3aKoH JEHUCTBYIOIIMX MacC M KOHCTaHTa XMMUYECKOTO0 paBHOBeCHS. PacueTbl paBHOBECHBIX KOHLEHTpALU
pearvpymoIrx BeIlecTB U MIPOAYKTOB peakiuil. Pacuersl TernnoBoro a¢dexra peakuuu.

PemreHne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha NpuMeHeHue npuHuuna Jle-Illarense nius HaxoXIeHUs
HaNpaBJICHUs] CMELICHUsI PaBHOBECHSI XMMHUUYECKOM peakiuu U aHalu3 (PakTOpOB, BIUSIOMIMX HA CMEIECHHE
XUMHUYECKOTO PAaBHOBECHS.

JlabGopaTopHble 3aHATUSA

J'Ia60paTopHaﬂ pa60Ta «I/I3y‘-ICHI/IC BJIMSHUSA PA3JIMIHBIX (baKTOPOB Ha CMCUICHNUEC XUMHUYCCKOTO PAaBHOBCCHUA».
I/ICCJ’IG}]OB&HHG BJIMAHNA U3MCHCHUSA KOHUOCHTPALUN BEIICCTB, pCAKIIUU CPEALI U TEMIICPATYPhI HA CMCIICHHUEC
XUMHYECKOT'O paBHOBECHA. CpaBHeHI/Ie MOJIYYCHHBIX PE3YJIbTAaTOB C TCOPCTUUYCCKU IMPOTHO3UPYEMBIMU Ha

OK 01
OK 02
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ocHoBe npuHimna Jle [larense.

KoHnTpoubHasn .
CKopocTh XMMHUYECKOH peakliMyi U XUMHUYECKOE PaBHOBECHE. 2
padora 4
Paznean 6. JucnepcHble cCUCTEMBI 10
Tema 6.1. OcHoBHoOE coepraHue 4 OK 01
HucnepcHbie Teoperuueckoe o0yueHue 2 OK 02
CHCTCMBI H Hucnepcusie cucreMsl. Kosutonanasie cucreMsl. ICTUHHBIE paCTBOPBI. OK 07
haxTopsI Hx PactBopenne kak (Qusuko-xumMudeckuid mpouecc. PactBopbl. CrocoObl MPHUTOTOBIEHUS PAaCTBOPOB.
YCTOHYHMBOCTH PactBopuMocTe. MaccoBast 10511 paCTBOPEHHOIO BewecTBa. [IpenenbHo n0oMyCTHMBbIE KOHLIEHTPALUU U UX
HCIOJIb30BAHUE B OLIEHKE HKOJIOTHUECKOM O€30M1aCHOCTH. 5
Knaccudukanus nucnepcHbix cucreM 1o coctaBy. CTpoeHune M (DakTopbl yCTOMUMBOCTH JIMCIEPCHBIX
cucreM. Pacro3HaBaHMe HCTMHHBIX pPacTBOPOB, KOJIJIOWIHBIX PACTBOPOB M TI'PyOOAMCHEPCHBIX CHUCTEM.
Crpoenne wmunembl. PaccemBaHume cBeTa NpU IPOXOXKAECHUU CBETOBOTO IIydKa 4Yepe3 ONTHYECKU
HeoTHOpoaHYIO0 cpeny (3ddekra Tunmans).
IIpakTHYecKkre 3aHATHS 2
Pemrenne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM HA JUCIEPCHBIE CHCTEMBI, UCIIOJIB3YyEMBIE B 9
ObBITOBOM W TPOM3BOACTBEHHON JI€ATENbHOCTH YEJNOBEKa, C TO3MIMHA HSKOJIOrMYecKodl Oe30macHOCTH
MOCJIE/ICTBUM U TPAaMOTHBIX PelIeHU Mpo0ieM, CBSI3aHHBIX ¢ XUMHEH.
Tema 6.2. OcHOBHoOE coep:kaHne 4 OK 01
Uccnenosanue JlaGopaTopHble 3aHATHS 4 OK 02
CBOWICTB JIaGoparophas pabota «IIpurotoBiaeHue pacTBOPOB».
AUCIIEPCHBIX [IpuroroBneHre pacTBOPOB 3aJaHHONW (MOJISIPHOM) KOHUEHTpauuu (C MPAKTUKO-OPHUEHTUPOBAHHBIMU 2
CUCTEM JJIA HX BOIPOCAMH ), OTIPEJIEIIEHUE CPeJibl BOJHBIX PaCTBOPOB.
MICHTHUKALMHE | JJaGopaTopHas paboTa «ceieoBaHie UCTIEPCHBIX CHCTEM.
[IpuroroBnenne W U3y4eHHE CBOWMCTB JMCIEPCHBIX CHCTEM pa3HBIX BHUIOB: CYCIIEH3UH, 3MYJIbCHH, 9
KOJUIOWJTHOTO pacTtBopa. CpaBHEHUE CBOWCTB MCTUHHBIX M KOJUIOMJHBIX PAaCTBOPOB, BBISIBIEHHUE OCHOBHBIX
pazInuuil MEeXIy HUMH.
KonTtpoubnas
JlucniepcHbIE€ CUCTEMBI. 2
padora 5
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Pa3zmen 7.

KauecTBeHHbIE peakiuu 00HAPY:KeHNs] HEOPraHUYEeCKUX M OPraHNYeCKHUX BellecTB

Tema 7.1. OcHoBHoOe coaep:kanue OK 01
OOHapyxeHue IIpakTHyeckue 3aHATHSA OK 02
HCOPraHM4YeCKUX | KayecTBEHHbIE XUMUYECKUE PEAKLIUU, XapaKTEPHbIE 1151 OOHAPY KEHUsI HEOPraHMYECKUX BEIIECTB (KaTHOHOB
KaTHOHOB U 1 annoHoB). CocTaBieHHE ypaBHEHUN peakuuii oOHapykeHus KaTuoHoB [-VI rpynn u aHHOHOB, B T.4. B
aHMOHOB MOJICKYJISIPHOM ¥ MOHHOH (popMax.
Peakiiun oOHapyKeHUsI HEOPTaHUYECKHUX BEILIECTB B PEaJIbHBIX 00BEKTaX OKPYIKAIOIICH CpeIbl.
JlabGopaTopHble 3aHATUSA
OO6HapyxeHnue HEOpraHNYeCKUX BelecTB (KaTHOHOB [-VI rpymnm min aHnOHOB) C UCIIOJIb30BAaHUEM
KAueCTBEHHBIX AHATTUTUYECKUX PEAKIIUM.
JlaGopaTopHas paboTa Ha BEIOOP:
1. JlaGopaTtopHast paboTa «AHATUTHYECKHE peakuu KaTHOHOB [-VI rpymmy.
[IpoBeeHue KaueCTBEHHBIX peaKluil, NCIOIb3YEMBIX JUIsl OOHAPY>KEHUS! KaTUOHOB | rpymnmnsl (kanus,
HaTpusl, Maraus, aMmMoHwus), 11 rpynmsr Ha mpumepe 6apwust, 111 rpynmst — cBuHna, IV rpynmsl — amoMuHMs,
V rpymmel — xkenes3a (I u 1), VI rpynnst — Hukens. Onucanue HaOII0JaeMbIX SBJICHUN U COCTABIICHUE
XUMHYECKUX PEAKIUH.
2. JlaboparopHas paboTa « AHAIUTUYECKUE PEAKLIUH AHUOHOBY.
[TpoBeneHne KaueCTBEHHBIX peaKkluil, NCIOIb3yEMBIX JUIsl OOHApY)KEHUsI aHHOHOB: KapOoHarta, (hocdara,
cyibdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SIBICHUH U COCTaBIEHUE
XUMUYECKUX PEAKLUN.
Tema 7.2. OcHoBHOE coaepxaHue OK 01
OO6nHapyxenue IpakTHYeckne 3aHATUS OK 02
OpraHn4IcCKHUX KayecTBeHHBIE XUMHUECKUE PEaKIUH, XapaKTepHbIe 7151 OOHAPYKEHUs OTIENbHBIX KJIACCOB OPTaHUYECKUX
BCIIECTB coeiMHeHUil: (peHoII0B, aNbeTUA0B, Kpaxmasa, yKCyCHON KUCIIOThI, aMUHOKHUCIIOT U Jp.
OTACJIbHBIX JlenaTtypauus O€JIKOB IPH HarpEeBaHUH, [IBETHBIE PEAKLIUU OEJIKOB.
KJIacCoB C CocraBiieHre Ka4eCTBEHHbBIX peakluii 0OHapyKEHHsI OPraHNUYEeCKUX COeTMHEHUI OTAENbHBIX KJIACCOB.
UCIOJIBb30BAHUEM [ TTaGopaTopHbIE 3aHATHS
KAHCCTBCHHDIX OGHapyXeHHE OPTaHMIECKUX COEMHEHUH OTIETbHBIX KJIACCOB.
peakuuit

JlabopaTtopHas paboTta Ha BEIOOD:
1. JIaboparopHas padota «KadecTBeHHbIE peaklliy Ha OTJEJIbHbIE KJIaCChl OPraHUYECKUX BEIIECTBY.

24




[TpoBeeHne KaueCTBEHHBIX PEaKIUi, NCIIOIb3yEMBbIX JIJIsl OOHAPYKECHHUST OPTaHUYECKUX BEIIECTB PA3TUIHBIX
KJIaCCOB: ()EHOJIOB, aJIbJICTH/IOB, KpaxMalia, YKCyCHOM KHCIIOThI, aMUHOKHCIIOT, O€KOB U jip. Onucanue
HaOJTIO1aeMBIX SIBIICHUH U COCTABIICHHE XUMUYCCKIX PEAKIIUI W/UIH CXEM.

2. JJaboparopHas padoTa «KadyecTBEeHHBIH aHAJIN3 OPraHUYECKUX COCITMHEHHUN 110 ()YHKIIMOHATIBHBIM
rpyImam.

[TpoBeneHne Ka4eCTBEHHBIX PEAKITN, UCIIOJIb3YEMBIX JJIS PACTIO3HABAHUS OPTaHMYECKHUX BEIIECTB
OTJICBHBIX KJIACCOB MO ()YHKIIMOHATBHBIM IPYyIIIaM: Ha IPUMEPE aMHHOKHCIOT U KapOOHOBBIX KUCIIOT,
CIIUPTOB U (P)EHOJIOB, ATBJICTHI0B U KeTOHOB. OnricaHne HAOII0IaeMBIX SIBJICHHA U COCTABIICHUE XUMUIECKIX
peaKuii U/WIH CXEeM.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEeP:KaHUe (COJepKAHHE TPUKJIIATHOTO MOIYJIs1) 42
Pazpgea 8. Xumus B ObITY M IPOM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0BEKa 6 OK 01
Tema 8.1. OcHoBHOE conepxaHue 6 OK 02
Xumus B ObITy 0 [[IpakTHYECKHE 3aHATHS 6 OK 04
IPOU3BOJICTBEHHOM | Jkostoriueckas 6€30MacHOCTh MOCJIC/ICTBHI OBITOBOM M MPOM3BOJCTBEHHON JEATEIHLHOCTH YEIOBEKA, 4 OK 07
ACATCILHOCTH CBsI3aHHAs C IEPepabOTKOM BEIIECTB; MMOMCK M aHAJIN3 XUMHUYECKONW MH(POpMAIIUK U3 pa3IMYHbIX HCTOYHHKOB IIK"....
1CJI0BCKA (Hay4Hast 1 yueOHO-HAy4YHAas JIUTEpaTypa, CPeICTBA MAacCOBOM HH(popMaIuy, ceTh IHTepHeT u apyrue).

Keticnl (¢ yueTom Oyayieit npodeccuoHanbHOM NesITeIbHOCTH) Ha aHaJIn3 WH(POpMAaIUU O

IIPOM3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKA, CBA3aHHOM C epepadoTKON U MOTYyYEHUEM BEIIECTB, a TAKKE C

9KOJIOTMUYECKOI 0€30MaCHOCTHIO.

3amura keiica: [IpencraBnenue pe3yabTaTOB pelIeHNs KEWCOB (BBICTYINIEHUE C TPE3EHTAIUEH ) 2
*Paznen 9.1. UcciienoBanue 1 XUMHYECKHUI aHATIH3 00bEKTOB OUOChepbI 36
Tema 9.1.1. OcHoBHOE conepxaHue 8 OK 01
OcHOBBI JlaGopaTopHble 3aHSTHS 2 IIK...
11abOPaTOPHOi JlaGoparopHas pabota «OCHOBBI J1aOOPATOPHON MPAKTUKNY.
IIPaKTHKH B JlaGoparopHasi mocya U XUMHUecKHue peakTuBbl. OCHOBHBIE JJabopaTopHbIe onepanuu. JJaboparopHoe 2
npo)eCCHOHAIIBHBI | oGopynoBanue. TexHuKa GE30MACHOCTH H IPABHIIA PaGOTHI (IIOBEACHHS) B TaGOPATOPHIL
X 1ab0paTOpHAX  [[IpakTHueckue 3aHsTHS 6

BrInonHeHNe TUITOBBIX PACYETOB MO TEMATHKE IKCIIEPUMEHTA (BBIXO]I MPOAYKTA PEaKI[MU, Macca HaBECKU, 6

4 Otpaxaetcsa MK, anemeHT KOTopoit popmMmMpyeTca NPUKNaLHBIM Moaynem (NpodeccMoHaibHO-0PUEeHTMPOBaHHbBIM COAepXaHnem) B cooTseTcTeuM ¢ PrOC peannsyemoi

npodeccun/cneumansHoctm CrNO
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00BEM PacTBOPUTEIIS).

O0paboTKa JaHHBIX, aHAIH3 U OIIEHKA MX JOCTOBEPHOCTHU (BBIYHUCICHUE CPEHErO 3HAUCHUS
AKCIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).

[IpencraBnenne pe3ynbTaToOB SIKCIEPUMEHTA B pa3udHOi hopme (Tabmnuia, rpaduk, oTyeT, JoKIal,
MIPE3CHTAIIHS ).

Tema 9.1.2.
XUMHUYECKUN
aHau3 po0 BOJIBI

OcHoBHOe coaep:kanue

TeopeaneCRoe oﬁyqe}me

Krnaccudukanus npo6 Boasl 10 BUAY U Ha3HAUEHUIO, UCXOS U3 €€ XUMUYECKOI0 COCTaBa.
OpranonenTuyeckrue CBOMCTBA (3amax, Ipo3pavyHOCTh, [IBETHOCTh, MYTHOCTh) BOJibl. KUCIOTHOCTD 1
11eJI0YHOCTh BOJbL. pH cpenbl u MeToibl ee onpezenenus. JKecTKocTh BOAbI U METO/IbI €€ ONPECIICHHUS.
CyImHOCTh METOAa TUTPOBAHUS.

Buibl sxecTkOCTH BOJIBI (BpeMEHHAs U OCTOsIHHAS ). JKECTKOCTh BObI KaK MPUYMHA BbINAICHUS OCAIKOB WU
00pa30BaHus COICOTIIONKESHHM, UMEIOUINX MECTO B OBITY M Ha IPOU3BOJICTBE.

CocTaB coseii, BEI3BIBAIOIINX KECTKOCTh BOJIbI. XUMHUYECKUE POIECCH, YCTPAHSIOIINE KECTKOCTh BOJBI.
VYpaBHEHHS] XUMUYECKUX PEAKIIHI, MILTIOCTPUPYIOIINX MPOLECCHI, TPOUCXOAAIIUE IPU YCTPAaHECHUH
KECTKOCTHU. Y CTpaHEHHE BPEMEHHOM HKECTKOCTH OBITOBBIMU U XUMUYECKUMU criocobaMu. CriocoOsl
YCTpaHEHUs IOCTOSTHHON KECTKOCTH.

IIpakTHYecKkne 3aHATHA

Crnioco0Obl BeIpaKEHHSI KOHIICHTPAIIMU PACTBOPOB: MAaCCOBAs I0JIsl PACTBOPEHHOTO BELIECTBA, MOJISIPHAS U
MOJISUTbHASI KOHIIeHTpalu. TUTp pactBopa. PelrieHne mpakTHKO-OpUEHTUPOBAHHBIX TCOPETUYCCKUX 3aaHuUi
Ha pacyeT KOHICHTPAIMiA 3arpsI3HSIONIMX BEIIECTB U KX CPABHEHHE C MPEACIBHO JOMYCTHMBIMU
konuenrpanusmu (I11K).

JlaGopaTopHble 3aHATHUS

HccnenoBanre XMMUYECKOTO COCTaBa MPoO BOJIBI.

JIaGoparopHas paboTa Ha BBIOOD:

1. JTaboparopHas paboTta «OuucTKa BOABI OT 3arpsI3HEHUI».

Hcnonb3oBanue MeTo10B (pUIBTPOBAHUS U aICOPOLIMH JUIs OTJENICHH 3arpsA3HEHUH B HccieyeMol mpobe
BOJIbI. BEIOOp MeTO/1a OYMCTKY B 3aBUCUMOCTH OT BHJA 3arpsi3HeHns. CpaBHeHUE () (HEKTHBHOCTH
Pa3IMYHBIX METOJOB OYMCTKH BOJIBI B Pa3HBIX YCIOBHSIX (B J1a00OpaTOpuH, B IOMAITHUX U TTOJIEBBIX
YCIIOBUSX).

2. JlaboparopHas padota «Onpenenenre pH Boabl U ee KUCIOTHOCTHY.

OK 01
OK 02
OK 07
IIK...
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Onpenenenue pH cpenbl ¢ MOMOIIBI0 YHUBEPCAILHOTO HHAMKATOpa. Mcrnonb30BaHe TUTPOBAHUS AJIst
ornpezaeneHus: KuciaotHoctu. Onpenenenre oO1Iei KUCIOTHOCTH BOJIbI, pacueT CBOOOIHOM KHUCIOTHOCTH.
Omnpenenenue o01IeH U cBOOOHOHN IenouHOCTH. COCTaBJICHHE YPaBHEHUN PEaKIMM, MPOTEKAIOIINUX IPHU
OTpeieIeHUU KUCIOTHOCTH/ MIEIOYHOCTH P00 BOJIBI. Y CTAHOBIIEHUE CIIOCOOOB HCIIOIb30BAHUS
HCCIIEIOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHLHOCTH Y€JI0BEKa, Ha OCHOBE MOJyUYEHHBIX JaHHBIX O COCTABe.
3. JlabopartopHas padora «OnpeseneHne )KeCTKOCTH BOJIBI H CITIOCOOBI €€ YCTPAHCHUS».

Crioco0bl yCTpaHEeHHs BCEX BUIOB JKECTKOCTH B 3aBUCHUMOCTHU OT COCTaBa CoJjeil xkecTkocTh. Pemienue
SKCIEPUMEHTAJILHOM 3a/1a4y Ha BBISIBJICHUE BPEMEHHOMN U TTOCTOSIHHOM KECTKOCTH BOJAbL. OIlleHKa
BEPOSITHOCTH YCTPAHEHUsI BCEX BUJIOB )KECTKOCTH B JOMAIIIHUX yCIOBUSX.

Tema 9.1.3.
XUMHUYECKUH
KOHTPOJIb Ka4ecTBa
MPOAYKTOB
MMUTAHUS

OcHoOBHOe coiep:KaHue

Teoperuyeckoe o0yueHue

KavecTBeHHBII XUMUYECKUH COCTAaB MPOAYKTOB NMUTaHus. BemecTsa, dhanbcuduuupyromme mpoyKThl
IIUTaHUs, U BELECTBA, 3arPs3HAIOIIME IPOAYKTHI MUTaHus. OnpeneneHne 3arpsa3HA0IUX XUMUYECKUX
BELIECTB B IPOAYKTAX IIUTAHUs, ONIPEIEICHUE BELLIECTB, HE 3asBJICHHBIX B COCTABE IPOAYKTOB ITUTAHUS.

HpaKanecmle 3aHATHUSA

OpraHuyeckre U HEOpraHUYeCKHe BElleCTBa, BXO/AIINE B COCTaB IPOAYKTOB nutanus. OnpeneneHue
cocTaBa 0JIt0]1 Ha CoJiepKaHUe MaKpoO U MUKPOJIEMEHTOB. M3yueHune npeokKeHHbIX IpenojaBareieM O]
Ha MpeIMeT XUMHYECKOTO COCTaBa, ONpeIeJICHNE I0JIeH OT CyTOYHOH HOPMBI MaKpO M MUKPOIJIEMEHTOB B
yKa3aHHOM OJIo/€e.

Pemenne MMPAKTUKO-OPUCHTHPOBAHHBLIX 3a4a4 I10 Ky.]'II/IHapHOI\/'I TEMATUKE Pa3JINIHBIX TUIIOB.

JlabopaTopHbIe 3aHATHS

HccnenoBanue XMMHUYECKOTO COCTaBa MPOIYKTOB MTUTAHUS.

JlabopaTopHas paboTta Ha BEIOOP:

1. JlaboparopHast pabota «OOHapy>KeHUE HUTPATOB B MPOYKTaX MUTAHUS.

HccnegoBanue maTepralioB MOTYKOJINYECTBEHHBIM METO/IOM ONPEIETICHUsI HUTPATOB C UCIIOJIb30BaHUEM
nudeHmIaMruta (KOPHEIUIOAbl OBOIIEH, TUCThsI U KOYEPhKKA KAIMyCThI, TUIOABI ()PYKTOB). AHAITU3 YPOBHS
3arpsi3HEHUs] HUTpaTaMy MO0 MHTEHCUBHOCTU OKPAIIMBAHUS MPOAYKTOB PEAKIIUH.

2. JJaboparopnas padota «MccnegoBanue NpoyKTOB MUTAHUS HAa HAJTUYHUE YTIICBOIOBY.

HccnenoBanue MOIOYHBIX IPOYKTOB HA HAMMYKE Kpaxmana. VMccrnenoBanre MpoIyKTOB Ha HAJTUIHE
TJIIOKO3BI.

OK 01
OK 02
OK 07
IIK...

Tema 9.1.4.

OcHoBHOe cogepkanue

OK 01
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XUMUYECKUI
aHaiu3 1mpoo
MTOYBBI

TeopeTrnyeckoe o0yueHue

KHaCCI/I(I)I/IKaI_II/ISI II04YB 11O BUAY U HA3HAYCHUIO, UCXOOA U3 XUMHUYCCKOI'0 COCTAaBa. I/II[CHTI/I(l)I/IKaL[I/DI HpO6BI
IMOYBEI 110 €€ XUMHUYCCKOMY COCTAaBYy, OIIMCAHUC BO3MOXKHOCTEH ee IIPUMCHCHUA.

Tpe6OBaHI/I${ K KQ4Y€CTBY IIOYBEI pa3JIMYHOTIO HA3HAYCHUA. Onucanye 0COOEHHOCTEH UCHOIB30BaHM ITI0YB B
3aBUCHMMOCTH OT THIIOB, CIIOCOOBI YIy4Yli€HHA Ka4€CTBA IIOYB B 3aBUCUMOCTH OT Ha3HAYCHUA.

OO0J1acTH UCIOIL30BAHUSA OpTraHU4Y€CKUX y,[[O6p€HHI>'I B 3aBHCHMOCTH OT Ka4eCTBEHHOTro cocTaBa. Onucanue
OpPraHu4€CKUux y,Z[O6p€HPII>i " UX IIPUMCHCHHUE B 3aBUCUMOCTH OT COCTaBa IIOYBEI U €€ PA3HOBUAHOCTH.

HpaRTn'{ecmle 3aHATHSA

Ob6nactu Ha3HaueHHs (IPUMEHEHUs) TTOYBbI, UCXO/I U3 KaYeCTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa.
AHanu3 HOpMaTUBHON JOKYMEHTALUH.

Ponb HeopraHmueckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH, YIYUIIUTEIEH 10UBBI.

CocTaB MUHEpaJIbHBIX YA0OPEHUH U UX IPUMEHEHHUE B 3aBUCHMOCTH OT COCTaBa IMOYBBI U €€ Pa3HOBUHOCTH.
B3anmMocBs3b cocTaBa y100peHU 1 UX BIUSHHS HA BET€TaTUBHbIE CBOMCTBA U IJIOJOHOLIEHNE PACTEHUH.

JlabopaTopHble 3aHATHUS

HccnenoBanre XMMUYECKOTO COCTaBa MPOO MOYBHI.
JlaGopaTopHas paboTa Ha BEIOOP:

L. JlaGoparopHas pabota «OOHapy>KeHHEe HEOPTaHUUECKUX TPUMECEH B IPoOax».

[TpuroTtoBneHue MPOOkI MOYBHI JJIT UCCIICTOBAHUS KUCIOTHOCTH/TICIIOYHOCTH, HEOPTAHHIECKUX
3arpsisHeHu. OOHapyKeHUE XJIOpUI- U CyIb(}aT-uoHOB B ITpoOe mouBkl. CocTaBiieHHEe ypaBHEHUN PeaKIuii
obOHapyxeHus. CpaBHEHHUE MOTYUYEHHBIX MMOKa3aTeeil ¢ HOpPMAaTUBHBIMH (CIIPABOYHBIMHU ) 3HAYCHUSIMH.

2. JlabopatopHas padota «Onpenenenue pH BOAHON BBITSXKKH MOYBbI, €€ KUCIOTHOCTH U IIETIOYHOCTH.
HccnenoBanmne BOJHBIX BBITSXKEK 00pa3l0B TOTOBBIX MOYBEHHBIX CMecel (711 pa3HbIX TUIIOB PACTEHUIN).
Omnpenenenue pH mouBsl ¢ UCIOIB30BAaHUEM UHIUKATOPOB. OIIEHKA TUIIOB TIOYB B TIPECTABICHHBIX
oOpasnax (CHIbHOKHUCIIAs, KUCTast, CIIa00KUCIas, HeHTpaibHas, MeI0uHas ).

OK 02
OK 07
IIK...

Tema 9.1.5.
HccnenoBanue
00BEKTOB
6uocdepsl

OcHoBHOE coxepxaHue

10

Teopernueckoe odyuenue

VY4eOHo-Hccae10BaTeNIbCKHII MPOEKT B 00J1aCTH Hccie1oBaHusl 00beKTOB Onocdepbl. O030p TeM yueOHo-
HCCIIEIOBATEIbCKUX TPOEKTOB. AJITOPUTM BBINOJIHEHUS TTpoekTa. OnpeeneHne mpooaeMbl HCCIeIOBAHUS.
MeTto/b1 TOMCKA, aHaTU3a U 00pa0OTKU HHPOPMAIIMH O MPOEKTE B Pa3INYHBIX HCTOUHUKAX.

IIpakTHYecKkHre 3aHATHA

OK 01
OK 02
OK 04
OK 07
IIK...
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O06ocHOBaHME aKTyaIbHOCTH BBIOpAaHHOU TeMbl. BhisiBiIeHUE TTpoOaeMbl HcciienoBanus. BeiOop 00BEKTOB 1 2

MeToA0B uccinenoBanus. [locranoBka nenei u 3agau uccienoBanus. OnpeneneHue NpoayKTa UCCIEA0BAHUS.

OrnpezenieHne 3TanoB U COCTABIICHHE IJIAHA UCCIIEA0BAHMS.

3amura npoekrta: IlpencraBieHue pe3ynbTaTOB BBINOJHEHUS Y4eOHO-UCCIIEIOBATEIbCKUX MPOEKTOB 2

(BBICTYILJICHHE C TIPE3EHTAIUEH ).

JlaGopaTopHble 3aHSITHS 4

HccnenoBanue npeyioxKEHHOTO 00bEKTa Ha KUCIIOTHOCTD, IIETI0OYHOCTh, XUMHYECKHUIA COCTaB (3arps3HUTEIIH,

Makpo- U MHKpodseMeHThl). OOpaboTka pe3ynbTaToB HccienoBanusa. OIeHKa KayecTBa HCCIEITyEeMOTO 4

00BEKTa, HCXOJI U3 PE3yTbTATOB XUMUYECKOTO aHAIH3A.
*Paznen 9.2. UcciienoBanne u XuMHU4YeCKHil aHAIN3 00bEKTOB TexHOCc(epsl (Il YKPYNHEHHBbIX TPy clelHAJIbLHOCTEl/ 36
npodeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)
Tema 9.2.1. OcHOBHoOE cofep:kaHne 8 OK 01
OcHOBBI JIaGopaTopHble 3aHATHS 2 IIK...
nabopaTopHOH JlaboparopHas pabota «OCHOBBI JIaOOPATOPHO MPAKTUKUY.
HIPaKTUKU B JlaboparopHasi mocya U XUMHUecKkue peakTuBbl. OCHOBHBIE JIabopaTopHbIe onepaiuu. JJaboparopHoe 2
npo)eCCHOHAIIBHBI [ 0GopynoBanue. TexHHUKA GE30IIACHOCTH ¥ PaBHIIA PabOTHI (IIOBEJCHHUS) B TAGOPATOPHHL.
X J1abopaTopusix IIpakTHyeckue 3aHATHSA 6

BrinonHeHne TUMOBBIX PacueToOB MO TEMATHKE IKCIIEPUMEHTa (BBIXOJ MPOJYKTa PEaKIMH, Macca HaBECKH,

o0beM pactBopuTelns). O0paboTka NaHHBIX, aHAJIW3 M OIIEHKA WX JOCTOBEPHOCTU (BBIYMCIICHHE CPETHETO 6

3HAYEHMS IKCIIEPUMEHTAIbHBIX JIAHHBIX, MOTPEeIHOCTH). [IpencraBnenne B pa3andyHoi GopMe pe3yabTaToB

JKcTepuMeHTa (Tabnuiia, rpaduk, OTYET, JOKIIAI, TPE3CHTALIHS)
Tema 9.2.2. OcHoBHOE conep:kanue 6 OK 01
XUMHYECKHN Teopernveckoe o0yueHue 2 OK 02
aHaIn3 Hasnauenue texundeckoit Boabl. TpeOGoBaHuUs K TEXHUYECKOU BOJIE MO TPYIIIAaM MOTPEOICHUS. OK 07
TEXHUYECKUH BOJBI | KauecTBO TEXHUIECKOM BOJIbI Pa3HbIX BUJIOB. XUMUYECKUI aHAJIN3 U ITPOU3BOJICTBEHHBI KOHTPOJIb COCTaBa IIK...

TeXHUYEeCKOW BOJIbl. CYIIHOCTh METO/Ia TUTPOBAHUA. 5

AHaM3 TEXHUYECKOW BOJbI HA MECTKOCTh M JpyrHe mnokaszareiau. KucCIoTHOCTh W IIETOYHOCTH BOJBI.

Onpenenenue o61el U cBOOOTHOM 1IET0YHOCTH (KUCIOTHOCTH) METO/I0M TUTpoBaHus. pH cpensl u MeTob

ee onpeneneHus. JKeCTKOCTh BOABI U METO/IbI €€ OTPEe/ICICHUSI.

IIpakTHyeckune 3aHATHSA 2
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CriocoObI BBIpaKEHHsI KOHIICHTPAIIMA PAacTBOPOB: MaccOBasi JIOJII PACTBOPEHHOTO BEIIECTBA, MOJISIPHAs H
MOJISUTbHAsI KOHIIGHTpauuu. Tutp pactBopa. Penienne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aIaHHH
Ha pacueT KOHICHTpALMH 3arpsi3HSIONIMX BEIIECTB M WX CpPaBHEHHE C MPENEIbHO JIOMYCTHMBIMH
koHnentpanusmu (I11K).

JlabopaTopHble 3aHATHS

HccnenoBanre XMMUYECKOTO COCTaBa MPOO TEXHUIECKOM BOIBI.

JIaboparopHasi paboTa Ha BEIOOD:

1. JTaGopaTopHas pabora «OmnpeaeneHue XJI0pUI0B METOJJOM TUTPOBAHUS B TEXHHUYECKOM BOJIEY.
OnpeneneHue XJIOpUI-HOHOB METOIOM apreHTOMETPHH ¢ (PUKCHPOBAHMEM KOHIIA TATPOBAHUS TI0 METOTY
Mopa (ocaauTenbHOe TUTPOBAHUE).

2. JJaboparopHas pabota «OrnpeeneHue )XeCTKOCTH TEXHUIECKON BOJIbI METOIOM TUTPOBAHHSIM.
KoMIIeKCOHOMETPHUECKOE OTIPEICIICHUE JKECTKOCTH (CYMMbI HOHOB KaJIBLIUSl M MAarHUs) B CpeJie
aMMOHHUIHO-aMMHayHOTO OydepHoro pactopa (pH 9-10) no obpazoBanuto ¢ Tpuionom b
MaJIOIUCCOLIMUPOBAHHBIX KOMILICKCHBIX COCTMHCHUH.

Tema 9.2.3.
XUMHUYECKUN
aHau3 BO3/1yXxa

OcHoBHOE coacpkaHue

TeopeaneCRoe oﬁyqe}me

XuMudeckuil coctaB atMoc(epHOro Bo3ayxa, Bo3lyxa paboueil 30HBI. Bpemnbie BelecTBa M MpUMECH B
BO3JIyX€ OKWJIBIX TIOMEIEHUN, B BO3Ayxe pabouedr 30HBL. HopmartuBHbie A0KymMeHTHL. I[locnmencTBus
BO3JCHCTBUSL BBICOKOM KOHUEHTPALIMM YIJIEKUCIOrO0 Ta3a Ha OpPraHu3M 4YesjoBeKa. Mepomnpusarus Mo
CHIKEHUIO YPOBHS 3arpsI3HEHHOCTH BO3AyXa MCCIENYEMOU KOMHATBHI.

IIpakTHYecKkne 3aHATHA

I'uruenndeckas OIICHKA CTCIICHU 3arpsA3HCHHA BO3yXa MOMCIICHUA Ha OCHOBC COITIOCTAaBJICHUA
KOHIOCHTpAMKU AUOKCHUAA yriiepoJa ¢ COOTBECTCTBYIOIIHUM I'MT'MCHUYCCKUM HOPMATUBOM.

Pemenue MMPAKTUKO-OPUCHTHUPOBAHHBIX TCOPECTHICCKUX 3a,HaHPII>i Ha pacuceT KOJIMYECTBA BCIICCTBA,
KOHI_ICHTpaL[I/Iﬁ BPCOHBIX HpI/IMCCCﬁ B aTMOC(I)CpHOM BO3JyX€C U BO3YyXC HOMCH.IGHPIIZ.

JlabGopaTopHble 3aHATUSA

J'Ia60paTopHa51 pa60Ta «Onpe,ueneHI/Ie COACPIKaHUA YTIJICKUCIIOTO Tr'ada B BO3AYXC IOMCHICHUS SKCIIPECC-
MeToaom». HMccnemopaHue Hp06 BO3yXa paGoqeﬁ 30HBEI. Onpe;[eneHHe COACPpIKaHUA YIJICKHUCIIOTO ra3a B
BO3YyX€ IMMOMCIICHUA SKCIIPECC-METOAOM.

OK 01
OK 02
OK 07
IIK...

Tema 9.2.4.

OcHoBHOe cogep:kaHue

OK 01
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XUMUYeCcKU
aHaiu3 1mpoo
MaTepuasoB
CTPOUTEIBHO-
pecTaBpanioOHHON
JEATEIBHOCTH U
nu3aiHa

Teopernyeckoe o0yueHue

Krnaccudukanus MaTepuaaoB, HCIIOIB3YEMBIX B CTPOUTEIHLHO-PECTABPALIMOHHON AESITETLHOCTH IO COCTABY,
MX Ha3HAYEHUE U MPUMEHEHHE. XMMHUUYECKUN aHAIN3 MAaTEPUAJIOB CTPOUTEIIBHO-PECTABPALIMOHHOM
NeSITeNIbHOCTH U Au3aiiHa. XMMHUYECKUH COCTaB MUTMEHTOB, KPACUTENEH, BXKYIIUX cMecel, 0COOEHHOCTH UX
CBOMCTB U MIPUMEHEHHUS B MTpoeccroHalbHOI esTenbHOCTH. BellecTa, HConb3yeMble B KaUeCTBE
MIUTMEHTOB U CBA3YIOUIMX Marepuanos. Mcropuueckas cripaBka. COBpEMEHHbIE MaTEPUATIBI.

HpaRTn'{ecmle 3aHATHSA

KauecTBeHHBIN U KOJTUYECTBEHHBIN COCTaB MPOO MaTepuaioB CTPOUTEIHLHO-PECTABPALIMOHHON JEATEIIbHOCTH
u au3aitHa. Kiaccudukanus Kpacok MO YKPBIBUCTOCTH, MPO3PAaYHOCTH B 3aBHCUMOCTH OT HCIIOJIb3yEMBIX
IIUIMEHTOB U CB3ylOIIMX BemlecTB. OmpeneneHue cocTaBa KpacoK Ha COAEpXKaHUE MHUKPO H
MaKpOd3JIeMEHTOB. PellieHne MNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O XUMHYECKOMY aHalu3y Hpood
MAaTEpHAIOB CTPOUTEIIbHO-PECTABPALIMOHHON JIESITENBHOCTU U IU3aiHA.

JlaGopaTopHble 3aHATUSA

HccnenoBanre MaTepuaioB CTPOUTEIBLHO-PECTABPALIMOHHOM AEATEILHOCTU U AU3aliHa.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaGoparopnas pabota «/3roToBienue Kpacok (og00p MUTMEHTOB U CBS3BIBAIOIINX BELIECTB)».
HccnenoBanue NpupoJHBIX MUHEPAJIOB, MTOJyUYeHHE MTUTMEHTOB IIyTEM XUMHUECKUX PEaKIU, onpeaeeHue
CBSI3YIOIINX MaTepuasioB. CpaBHEHHE YKPHIBHCTOCTH M ITPO3PAYHOCTH TTOTYYEHHBIX KPACOK ITyTEM
HaHECEHUS MX Ha JUCT Oymarm.

2. JlaboparopHas pabota «lccienoBanre CBONCTB BSKYLIUX BELIECTB HA IPUMEPE TUIICAY.

OmnpeneneHne CKOPOCTH CXBATHIBAHHSI IPUPOTHOTO M CTPOUTENBHOTO TUTica. DaKTOPHI, yCKOPSIIOIINE 1
3aMeISIONINE CXBAaThIBAHNE MIPUPOTHOTO THIIca. [ MIIcoBoe TecTo, Temreparypa ero 3acTeiBanusi. CpaBHEHHE
CKOPOCTH CXBaTbIBAaHHsI IPUPOTHOTO M CTPOUTEIBHOIO TUIICA, ONIpe/ieieHne (PakTOPOB, BIUSIONINX HA
CKOpOCTh CXBaTBhIBAaHUS CTPOUTENHLHOIO TUIICA, OTIPE/IeIeHne TeMIIePaTyphl 3aCThIBAHHSI TUIICOBOTO TECTA.

OK 02
OK 07
IIK...

Tema 9.2.5.
HccnegoBanme
00BEKTOB
TexHochepsl

OcHoBHOE conepxaHue

10

Teoperuyeckoe o0yueHue

Y4eOHo-HcCIeI0BATENIbCKII MPOEKT B 00JIaCTH UCCIEAOBaHUS 00bEeKTOB TexHOCchepbl. O030p TeM ydeOHo-
HCCIIEIOBATENLCKUX MPOEKTOB. AJITOPUTM BBITIONHEHUS mpoekTa. OnpeneneHrne npobdaemMbl HCCIeI0BaHUS.
MeTo/b1 TOUCKA, aHATTN3a U 00padOTKN HH(POPMAIIMH O IPOEKTE B PA3TUIHBIX UCTOUHUKAX.

IIpakTuyeckue 3aHATHSA

OK 01
OK 02
OK 04
OK 07
IIK...
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O06ocHOBaHME aKTyaIbHOCTH BBIOpAaHHOHN TeMbl. BhisiBiIeHUE TTpoOIeMbl HccienoBanus. Beibop 00BEKTOB 1

MeTo10B uccienoanus. [loctaHoBka nene u 3aaay uccienoanus. OnpeeneHue NpoayKTa HCCIeI0BaHuUs. 2
Omnpenenenue TanoB U COCTABICHHE IJIaHa UCCIIeI0BaHUSI.
3amura npoekrta: IlpencraBieHue pe3ynbTaTOB BBINOJHEHUS Y4YeOHO-UCCIIEIOBATEIbCKUX MPOEKTOB 2
(BBICTYILJICHHE C TIPE3EHTAIUEH ).
JlaGopaTopHble 3aHSITHS 4
HccnenoBanue npengokKeHHOro 00beKTa Ha KUCIOTHOCTD, IIEJI0YHOCTh, XUMHUYECKHI COCTaB (3arps3HUTEINH,
Makpo- U MHKpodJeMeHThl). OOpaboTka pe3ynbTaToB HccienoBanusa. OleHKa KadecTBa HCCIELYyEeMOro 4
00BEKTa UCXO/IS U3 PE3yJIbTATOB XUMUYECKOTO aHAIIN32

IIpoMe:xxyTo4uHasi aTTecTALUSA M0 TUCHHUILIMHE (IK3AMEH)

Bcero 144
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3. YCJIOBUA PEAJIMBALIMU ITPOI'PAMMBI OBIIEOBPA3OBATEJIBHOI'O YYEBHOTI'O ITPE/IMETA

3.1. MaTtepuajibHO-TeXHUYECKOE 00ecriedeHue
[Iporpamma peanusyercsi B yueOHOM KabuHeTe 0011e00pa3oBaTeNIbHBIX MPEIMETOB.
O6opynoBaHue y4eOHOTO KaOMHETa XUMHH:
- pabouee mecto obOy4arorierocs -30.
- pabouee MecTo npenojaBareis-1
- IOCKa MyJIbTUMeaua - 1
- IEMOHCTPALIMOHHBIN 3KpaH-1
- KOMIUIEKT y4eOHO-HArJISAHBIX TOCOOUH TT0 YUEOHOMY MPEAMETY « XHUMHUS
(B coorBerctBuU ¢ llepeuHsiMH ydeOHO-HAMNIATHBIX MOcOOMH M y4yeOHOro oOoOpyaoBaHUS MO reorpaduu uis 00IEeo0pa3oBaTENbHBIX
yupexaeHuit Poccuu, yTBepkIeHHBIMU ITpUKa3oM MuHucTepcTBa o0pasoBanus Poccuiickoit deneparun).
TexHu4veckue cpeacTBa 00yUeHus:
-KOMIIBIOTED C JIMIICH3UOHHBIM MPOrPAMMHBIM 00CCIICUCHHEM;
-MYJIbTUMEIUAIIPOCKTOP.
AyanoBH3yaJIbHbIE CPECTBA 00y4YeHMsI:
- muck «llIkonpHBIN XUMUYECKU skcniepuMeHT, Opranudeckas xumus, 4.1», OO0 «Tenekommanus CI'Y TB», 2006.
- TucK «IIIkoapHBIA XUMHUUECKUN dKCTIepUMEHT, Opranndeckas xumus, 4.2», OO0 «Tenekomnanus CI'Y TBy», 2006.
- muck «llxonpHbIN XUMUYECKU dKciepuMeHT, Opranudeckas xumus, 4.3», OO0 «Tenexommnanus CI'Y TB», 2006.
- mucK «llIkoapHBIA XUMHUUECKUN dKcTIepUMeHT, Opranundeckas xumus, 4.4», OO0 «Tenekomnanus CI'Y TBy», 2006.
- muck «I1IkonbHbI XuMuYeckuil akcnepumMeHT, Opranndeckas xumus, 4.5», OO0 «Tenekomnanus CI'Y TBy», 2006.
-nuck «OpraHudeckas XuMus, JEMOHCTPALIMOHHOE TOYPOUHOE TUIAHUPOBAHUEY,
A31aTEILCTBO « YUuTenn»,2007.
-nuck «Opranudeckasi XuMusi, o0Opa3oBareiabHas KoJuleKIusay, Jlabopatopus cuctem mynbrumenua Mapl TY,2003.
-JICK «XUMHUS JUIsl TYMaHUTapHUeB, IEKTUBHBINA Kypey», M3aarenscTBo «Yunrtens»,2006.
-IACK «XUMUS, TUIAKTUUECKUN U pa3aTOuHbIN MaTepuan», M3natenscTBo «Yuurtens»,2007
-nuck «OO01mas XuMusi, JEMOHCTPALIMOHHOE TTOYPOUYHOE TUIAHUPOBAHUEY,
A371aTeJILCTBO « YUuTennb»,2007.
-nuck «BupTyanbHas xumuueckast jadboparopusi», Jlabopatopus cucrem mynbtumenua Mapl'TV,2005.
-nuck «Xumus nms Bcex XXI, obpazoBarenbras komiekiusi»,000 «1-C-TTabmummary,2006.
-muck «OTkpeiTas xuMusi»,000 «PusukoH, 2008.
3.2. UndopmanuonHoe odecriedyeHne 00yUeHus:

[epeuens yueOHBIX M3AaHU, IHTEpHET-PECYPCOB, JOTIOIHUTEIEHON JINTEPATYPHI
OcCHOBHBIC HCTOYHUKH:

1. Tabpuensn, O.C. Xumus: yue6 mis ctyd. Cpen. Ilpod. YueO. 3aBemenuit/ O.C. I'abpuensn, U.I'. OctpoymoB. — 6-¢ u3a., crep. — M.:
N3patensckuit neHtp «Akanemus, 2014. —336¢.

33



2. Tabpuensn, O.C. Xumus nis npodeccuil u crenuanbHocTedl TexHundeckoro npoduis: yueonuk/ O.C. INabpuensn, U.I'. Octpoymos. — M.:
Wzparenbckuit nentp «Akaaemus, 2014. — 256¢.
JonosHuTEIbHbIE HCTOYHUKU:

1. Tabpuensn, O.C. Xumus. 10 xmacce: yued. ans obmeobpasosar. yupexaenuit/ O. C. I'abpuensn, ['.I'. JIsicoBa. - 6-¢ u3g., crepeorum. - M.:
Hpoda, 2006 - 371 c.: um.

2. Tabpuensa, O.C. Xumus. 11 kmacc: yue6. ans obmeodpasosat. yupexnenuit/ O. C. I'abpuensn, I'.I'. JIsicoBa. - 6-¢ u3fm., crepeorum. - M.:
Hpoda, 2006 - 362 c.: u.

3. Taopuensn, O.C. [IpaktukyMm 1o o0mIel, HEOPraHUIECKOW U OPraHMYeCKON XUMHHU: y4eO. mocodue i cTya. cpel. mpod. yued. 3aBeeHui /
Ia6puensa O.C., Octpoymos WU.T'., Hopodeesa H.M. — M., 2007-124 c.

4. TabpuensH, O.C. 3agaun o XumMuu 1 crocoOsl ux pemerus. 8-11 kin./ O. C. I'abpuensn, [1.B. Pemeros, N.I'. Octpoymos. - M.: [Ipoda, 2004.
160 c.

5. Kysemenko, H.E. Xumus. OtBeTsl Ha Bompocsl. Teopust u nmpumepsl pemieHus 3aaad: Yuyeobnoe nocodue/ H.E Kyspmenko, B.B. Epemun - M.:
W3narensctBo «IK3ameny, 2005. - 256 c.

6. Mensenesa, O.E., Opranndeckas xumus. 10-11 kmaccel. 3anumatenpHo o moiaumepax/ aBT.-cocT. O.E. MenseneBa. - Bonrorpaa: Yuwurens,
2008.-151c.

7. CasuH, ['.A. Xumus. U3omepust opranndeckux coenunenuii. 10 — 11 xmacesl/ ABT. I'.A. CaBun. — Bonrorpaza: Yuutens, 2005. — 57 c.

8. Xwumus. [lomueiii mkonbHbIHA Kype. 8-11 kinacesl. ABT. E.B.CaBunkuna, I'.I1.Jlorunosa. - M.: "ACT-ITPECC", 2000. - 496 c.

9. Xwumus. OTBeThl Ha Bonpockl. Teopus u peuienue 3aaad. [[ns abutypuentos u yqamuxcs 11 kinaccoB. ABT. Ky3smenko H.E., Epemun B.B. - M.:
"Ox3amen", 2001 - 256 c.

10. Xumwust. J{jis IIKOJBHUKOB CTApIIMX KJIACCOB M MOCTYMAIOIINX B By3bl: TeopeTnueckue ocHOBBI. Bompocsl. 3agaun. Tectel. YuebHoe mocobue /
aBT. Jlugun P.A., Monouko B.A., Auapeesa JI.JI. / mox pea. npod. P.A.Jlununa - M.: JIpoda, 2001 - 576 c.

11. Xumus: CripaBOYHHUK JIJIS1 CTAPIIEKIACCHUKOB U MOCTYMAIOMIMX B BY3bl. [1OMHBIN Kypc MOATOTOBKY K BBIMTYCKHBIM M BCTYMUTEIBHBIM 3K3aMEHaM.
ABT. P.AJlunun, JL.IO.Amuk6eposa.- M.: ACT-ITPECC HIKOJIA, 2002. - 512 c.

12. XuMus: DHIMKIONEAUS XUMHUYECKHUX dJIeMeHTOB /oA ped. A.M.Cmonerosckoro - M.: [Ipoda, 2000. - 432 c.: un.

13. Xomuenko, 1.I"., Pemenne 3amau mo xumun. — M.: «Hosast Boana» 2003. — 253 c.

HNHuTepHeT-pecypcebl:

1 Pemenue 3aa4 no XuMuu. [DIeKTpOHHBIN pecypc] — Pexxum nocrymna: http://www.alhimik.ru/abitur/abit41.html, cBo6oanbIi — 3ari. ¢ 3kpaHa.

2 OOmas XUMHH: OCHOBHBIC TIOHSATHS XWMHH, CTPOCHHE aroMma, XWMHU4YecKas CBs3b. [DIEKTpoHHBIH pecypc] — Pexum mocryma:
http://lib.inorg.chem.msu.ru/tutorials, cBo0oaHbII — 3ari. ¢ FKpaHa.

3 OCHOBBI XUMHH. DICKTPOHHBIH yueOHHK. [ DeKTpoHHbIN pecypc] — Pexxum moctyma: http://www.hemi.nsu.ru, ceo6oaHbIi — 3ari. ¢ FKpaHa.

4 Opranuyeckass XUMHUs. DJIEKTPOHHBIA yueOHUK uid cpenHel mkomnbl. — [lox penakumeit I.M. Jlepsounoii, A.B. ConoBoBa. [DneKTpoHHbII
pecypc] — Pesxxum mocrtyma: http://cnit.ssau.ru/organics/index.htm, csodoamsIii — 3ari. ¢ sKpaHa.

5 OnopHble KOHCIEKTHI 110 XUMHH JJIs IIKOJILHUKOB 8 - 11 kiaccoB. [DnekTpoHHbIH pecype] — Pexxum mpocrymna: http://chemistry.ru, ceoGoaubIid —
3ari. ¢ sKpaHa.
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6 Buageo pecypesl mo xumuu. [DaekTpoHHBIH pecypce] — Pexum mocrtyma: http://video.yandex.ru/users/era-sel/view/74/, csoGomusiii — 3ari. ¢
9KpaHa.
7 DnexrtpoHHble on-line-yueOnuku mo xumuu. [DnekTpoHHBI pecypc] — Pesxkum mocryna: Chem.ox.ac.uk/it/lectures.html, csoGoausiii — 3ari. ¢
9KpaHa.
CripaBo4HBIH MaTepuall. [DaeKTpoHHbIH pecype] — Peskum nocryma: http://www.alhimikov.net/htab/Page-12.html, cBo60aHbII — 3ari. ¢ sKpaHa.
TeopeTrueckre OCHOBBI XUMUU. [ DIIEKTPOHHEIN pecypc]| — Pexxum moctyna: http://www.himhelp.ru/section23/, cBoO0aHBIH. — 3ari1. ¢ 9KpaHa.
0 Heopranwmueckas xumus. [DnexTpoHHbIi pecype] — Pexxum gocryma: http://www.alhimikov.net/elektronbuch/menu.html, cBo6oanbIit. — 3ari. ¢
9KpaHa.
11 Opranuyeckass XuMusl. DJIEKTPOHHBIA yueOHUMK myisg cpenHedd mkonbl. — [lox penaknumeit .U, Jlepsiounoii, A.B. ConoBoBa. [DIeKTpOHHBIN
pecypc]. — Pexxum goctyma: http://cnit.ssau.ru/organics/index

= O 0
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4. KOHTPOJIb MU OHLEHKA PE3YJBTATOB OCBOEHHUS OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O
IHPEAMETA

Cucrtema KOHTPOJIS M OLIEHKU PE3yJIbTAaTOB IO MPEAMETY pa3paboTaHa B COOTBETCTBUU C JIOKAJIbHBIMH HOPMAaTHBHBIMH JIOKYMEHTAMHU:

- [TonoxxeHue o TeKyIieM KOHTPOJIE 3HAHUN M IPOMEXYTOUHOH aTTeCTalluy 00yJaroIuxcs;

- [Tonoxxenune o pazpaboTke GOHIA OLEHOUHBIX CPEACTB Ui MPOBEACHUS TEKYLIETO, PyOSKHOTO KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM
aTTeCTalK O0YJaIOLINXCS;

OCHOBHBIM OOBEKTOM CHUCTEMBI OIICHKH, €€ COJIEpKATeIbHON M KpUTepHaidbHOH 0a30if BeicTymatoT TpedoBanus OI'OC COO, Bkmovaromme
JMYHOCTHBIE, METAIIPEAMETHBIC U IIPEIMETHBIC PE3YIIbTaThI,

Oco0eHHOCTH OLICHKH JIMYHOCTHBIX Pe3yJIbTaTOB

dopMupOBaHUE JTUYHOCTHBIX PE3YIHTATOB 0OECIIEUMBACTCS B XOJIE€ pEalI3alMi BCEX KOMIOHEHTOB 00pa30BaTeIbHON IEATEIbHOCTH, BKIIIOYAs
BHEYPOYHYIO JA€ATEIbHOCTb.

B cootBerctBum ¢ tpedoBanusimu I'OC COO mocTukeHne JIMYHOCTHBIX PE3yJIbTATOB HE BHIHOCHUTCS Ha UTOTOBYIO OICHKY OOyYaroImuxcs, a
SBIISICTCS PEIMETOM OLIEHKH 3((EKTUBHOCTH BOCIIMTATEIbHO-00pa30BaTEIbHON AESATEIbHOCTH TEXHUKYMA.

Bo BHyTpeHHEM MOHUTOPUHIE NPEAYCMOTPEHA OLIEHKA C(POPMUPOBAHHOCTH OTIEJIBbHBIX IMYHOCTHBIX PE3YJIbTATOB (COOJIIOIEHNE HOPM U NTPaBUIT
IIOBEJICHUs, IPUHATHIX B TEXHMKYME; yyacTue B OOIIECTBEHHOM >KM3HM TEXHUKyMa, OJMKaiillee COLManibHOE OKPYXKEHHE, OOIEeCTBEHHO-TI0JIe3HAs
JeSITENIbBHOCTh; OTBETCTBEHHOCTD 32 PE3YJIbTaThl 00yUEHUs; CIOCOOHOCTD JIe/IaTh OCO3HAHHBIN BbIOOpP cBOEH 00pa30BaTebHOM TPAeKTOPUH; LIEHHOCTHO-
CMBICJIOBBIC YCTAHOBKU 00yYaroLIUXcsi). Pe3ynbTarhl, MOJy4YeHHbIC B X0/I¢ BHYTPEHHUX MOHHUTOPHHIOB, HCIOJIB3YFOTCS TOJIBKO B BUJIC arperUPOBAHHBIX
(YCpenHEeHHBIX, aHOHUMHBIX ) JaHHbIX.

BHyTpeHHHII MOHUTOPUHI OpraHU3yeTcsl aAMHHHCTpAlME TEXHHKyMa M OCYIIECTBIISETCA KypaTOpoM IIPEMMYIIECTBEHHO Ha OCHOBE
€KeJIHEBHBIX HaOJI0/IEHUH B X0/i€ YU€OHBIX 3aHATUN U BHEYPOUHOU JESTENbHOCTH, KOTOPbIE 00001IAI0TCS B KOHIIE Y4eOHOT0 roja.

Oco0eHHOCTH OLIeHKH MeTalnpeAMeTHbIX pPe3yJIbTaTOB
Onenka MeTanpeaMeTHbIX pe3yiabTaToB o OVYII « Xumus» ocyuiecTBiseTcs npu BelnoHeHUH Beepoccuiickoit nmposepouHoit padots! (BIIP).

OcCo0eHHOCTH OLICHKH NPEeIMETHBIX Pe3yJIbTATOB

OneHka MpeaMETHBIX pe3yJIbTaTOB BEJETCS MPENoAaBaTeIeM B X0/ MPOLEAYp TEKYIIEro KOHTPOJS U MPOMEKYTOUHOW aTTeCTalllH, a TaKXKe
aJIMUHUCTpAIel TEXHUKYMa B X0J1¢ BHYTPEHHETO MOHUTOPUHTA YYEOHBIX JTOCTUKEHUH.

JIst TeKyIIero KOHTPOJIS U TIPOMEKYTOUHOMN aTTECTAIMK MPENoIaBaTesieM co3/1aH KoMiuieke oneHoIHbIx cpenacts (KOC).

B Texymieii oleHKe MCHOIB3YIOTCS pa3iIuyHble (POPMBI U METOJbI MPOBEPKU (YCTHBIE M MUCbMEHHBIE OMPOCHI, TECTHUPOBAHHUE, MPAKTHUECKUE
paboThl, TBOpUYECKUE PaOOTHI)

[IpomexyTouHasi aTTecTalys MO MpeIMETy MpPeACTaBseT coboil mpouenypy arTecTali OO0y4arolIMXCs M NMPOBOAMTCS MO 3aBEPIICHUU €€
ocBoeHus. [IlpomexxyTouHas aTrectalus o npeaMery npeaycMorpeHa B popme nudpepeHnpoBaHHOTo 3a4eTa.
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KOHTpOJ'IB U OLCHKa peE3YIbTaTOB o6yquH>1 OCYHIECTBIACTCA MPCHOoJaBaTrcji€eM B IIPOHECCC MPOBCACHUA IMPAKTHYCCKUX 3aHATHH U
na6opaToprlx pa60T, TCCTHUPOBAHUA, a4 TAKIKC BBIIIOJIHCHHA O6y‘IaIOH_II/IMI/IC${ HUHAWNBHUAYAJIBbHBIX SaI[aHHfI, ITPOCKTOB, HCCHeﬂOBaHHﬁ. Pe3y.TIBTaTBI
06y‘{eHI/IH OIpECacCIIAIOT, UTO 06yqa101u1/1ec;1 AOJIKHBI 3HATh, IOHUMAaTh U ICMOHCTPHUPOBATH 110 3aBEPIICHUN U3YUCHUA IPEAMETA.

Z[J'IH (bOpMI/IpOBaHI/Iﬂ, KOHTPOJIA M OLCHKHU PE3YJIbTATOB OCBOCHHA yqe6Horo npeaMeTa MHCIOJIB3YCTCA CHUCTEMA OLICHOYHBIX MepOHpI/IHTI/Iﬁ,

npeCTaBisiomas co00i KOMIIEKC yUeOHbIX MEPONIPUATHH, COTTIACOBAaHHBIX C pe3ysbTataMu o0ydeHus u copmynupoBaHHbix ¢ yuetom ®I'OC COO

(mpeametHsble pe3ynbrathl 1o npeamery) u I'OC CIIO.

MIOJIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKHUX 3JIEMEHTOB
.. Menneneea

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrat 00yuenust THbI OLHEHOYHBIX MEPONPUATHI
| OcHoOBHOe coiep:KaHue
1 Pa3neu 1. OcHOBBI Popmyauposars
0a3o0Bble MOHATHS U
CTPOCHHS BellecTBa
3aKOHbI XUMUH
1.1 | OK 01 CrpoeHue aToMOB Cocransate xumuueckue |l. Tect «CtpoeHne aTOMOB XUMHUYECKHUX JIEMEHTOB M PUPOAA XUMUYECKOU
XUMHYECKHX 3JIEMEHTOB |(HOPMYJIbI COSIMHEHUI B |CBSI3UY.
U IIPUPOJA XUMUYECKOH |COOTBETCTBHH CO 2. 3a7auu Ha COCTABJIICHUE XUMHUECKUX (HOPMYJIT IBYyXaTOMHBIX COEIMHEHHN
CBSI3H CTEIEHBIO OKUCIICHUS (oxcuaoB, cynbGUIOB, TUIPHUAOB U T.I1.).
XUMHUYECKUX 3JIEMEHTOB, |3. 3a/1laHus Ha UCIIOJIb30BAHUE XMMUYECKONH CUMBOJIMKY U HA3BaHUN COETMHEHUI 110
MCXO0J1 U3 BaJIEHTHOCTH U |HOMEHKJIATYPE MEXIYHAPOIHOIO COK3a TEOPETUUECKON U MPUKIATHON XUMHUHU U
ANEKTPOOTPHUIIATETFHOCTH |TPUBHAIBHBIX HA3BAaHUH JJIS1 COCTABICHHS XUMUYECKUX (DOPMYIT IBYXaTOMHBIX
coeuHeHUH (OKCUIOB, CYyTb()UIOB, THAPUIOB U T.I.) U IPYTUX HEOPTAHUUECKUX
COEIMHEHUH OTIEJIBHBIX KJIACCOB
1.2 | OK 01 |[lepmogudeckuii 3aKoH 1| XapakTepu3oBaTh 1. Tect «Mertamnuueckre / HEMETAJUTMUECKHUE CBOICTBA, SJIEKTPOOTPUIIATEILHOCTD
OK 02 |rabmuma J.W. XUMHUYECKUE 3JIEMEHTHI B |U CPOJICTBO K JIEKTPOHY XMMUUYECKHUX 3JIEMEHTOB B COOTBETCTBHE C MX
Menneneena COOTBETCTBUH C UX AIIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B IEPUOANYECKOM cUcTeMe XUMUYECKUX

anemenToB .M. MenaeneeBay.

2. HpaKTI/I'-IeCKI/Ie 3aaHUA Ha yCTaHOBHeHI/Ie CBsSI3H MG)K}Iy CTpO@HI/IeM aTOMOB

XUMHWYCCKHUX BJICMCHTOB U HepHO)IquCKHM N3MCHCHUCM CBOI\/’ICTB XUMHUYCCKHUX
AJIEMEHTOB M UX COEAMHEHUI B COOTBETCTBHUHU C MoJ0keHueM [lepuoauyeckoit
CHCTEME.
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Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnust Tunbl OEeHOYHBIX MEPONIPUATHIH
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUsI HA XapaKTEPHU3aLUIO
XUMHYECKUX JIEMEHTOB: «MeTaumueckue / HeMeTaJLTNYeCKHe CBOMCTBA,
AJIEKTPOOTPHUIIATEIILHOCTD U CPOJICTBO K JIEKTPOHY XUMUUYECKHUX JIIEMEHTOB B
COOTBETCTBUE C UX JEKTPOHHBIM CTPOCHUEM U MOJIO0KEHUEM B MIEPUOTUIECKON
cucteme xumuueckux snementoB .M. MenneneeBa»
2 Pazgen 2. Xumuueckue 2P DD Tnum’l KonTpoasHnasi padora
peakumuu XHMHHCCKUX peaKinH «CTpoeHue BellecTBa U XUMHUYECKHe PeaKun»
2.1 | OK 01 Tune! XUMHYECKUX CocTtaBisiTh peakiuu 1. 3agauu Ha cocTaBiIeHUE YPABHEHUI peaKUii:
OK 04 |peakmmii COCIIMHEHMS, PA3TIOKEHUS, [— COSTUHEHUS, 3aMEILICHUs, Pa3lIoKeHHs , 0OMeHa;
oOMeHa, 3aMeIlIeHus, — OKHUCIIUTEIBHO-
OKHCITUTEIHHO- BOCCTAHOBUTEJIBHBIX PEAKIIMHA C UCIIOIB30BAHUEM METO/A JIEKTPOHHOTO OaaHca.
BOCCTAHOBUTEIBHBIE 2. 3agauM Ha pacyeT MacChl BEIIECTBA UM 00BbEMA
peakiumn ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCE UM 00BEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; PACUEThI
Macchl (00bEMa, KOTHUeCTBa BEIIECTBA) MPOAYKTOB PEAKIIH, €CIIH OJHO U3 BEIIECTB
HMMeEET pUMeCcH
2.2 DNIEKTPONUTHYECKAS CocTaBnsATh ypaBHEHUS 1. 3aganus Ha COCTaBIIEHHE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUI C yHaCTUEM KHCIIOT,
JUCCOIMAIMS U MOHHBIA |XMMUYECKUX PEaKIIUU OCHOBAaHUH U COJIEH, YCTAHOBIIEHUE U3MEHEHHUS KUCIOTHOCTH CPEJIbI
oOMeH HMOHHOT0 OOMeHa ¢ 2. JTJaboparopHas paboTa "TuIbl XMMUYECKUX peaKIuii"
y4acTueM
HEOPraHUYECKHUX BEIECTB
3 Pa3nea 3. Ctpoenune u |HcciaenoBars crpoenne u|KonrpoabHas padora

CBOJCTBA
HEOpraHM4ecKux
BelleCTB

CBOMCTBa
HEOPraHM4YeCKHX
BeleCTB

«CBoiicTBa HEOPTAHUYECKHX BElEeCTBY
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Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnust Tunbl OEeHOYHBIX MEPONIPUATHIH
3.1 | OK 01 Knaccugukarus, Knaccugunuponartsb 1. Tect «HomeHnknaTypa 1 Ha3BaHHE HEOPraHMYECKHUX BEIIECTB UCXOS U3 UX
IIK.. HOMEHKJIAaTypa U HEOpraHu4YecKue XUMUYECKON (OPMYIIBI MM COCTABICHNE XUMUYECKOH (DOPMYJITBI UCXOMS U3
CTpOECHHE BELIECTBA B COOTBETCTBUM |HA3BAHMS BEILLECTBA [10 MEXyHAPOJAHON WM TPUBUAIBLHON HOMEHKIATYPEY.
HEOPraHUYECKUX C UX CTPOCHUEM 2. 3ajauu Ha pacyeT MacCOBOM J0JH (MACChl) XUMUYECKOTO 3JI€MEHTA (COECMHEHU)
BEIIIECTB B MOJICKYJIE€ (CMECH).
3. IlpakTuyeckue 3aaaHus Mo Kiaccu(pUKai, HOMEHKIAType U XUMUUYECKUM
(dopMysIaM HEOPraHMYECKUX BELIECTB PA3IUYHBIX KIACCOB.
4. IlpakTuyeckue 3a1aHNs Ha ONpeAEIeHUE XUMUYECKOH aKTUBHOCTH BEILIECTB B
3aBHCUMOCTH BH/1a XMMHUYECKOH CBSI3U U THIA KPUCTAIINYECKON PEIIETKU
3.2 | OK 01 DUu3NKO-XUMHICCKHE VcranaBiauBaTh 1. Tect «OCOOCHHOCTH XUMHUYECKHUX CBOMCTB OKCHUJIOB, KHCJIOT, OCHOBAHUM,
OK 02 |cBoiicTBa 3aBUCUMOCTh (PU3UKO- aM(OTEpPHBIX THUIPOKCHUJIOB U COJIEH».
IIK... HEOPraHUYECKUX XMMHYECKHX CBOMCTB 2. 3ajaHus Ha COCTaBJIICHHE YPABHEHUH XMMHUECKHUX PEAKIIUK C yYaCTHEM ITPOCTHIX
BELIECTB HEOPraHMYECKUX BEILECTB |U CIOKHBIX HEOPIraHMUECKUX BEIIECTB: OKCUA0B METAJJIOB, HEMETAJIJIOB U

OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAKXK€E THIIA
KPHUCTAJUTMYECKOMN
pemeTku

aM(pOTEepPHBIX JIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBAaHUH 1 aM(OTepHBIX
TUAPOKCUIOB, HEOPTAHUYECKUX COJICH, XapaKTEPU3YIOIIUX UX CBOMCTBA U CIIOCOOBI
MOJTy4YECHUS.

3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUYECKHUE 3a/IAHUSI HA CBOMCTBA U MOJTy4YCHUE
HEOPraHWYECKUX BEIIECTB
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Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnust Tunbl OEeHOYHBIX MEPONIPUATHIH
3.3 | OK 01 Wnentuduxamms HccnenoBats 1. ITpakTHKO-OPUEHTHPOBAHHBIE 33/1aHUS 110 COCTABJICHNUIO XUMUYECKUX PEAKLIMIM ¢
OK 02 |HeopraHuyecKux KayeCTBEHHBIC PEaKIMN  |y4acTHEM HEOPTaHUYECKUX BEIIECTB, UCIIOIb3YEMBIX Ul UX UACHTU(PHUKAIHH.
OK 04 |[BemecTB Heopranndeckux Beuiects (2.JlaboparopHas padota: “HaeHTHUKAIS HEOPTAHUIECKUX BEIIECTB”
4 Pa3nea 4. Ctpoenue u |HcciaenoBats crpoenne u | KonrpoabHas padora
CBOIiCTBA cBoOiicTBa oprannveckux («CTpoeHue U CBOMCTBA OPraHMYeCKHX BellecTB)»
OPraHu4ecKux BellecTB
BellecTB
41 | OK01 |Knaccuduxanms, Knaccugpunuposars 1. 3amanus Ha cOCTaBJIEHUE HA3BaHUM OPraHMYECKUX COCIUHEHUH 110 TPUBUAIBHON
IK... CTPOCHUE U OpraHMYeCKHUE BEUIECTBA B |MJIM MEXIYHAPOIHONW CHCTEMAaTUYECKON HOMEHKIIATYype.
HOMEHKJIaTypa COOTBETCTBHH C UX 2. 3ajjaHKs Ha COCTABJIEHHE MOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BELIECTB |CTPOECHUEM OpPraHUYECKUX BELIECTB OTJEJIbHBIX KJIACCOB.
3. 3agaun Ha ornpejeseHue npocTeiiei GopMyIibl OpraHuYecKOil MOJIEKYIbI,
UCXO0JI U3 3JIEMEHTHOI0 cocTana (B %)
4.2 | OK 01 CBoiicTBa OpraHUYECKHUX | Y CTaHABIIUBATh 1. 3agaHus HA COCTABJICHHE YPAaBHEHUM XUMUYECKUX PEAKIIUNA C y9acTUEM
OK 02 |coenuHeHwMit 3aBUCUMOCTD (PU3HUKO- OpraHNYEeCKHUX BEIIECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHMUS.
OK 04 XUMUYECKUX CBOMCTB 2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHNUN XUMUUYECKUX PEAKLINN, WILTIOCTPUPYIOIIUX
IK... OpPraHUYECKUX BEILECTB OT [XUMUYECKUE CBOKWCTBA C YUYETOM MEXAHU3MOB IIPOTEKAHMS JAaHHBIX PEAKLUN U

CTPOCHUSA MOJICKYJI

TEHETUYECKOM CBSI3U OPTraHUYECKUX BELIECTB PA3HBIX KJIACCOB.
3. PacueTHble 3ajauu 0 YpaBHEHUSIM peakIil ¢ yyacTHEM OpraHMYEeCKHX BEILECTB.
4. JTaboparopHas pabota “IIpeBpaiieHust OpraHM4eCcK1X BEIIEeCTB MPH HarpeBaHUH"
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Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnust Tunbl OEeHOYHBIX MEPONIPUATHIH
4.3 | OK 01 Wnentuduxamnms HccnenoBars 1.IlpakTuKO-OpUEHTUPOBAHHbIE 33JaHMsI 10 COCTABICHUIO XUMUYECKUX PEAKIIUH C
OK 02 |opraHMYeCKUX BEIIECTB, |KAYECTBCHHBIC PEAKIIUA  |y4aCTHEM OPTaHMYECKUX BEIIECTB, B T.4U. UCIIOIB3yEMbIX TSl UX UICHTU(UKAIINH B
OK 04 |ux 3HaueHue u OpraHUYECKUX OBITY U IPOMBIILIIIEHHOCTH.
IK... MIpUMEHEHNE B OBITOBOM |cOeIMHEHUN oTaeabHbIX |2.JJabopartopHas padota: “UneHTHdUKAINS OPraHUYECKUX COSTMHEHUH OTICIhHBIX
Y IIPOU3BOACTBEHHOMN KJIaCCOB KJIacCOB”
NESITEIbBHOCTH YeJIOBEKa
5 Paznea 5. XapakrTepu3oBaTrhb
Kuneruueckue u BJIMSIHUE PA3JTUYHBIX
TepMOAMHAMMYecKHe |(akTOpoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peaKkiuii
XHMHYECKHX peaKkuuid
5 |OKO01 |Ckopocts xXuMuyeckux |XapakTepu3oBaTh [TpakTHKO-OpHEHTUPOBAHHbBIE TEOPETUYECKUE 3aJaHHsI Ha aHAIHU3 (PaKTOPOB,
OK 02 |peakuuil. XuMHUYECKOE |BIMSHUE KOHLIEHTPALUK  |BIUSIOIIMX HA U3BMEHEHHE CKOPOCTH XUMHUYECKOH peakuuu. [IpakTuko-
[K... paBHOBecCHE pearupyroux BeUeCTB U |OPUEHTUPOBAHHbBIE 3aJaHus HAa TpuMeHeHue npunnuna Jle-Illarense nis
TEeMIIepaTypbl Ha CKOPOCTh |HAXO0K/ICHUS HAPABIICHUS CMEILIEHUs] PABHOBECHS] XUMHUECKOM pEeaKIMu U aHAJIN3
XUMUYECKUX PEAKITUN (GakTOpoB, BIMSIOMINX HA CMEIIEHUE XMMHUUECKOI0 PaBHOBECHUS
XapakTepu3oBaTh
BIIMSTHUE U3MEHEHUSI
KOHIIEHTPALlUU BEUIECTB,
pEeaKIUu Cpeibl U
TeMIIepaTypbl Ha
CMEILEHNE XUMUYECKOTO
paBHOBeECHs
6 HccnenoBatb HCTUHHBIE

Pa3nea 6. PacTBopsl

PACTBOPHI € 32 JaHHBIMH
XapaKTepUCTUKAMM
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Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnust Tunbl OEeHOYHBIX MEPONIPUATHIH
6.1 | OK 01 [TonsTue o pacrtBopax  |Pazinuars UCTUHHBIE 1. 3agaun HA TPUTOTOBJICHUE PACTBOPOB.
OK 02 pacTBOpHI 2. [IpakTUKO-OpUEHTUPOBAHHBIE PACUETHBIE 331aHUSI HA JUCIIEPCHBIE CUCTEMBI,
IIK ... UCIIOJIb3YEMBIE B OBITOBOM U IIPOM3BOJCTBEHHON JESITEILHOCTH YEJIOBEKA
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccienoBath GU3HKO- JlaboparopHnas pabota
OK 04  |pacTBOpOB XUMHUYECKHE CBOKMCTBA “IIpuroroBieHue pacTBOPOB”
IIK ... HWCTUHHBIX PacTBOPOB
Il | IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHNe MPUKJIATHOTO MOXYJIA)
7 Paszpnen 7. OuenuBath nocJjeacTeus |3ammra Keiica (¢ yaerom Oyayuieil npogeccnoHaIbHOM /1esiTeIbHOCTH)
Xumus B ObITY H OBbITOBOI U
NPOU3BOICTBEHHOM NPOU3BOJACTBEHHOI
AeATeJbHOCTH AeATEeJbHOCTH YeJI0BeKa
YyeJI0BeKa ¢ MO3HLUIT
IKOJIOTHYECKOH
0e3omacHoCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B ObITY U
IIPOM3BO/ICTBEHHOM
JIeATeIbHOCTH YeJI0BEeKa

O11eHUBATh MTOCHIEICTBUSA
OBITOBOM U
MPOU3BOJCTBEHHOMN
JIESITEILHOCTH YCI0BEKA C
TTO3UITAH DKOJIOTHUECKOM
0e30macHOCTH

Keiic (c yuerom Oyaymieit mpodeccoHanbHON AeITeTbHOCTH)

Bo3MOXHBIE TEMBI KEHCOB:

1. [Torennenue kIuMaTa ¥ BEICBOOOKICHUE Ta30BBIX THAPATOB CO JTHA OKEaHa.
2. Byayue marepuansl JUisl aBHa-, MalllnHO- U TPUOOPOCTPOECHHS.

3. HoBble MaTepuainsl AJisl COJTHEUHbIX OaTapeil.

4. JlexapcTBa Ha OCHOBE PACTUTENIbHBIX MPENapaToB
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