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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIIEOBPA3OBATEJIBHON JUCIHATIIMHBI «XUMMUS»

1.1. MecTo IMCHUILUINHBI B CTPYKTYpe OCHOBHOW NPo¢)ecCHOHAJBLHOI 00pa3oBaTeIbHOM
NPOrpamMmbl

OOmeoOpa3oBaTelibHass ~ AWCHHIUIMHA  «XWUMHS»  SBISETCS  00SM3aTENBHOH  YacThIO
00m1e00pa3oBaTeIbHOrO IUKIA 00pa3oBarenbHOUW Tporpammbl B cootBercTBUH ¢ ®I'OC CIIO mo
conemaibHoctd  29.02.10 KoHcTrpyupoBanue, MoaeJMPOBAHHE M TEXHOJOTHS HM3rOTOBJIEHHS
U3/1eJIMH JIErKOH MPOMBIILIEHHOCTH (110 BUAaM)

TpymnoeMKOCTh TUCIIUILTUHBI «XUMUsD» cocTaBiisieT 144 vaca, u3 koTopeix 102 gaca - 6a30BbIi
Monyib (7 pasmenoB) u 42 yaca - NPUKIAAHOW MOAYNb (2 paszziena), BKIIOYAIOIMIMN MPAKTUKO-
OpUEHTUPOBAHHOE COJCP)KAHUE, YCWIMBAMONIEE NPOPHIBHYIO COCTABIAIONIYI0O 10 KOHKPETHOMH
npodeccuu WK CrenUalbHOCTH.

[IpuknanHoit Moaynb BKIOYAeT ABa pazzena. Pasaen 8 «Xumus B ObITY M IPOU3BOICTBEHHOM
NESITETFHOCTH YETIOBEKa» pealin3yercs Ui Bcex mpodeccuit/cneruanbHOCTe Ha MaTepuaie KeHcos,
CBSI3aHHBIX C HKOJIOTMUECKOM 0€30MacCHOCThIO M OLIEHKOM MOCieICTBUN ObITOBON M TPOU3BOJICTBEHHOM
NEeSITETHHOCTH, 110 oTpaciisiM Oyayiien mpodeccuoHaaIbHOM IeITeTbHOCTH

00yJaronuxcs.

Tematuka pazzaena 9 Bappupyercst Mo 00BEKTy Oyayiieil mpodecCHOHATBHOU NeATeTbHOCTH
CTYIEHTOB: [JIsi yKpymHEHHOW rpynnel cnenuaibHocTH  29.00.00 pekomeHayeTcss TeMaThka
«HccnenoBanne U XUMUYECKHM aHaIN3 00BEKTOB TEXHOCHEPHD».

1.2 esan 1 uIaHUpPyeMble Pe3yJibTAaThl 0CBOCHUS M CIUIINHbBI

1.2.1. leau u 33724 AU CHUATLTHHBI

DOpMHUPOBAHHE Y CTYACHTOB XHUMHUYECKOW COCTABISAIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa KaK OCHOBBI TPUHATHS PEIICHWH B JKW3HEHHBIX H TPOU3BOJICTBEHHBIX CHUTYAIlUsX,
OTBETCTBEHHOTI'O MMOBEJEHUS B IPUPOIHOM Cpefe.

3anayu AUCIUIUINHBL:

1)chopmupoBarh TMOHUMAaHHE 3aKOHOMEPHOCTEH IPOTEKAHHS XMMHYECKHX IPOLIECCOB W
SIBJIGHUM B OKpYXKalolled cpene, IEeJOCTHOM HaydHOM KAapTUHBI MHUpa, B3aUMOCBSI3M H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2)pa3BUTh yYMEHHS TPOBOAUTL pACYETHI MO XUMHYECKMM (OPMYyIaM H yPaBHEHUSAM
XUMUYECKUX PEAKIUH, IJITAHUPOBATh U HHTEPIIPETUPOBATH PE3YIbTAaThl XUMUUECKHX IKCIIEPUMEHTOB,

3) chopMHpPOBaTh HABBIKM IPOBEACHUS XMMHUYECKUX JKCIIEPUMEHTAIBHBIX HCCIIEIOBAHHNA C
coOroieHreM IMpaBul Oe301MacHOTO 0OpaleHHs C BELIECTBAMU U Ja00PaTOPHBIM 000PYIOBaHHUEM;

4)pa3BuTh yMEHUS aHAIM3MPOBATh, OIIEHHBATH, MPOBEPATh HA JOCTOBEPHOCTH W 000OIIATH
MH(OPMALIMIO XUMHYECKOT0 XapaKTepa U3 pa3Iu4HbIX HCTOUYHUKOB;

5) chopmupoBaTh yMEHHS IPOTHO3UPOBATH TOCIEACTBHS CBOCH JEATEIBHOCTH U XHMHUYECKUX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOILIECCOB;

6) chopmupoBaTh MOHMMAaHWE 3HAYUMOCTH JOCTHKEHHH XHMHYECKOW HAYKH W TEXHOJOTHH
JUIS Pa3BUTHA COLIMATBLHON U MPOU3BOACTBEHHOM cep.

1.2.2 Ilmanupyemble pe3yJbTaTbl OCBOCHHSI 001Ie00Pa30BaTEJbHOW IMCUMILVIMHBI B
coorBeTcTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Kox u HaumenoBanue
(bopmMupyeMbIx
KOMIETEHIINN

IImannpyemble pe3yabTaThl OCBOCHHUS JIUCITUIIINHEI

061111/161

I[I/ICL{I/IHJH/IHapHHe2

OK 01. Berbupatb
CTIOCOOBI pelIeHHUS
3ajaq
npodeccnoHaIBHO N
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUUHBIM
KOHTEKCTaM

B yactu TPYAOBOI'0 BOCIIUTAHUS:
-TOTOBHOCTH K Tpydy, OCO3HAHHMC LCHHOCTH MACTCPCTBa,

TPYAOTIO0HE;

- TOTOBHOCTH K aKTUBHOM JIESITEILHOCTH
TEXHOJIOTHYECKON u COIMaJIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTH WHUIMUPOBATb, MIJIAHUPOBATH u

CaMOCTOATCIIbHO BBITNIOJIHATE TaKYIO ACATCIIbHOCTD,

- UHTEpEC K pa3nudHbIM cdepam mpodeccruoHaaIbHOM
NEeSITETHHOCTH,
Osaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH

MO3HABATECJIbHbBIMHU I[CﬁCTBP[SIMP[:

a) 0a30BbIe JIOTHYECKHE NeiiCTBH:

- CaMOCTOSITENHHO (OPMYIHPOBATh U  AKTYyaJIU3UPOBATh

pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBCHHBIM  TMPHU3HAK

OCHOBAHUS JUIsl CPaBHEHM S, KIIacCU(PUKAIIMK 1 0000IIeHNS;

-OTpeNeNATh IENH NeATeIbHOCTH, 3aJaBaTh IapaMeTpbl M

KPUTEPHUU UX TOCTHKCHUS;

3aKOHOMEPHOCTH |

paccMaTpUBaEMBbIX SBJICHUSX;

KOPPEKTUBBI B
pe3yabTaToOB

MOCJIEICTBUM JEATEIbHOCTH;

NI

- BBIJABJIATH IIPOTHUBOPEUUA B

- BHOCHUTH JACATCIIbHOCTD, OLICHHUBATh

COOTBCTCTBHUC oejsaM, OLCHUBATHL  PHCKHU

-BJIAJACTh CHUCTEMOM XUMHYECKUX 3HaHI/If/'I, KOTOpasd BKIIOYACT:
OCHOBOITOJIATAIOIMIKNE TOHATHSA (XUMHUYECKUH JJIEMEHT, aToM,
3JIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-2JIeKTpOHHbIE OpOUTAY|
aTOMOB, HOH, MOJIEKYJIA, BAJIECHTHOCTb, JJIEKTPOOTPHULIATEIbHOCTS,
CTCIICHb OKHCJICHUA, XUMHWYCCKas CBA3b, MOJIb, MOJIApHAsA Macca,
YIIIEPOIHBIN
rpynna, pagukai, WU30Mepus, MU30MEpPHI, TOMOJIOTMYECKUHN ps,

MOJISIpHBI  00BEM, ckesner, (yHKIMOHAJIbHAs

TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOJA- U  a30TCOACpIKaIIne
COCIUHCHUA, OMOJIOTUYECKH AaKTHUBHEBIE BCIIIECTBA (YFHGBO)II)I,
JKUPBI, O€NKH), MOHOMEp, TOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIIAPHBIC COCAUHCHHA, KPUCTAIIIMYCCKAsA pCUICTKa,
THUIIBI XUMHYECKUX peakuui (OKHCITUTENBHO-
BOCCTAaHOBUTENbHBIE, 53K30- U HHAOTEPMHUYECKHE, pEeaKLIUu
WOHHOTO OOMEHA), pacTBOp, OJJIEKTPOJUTHI, HEIICKTPOJIHUTHI,

3JIEKTPOJIUTUYECKAS TUCCOLUAIINS, OKUCIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XHMHMYECKOW peaKIMH, XWMHYECKOE paBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHHS OPraHUYECKUX
BemiectB  A.M. bByriepoBa, Teopusi  3IEKTPOIUTHYECKOM
Jucconmanuu, nepuoandeckui 3akoH J[.M. MeHneneeBa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKHH SI3bIK
XUMUH, (AKTOJIOTHYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe,
noyiyueHUM u  0Oe30macHOM
HEOPraHWYeCKUX M OPraHUYEeCKUX

MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;
- YMETh BBISBIIATH XapaKTEPHbIC MPU3HAKU U B3aUMOCBS3b

Ba)KHEHIIINX
ObITYy U

HUCIIOJIBb30BaHNU
BCIICCTB B
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- pa3BUBaTh KPEATUBHOE MBINIJICHUE
KU3HEHHBIX TIPOOIEeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE eCTBUS:

- BJQJIETh HaBBIKAMH Y4€OHO-HCCIEAOBATEIILCKON U
MPOCKTHOH  JCATENBHOCTH,  HABBIKAMH  pa3peIICHUS
mpooeM;

- BBIABIATh  NPUYUHHO-CIICJICTBEHHBIC  CBS3M U
aKTyaJIM3MpOBaTh  3a7ady, BBIIBUTATh THUIOTE3Y €€
pENICHHs, HAXOIUTh APTYMEHTHI JUIS JI0KAa3aTelIbCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh TapaMeTPhl U KPUTEPUH PEIICHHUS;
- QaHAJTU3UPOBATH TOJTYYCHHBIC B XOJIC PEIICHHUS 3a/Ia9H
pe3yNbTaThl, KPUTHUYECKH OIEHUBAThH WX JIOCTOBEPHOCTH,
MTPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh IIEPCHOCHUTh 3HAHUS B TII03HABATCIBHYIO |
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIILHOCTH,

- YMETh HHTETPUPOBATH 3HAHWS U3 PA3HBIX MTPEIMETHBIX
oOmacrei;

- BBIJBUTaTh HOBBIE WJIEW, IMpeajaratb OpHUTHHAIbHBIE
MOAXO/IbI U PEILICHUS;

- CINOCOOHOCTh MX HCIIOJNb30BaHUS B MO3HABATEIbHOU U
COLIMAJILHOM MPaKTHKE

IpU  PELICHUU

M3YYCHHBIX TOHSTUN, MPUMEHSTH COOTBETCTBYIOIIUE MOHSITHS
IpU ONHCAHUU CTPOCHHUS M CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEHIECTB W HMX NPEBPAIlCHUHA; BBISIBIATH
B3aUMOCBSI3b ~ XMMHUYECKHX 3HAHUM C  TOHATUAMH  H
MPEICTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETb UCTIOJH30BaTh HANMEHOBAHUSI XUMUYECKUX COCTMHEHUM
MEKIYHAPOJHOTO COK3a TEOPETUUECKON M MPUKIAJHOW XUMHH
W TpUBHAIbHBIC HA3BaHUS BAXHEHIIMX BEIIECTB (ITUJIEH,
aneTuseH, ThunepuH, ¢eHoy, QopmanbaeTua, YKCyCHas
KHUCIIOTA, TJUIUH, YTrapHbIA Ta3, YIIEKUCIbI ra3, aMMHak,
ramieHass W3BECTb, HEramieHas W3BeCTb, MNHTHhEBas coja |
JIpYTUX),  COCTaBIATH  (OPMYyJIbl  HEOPraHUYECKUX U
OPraHWYeCKUX BEIIECTB, YPAaBHCHHUS XUMHYECKHUX PpEaKIIui,
OOBSICHATH UX CMBICH; TIOJITBEPKIATh XapaKTePHbIE XUMUUECKHE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU OKCIIEPUMEHTAMH |
3aMUCSIMU YPABHEHUN XUMUYECKUX PEAKIIHI;

- YMETb YCTAHABIMBATh IPUHAIIECKHOCTh  HM3YYECHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB K OMNPEIEICHHBIM
KJIaccaM M TpyIIaM COEIUHEHUH, XapaKTepu30BaTh UX COCTAB U
BOKHEHUIIIME CBOMCTBA; OMPEACNISATh BUABI XUMHUYECKUX CBS3EH
(xoBaJleHTHAsi, WOHHAs, METAJUIMYeCcKas, BOJOPOJHAs), THUIIbI
KPUCTAJUTMYECKUX  PEHIeTOK BELIECTB; KJIACCHU(PUIMPOBATDH
XUMUYECKUE PEAKLINH;

- copmMHUpOBaTh NPEJCTABICHUSA: O MaTepUATbHOM E€IUHCTBE
MHpa, 3aKOHOMEPHOCTAX U MO3HABAEMOCTHU SIBJICHUI MPUPOJIbI;
0 MECTE€ U 3HaYEHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€
poliu B 00ecreueHUH YCTOWYUBOTO Pa3BUTHS UYEIOBEUYECTBA: B
pelieHnd  MpoOJIeM  SKOJOTHMYECKOM, HSHEPreTH4YecKOh H
MUIIeBONM ©0€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3AaHUU
HOBBIX MaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEpPrUH, B
oOecrie4yeHn  PalMOHANIBHOTO  MPUPOJONOIB30OBAHUS, B
dbopMUPOBaHUM MHPOBO33PEHUS M OOIIEH KyIbTYphl YEIOBEKa,
a TaKKe SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM Cpelie;




-BJIa/IETh CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKJIFOYAECT:

OCHOBOIIOJIAralOIlM€  MOHSTHSI  —M30TONbI, OCHOBHOE W
BO30YXJEHHOE COCTOSIHHE aToma, TuOpuIu3anus aTOMHBIX
opOuTanel, XUMHUYECKash CBA3b, MOJISIpHAs KOHIIEHTpalus,
CTPYKTypHast bopmymna, n30Mepust (cTpyKTypHas,
reoMerpuyueckas (LMC-TpaHC-U30MEPHsI), THUIIBI XUMHUYECKUX
peakuuii (roMo- ¥ TeTepOreHHbIC, 00paTHMBbIE U HEOOPATUMBIE),

pacTBOPBI (ucTUHHBIE, JIACTIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTUIPATHI, CTENEHb JUCCOLMAIMH, DSJIEKTPOJIN3,
KpPEKHHT TEOPUH u 3aKOHBI, 3aKOHOMEPHOCTH,

MHUPOBO33PEHUYCCKUE 3HAHUS, JIe)KAIHe B OCHOBE TOHMMAHHUS
NPUYNHHOCTH W CHCTEMHOCTH  XUMHYECKHX  SIBJICHH,
COBPEMCHHBIC TIPEJICTABICHUS O CTPOCHUW BEIIECTBA Ha
ATOMHOM, MOJICKYJISIPHOM U  HAJMOJICKYJISIPHOM ypPOBHSX;
NPEJICTABICHUS O  MEXaHW3MaxX  XHUMHYECKHX  PEaKIIHi,
TEPMOJMHAMHYECKUX ¥ KHHETHYECKMX 3aKOHOMEPHOCTSIX HX
NPOTEKaHHUs, O XHMHUYECKOM paBHOBECHH, JHUCIICPCHBIX
cucreMax, (aKTOJOTHYECKUE CBEIEHHS O CBOWCTBAX, COCTaBe,
NOJy4eHUH ©  0E30MaCHOM  HCIOJIb30BAaHWH  Ba)KHEHIIINX
HCOPraHWYECKUX M OPraHUYECKUX BEHIECTB B OBITY U
NPaKTUYECKON JESITEIBbHOCTH 4YeJOBEeKa, OOMMX HayJYHBIX
NPUHIUIIAX ~ XMMUYECKOTO  TPOWM3BOJCTBA (HA  TpUMeEpe
NPOM3BOJICTBA  CEPHOM  KHCJIOTHI, AaMMHaKa, METaHOJa,
nepepaboTKu HEPTH);
-YMETb MPOBOJIUTH PACUETHI TI0 XUMHUYECKUM (OpPMYJIaM U
YPaBHCHHUSIM XUMUYECKHX PEAKIIMIA C UCTIOIh30BaHUEM
(du3nvecKkux BeIMYUH (Macchl, 00beMa ra3oB, KOJMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMUECTBEHHON
CTOPOHBI: PACYETHI IO HAXOXKACHUIO XUMHUECKOH (POpPMYIIbI
BEIIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BEI[ECTBA)
MPOYKTa PEaKIUH, €CITU OJJHO U3 UCXOTHBIX BEIIECTB JaHO B BUC
pacTBopa C OIPEIEIICHHO MacCOBOM JI0JIei paCTBOPEHHOTO
BEIIIECTBA HIIU JTaHO B U30BITKE (MMEET MPUMECH ); PACUEThI
MaCCOBOM MJIH 00BEMHOM TOJU BBIX01a TPOAYKTA PEAKIIHH;




pacdeTsl TerIoBOro A (deKra peakiuii, 00beMHBIX OTHOIIICHUN
ra3oB;

-YMETh BBISIBJIATH XapaKTEPHBIE PU3HAKU U B3aUMOCBSI3b
WM3YYCHHBIX TOHATHIA, TPAMEHSTH COOTBETCTBYIOIIHUE TOHATHS IIPU
OTIICAHUU CTPOCHUS M CBOMCTB HEOPraHWYCCKUX U OPTAaHHISCKUX
BCICCTB M UX IMPEBPAIICHUH; BBISIBJISITh B3AUMOCBSI3b XUMHUECKUX
3HAHWI C IOHSITUSAMH U TIPEJCTABIICHUSMH JAPYTUX MPEAMETOB IS
00Jiee 0CO3HAHHOTO TOHUMAaHUS U OOBSICHEHHS CYITHOCTH
MaTEPHUATHLHOTO SIMHCTBA MHUPA; UCIIOIh30BATh CHCTEMHBIC
XUMHWYCCKUC 3HAHUS [Tl OOBSICHEHUS U IPOTHO3UPOBAHUS
SIBIICHUH, IMEIOIIIUX €CTECTBEHHOHAYYHYIO TIPUPOJIY;

- YMETh HCIIOJIH30BaTh HANMECHOBAHUS XUMUYECCKIX COCTUHEHUI
MEKTYHAPOJHOTO COK03a TEOPETUUECKON M MPUKIATHON XUMHUH U
TPUBHAIBHBIC HA3BAHUS BEIICCTB, OTHOCSIINXCS K H3ydEeHHBIM
KJIacCaM OPTaHWYECKUX U HEOPTaHWYCSCKUX COCTUMHEHUN;
MCII0JIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUTSI COCTaBJICHHS (POPMYIT
HEOPraHMYECKUX BEIECTB, MOJIEKYISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIIEHHBIX U CKEJIETHBIX) (hopmy
OpraHUYECKUX BEILECTB; COCTABIIATh YPABHEHUS XUMUYECKUX
[peakiuii ¥ pacKphIBaTh UX CYILIHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUi MOCPEACTBOM COCTABICHHUS
PIIEKTPOHHOTO allaHca 3TUX peakluil; peakinii HOHHOTro 0OMeHa
MyTEM COCTABJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH; peaKIuii TUIpoJin3a, peakiui
KOMILJIEKCO0Opa3oBanus (Ha MpUMepe MMIPOKCOKOMILIEKCOB
[[UHKA U aJIFOMUHHUS );IOATBEPKAATh XapaKTEPHbIE XUMUYECKHE
CBOICTBA BEILIECTB COOTBETCTBYIOLIUMU IKCIIEPUMEHTAMU U
3aMuCSIMH YPAaBHEHUN XUMHUUYECKUX PEaKIUi;

-yMeTh Ki1accu(puiupoBaTh HEOPraHUIECKUE U OPraHUYECKUE
BEIECTBA M XUMHUECKHUE PEAKI[UH, CAMOCTOSTEIHHO BIOUPATh
OCHOBAHUS U KPUTEPUU AT KIaccuPUKAIINHT U3ydaeMbIX
XUMHUYECKUX 00BEKTOB; XapaKTePU30BaTh COCTAB U Ba)KHEHIIINE
CBOMCTBA BEIIECTB, MPUHAAIEKAIIUX K OMPEICTICHHBIM KlaccaM U
TpyIIaM COeAMHEHU (TIPOCThIE BEIIECTBA, OKCUIBI, TUAPOKCHUIBI,
COJIN; YTJIEBOJIOPO/IbI, MPOCThIE d(HUPHI, CHUPTHI, (DEHOITHI,




QJTbJICTUJIbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOXKHBIC Y(PHUPHI,
PKUPBI, YTIIEBObI, aMUHBI, AMUHOKHUCIIOTBI, OCIIKH); TPUMCHSITh
3HAHMS O COCTABE M CBOMCTBAX BEILECTB VISl SKCIIEPUMEHTAJIBbHOM
[MPOBEPKHU THIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHYECKUX PEAKIIUN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX
OCYILIECTBJICHUS;

-YMETh MOATBEPKIaTh HA KOHKPETHBIX PUMEpPAX XapaKTep
3aBUCUMOCTHU PEAKIIMOHHOM CTIOCOOHOCTH OPraHUYECKUX
COCIMHEHUN OT KPAaTHOCTHU U THUIA KOBAJICHTHOM CBA3H,
B3aMHOTO BJIMSIHUSL AaTOMOB M TPYIIIBI aTOMOB B MOJIEKYJIaX; a
TaK)K€ OT OCOOEHHOCTEN pean3aliy pa3InYHbIX MEXaHU3MOB
[IPOTEKAHUs PEaKLNi;

- YMETh XapaKTepHU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM H BO30YKJICHHOM COCTOSTHUH) U HOHOB XUMHUYECKUX
breMeHToB 1-4 nmepruonoB [lepuonnueckoit cucremst [ 1.
MeneneeBa U UX BAJICHTHBIE BOBMOKHOCTH, UCIIOJIb3YS MOHSATHSA
S-, p-, d-31eKTPOHHBIC OPOUTAIH, SHEPTETHUECKUE YPOBHHU;
0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKHUX
PIIEMEHTOB U 00pa3yeMbIX UMH COSAMHEHUH TI0 TIEpruoaM 1

rpymmnam;




OK 02. Ucnonp3oBaTh
COBPEMEHHBIE CPE/ICTBA
[MOMCKa, aHAJIN3a U
MHTEPIPETAINN
nH(pOpMaLUY U
H(OpMaLMOHHbIE
TEXHOJIOTUH [T
BBITIOJIHEHUS 3a7a4
pohecCHoHATBHOM
NesITeNIbHOCTH

B o0JsiacTH IEHHOCTH HAYYHOTI'O IO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTe
KYyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3IKOBOM M YHUTATEIbCKOM
KyJbTYpbI KaK CPEJICTBA B3aUMOACHCTBUS MEKIY JIOJAbMU U
MO3HAHUS MUPA;

- OCO3HAaHME IIEHHOCTH HAy4YHOW  JESTEIbHOCTH,

TOTOBHOCTH OCYIIECTBIISTh MIPOEKTHYIO u
HCCTIEAOBATEIbCKYIO JIEATEILHOCTh HMHAWBUAYAJIbHO H B
rpymme;

OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMU

NMO3HABATEJIbHbIMH el CTBUAMM:

B) padora ¢ undgopmanueii:

- BIIQJIETh HAaBBIKAMHM TOJNy4eHUs] HUHPOpMaLUU U3
HMCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITENILHO OCYILECTBISTh
MOUCK, AaHalIM3, CHUCTEeMATHU3alMI0 W  HMHTEPIPETALHIO
nH(pOpPMAaLIUY PA3IUYHBIX BUI0B U GOPM IPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMUHbIX opMarax ¢ yueToM
HazHaueHUs WHGOpPMALMU U LEJIeBOW ayIuTOpUH, BbIOMpas
ONTUMANIEHYIO (POPMY IIPECTABICHUS U BU3YallU3allHH;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMallUK, €€ COOTBETCTBHE IPABOBBIM U MOPAIbHO-
STUYECKUM HOpMaM;

- WCIIOJIb30BaTh  CpeACcTBa  MH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEIIEHUN KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX M  OPraHM3allMOHHBIX  3aJad  C
coOmoieHueM  TpeOoBaHMH SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PeCypcocOepeKeHus, MPaBOBhIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€301MaCHOCTH;

- yMETh IIJIJAHUPOBAaTh W  BBINOJHATH  XUMUYECKUU
AKCIIEPUMEHT (MPEBpAILCHUS] OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu, MOJY4YEHHE ASTHIEHA M H3YYEHUE €ro CBOMWCTB,
KayeCTBEHHbIE PEAKLUM Ha aJbJETUbl, Kpaxmaja, YKCYCHYIO
KHUCJIOTY; JeHaTypauusi O€NKOB NpU HarpeBaHUH, LBETHBIE
peaknuu OeNKOB; MPOBOJUTH pPEaKIMH HOHHOTO OOMEHa,
OTIPENENIATh CPELy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINU
Ha cyinbdar-, kapOoHaT- W XJIOpPUJI- AHUOHBI, Ha KaTHUOH
aMMOHMSI; pelIaTh SKCIEPUMEHTANbHBIE 3a/layd 10 TeMaM
"Metamibl" u "Hemeramnbl") B COOTBETCTBHM C INpaBUIIAMU
TEXHUKH O€30MacHOCTH TpH OOpalleHMH C BEIEeCTBAaMH U
nabopaTOpHBIM  00OPY/IOBAaHUEM; TPEACTABIATH PE3YJIbTATHI
XMMHUYECKOTO DJKCIEpUMEHTa B (opme 3amucu YypaBHEHMM
COOTBETCTBYIOIIUX peakuuil u (OpMyIHpoBaTh BBIBOJABI Ha
OCHOBE ATHX PE3y/IbTaTOB;

- YMETh aHAJIM3UPOBATh XHMHUYECKYIO HH(MOpMAaIHIO,
MOJIyYaEMYyI0 U3 Ppa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmaruu, cetb UHTEpHET U Ipyrue);

- BJIa/IETh OCHOBHBIMU METOJaMH HAy4YHOTO TIO3HAHUS
BEUIECTB M XUMHUYECKHUX SBJICHUN (HAOIIOJCHNE, HU3MEpPEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

- YMETh MPOBOJUTH PACUYEThl IO XUMHUYECKUM (popmyrnam
U ypaBHEHHUSIM XUMHUYECKHUX pEaKIUil C HCIOIb30BaHHEM
bu3nyecKuX  BEIWYUH, XapaKTepU3YIOIIUX  BeIlecTBa C
KOJMYECTBEHHOW CTOPOHBI: MaccChl, OObeMa (HOpPMallbHbIE
YCIIOBHSI) Ta30oB, KOJMYECTBA BEIIECTBA; HUCIHOJb30BATh
CHUCTEMHbIE XMMHUYECKUE 3HAHUS I NPUHITHS PELICHUA B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEILIECTBAMHU
U UX IPUMEHEHHEM;
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BIaJCTh HaBbIKaMU pacrno3HaBaHusa n 3alIUThI

uHpopManuu, HHOOPMAITMOHHON 0€3011aCHOCTH JINYHOCTH;

- YMETb CaMOCTOSITEIbHO IUIAHUPOBAaTh U IPOBOJUTH
XMUMHWYECKUN 3KCIEPUMEHT (IOJIyYeHHUE U H3YUYEHHE CBOICTB
HEOPraHWYECKUX M OPraHMYECKUX BEIECTB, KadeCTBEHHBIE

peakuuu yIJIEBOJIOPOJIOB Ppa3IUYHbIX KJIaCCOB u
KHUCIIOPOJICOACPKAIIMX OPraHMYECKUX BEIIECTB, pEIICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4 1o pacrno3HaBaHUIO

HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C COOIIOJEHHEM
mpaBui  Oe3omacHOro  oOpalieHWss C  BEmeCTBaMU |
nabopaTopHBIM  oOopynoBaHHeM,  (HOPMYIUPOBATH  IEJU
UCCIIEIOBAHMSI, IPEOCTABIIATH B PA3IMIHON (POopMe pe3ynbTaThl
AKCTIEPUMEHTA, aHAJM3UPOBATh U OIEHUBAThH MX JIOCTOBEPHOCTH;
- YMETh  OCYIIECTBIISITH  IICJICHANPABICHHBIA  TTOUCK
XUMHYECKOH WHPOPMAITUU B PA3IMYHBIX UCTOYHHUKAX (HAYIHAS
U ydeOHO-Hay4dHas  JHTEparypa, CpeICTBa  MacCOBOM
uHpopmauuu, cerb VIHTepHET U  Jpyrue), KpPUTHUYECKH
aHAJIM3UPOBATh XUMHUYECKYI0 HWH(pOpMaiu, mnepepadbaThiBaTh
€€ M HCTOJb30BaTh B COOTBETCTBUM C TOCTABJICHHOW y4eOHOM
3aJ1aueii;

- BJIAJICTh CHUCTEMOM 3HAaHUM O METOJaX Hay4YHOro
MO3HAHUS SIBJICHUM MPHUPOJBI, UCIOJB3YEMbIX B €CTECTBEHHBIX
HAayKaX M yMEHHSIMH [PUMEHATh OSTH 3HAHUA TIpU
SKCIIEPUMEHTAIbHOM  MCCIEJIOBAHWM  BEUIECTB U JUIA
00BsACHEHUS! XUMUYECKUX SBJICHUN, UMEIOIINX MECTO B MPUPOEC
MPAKTHYECKON JEeSATENIbHOCTH YeJIOBeKa W B IOBCETHEBHOM
KU3HH,

OK 04. DddexTrBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJIJIEKTHBE
1 KOMaH/Ie

TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOATCIbHOCTH H

CaMOOTIPEICIICHUIO;
-OBJIQJICHHE HaBBIKAaMHU yueOHO-HCCIIeI0BATENbCKOM,
MIPOEKTHOM M COI[HAIbHOM JIeATENbHOCTH;

OBiajgeHHe YHMBEPCAJIBHBIMH  KOMMYHMKATHBHBIMH
NeliCTBUAMU:

0) coBMeCTHas 1eSITeJILHOCTD:

- YMETh MJIAHUPOBATh U BBITIOJIHATH XUMUUYECKUN HKCIEPUMEHT
(mpeBpallleHUs OPraHUYECKHX BEUISCTB MPH HArpPEBaHHH,
MOJY4YeHHE STUJIEHA M HU3yYEHUE €ro CBOMCTB, KaU€CTBEHHBIE
peakIMu Ha albJeru]bl, KpaxMmana, VYKCYCHYI KHCIOTY;
JIeHaTypauus OENKOB TpU HArpeBaHUU, IIBETHBIE pPEaAKIINU
0ENKOB; MPOBOJUTH PEAKIMH HOHHOTO OOMEHa, OMpEeNeNiTh
Cpeay BOJIHBIX paCTBOPOB, KAYECTBEHHBIE PEeaKIIUMK Ha CylIbdar-,
KapOOHAT- W XJIOPHUI- aHWOHBI, HA KaTHOH aMMOHHUS; peIllaTh
SKCIIEpPUMEHTAJIbHbIE 3a/1a41
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- IIOHUMATb W UCIOJIb30BaTh  IIPEUMYLIECTBA
KOMaH/IHOW ¥ MHJMBHyaIbHOI paboThI;

- IIPUHAMATh  LEJIM  COBMECTHOW  JESATENbHOCTH,
OpraHM30BBIBATH M KOOPAUHUPOBATH JEUCTBUS II0 €€
JOCTHKEHHMIO: COCTaBJIATh IUIAH JEHUCTBHM, paclpelersaTh
pOJIM C YUETOM MHEHUH yJaCTHUKOB OOCYXJaTh PE3yiIbTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX

peanbHOoro, BUPTYaJbHOTO u KOMOWHUPOBAHHOTO
B3aUMO/JICHCTBHS,
- OCYILIECTBJISATh IMO3UTHBHOE CTpaTErun4eckoe

MOBEJCHUE B PA3TMYHBIX CUTYAUSIX, MPOSIBISATH TBOPUYECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM

Osaanenue YHUBEPCAJIbHBIMHA peryJsiTHBHBIMHU
NeMCTBUSAMU: T) NPUHATHE ceOsl M IPYTUX JIIOJeH:

- MIPUHAMATh MOTHBBI M ApPryMEHTHI JAPYTUX JIIOAEH
IIPU AHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;

- MIPU3HABaTh CBOE MPABO W MPABO IPYTHX JKOAEH Ha
OIIINOKH;

- pa3BUBaTh CHOCOOHOCTh MOHUMATh MHUP C HO3UIUH
JPYroro 4ejioBeKa;

no temam "Meramipl" u "Hemeramnel") B COOTBETCTBHM C
NpaBWIaMH TEXHHKH O€30MacHOCTH TMpH  OOpalieHUH C
BEIIECTBAMHU U JTAOOPATOPHBIM 000pPYIOBAaHHEM; MPEICTABIAThH
pe3yibTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOIMX peakuuid u (HopMynupoBaTh
BBIBO/IbI HA OCHOBE ITHUX PE3YJIbTATOB;

-yM€Th  CaMOCTOATENIBHO  IUIAHUPOBaTb W IMPOBOJAMTH
XUMHUYECKUN 3KCIEpUMEHT (IOJIydeHHE U H3Y4YEHHE CBOICTB
HEOPraHMYECKUX M OPraHWYeCKUX BEUIECTB, KaueCTBEHHBIE

peakiuu YIIEBOJOPOIOB Pa3ITUYHBIX KJ1aCcCOB u
KHCIIOPOJICOACPIKANUX  OPTAaHWMYECKUX  BEIIECTB, pEIICHUE
AKCTIEPUMEHTAITbHBIX 3a1a4 o pacro3HaBaHUIO

HEOPraHUYECKUX W OPTaHWYECKUX BEIIECTB) C COOJIOJCHHEM
mpaBui ~ Oe3omacHOoro  oOpamieHWsi C  BEMeCTBAaMU |
nabopaTopHbIM  oOopyaoBaHuEM,  (HoOpMyaupoBaTh  IEIH
UCCIICIOBAHMSI, IPEJOCTABIIATE B PA3IMYHON OpPME Pe3yIbTaThl
AKCTIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBAThH X JIOCTOBEPHOCTH;
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OK 07. CoaelicTBoBaTh
COXpaHEHHIO
OKpYKarollEen Cpebl,
pecypcocOepexeHHIo,
[IPUMEHSTH 3HAaHUsI 00
M3MCHCHHUH KITMMATa,
[TPUHITATIBI
OEepEKITUBOTO
MPOU3BOJICTBA,

A (EeKTUBHO
eCTBOBATH B

B o0s1acTH 3K0/10rMYE€CKOr0 BOCIMTAHUSA:

- C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH  KYJIBTYPHI,
IIOHUMAHHE BIIUSHUSA COLUAIbHO-DKOHOMUYECKHUX IIPOLIECCOB
Ha COCTOSIHUE NMPUPOJHOM M COLUMAIBHOW CPEbl, OCO3HAHUE
rJ1I00aIBHOTO XapaKTepa dKOJOTHUECKUX Ipooiem;

- IJIJAHUPOBAaHUE W OCYLIECTBIEHUE JIEUCTBUU B
OKpY)KaloILEel Cpelie Ha OCHOBE 3HAHUA LEJEH YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE  HENpUATHE JCUCTBUM, MPUHOCAIIMX BpEX
OKpYKarollen cpene;

- yMeHue IIPOTHO3UPOBATH HeOJIaronpusITHbIE
9KOJIOTHYECKHE ITOCIEACTBUS MPEINPUHUMAEMBIX JICHCTBUM,
MPEAOTBPALLATE UX;

- chopMHpOBaTh  MPEACTABICHHUS: O  XUMHUYECKOU
COCTABJISIIOIIEH E€CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POJHU
XMMUU B TIO3HAHUM SIBICHUH TPHPOJBI, B (POPMUPOBAHUH
MBIOUJICHUA W KYJIbTYPbl JIMYHOCTH, €€ q)YHKHHOHaHLHOﬁ
T'paMOTHOCTH, HGO6XO[[I/IMOﬁ JId pCHICHUA MMPAKTUYICCKUX 3a1a1
U DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpele;

- YMETh co0mo1aTh IIpaBUIIa 9KOJIOTUYECKH
1es1eco000pa3HOro MOBEIEHUS B OBITY U TPYAOBOU JESTENBHOCTH
B IIEJSIX COXPAaHEHHS CBOETO 3/I0POBbS M  OKpY)KaroIIen
INPUPOJHON CpEelbl; YUYUTBHIBATH OIIACHOCTh BO3ICHCTBUSA Ha
JKUBBIC OPraHU3Mbl OMNPCACIICHHBIX BCIICCTB, MOHWMAs CMBICII
MOKAa3aTelsl MPEAEIbHON TOIYCTUMON KOHIIEHTPALUK;

YpE3BbIYATHBIX
CUTYaLUsIX

= pacmnpeHHe OIIbITa AOCATCIBHOCTHU 3KOHOFI/I‘~IGCKOI71
HaIpaBJICHHOCTH;

- OBJIQJICHUE HaBBIKAMU Yy4eOHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOM U COI[MATILHOM JIEATEIIbHOCTH;

- YMETBH IIPOTHO3UPOBATh, aHAIM3UPOBAThE U OLEHUBATEH C
[MO3UIMI IKOJOTMYECKOH 0€30IacHOCTH MHOCJIEACTBUS OBLITOBOM
M TPOU3BOJACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
nepepabOTKON BEIIECTB; MCIOJIb30BaTh IOJTYYCHHBIC 3HAHHS
JUTSl TIPUHSATHS TPaMOTHBIX pEIIeHUH TpoOJieM B CHUTYaIUsX,
CBSI3aHHBIX C XMMHEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JICUCTBHUS HA >KHBBIC
OpraHu3Mbl  ONPENEICHHBIX  BEIISCTB, TOHHMMAs  CMBICTT
MoKazaTeNsl TMPeACbHOW  JIOMYCTHMOM  KOHIICHTPAllUHM, |
HNOSICHATH  HAa  MPUMEpPax  CIOCOObl  YMEHBUICHUS |
MPEAOTBPAIICHUST WX BPETHOTO BO3JCHCTBUS Ha OPraHU3M
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2. CTPYKTYPA n COJAEPKAHUME

OBIIIEOBPA3OBATEJIbBHOM

JUCHUIIJIMHBI «XUMMUSA»

2.1. O0beM TMCUMILUIUHBI M BU/IbI YUeOHOH padoThl

By yaeOHON paboThI O0BeM B gacax
OOBeM 00pa3zoBaTeIbHOM MPOTPAMMBI TUCITUILTIHEI 144
B T.4.

OcHOBHOE coziepKaHue 102
B T. 4.

TeOpeTHYeCcKoe 00yueHne 42
MMPAKTUYECKHUE 3aHATUS 42
B T.4. KOHTPOJIbHBIE PAOOTHI 10
1a00paTOPHBIC 3AHITHS 18
[TpodeccrnoHaTbHO-OPUSHTHPOBAHHOE COJICpIKAHUE (COAep KaHNUEe TTPHKIIATHOTO
MOTyJIs1) A2
B T. 4..

TEOpETHIYECKOE O0yUeHre 8
MPAKTUYECKHUE 3aHATHS 22
1a0OpaTOPHBIC 3AHITHUS 12
[IpomexyTouHas aTTectauus (IK3aMeH) -
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2.2 TeMaTu4yecKHii IJIAH U COIePKAHNE TUCIUIIIHHBI

3akona /I.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMH
[POCTBIX U CJIIOKHBIX BELIECTB B COOTBETCTBUU C IOJIOKEHUEM XMMHUYECKOTO 31eMeHTa B [lepuoanueckon
cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [leproanueckoro 3akona /.M. Menneneesa. [Iporao3sst
JI.1. MenpaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

HaumeHoBanue Coneprkanue yueOHOro Marepualia (OCHOBHOE U MPO(ECCUOHATBHO-OPUEHTHPOBAHHOE), 1abopatopubie U |  O0beM| Dopmupyembie
pA3IIENIOB H TeM MPAKTUYECKHUE 3aHATHUS, IPUKIATHON MOTYIb YacoB | KOMIIETCHIIUU
1 2 3 4
OcHOBHOe coJep:kaHue 102
Pasznen 1. OCHOBBI CTPpOEHMS BeLECTBA 8
Tema 1.1. OcHOBHOE coiep:KaHue 5 OK 01
Ctpoenne aromos Teopernyeckoe o0yueHue 4
XIMITICCKITX CoBpeMeHHast MOJIeNIb CTPOEHHS aToMa. DJIEKTpOoHHas KoHpurypauus aroma. Kiaccupukanns XumMmmuaeckux 4
PJICMCHTOB 1 DIIEMEHTOB (s-, P-, d-31eMeHThI). BaneHTHbIE 271eKTpoHbl. BalleHTHOCTh. DIeKTPOHHAS IPUPOIa XUMHYECKO
npupora CBSI3U. DIEKTPOOTPHUIIATEILHOCTh. KOBaNIeHTHAS CBsI3b, €€ PAa3HOBHIHOCTH U MEXaHU3MBI 00pa30BaHUS
XUMIICCKOH CBISH | G\ eHmbIif 1 TOHOPHO-AKIENTOPHEIH). MoHHAs cBA3b. MeTanmueckas cBa3b. BoIopoIHas CBA3b.
MexXMOJIEKYIIPHBIE B3aUMOICHCTBHS. 30TOMBI, OCHOBHOE U BO30YKJIEHHOE COCTOSTHUE aTOMa,
I[IpakTHYecKHe 3aHATHS 2
Pemenne npakTHYeCKUX 3aIaHU Ha COCTaBJIEHUE AJIEKTPOHHO-Tpaduaeckux Gopmyi snemeHToB 1-4 2
[EpUOOB.
Penrenue 3agaHuil Ha UCMIOJIB30BAHNE XMMUUYECKON CUMBOJIMKHM U Ha3BaHUW COEMHEHUH 110 HOMEHKIIaType
MEKTyHAPOJHOTO COK3a TEOPETUUECKON U MPUKIIAJHOW XMMUHU U TPUBUAIBHBIX HA3BAHUU JUISI COCTABIICHUS
XUMHUYECKUX (POPMYJI IBYXaTOMHBIX COETUHEHUH (OKCUIOB, CYTb(GUIO0B, THAPUAOB U T.I.) U IPYTUX
HEOPraHMYECKUX COCAMHEHUHN OTIIEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOE coJiep:kaHue » OK 01
[ lepuoanueckuit OK 02
3aKOH M Tabnuua  [Teopernyeckoe o0ydeHue
JI.11. Menneneea |[IpakTH4ecKue 3aHATHS 2
[leproanueckas cucreMa xuMuueckux emeHToB .M. Menneneesa. ®uznueckuii cmbici [leproanueckoro 2
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Perrenue MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aI[aHI/II71 Ha XapaKTCpU3auuio XUMHUYCCKUX
hiieMeHTOB «MeTaminiyeckre / HeMeTaJUTMUECKHe CBOMCTBA, 3JIEKTPOOTPULIATETILHOCTh U CPOJICTBO K
QJICKTPOHY XUMHWYCCKUX 3JICMCHTOB B COOTBCTCTBHUC C UX BJICKTPOHHBIM CTPOCHHUEM U IMOJIOKCHUCM B
[EPUOINYECKON CUCTEME XUMUYECKHX 3eMeHTOB .M. MenneneeBay.

Pasnes 2. XuMnueckne peakuuu

Tema 2.1. Tumsl
XUMHYECKUX
peakuui

OCHOBHOE CoacpiKaHue

OK 01

Teopernyeckoe o0yueHue

Kiaccudukaiys v TUIIBI XUMUYECKUX PEAKIINi C yJacTHEM HeOpraHudeckux BemecTB. KomnuecTBeHHbIE
OTHOIIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI TI0 YPAaBHEHUSIM XUMUYECKUX
peakuuii. Monb Kak eAMHMIIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXpPaHEHUsI MacChl U
bHEepruu. 3akoH ABoraapo. MossipHbIid 00beM ra3oB. OTHOCUTENbHAS IJIOTHOCTD Ta30B. Peakiun
KOMIIJIEKCOOOpa30BaHUS C Yy94aCTHEM HEOPraHMYECKUX BeIleCTB (Ha MpuMepe r'uAPOKCOKOMITIIEKCOB IIMHKA U
QITIOMUHHS).

NN O

IIpakTUYecKkue 3aHATHS

CocraBlicHHE YpaBHEHUHN PEaKIuii COSAMHEHUS, Pa3JIOKEHUs, 3aMEIIIEHUsI, OOMEHa. Y paBHEHUS PEaKIIuid
rOpeHusi, HOHHOro 0OMEeHa, OKHCIIEHUS-BOCCTAHOBJICHHUSI.

Pacyer KOTMYECTBEHHBIX XapaKTEPUCTUK NCXOIHBIX BEILIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEaKI[UU COSTUHEHHS, €CIH OJHO M3 BEIIECTB JJAaHO B U30BITKE
W/WUIU CONEPKUT npumecH. Pacyer MaccoBoi Wi 00beMHOI 10JIM BBIX0/1a POAYKTA PEAKIIMHM COSAUHEHUS OT
TEOPETUUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOILIEHUH ra30B. Pacuer Macchl (00beM, KOJTHMUECTBO
BEIECTBA) MPOJIYKTa PEaKIUH, €CIIU OJTHO U3 BEIIECTB JaHO B BHJIE PAaCTBOpa C ONPEIEICHHON MacCOBOI

OIOTeU NACTROANAHHNTA RATIIACTRA

ypaBHeHI/IH OKHCJICHHMA-BOCCTaHOBIIEHH. CTeneHb OKHuciIeHuA. OKUCIUTENh U BOCCTAHOBHUTEIb.
OKHMCIIUTEIIBHO - BOCCTAHOBHUTEIIbHEIC pC€aKuuu B IIPUPOAC, IIPOU3BOJACTBCHHLIX IIPOLECCAX U
PKU3HCACATCIIbHOCTH OPraHu3MOB. OKHCIIUTEIbHO-BOCCTAHOBUTEIBHEIN MIOTEHIIHA CpCabl. CocraBienue u
YPaBHHUBAHUC OKHUCIUTCIIBHO- BOCCTAHOBUTCIIBHBIX pCaKI_[I/Iﬁ MCTOJIO0OM JJICKTPOHHOI'O bananca. Tunuuneie
HCOPIraHUYCCKUEC OKHUCIUTCIIN 1 BOCCTAHOBUTCIIN. 9J'IeKTpOJ'II/I3 PaCcTBOPOB U pacCIlIaBOB coJieit.

Tema 2.2.
DIEKTPOTUTHYECKA
1 TUCCOoLMalns U
MOHHBII 0OMEH

OcHOBHOE coaep/kaHue

OK 01

Teopernyeckoe o0yuenue
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Teopust anexrposTryeckoi aucconuanuu. Peakiuu nonHoro oomeHa. CocraBiieHue peakiuii HOHHOTO
oOMeHa IyTeM COCTaBIICHHS WX MOJHBIX U COKPAILICHHBIX HOHHBIX YpaBHeHUN. [ naponus coneld. 3HaueHne
THIPOJIN3a B OMOJIOTHYECKUX 0OMEHHBIX rpoleccax. I[lpuMeHenne rujpoan3a B MPOMBIIUIEHHOCTH.

JlabopaTopHble 3aHATUSA

JlaboparopHas paboTa «Peakiuu ruapoIn3ay.
M ccnenoBanue cpebl pacTBOPOB COJiel, 00pa30BaHHBIX CHIIBHBIMU U CJIA0BIMU MPOTOJUTAMU, U UX PEAKITUN
C pacTBOpaMH 11esioun U kapOoHaTa HaTpusl. COCTaBJIEHUE PEeaKLMi r'UAPOIIN3a COJIeH.

KonTpoJsbHas
padora 1

CTpOCHI/Ie BEIECTBA U XUMHUYCCKUEC PCAKIUH.

Pa3znea 3.

CTpOCHI/Ie U CBOMCTBa HECOPraHUvIE€CKUX BCIICCTB

Tema 3.1.
Kaccudukanmus,
HOMCHKJIATypa 1
CTpOCHHUE
HCOPraHN4CCKUX
BEIICCTB

OCHOBHOE Coa€cpiKaHue

OK 01
OK 02

Teoperuyeckoe o0yueHue

[IpenMer Heopranuyeckoil XumMun. B3anMocBs3bp Heopranuueckux BemlecTB. Kinaccuduxamms
HeopraHnueckux BeecTs. [IpocTeie u croxHble BemecTBa. OCHOBHBIE KJIACCHI CIOMKHBIX BEIIECTB (OKCHUIBI,
TUAPOKCUBI, KUCIOTHI, coiv). HoMeHKIaTypa v Ha3BaHHE HEOPraHUYECKHUX BEIIECTB UCXO U3 UX
XUMHUYECKOH (hOpMYJIbl UM COCTaBICHHE XMMUYECKOH (POpMYIIbl HCXOS U3 HA3BAHUS BEIIECTBA I10
MEXIYHAPOJHOM MM TPUBHAIIBHOM HOMEHKIIATYpE.

MexmoieKysipHble B3auMoaencTBus. Kpucramioruaparsl. ArperaTHble COCTOSIHUSI BEIIECTBA.
Kpucrannnueckue u amopdHble BemecTBa. TUITBI KPUCTATHYECKUX PEHIETOK (aTOMHAas1, MOJIEKYsipHasi,
MOHHAsI, MeTaindyeckas). 3aBUCUMOCTh (PM3UUYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOMN PEIIETKH.
[IprurHBI MHOrOoOoOpa3us BEUIECTB.

CoBpeMeHHbIE MPECTABICHUS O CTPOCHUU TBEP/IBIX, )KUIKUX U ra3000pa3HbIX BemlecTB. JKuikue KpucTaibl

NN O

IlpakTH4eckue 3aHATHSA

o

Perienune 3a1a4 Ha pacyeT MacCOBOM J0JIM (MacChl) XUMHUYECKOTO 3JIEMEHTa (COeAMHEHHS) B MOJIEKYIIE
(cmecu). Perienne npakTHyecKuX 3a1aHuil 0 KiIacCU(pUKALUU, HOMEHKIIATYpe U XUMUUECKUM (opmyiamMm
HEOpPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (HAa3bIBATh M COCTABIATH (POPMYIIBI XUMUUECKUX BELIECTB,
OIpeNeNATh NPUHAAIEKHOCTD K KIIaccy).

VcTouHMKHM XUMHUYecKOi HH(popMaIuM (HaydHas 1 yueOHO-HaydHas IUTepaTypa, CpeAcTBa MacCOBOM
nHpopmanuu, cetb MIHTEepHeT 1 apyrue). [louck nHGopmanum no Ha3BaHUAM, HICHTU(DUKATO PaM,

CTPYKTYpHBIM (hopMysiam.

o

Tema 3.2.
Dduzuko-

OcHOBHOE coaepkaHue

12

OK 01
OK 02
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XUMHUYCCKHUEC
CBOIiCTBa
HECOPraHUYECKUX
BCIICCTB

TCOPCTI/I‘leCKOC oﬁyqelme

Mertamnel. O0ume pusnyeckre 1 XMMUIEcKue cBoiicTBa MeTayuioB. CriocoObl oyueHusl. 3HaYCHHE
METAJUIOB M HEMETAJUIOB B IIPUPOJIE U JKU3HEACATENBHOCTH YEJI0BEKA U OpraHu3mMoB. Kopposus Meramios:
BU/JIbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH.

Hemeramnel. O0mue pu3nuecKkne 1 XAMUYIECKIE CBOMCTBA HEMETAIUIOB. TumimuHbIe cBOMcTBa MeTauioB 1Y -
YII rpynn. Kiaccudukanus 1 HOMEHKIAaTypa COSTMHEHNI HeMeTaIIoB. KpyroBopoTel OMOTEHHBIX
DJIIEMEHTOB B IIPUPOJIE.

XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCHIOB, TUIPOKCUAOB, KHCIIOT, COJIEH
1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCTUHEHUMN, BBICIIIUX
OKCHJIOB ¥ THUJIPOKCHUIOB.

HpaKTuquKue 3AHATUSA

CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIIMI C y9aCTHEM IPOCTHIX U CIOKHBIX HEOPTAHUYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB M aM(POTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIOT, OCHOBaHUN U
aM(pOTEpHBIX THIPOKCHU]IOB, HEOPraHUUECKUX COJIeH, XapaKTepHU3YIOIINX X CBOICTBa. Pemienne npakTuko-
OPHEHTHUPOBAHHBIX TEOPETUYECKUX 3a/IaHUM HA CBOMCTBA U MOJyYEHNE HEOPTAHMYECKUX BEIIECTB.

JlaGopaTopHbIe 3aHITHS

JlaGopaTopHast pabota «CBOMCTBa METANIOB U HEMETAJIIOBY.

VccnenoBanue pU3MUECKIX M XUMHUYECKIX CBOWCTB METAJNIOB U HEMETAIJIOB. PeleHre sKCiepiMeHTaIbHBIX
3a7a4 110 CBOMCTBAM XMMHUYECKHUM CBOMCTBAM METAJNIOB M HEMETAJLIOB, TI0 PACIIO3HABAHUIO U MOJTyYCHHIO
COCIMHEHUI METAJIJIOB U HEMETAILIOB.

Tema 3.3.
[Ipou3BOACTBO
HEOPraHMYeCKUX
BEIECTB. SHAUYEHHUE
1 IPUMEHCHHUE B
OBITY U Ha
MMPOM3BOJICTBE

OcHOBHOE cO/lep:KaHue

OK 01
OK 02

TeopeTnyeckoe o0yueHne

N

OO111e mpeaCcTaBIeHHs O IPOMBILIUIEHHBIX CLIOCO0aX MOTY4YEeHUsI XUMUUECKUX BEIIECTB (Ha IpuMepe
[IPOU3BO/ICTBA aMMHUAKa, CEPHOM KUCIIOTHI).

UepHast 1 11BeTHast MeTautyprus. [IpakTuueckoe MpUMEHEHHE AJIEKTPOJIN3a IS MOTyYSHHS LIeTOUHBIX
[11€JI0YHO3EMENbHBIX METAIIOB U altoMUHMs. CTEKI0 M CUIMKATHAs MPOMBINUIEHHOCTh. [Ipobiema 0TX010B 1
OOOYHBIX MPOJYKTOB.

IIpakTHYecKue 3aHATHS

N

Pemienne MPAKTUKO-OPUCHTUPOBAHHBIX 3aJlaHHM O poiin HeOpraHquCKOﬁ XHMHUHU B pa3BUTUN MCAUILINHBI,
CO3JJaHUH HOBBIX MaTCpHaAJIOB (B CTPOUTCIIBCTBC U p. OTPACIIIX HpOMBIIJ_IJ'IeHHOCTI/I), HOBBIX HCTOYHHKOB
OHCPTUHN (aJ'ILTepHaTI/IBHBIC HCTOYHUKH 3Hepr1/11/1) B pCLICHUHU Hp06J'ICM 3KOJ'IOI"H‘-ICCKOI>1, 3HepFeTquCKOﬁ n

MUIIEBON 0€30IaCHOCTH.
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KonTposabHasn CBoiicTBa HEOPraHNYeCKUX BelleCTB. 2
pabGora 2
Pasnea 4. CTpoeHne U CBOIICTBA OPraHMYECKHUX BelleCTB 28
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccudukanus, [Teopernyeckoe o0yveHue 2
CTpOEHHE U -
HOMEHKIATYDA [Ipenmer oprannueckoi XuMuu. B3anMocBs3b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB. 2
i XMMHUYECKOE CTPOEHHUE KaK MOPSAI0OK COETUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH. OCHOUBHLIe
elecTB [10JI0KEHUSI TEOPUU XMMUYECKOTO CTPOEHUS oprannyeckux coennnenuit A.M. byrneposa. Yrnepoauslit
CKEJIEeT OpraHu4eCKOW MOJIEKYJbl. MOJIEKYISIpHbIE U CTPYKTYpHBIE (pa3BepHYThIE, COKPAIICHHBIE)
XUMHUYecKre (opMyIibl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOEHUS MoJieKy. M3omepus u
30Mephl (CTPYKTYpHas, reoMeTprueckas (uc-TpaHc-uzomepus). KpaTHOCTh XUMUYECKON CBS3H.
[lonsitie o ¢pyHkuMOHANBHOU Tpymie. [IpuHIuIbI KiTaccupUKauy OpraHMueCcKUX COeTMHEHUI.
Mesx1yHapoAHass HOMEHKJIaTypa U MPUHLUIIBEI HOMEHKJIATYphl OPraHnYeCKUX COeTMHEHU N
IIpakTUYecKkue 3aHATHS
HomeHnkiaTtypa opraHM4ecKUX COeTUHEHHH OTAEIbHBIX KIacCOB (HACHIIIEHHbIE, HEHACBIIICHHbIE U
apoMaTU4eCKHe YriIeBOJA0POIbl, CIIUPTHI, (DEHOIIBI, albJAETUAbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocTaBiieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (JOPMYJ OpraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB,
WCTIOJIb3Ys MX Ha3BaHUS TI0 CUCTEMaTUYECKOW HOMEHKIIaType. PacueTsr mpocreimieit hopmyInbt
OpraHUYECKON MOJIEKYJIbl, UCXO U3 AJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. OcHOBHOE cO/lep:KaHue 14 OK 01
CaoiicTBa OK 02
OpraHUYeCcKHX Teopernueckoe odyuenne 10
COCAMHCHUH DU3MKO-XMMUYECKUE CBOMCTBA OPraHMYECKUX COEAUHEHNI OTAEIBHBIX KIaCCOB (0COOEHHOCTH
KiacCU(UKAIMU ¥ HOMEHKIIATypbl BHYTPH KJIacca; TOMOJIOTHYECKHH psaa u o01as popmysa; H3o0Mepus;
(bu3MUecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS ):
- IpeieNbHbIE YIIIeBOIOPOAbl. [opeHne MeTana Kak OJWH U3 OCHOBHBIX HCTOYHUKOB TeIJia B 2
[IPOMBIIIITIEHHOCTH U ObITY. CBOICTBAa MPUPOAHBIX YTIEBOAOPOIOB, HAX0XKJACHNUE B IPUPOJIC U IPUMEHEHHE
QIIKaHOB;
- HETIpEAEIbHbIE U apOMaTHYECKUE YriieBo1opoabl. [lonnMepusanus aTUiIeHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 2

MCIIOJIb30BaHMA. FOPCHI/Ie allCTUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOTO IJIaMCHH JI1 CBAPKH U PE3KU
MCTAJIJIOB,
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- KHCIIOPOJICOEPIKAIIe COSAMHEHUS (CIUPTHI U MPOCThIE 3(pUpBI, PEHOIIBI, AJIbJETUABI U KETOHBI,
KapOOHOBBIE KHCIIOTHI M UX MPOU3BOAHBIC). [IpakTHueckoe mpuMeHEeHHEe ATUIICHTTINKOIIS, TIMLEpPHUHa, (heHoa.
[Ipumenenne Gopmanbaeruaa, aneTalbIeruaa, YKCYyCHOM KHCIOThL. Mblja Kak COJIM BBICIINX KapOOHOBBIX
KrcioT. Moromue cBOMCTBA MBIIIA;

- a30TCoIepKaIUe COSTUHCHHS (AaMUHBI 1 aMUHOKHCIIOTHI, OSJIKH ).

Knaccugukanus 1 0COOCHHOCTH OPraHMYECKUX peakiunii. Peaknnonnblie eHTphl. Pamukasr.
[IepBoHayanbHbIC OHATHA O THUIAX U MEXaHU3MaX OPraHMYECKUX PEAKLIAN.

HpaKTuquKue 3aHATUSA

PemreHne nenoyex nmpeBpalieHuil Ha TeHETUYECKYIO CBSI3b MEK/Ty KJIACCAMM OPraHUYEeCKUX COCTMHEHUH C
COCTaBJICHUEM Ha3BaHUM OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHOW UM MEXITYHAPOIHON
CHUCTEMAaTUYECKON HOMEHKJIaType. Pelenne pacyeTHbIX 3a1a4 10 YPaBHEHUAM PEaKLIUN C y4acTUEM
OPraHUYECKHUX BEHIECTB.

JlabopaTopHble 3aHATUSA

JlaGopaTopHnas pabota «IlomydeHue 3THiIeHa U U3y4YeHHE ero CBOMCTBY. [lomydenne sTuneHa u3 sTaHosa B
nabopaTopuu U U3ydeHue ero PU3nIecKux U XUMHIECKuX CBOMCTB. CocTaBiIeHUE PEaKIIUid TPUCOCTUHEHUS U
OKHCJICHUS Ha ITpUMEpPE 3TUJICHA. Perienne pacueTHpIX 3a/1a4 ¢ MCHOJb30BaHUEM TUIOTHOCTH I'a30B 110
BOJIOPOZY U BO3AYXY.

Tema 4.3.
Opranuueckue
BEIECTBA B
PKU3HEIEATEILHOCT
1 YeJIOBEKa.
[Ipou3BOJCTBO U
[MPUMCHCHHE
OpraHUYECKUX
BEIIECTB B
[MPOMBIIIIICHHOCTH

OcHOBHOE cO/lep:KaHue

OK 01
OK 02

Teopernueckoe o0yueHue

buooprannueckue coenunenus. [lpumenenue u 6uonaoruueckas poiib yrieBooB. OKHUCIEHUE YIIIeBOIOB -
MCTOYHUK SHEPTUU JKUBBIX opraHu3MoB. O0nacTu NpUMEHEHUs: aMUHOKUCIOT. [IpeBpaiiienust 6eJIK0B MUY B
opranu3me. buonornueckue Gpynkiuu 6enkoB. buonornyeckue GyHKIUU KUPOB. POl opraHnueckoil Xumuu
B PEIICHUHU MPOOIeM MUILIEBON 0€3011aCHOCTH.

HykiieMHOBbIE KUCIIOTHI: cocTaB U cTpoeHue. CtpoeHne HykieoTua0B. CoctaB HykienHOBbIX kKucioT (JJHK,
PHK). Posib HyKJIEMHOBBIX KUCTIOT B )KH3HEACSITEIbHOCTA OPraHU3MOB.
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[Tpou3BOACTBO OPraHUYECKUX BEIECTB: IPOU3BOACTBO METAHOIA, tepepaboTka HedTu. [lomuaTHIICH Kak
KpPYITHOTOHHAKHBIHM ITPOYKT XMMHUECKOT0 ITpon3BoCTBa. [Ipumenenue stunena. [lpousBoacrso u
[IPUMEHEHHNE KayuyKa U PE3UHBI.

CHHTETHYECKHE U NCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHueckoe ucnoiabp30BaHue
BOJIOKOH. CHHTETHYECKUE TVICHKH: M30JISIIUS JIs1 TIPOBOOB, MEMOpPAHBI JJIsl ONIPECHEHHSI BOIbI, 3allIUTHBIC
[JIEHKH /1711 aBTOMOOMJIEH, IIaCThIPH, XUPyprUuecKue noBsa3Kku. HoBble TEXHOJIOrUY aibHENIIero
COBEPLICHCTBOBAHUS [TOJIMMEPHBIX MaTepHaioB. Pojib OpraHnyeckoil XMMHUM B pELIEHUH ITPodiieM
PHEPreTHUecKoi Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/1aHUN HOBBIX MAaT€pPHaJIOB, HOBBIX UCTOYHUKOB
PHEpruu (aJIbTEepPHATUBHBIE HCTOUHUKU SHEPTUN).

[IpakTHYecKkne 3aHATHS 2
Perienne nmpakTHKO-OPUEHTUPOBAHHBIX 33JJaHUH TIO COCTABIICHUIO XUMUUYECKUX PEAKIIUN, OTPAKAIOIINX 2
XUMUYECKYIO0 aKTHBHOCTh OPTaHUYECKUX COCTMHEHUN B PA3IMYHBIX Cpenax (MPUPOTHBIX, OMOTOTHIECKHUX,
TEXHOTCHHBIX).
KonTpoJsbHas CTpyKTypa M CBOCTBA OPraHMYeCKHUX BELIECTB. 2
padora 3
Pasznen S. KuHeTnyeckue M TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX Pearkuii 12
Tema S.1. OcHOBHOE cO/lep:KaHue 4 OK 01
Kunetnueckue OK 02
3akoHOMepHOCTH |[Teopernyeckoe o0yueHue 2
[IPOTEKAHUS =
MIIECKIX Xumuyeckue peakuuu. Kinaccuduxaius XuMudeckux peakiuii: mo ¢pazoBoMy cocTaBy (FOMOT€HHBIE U 2
A— reTepOreHHbIe), M0 UCTIOIb30BAHUIO KaTanu3aTopa (KaTaJuTHUYeCKUe U HeKaTATUTUYECKHE).
CKOpOCTb peakiiuy, €e 3aBUCUMOCTb OT Pa3InYHbIX ()aKTOPOB: MPUPOIbI PEATUPYIOIINX BEIIECTB,
KOHLIEHTPALIMK Pearupyrollnx BellecTB, TeMneparypsl (mpasmio Bant-TI'odda), mnomaau peakinoHHOH
[MOBEPXHOCTH, HAJTMYMS KaTanu3aropa. Poiabp kaTanu3atopoB B IPUPOJIE U MIPOMBILIIEHHOM IPOU3BO/JICTBE.
ODHeprusi akTUBaluu. AKTUBUPOBAHHBIN KoMIUiekc. KaTanuzaropsl u karanus. Poib kaTaan3atopos B
[IPUPOJIE U TPOMBIIIEHHOM ITPOU3BOJCTBE.
JlabopaTopHbIe 3aHATHSA 2
3yueHune 3aBUCMMOCTH CKOPOCTH XUMUYECKOM PEAKIIUU OT KOHIIEHTPALIMH PEarupyrolIuX BEIIECTB U 2

TEMIIEPATYPHI.
1. JIaGopatopHas pabota «Onpesenenne 3aBUCUMOCTH CKOPOCTH PEaKLUU OT TeMIIepaTyphl».
VccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKLUU OT TEMIEPATypsl. PacdeT sHEprum akTUBaLMKU PEaKLINH.
PerieHne NpakTHKO-OpPUEHTUPOBAHHBIX 33JJaHUI Ha aHAU3 (PAKTOPOB, BIMSIOLUINX HA N3MEHEHHE CKOPOCTH
XMMHUYECKON PEaKIIHH.
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Tema 5.2. OcHOBHOE coJiep:KaHue 6 OK 0]
TepMoaMHAMUYECK OK 02
ve 3akoHoMepHocTH TeopeTnueckoe o0yyeHue 2
[IPOTEKAHUS =
N — Knaccuukanus XUMHUECKUX Peakuii: o TerioBoMy 3¢ dekty (3K30TepMudecKre, JHI0TEPMHUUYECKHE), 110 2
eI, oOparumoctu (oOpatumbie 1 HeoOpaTumble). TeroBbie 3P PeKTs XUMUYECKUX peakunii. TepMoxuMudeckue
PaBHOBECHE ypaBHeHHUs. OOpaTUMOCTh PEakIuii. XUMUYECKOE PABHOBECHE U €T0 CMEIIEHUE MO/ ICHCTBUEM Pa3IIUNIHBIX
IMIYECKIX (dakTopoB (KOHueHTpaIums{ peareHToB WM MPOAYKTOB pEaKIUH, JaBIeHUE, TEMIIEpATypa) i CO3JaHUsI
beaxiii ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TPOIIECCOB.
[Tonsatue 06 sHTaNbUK U SHTpONIUK. DHeprusi [ mo6ca. 3akon 'ecca u ciencTBus u3 Hero. Posb cMenenust
[paBHOBECHS B TEXHOJIOTHYECKUX ITpoLeccax.
[IpakTHYecKkne 3aHATHS 2
[Tpunnun Jle [larense. Bausiaue pazanyuHbix GakTOpoB HAa U3MEHEHHE PAaBHOBECHS XUMHUECKUX PEeaKLUi. 2
3aKOH JCMCTBYIOIIMX MACcC M KOHCTAHTa XMMHUYECKOTO paBHOBeCHA. PacyeThl paBHOBECHBIX KOHIIEHTpAIUA
pearupyromux BEIIECTB U MIPOIYKTOB peakiinidi. PacueTs! TermmoBoro s dekra peakiuu.
Penienne npakTUKO-OPUEHTHPOBAHHBIX 3aJJaHid Ha MpuMeHeHne npuHiuna Jle-Ilarense s HaxoxAECHUA
HaIpaBJICHUS CMEIICHNS PAaBHOBECHUS XMMHUUECKON peaklMy U aHAJIU3 (PaKTOPOB, BIUSIONUINX HA CMEIEHUE
XUMHUYECKOTO PAaBHOBECHS.
JlabopaTopHbIe 3aHATUSA 2
JlaGopaTopHas padota «/3ydeHue BIUSHUS Pa3IMIHBIX (PaKTOPOB HA CMEIICHIUE XUMHUECKOTO PaBHOBECHS. 2
ccnenoBanue BIUSHUS U3MEHEHUS KOHLIEHTPALMU BEILIECTB, PEAKLIUU CPEbl U TEMIIEPATyphl HA CMEILIEHHUE
XUMHUYECKOTO paBHOBecHs. CpaBHEHUE NIOJIYYEHHBIX PE3yJIbTaTOB ¢ TEOPETUUYECKHU IIPOTHO3UPYEMBIMU Ha
ocHoBe npuHiuna Jle [latensbe.
KonTpoabHast CropocTh XMMHUYECKOI peaKkiui U XMuMHUYecKoe PaBHOBeCHE. 2
padora 4
Pa3zneu 6. JlucnepcHbIE CHCTEMBI 10
Tema 6.1. OcHOBHOE CO/Iep:KaHue 4 OK 01
JlucniepcHblie OK 02
CHUCTEMBI U OK 07
(akTOpBl UX
Y CTOHUHBOCTH Teoperudeckoe o0yueHue 2
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JTucniepcubie cucteMbl. Kosmmonansie cucrembl. ICTHHHBIE PACTBOPBI.

PacTBOpeHne kKak (pU3NKO-XUMHUECKHil porece. PactBopbl. CriocoObI MPUTOTOBIIEHUS! PACTBOPOB.
PactBopuMocTs. MaccoBas 10J11 paCTBOPEHHOIO BelecTsa. [IpenenbHo 10myCcTUMbIE KOHIIEHTPALMK U UX
MCII0JIb30BAHNE B OLIEHKE 3KOJOIMYECKON OE€3011aCHOCTH.

Knaccugukamus TucnepcHbIX cucTeM 1o coctaBy. CTpoeHne 1 (pakTopbl yCTOMYMBOCTH AUCTIEPCHBIX CHCTEM.
Pacrio3HaBaHr€ UICTUHHBIX PACTBOPOB, KOJUIOMIHBIX PaCTBOPOB U IpydoiucnepcHbIX cucteM. CTpoeHue
MuLeIbl. PaccenBanue cBeTa Ipu NPOX0KACHUN CBETOBOTO IIy4Ka Yepe3 ONTHYECKU HEOJHOPOIHYIO CpENY
(>pdexra Tunnans).

I[IpakTHYecKHe 3aHATHS 2
Pemienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB. 2
Perienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33a/IaHUN HA TUCTIEPCHBIE CUCTEMBI, UCTIOTIb3YEMBbIEC B
OBITOBOM M TIPOM3BOJICTBEHHOU JIEATETLHOCTH YETTOBEKA, C MO3UIIMIA SKOJIOTUIECKON 0€30TaCHOCTH
[MOCJIEICTBUI U IPaMOTHBIX PEIICHUN TPOOIIEM, CBSI3aHHBIX C XUMUEH.
Tema 6.2. OcHOBHOE cOoiep:KaHue 4 OK 01
ccrnenoBanue OK 02
CBOWCTB JIaGopaTopHbIe 3aHATHS 4
JMCIIEPCHBIX JlaGopaTopHas pabora «I[IpurotoBiaeHue pacTBOPOBY. 2
CUCTEM JUIA UX [IpuroTroBieHNEe PaCTBOPOB 3aJaHHON (MOJISIPHO ) KOHIIEHTPAIHMH (C TPAKTUKO-OPUEHTUPOBAHHBIMHU
MICHTUDUKALMY  [gorpocamu), ONPEAeeHHe CPEIbl BOAHBIX PACTBOPOB.
JlaGoparopHas paboTa «lccnegoBanue qUCIEPCHBIX CUCTEMY. 2
[IpuroToBiieHUE U U3yY€HHUE CBONCTB AUCIIEPCHBIX CUCTEM Pa3HbBIX BUJIOB: CYCIICH3UHU, IMYIIbCUH,
KOJUIOUAHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTHHHBIX U KOJUIOMIHBIX PACTBOPOB, BBISIBIIEHHE OCHOBHBIX
pa3IUUUl MEXITY HUMH.
KonTposabHasn JlucniepcHble CHCTEMBI. 2
padora 5
Pa3nen 7. KauecTBeHHbIE peakiluy 00HAPY:KeHHs] HEOPTraHNYeCKHX U OPraHMYecKHX BelllecTB 8
Tema 7.1. OcHOBHOE CO/Iep:KaHue 4 OK 01
O6HapyxeHue OK 02
HeopraHudeckux  |[lpakTuyeckue 3aHSTHSA 2
KaTHOHOB U KauecTBeHHBIE XMMHUECKUE PEAKIINH, XapaKTepHbIe A1 0OHAPYKEHHsI HEOPTaHUYECKHUX BEIIeCTB (KaTHOHOB 2
QHUOHOB 1 aHnoHOB). CocTaBiieHHe ypaBHEHUHN peakiuii 0OHapy» eHust KaTHoHOB [-VI rpynn u aHHOHOB, B T.4. B

MOJIEKYJISIPHOM U MOHHOHU (hopMmax.

Peakiun O6Hapy)KeHI/I}I HCOPTaHNMYCCKUX BCIICCTB B PCAJIbHBIX 00BEKTax oxpyncaromeﬁ CpCabl.
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JlabopaTopHble 3aHATHS

OOHapyxeHHe HEOPTraHUYECKHUX BEIIeCTB (KaTHOHOB [-VI rpymnn uin aHMOHOB) ¢ MCIOJIb30BAHUEM 2
KaueCTBEHHBIX AaHAJTTUTUYECKUX PEaKIIUM.
1. JlabopatopHast paboTa « AHATUTHYECKHE peakuuu KaTHOHOB [-VI rpymm».
[IpoBeneHNE KaUeCTBEHHBIX PEaKIHii, NCIOIB3YEeMBIX Il OOHAPYKEHHSI KATHOHOB | rpyImel (Kanus, HaTpus,
Maraus, aMMonus), 11 rpynmer Ha npumepe 6apus, 111 rpynmer - cBunma, [V rpymnme - amoMuHus,
V rpynmsl - xenesa (II u 1), VI rpynmst - Hukens. Onucanne HaOMIOIaeMbIX SBJICHHA U COCTABIICHHE
XUMHYECKUX PEAKIIUH.
Tema 7.2. OcHOBHOE coep:KaHue 4 OK 01
O6nHapyxeHue OK 02
OpraHUYECKUX [IpakTHuyeckune 3aHATHS 2
BEILECTB KauecTBeHHbIE XUMHUYECKUE PEAKIIMH, XapaKTepPHbIE AJIsi 0OHAPYKEHUS OTJENIbHBIX KJIACCOB OPraHUUeCKUX 2
OTACILHBIX KITACCOB|COEMMHEHMI: ()EHOJIOB, ATbJACTHUIOB, KpaxMalia, YKCYCHOUW KHUCIIOThI, aMUHOKHUCIIOT U JIP.
C MCNOJIb30BaHUEM |J[eHaTypaius OEIKOB MIPU HarpPEBAHUH, [IBETHBIE peaKUU OEITKOB.
KauCCTBCHHBIX CocTaBiieHHe KaueCTBEHHBIX peakuii OOHAPYKEHUsI OPraHNUYECKUX COCTMHEHHUM OTAEIbHBIX KJIACCOB.
peakiuii JlabopaTopHbIe 3aHATHSA 2
OOHapyKeHUE OPraHNYECKUX COEJUHEHUI OTAENbHBIX KJIaCCOB. 2
1. JIabopatopHas paboTa «KauecTBEeHHbIE peaKIIMK Ha OTAEIbHbIE KJIACChl OPraHUUYECKUX BEILIECTBY.
[IpoBenieHNE KaUeCTBEHHBIX PeaKil, NCIOIb3yEMBIX Ul OOHAPYKEHHUSI OPIraHUYECKUX BEIIECTB PA3IUYHbIX
KJ1acCOB: (DEHOJIOB, aJIbAETHJIOB, KpaxMaJla, YKCYCHOM KHCIIOThl, aMUHOKHUCIIOT, OeNKoB U jip. Onucanue
Ha0JII01aeMBbIX SIBJICHUH U COCTaBJIEHUE XMMUYECKUX PEaKLMi U/NIH CXeM.
I[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepkaHMe (COlAepPKAaHUE MPUKJIATHOTO MOLYJIs1) 42
Paznea 8. XuMus B ObITY M IPOM3BOACTBEHHOM 1eATEJILHOCTH YeJI0BeKa 6 OK 01
OK 02
OK 04
OK 07
TK*...
Tema 8.1. OcHOBHOE coJlep:KaHue 6
Xumus B ObiTy 1 |[IpakTHYeCKHe 3aHATHS 6
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[MPOU3BOJCTBEHHOMN
NEATEIbHOCTH
YEIIOBEKA

DKoJiorHuecKas 0€30MacHOCTb HOCJIEACTBHH OBITOBOM M IIPOU3BOACTBEHHOM JIESTEIBHOCTH YETI0BEKa,
CBsI3aHHAs C IepepabdOTKOM BEUIECTB; MOUCK U aHAIN3 XUMHYECKOW HHPOPMALIUH U3 Pa3InYHBIX HCTOYHUKOB
(HayuHast 1 yueOHO-Hay4YHast TUTEpPaTypa, CPeICTBA MaccoBOi nHpopmayu, cetb HTEpHET U Ipyrue).
Keticol (c yuerom Oymymieit nmpodeccHoHaNbHOM NeITeNbHOCTH) Ha aHAIN3 HHPOPMALIUHU O
[IPOM3BOICTBEHHON AEATEILHOCTU YEJIOBEKA, CBSI3aHHOH € IepepabOTKON U MOJIydeHHEM BEIECTB, a TAKKE C
HKOJIOTMYECKOI 6€30I1aCHOCTBIO.

SammTa keica: [IpeacraBieHue pe3yabTaToB pelIeHHs KeHCOB (BBICTYIUICHUE C TIPE3EHTAIMEH ) 2
Pasznen 9.1. UcciienoBanue 1 XMMHUYECKUIT aHAIU3 00bEKTOB TeXHOC(epPHI 36
Tema 9.1.1. OcHOBHOE coep:KaHue 8 OK 01
OcHOBBI [K...
nmabopaTtopHoit JIaGopaTopHbIe 3aHATHS 2
[MPAaKTHKHU B JlaGopaTopnast pabota «OCHOBBI JTAOOPATOPHOU MTPAKTUKH. 2
npodeccuonanbHbIX|JlabopaTopHas MoCyaa ¥ XUMUYECKUE peakTuBbl. OCHOBHBIE 1abopaTopHbIe onepanun. JJabopaTtopHoe
1abopaTopusax obopynoBanue. TexHuka 6€30MacHOCTH U MpaBuiia paboThl (MOBEAECHNUS) B 1a0OPATOPHUH.

I[IpakTHYecKHe 3aHATHS 6

BrinosiHeHHE TUMTOBBIX PacYeTOB MO0 TEMAaTUKE SKCIIEPUMEHTA (BBIXOJI MPOAYKTa peaKlUuy, Macca HaBEeCKH, 6

00beM pactBopuTels). O0paboTKa TaHHBIX, aHATU3 W OIICHKA WX JIOCTOBEPHOCTHU (BBIYMCICHUE CPEIHETO

3HAUEHUS IKCIIEPUMEHTAIbHBIX JaHHBIX, IOTpemHOCTH). [IpencraBienue B pa3niuiHoil popme pe3ynbTaToB

bKCIIepuMeHTa (Tabnwuia, rpaduk, OTYET, TOKIad, TPE3CHTAIIHS )
Tema 9.1.2. OcHOBHOE coJiep:KaHue 6 OK 01
XUMUYECKUI OK 02
aHaln3 OK 07
TEXHUYECKUUN BOJIBI IIK...

TeopeTnyeckoe o0yueHne 2

Haznauenue texuuueckoi Bojabl. TpeOoBaHUS K TEXHUYECKOU BOJE 10 TpyHaM NoTpeOIeHHs. 2

KauecTBO TeXHHUECKOMN BOJIbI pa3HbIX BUJOB. XUMUYECKHI aHaJIN3 U MPOU3BOACTBEHHBII KOHTPOJIb COCTaBa

TEXHUYECKOH BOJIbl. CYIIIHOCTh METO]a TUTPOBAHUSI.

AHaNU3 TEXHUYECKON BOJBI Ha )KECTKOCTh U JAPYyrue nokazaTenu. KucioTHOCTh U MIeT0YHOCTh BOIBI.

Omnpenenenue oo1eit 1 cBOOOTHON MIETOYHOCTH (KUCIOTHOCTH) METOJIOM TUTpoBaHus. pH cpensl u MeTo b1

ee onpeaeneHus. JKecTKOCTh BOJbI U METOIBI €€ OTPEICTICHHUS.

I[IpakTHYecKHe 3aHATHS 2
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CriocoObI BEIpa)KEHUST KOHIICHTPAIIUH PACTBOPOB: MAcCOBas JOJIsl PACTBOPSHHOTO BEIIECTBA, MOJIIPHAS U 2

MOJIsUTbHASI KOHIIGHTpauu. TuTp pactBopa. Perenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETUICCKIX 3aJaHHIMA

Ha pacyeT KOHIICHTPAIMIA 3arpsI3HSIONIMX BEIIECTB M UX CPABHEHUE C MPEACTHHO JOMYCTUMBIMU

konreHTpausmu (IIK).

JlabopaTopHble 3aHATHA 2

MccnenoBanne XMMHUYECKOTO COCTaBa MPOO TEXHUYECKOU BOJIBI. 2

JlaGopaTopnas padoTa:

1.JTabopaTopHas paborta «M3yueHre METOIUKH OTIPEACTICHHUE )KECTKOCTH TEXHHUECKOM BOIBI (METO/T

TUTPOBAHMS).
Tema 9.1.3. OcHOBHOE coep:KaHue 6 OK 01
XUMUYECKUH OK 02
QHAJIM3 BO3/lyXa OK 07

[K...

Teopernueckoe o0yueHue 2

XuMu4eckuil coctaB aTMoc(hepHOro Bo3lyxa, Bo3ayxa paboueii 30Hbl. BpenHble BemecTBa u npuMecH B 2

BO3/IyX€ JKUJIbIX TOMEIIEHUH, B BO3IyXe pabodeit 30Hb1. HopmaTuBHbIe 1okymMeHTHI. [locnencTBus

BO3JICHCTBUS BHICOKON KOHIIEHTPAIMH YIIIEKUCIIOTO Ta3a Ha OpraHu3M 4ejioBeka. MeponpusTus o

CHIDKEHMIO YPOBHS 3arpsiI3HEHHOCTH BO3/yXa UCCIIEeyeMO KOMHATHI.

I[IpakTHYecKHe 3aHATHS 2

['MrueHnyeckas OlEHKa CTENEHU 3arpsi3HEHUs BO3/1yXa [TOMEIIEHUs Ha OCHOBE COMOCTaBIICHUS 2

KOHLIEHTPALMK JUOKCH]IA YTIIEPOJia C COOTBETCTBYIOIIMM IT'MTMEHUYECKUM HOPMATHUBOM.

Perenyne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKHX 3aJaHHUI Ha pacueT KOJIMYECTBA BEIECTBa,

KOHLIEHTpALM{ BpeIHbIX IpUMecel B aTMOC(HEpHOM BO3yXe U BO3/1yXe OMEIIECHUI.

JlaGopaTopHble 3aHATHS 2

JlaGoparopHas paboTa «3yueHue METOIUKN OTIPEeNICHUE COJIEPKAaHUs YTTIEKHUCIIOTO ra3a B BO3IyXe 2

MOMeIleHus (IKCIPECC-METOI.
Tema 9.1.4. OcHOBHOE coaepkaHue 6 OK 01
XUMUYECKUI OK 02
aHaJIM3 Ipo0 OK 07
MaTepUaoB IIK...
CTPOUTEIBHO- Teoperudeckoe o0yueHue 2
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pecTaBpallMOHHOM
NEATEIbHOCTH U
nu3aiina

Krnaccudukaius MaTepruaIoB, UCIOJIb3YEMBIX B CTPOUTEILHO-PECTAaBPAIIMOHHON ASSITETLHOCTH 10 COCTABY,
X Ha3HAYEHUE U IPUMEHECHHE. XUMHUYECKUN aHAIN3 MATEPUAJIOB CTPOUTEIIBHO -PECTABPALIMOHHOMN
NesITeNbHOCTH U Ju3aiiHa. XMMHUYECKUH COCTaB MMUTMEHTOB, KPACHTENCH, BOKYIIUX cMecel, 0COOCHHOCTH UX
CBOWCTB M MPUMEHEHHSI B PO ECCHOHATIBHOM IesITeNbHOCTH. BeriecTBa, HCIob3yeMble B Ka4eCTBE
[MUTMEHTOB U CBS3YIOIINX MaTtepuanoB. Mctopuueckas cripaBka. CoBpeMEHHBIE MaTEPUAIIBI.

HpaRTuquRne 3aHATUSA

KauecTBEeHHBIN U KOJIMYSCTBECHHBIN COCTaB IPOO MAaTEPHATIOB CTPOUTEIHLHO-PECTABPAIIMOHHON JCSITETFHOCTH
u qu3aiiHa. Kiaccugukanus Kpacok 1o YKPhIBUCTOCTH, MPO3PAYHOCTH B 3aBUCUMOCTH OT MCTIOJIb3YEMBbIX
[MUTMEHTOB U CBSA3YIOMIMX BemiecTB. OmpeneneHye cocTaBa Kpacok Ha COJAepKaHUe MUKPO U
MaKpo3JIeMEHTOB. Perienre npakTHKO-OpUEHTUPOBAHHBIX 3a/laHUM 0 XUMUYECKOMY aHaJIU3y Ipoo
MAaTE€pUaIOB CTPOUTEIBHO-PECTABPALIMOHHON IEATEIbHOCTH U IU3aiiHa.

JlabopaTopHbIe 3aHATHUSA

VccrnemoBanre MaTepUAIOB CTPOUTEITFHO-PECTABPAIIMOHHON ACATEIILHOCTH U TU3aifHa.

JlaGopaTopnast pabota

1. JlaboparopHas paboTa «/3rotoBiaeHue kpacok (1Mog00p MUTMEHTOB U CBSI3bIBAIOIINX BEIIECTB)Y.
lccnenoBanue NpUpOIHBIX MHHEPAIOB, MOJTYYCHHE ITUTMEHTOB ITyTEM XUMUYECKHX PEaKkInii, OIpeieieHre
CBSI3YIOINX MaTepruanoB. CpaBHEHHE YKPBIBUCTOCTH M MPO3PAYHOCTH MOJTYYCHHBIX KPACOK ITyT€M HaHECEHHS
WX Ha JINCT OyMarmy.

Tema 9.1.5.
ccnenoBanue
00BHEKTOB
TexHOChEPHI

OcHOBHOE cO/lep:KaHue

10

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

Teopernyeckoe o0yueHue

Y4eOHO-HCcCe10BaTeNbCKUI MPOEKT B 00JIaCTH UCCIeA0BaHUS 00beKTOB TexHochepbl. O030p TeM yuebHo-
MCCIIEIOBATENIbCKUX MPOEKTOB. AJITOPUTM BBITIOJHEHHS MpoekTa. OrnpeneneHue npooieMbl HCCIeI0BaHNUS.
MeTo bl OUCKa, aHAJIM3a 1 00pabOTKH MH(GOPMAIIUU O IPOCKTE B PA3JIMYHBIX HCTOUYHUKAX.

IIpakTHYecKne 3aHATHSA

O0GocHOBaHUE aKTyaIbHOCTH BEIOpaHHOH TeMbl. BoisiBeHHne npo0ieMsl nccienoBanus. Beioop o0bekToB U
MeTo10B uccienoBanus. [locraHoBka Lenen n 3agau uccienoBanus. OnpeneneHue NpoayKTa NCCIeI0BAHNUS.
OnpeneneHne ATarnoB U COCTABIEHNE IIJIaHA UCCIIEI0OBAHUS.

3aIJ_[I/ITa IMPpOCKTA: HpeI[CTaBJ'IeHI/IC PE3YIbTATOB BLIIIOJTHCHUA y‘-Ie6HO-I/ICC.HCILOBaTeHLCKI/IX IIPpOCKTOB

(BBICTYILICHUE C TIPE3EHTAIUEH).
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JlabopaTopHble 3aHATHS

I/I3yquHe MCTOAOB OHNPCACTICHUA HAa KUCIIOTHOCTD, IICJIIOYHOCTD, XUMUYECKUN COCTAB MNPCAJIOKCHHOTO 4
00BeKTa (3arpsA3HUTENN, MAKPO- U MUKPOIJIEMEHTHI

[IpomexyTouHast aTTecTalys 10 JUCHUIUIMHE (3K3aMEH)

Bcero 144
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3. YCJOBUS PEAJIN3AIIMA PABOYEN ITPOT'PAMMBI OBIIIEOBPA30OBATEJIbHOM
JUCIHUIIVIMHBI

3.1. TpeboBanus K MUHUMAILHOMY MaTepHAbHO-TEXHUIECKOMY 00ECTIEYEHUIO
Peanuzanuss mporpamMMmbl JUCHUIUIMHBL TpeOyeT Halu4usg Y4eOHOTO KaOWHETa XHMHH;
XUMHYECKOH 1abopaTopuu No427

ObGopynoBanue ydeOHOTO KaOMHETa: YydeOHas 1OCKa, CTOJbI I JEMOHCTPALMU OIIBITOB,
BBITSDKHOM HIKa(b AJid IPOBCACHHUA XUMHUUYCCKHUX OIIBITOB, HAlJIAJAHBIC mocoous: MOJACIN AaTOMOB
XUMHUYCCKHUX DJBJICMCHTOB, KPUCTAIMYCCKUX PCHICTOK Ppa3jMYHbIX BCIICCTB, KOJUICKIUW IPOCTBIX U
CJIOKHBIX BCUICCTB, MCTAJIJIOB, nepruoanvccKkas Ta6JII/IIIa XUMHUYCCKUX DJICMEHTOB, Ta6JH/IIIa
pacTBOPUMOCTH, CTEH/IbI

ObopynoBanue abopaTopuud U pabOUUX MECT JTaOOPATOPUHU: CTOJBI ISl TIPOBEICHUS OTBITOB,
BBITSKHOM 1IKad, MpUOOPHI M XUMUYECKast Tocy/ia sl IPOBEACHUSI peaKluii, peaKTUBbI

Texnuueckue cpeacTBa OOydYeHHUs: KOMIBIOTEP C YCTPOMCTBAMM BOCIPOU3BEICHUS 3BYKA,
MYJIbTUMEANA-TIPOECKTOP C 3KPAHOM, MYJIbTUMEANIHAS JOCKA.

3.2 UudopmannonHoe odecriedeHrue oOydaeHus

[lepeyerr pexkOMeHIyeMbIX Y4eOHBIX W3MaHui, VHTEpHET-pecypcoB, JIOMOJHHUTEIBHON
JTUTEPATYPHI

OCHOBHBIE MCTOYHHKHU:

1. DnextponHblii yueOHnK AHpuHOTeHOBa M.B. XuMmus: ydeOHUK W MPAKTUKYM IS CPETHETO
npodeccuoHanpHoro obpazosanus/ M.B. Andunorenosa, A.B. babkos, B.A. [lonkoB - 2-¢ u3manwue.,
ucrp. u gom. — Mocksa: U3marensctBo FOpaiit, 2019r.-291¢

JlononHUTENbHbIE UCTOYHHUKU:

1. Ta6puensa O.C., OctpoymoB N.I'. Xumus nns npodeccuii U CrieHaIbHOCTEH TEXHUIECKOTO
npoduis: yaeoHuk. M: U3narenbckuit ieHTp « Akagemusi»n,2014

2. Epoxun IO.M. Xumus. M, U3nartenbckuii ieHTp «Akagaemusi»n,2014

3. T'abpuensn O.C., OcrpoymoB WN.I'., CnaaxoB C.A., HopodeeBa H.M. Ilpaktukym: yd4eO.
nocobue s CTy/. YIpexkaeHu cpea. nmpod. oopazoBanus. — M., 2014.

4. Epoxun I0.M. Xumus: 3amaun u ynpaxHeHUs: yued. mocoOue sl CTyA. YUPEKISHUU Cpel.
npod. o6pazoBanus. — M., 2014.
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUS OBIIIEOEPA3OBATEJIBHON
JUCIHUIIVIMHBI

KoHTposnb M oOLieHKa pe3ylbTaToOB OOYUYEHHS OCYIIECTBISAETCS IPENoAaBaTelIeM B IIpolecce
MPOBEACHUSI MPAKTUYECKUX 3aHATUA U Ja0OpaTOpPHBIX padOT, TECTHPOBAHUS, a TAKXKE BBHIMOJHEHHS
oOyJaromuMHUCs HMHIUBUAYATbHBIX 3aJaHUW, TIPOEKTOB, HCCIeNOBaHUN. Pe3ymbraTel 0OydeHHS
OTIPENENAIOT, YTO OOydJaromuecs: JOJDKHBI 3HATh, NMOHMMATh M JIEMOHCTPUPOBATH 0 3aBEpIICHUH
W3yYCHHSI TUCIUTLIHHEL.

Hnst  hopMupoBaHUS, KOHTPOJISI M OLEHKH pPE3YJIbTaTOB OCBOCHUS Y4eOHOH JMCIUTUINHBI
UCTIOJNB3YeTC CHCTEMa OLEHOYHBIX MEPONPHUSATHH, TPEACTABISAIONIas cOo00M KOMIUIEKC Y4eOHBIX
MEpPOTIPUATHI, COTJIACOBAaHHBIX C pe3ylibTaTaMu 00y4eHUs U cpopMyarpoBaHHbIX ¢ yuerom @I'OC COO
(npeametnsle pe3ynbrathl no aucuuiuinae) u I'OC CIIO.

Ne | Mopyas / Paznen / Pe3yabTaTt 00yueHus OueHovHble MepPONIPUSITHUS OK
Tema

I OcHoBHOI1 MOYJ1b

1 Pasznen 1. OcHoBbl | DopmypoBaTh
CTPOEHUSA 0a30BbIe NOHATHUS U
BelllecTBA 3aKOHbI XMMHH

11 Crpoenne atoMoB | CocraBiars xumudeckue |1. Tect «CTpoeHHE aTOMOB OK 01
XUMHUYECKUX (hopMyIIBI COCTMHEHUN B [XUMHUYECKUX DJIEMEHTOB M IPUPOJIa
2JIEMEHTOB U COOTBETCTBUH CO CTECTICHHIOXUMHUYECKON CBSI3M.
pupoa OKUCIICHUS XUMUYECKUX (2. 3a/1auil HAa COCTABJICHHE
XUMHUYECKOH CBSI3U | 3JIEMEHTOB, UCXOJIS U3 XUMUYECKUX (HOPMYJIT IBYXaTOMHBIX

BAJIEHTHOCTH U coeMHEHUH (OKCHJIOB, CYIb(UIOB,

OJICKTPOOTPULIATCIBHOCTH [THAPUI0OB U T.l'[.).

1.2 Ilepuoauueckmit XapakTepu3oBaTh [IpakTHKO-OpHEHTHUPOBAHHBIE OK 01
3aKOH M Ta0IuIa XHMHYECKHE DJIEMEHTHI B TEOPETUYECKHUE 3aJaHus Ha OK 02
J.N. MenzeneeBa | COOTBETCTBHH C UX XapaKTepHU3alNI0 XUMUYECKUX
MOJIO’KEHUEM B 3JIEMEHTOB: «MeTamndyeckue /
MIEPUOINYECKON CUCTEME HEMETAJUIMYECKUE CBOMCTBA,
XUMHUUYECKUX AJIEMEHTOB 3JIEKTPOOTPULIATEIIBHOCTh U
J.1. MenpaeneeBa CPOJCTBO K 3JIEKTPOHY XMMHYECKUX

3JIEMEHTOB B COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B TIEPUOAUYECKOM
CHCTEME XMMHYECKHX IJIEMEHTOB
JI.1. MennaeneeBay.

2 Paznea 2. CocTaBasiTb ypaBHeHUs KonTpoubnas padora «CtpoeHue
XHMHYeCKHe U CXeMbl XUMHYECKHX BelleCTBA U XHMHYECKHe
peaKuuu peakuui peaknum»
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2.1 Tunsl xumuueckux | CocTaBisATh peakLUU 1. 3agaun Ha cocrasienue ypasHeHui [OK 01
peakuuit COEJIMHEHUS, PA3JIOKEHUS, [PEaKLIMMA:

oOMeHa, 3aMerIeHus, - COEIVHEHMSI, 3aMELICHUS,

OKHUCJIUTEIBHO- pasyiokeHusi, 0OMeHa 1 peakuui ¢

BOCCTaHOBUTEJIbHbBIE y4acTUEM KOMIUIEKCHBIX COEMHEHUN

peaKkuuu ¥ peakuuu (Ha mpuMepe THIPOKCOKOMILIEKCOB

KOMIUIEKCOOOpa30BaHUs  |[AIIOMUHUS U ITUHKA);

(Ha mpumepe - OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX

TUIPOKCOKOMILIIEKCOB [peakuuii ¢ UCIOIb30BAaHUEM METO/1a

QTIOMUHHUS ¥ IIMHKA) C HIIEKTPOHHOTO OajnaHca;

y4acTUEM HEOPraHWYECKHUX |- C Y4aCTUEM KOMIUIEKCHBIX

BEIIECTB coelMHEHUH (Ha mpuMepe
TUAPOKCOKOMILJIEKCOB IIMHKA U
QITIOMUHHUS).
2. 3ajauM Ha pacueT KOJIMYECTBEHHBIX
XapaKTEPUCTHUK MPOAYKTa PEaKIIUU
COeIMHEHHS; MAaCCOBOM MM 00bEMHOM
T0JIN BBIXO/1a MTPOYKTA PEAKIIUHU
COEIMHEHUS OT TEOPETUUECKU
BO3MOKHOT0; 00OBEMHBIX OTHOIIEHUH
ra3oB; KOJIUYECTBEHHBIX
XapaKTEPUCTHK UCXO/IHBIX BELIECTB U
[POIYKTOB PEaKIUu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA) MPOAYKTa
peaKIuu, €Cliu OJJTHO U3 BELIECTB JAaHO
B BU/JIE pacTBOpA C OINpeIeIeHHON
MAacCOBOU J0JIel paCTBOPEHHOTO
BELIECTBA.

2.2 OnekrponuTuyecka | CoCTaBiATh ypaBHEHUS 1. 3agaHus Ha COCTaBJICHUE OK 01
sl TUCCOLIMaLus U XUMHUYECKUX PeaKluu MOJIEKYJIIPHBIX M HOHHBIX PEAKIIHi ¢
HMOHHBIA 0OOMEH MOHHOTO OOMEHa C Y4aCTUEM OKCHJIOB, KUCIIOT,

y4acTHEM HEOPTraHUYECKUX [OCHOBAHUMU U COJICH, MOHHBIX peaKuil
BEIIECTB CUAPOJIN3A COJIEH, YCTAaHOBIICHUE
N3MEHEHUS KUCJIOTHOCTH CPEJIbI.
2. JlJabopaTopHas pabota «Peakmuu
CUAPOIIU3AY.

3 Pasnean 3. HccaenoBath ctpoenue n | KonTpoabHasi padora «CBoiicTBa
Crtpoenue n CBOliCTBa HEOPraHU4YeCcKuX BelecTB»
CBOMCTBA HEOPraHu4eCcKux
HEOPraHHYeCKHUX | BellecTB
BelIeCTB
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3.1

Knaccugukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BEILIECTB

Knaccupunuposats
HEOPraHWYeCKUe BEIIeCTBa
B COOTBCTCTBHHU C UX
CTPOCHUEM

1. Tect «HomeHknaTypa u Ha3BaHuE
HEOPraHMUYECKUX BEILECTB UCXO U3
X XUMUYECKOH (OPMYIIBI WK
COCTaBJICHUE XUMHUYECKOU (POPMYITBI
MCXOJs U3 Ha3BaHUs BELIECTBA 110
MEKTYHAPOJHOM WU TPUBUAIBHOMU
HOMEHKJIATYpe».

2. 3ajauy Ha pacyeT MaccOBOH J10JIU
(Macchl) XUMUYECKOTO AJIEMEHTA
(coequHEeHMs)B MOJIEKYIIE (CMECH).

3. IIpakTrueckue 3agaHus 1Mo
KJ1acCU(UKALIMU, HOMEHKJIAType U
XUMUYECKUM (PopMyiaM
HEOpPraHMYECKUX BEIECTB Pa3IMYHbIX
KJIACCOB.

4. [IpakTndeckue 3a1aHus Ha
OTpeesIeHNe XUMUYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU BUJA
XUMHYECKOMN CBSA3H U TUIA
KpUCTaJUIMYECKOW PEHIETKH.

OK 01

3.2

dusnko-
XUMHUYECKHE
CBOMCTBA
HEOpPraHUYECKUX
BEIIIECTB

YcranaBnuBaTh
3aBUCUMOCTD (DU3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHMYECKUX BEILEeCTB
OT CTPOEHUS aTOMOB U
MOJIEKYJ, a TaKXKe THIa
KPHUCTAJUIMYECKON PELIETKH|

1. Tect «OcOOEHHOCTH XUMHUYECKUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM()OTEPHBIX
TUJIPOKCHUJIOB U COJICH.
2. 3ajaHus Ha COCTABJIEHUE
YPaBHEHUH XMMHUUYECKUX PEaKLHil C
Y4aCTUEM IPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB: OKCUIOB
METAJIJIOB, HEMETANIOB ¥ aM(DOTEPHBIX
PIIEMEHTOB; HEOPraHUYECKUX KHUCIIOT,
OCHOBAaHUHN M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX COJICH,
XapaKTEepU3YIOIINX UX CBONCTBA U
CIIOCOOBI OJTyYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpeTUYecKHe 3a/1aHus Ha CBOMCTBA U
MOJIy4eHUE HEOPTaHUYECKUX BEUIECTB.
4. Jlaboparopnast pabota «CBoiicTBa
METAJIJIOB ¥ HEMETAILJIOBY.

OK 01
OK 02
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3.3 [IpouzBoacTBO O6ocHoBbIBaTh 3HaueHUE M| [IpakTHKO-OpUEHTHPOBAHHBIE OK 01
HEOPraHUYECKUX [IPUMEHEHHE 3a/1aHus 110 COCTABJICHUIO OK 02
BEIIECTB. 3HAUEHUE | HEOPraHMUYECKHUX BEIIECTB | XUMHUYECKHUX PEaKIHi C ydacTHEM
U TIPUMEHEHUE B B OBITOBOII 1 HEOPraHNYECKUX BEIIECTB,

OBITY U Ha MIPOU3BOICTBEHHOM UCTIOJIb3YEMBIX JUIS UX
MIPOU3BOJICTBE JeATEIbHOCTH YEJIOBEKA UX| HICHTU(UKAIUU U TPOMBIIIICHHBIX
(U3NKO-XUMUYECKUMHU CIOCOOOB IMOJIyYEHUS.
CBOWCTBAMM

4 Paznea 4. HccnenoBarh ctpoenne u | KonTpoubHas padora «CTpoeHue
Ctpoenne u CBOICTBA OPraHUYEeCKHX | M CBOICTBA OPraHMYecKUX
cBOiicTBa BellleCTB BelIeCTB»

OpraHM4ecKux

4.1 Knaccudukanus, Knaccugummposats 1. 3aganud Ha cocraBnenue Ha3BaHuil |[OK 01
CTPOCHHUE H OpraHNYecKre BEIIEeCTBA B |[OPraHUYECKUX COCTMHEHUH T10
HOMEHKJIaTypa COOTBETCTBHUH C UX TPUBHAIHHOMN MITH MEXTyHAPOIHON
OpraHuvecKuX CTpPOCHHEM CHCTEMaTHYECKOW HOMEHKJIIaType.

BEIIECTB 2. 3agaHus Ha COCTABJICHUE TIOJTHBIX U

COKpAIIEHHBIX CTPYKTYPHBIX (OPMYIT

OpPraHNYECKUX BEUIECTB OTIEIbHBIX
KJIACCOB.
3. 3aauun Ha onpeaeIeHne
npocreiien GopmyIibt
OpPraHNYEeCKON MOJIEKYIIBI, UCXOIS
U3 DIIEMEHTHOTO COCTaBa
(B %).

4.2 CsoiictBa YcranaBiauBaTh 1. 3agaHus Ha COCTaBJICHUE OK 01
OPraHN4YeCKUX 3aBUCUMOCTD (DU3UKO- YPaBHEHUH XMMHUUYECKUX PEaKLHl C OK 02
COEJIMHEHUN XUMUYECKUX CBOUCTB y4acCTHEM OpPraHUYECKUX BEILIECTB Ha

OpPraHu4Y€CKuUX BECIIECTB OT
CTPOCHH MOJICKYII

OCHOBAHUHU UX COCTaBa U CTPOCHHUSI.
2. 3ajiaHus HA COCTaBJICHHE
YpPaBHEHUH XMMUUYECKUX PEaKIIHil,
WJUTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUil U
TEHETHUYECKOM CBSI3M OPraHUYECKUX
BEIIECTB Pa3HbIX KIIACCOB.

3. PacuerHble 3a7auu 0 ypaBHEHUSIM
peaKIuii C yuacTueM OpraHMYeCKUuX
BEIICCTB.

4. Jlaboparopnas pabota «[lomyuenue
PTHJICHA U U3yYEHHUE €T0 CBOUCTBY.
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4.3 Opranuueckue O6ocHoBbIBaTh 3HaueHUE M| [IpakTHKO-OpUEHTHPOBAHHBIE OK 01
BeIlleCTBA B MIPUMEHEHUE 3a/IaHMsI IO COCTABJICHUIO OK 02
KU3ZHEJEATENBHOCT | OPraHUYECKUX BELIECTB B XMUMHUYECKUX PEAaKLMUN ¢ yJaCTHEM
U 4EJI0BEKa. OBITOBOM 1 OpraHUYECKUX BEILECTB,

[IpousBoncTBO 1 IIPOU3BO/ICTBEHHON UCIOJIb3YEMBIX JUISl UX
IIPUMEHEHHE JESITETILHOCTH YEJIOBEKA UX| UACHTU(DUKAINY B OBITY U
OpraHUYECKUX (PUBHKO-XUMUYCCKUMH IPOMBILIJIEHHOCTH.
BEIIECTB B CBOMCTBaMH

IIPOMBIILITIEHHOCTH

S) Paspnea S. HccnenoBars paBHoBecue| KonTpoubHas padora «CkopocTh
Kuneruyeckne 1 | M CKOPOCTH XUMHMYECKUX | XMMHUYECKOW peakuuu u
TePMOJAMHAMMYCCK| PeaKuuil XMMHYecKoe paBHOBeCHEe»
ue
3aKOHOMEPHOCTH
NPOTEeKAHUS
XMMHYECKUX
peakumi

5.1 Kunernueckue UccnenoBats BIusiHUE 1. JTaGoparopnas pabota - OK 01
3aKOHOMEPHOCTH KOHIICHTPALINH «Omnpenenenue 3apucuMoctu ckopoctu|OK 02
MPOTEKAHUS pearupyouux BeecTB U [peakiuu OT TEMIEPaTyph».

XUMHUYECKUX TEeMIEepaTypbl Ha CKOPOCTh [2. [IpakTHKO-OpHUEeHTUPOBAHHbBIE

peakumit XUMUYECKUX PEAKIUN TEOPETUUECKHUE 3aaHUs Ha aHAJIU3
(bakTOpOB, BIAMUSIOMINX HA U3MEHEHHE
CKOPOCTH XUMUYECKOU PEaKIIH.

5.2 Tepmonunamuyeck | MccienoBaTh BIMsIHUE 1. 3agaum Ha pacyeThl TEIJIOBBIX OK 01
1€ 3aKOHOMEPHOCTH| M3MEHEHHMS KOHIIEHTpAH PPHEKTOB XUMHUYECKUX PEAKITHI 1 OK 02
MIPOTEKAHUS BEILECTB, PEAKLUU CPE/Ibl U |0TpEeesIeHNE TUIIa peaKuu (110
XUMHUYECKUX TEeMIIEpaTypbl Ha TerIoBoMY 3G (DeKTy: 3K30- U
peaxiuii. CMEIIIEHUE XUMHUYECKOTO  PHIOTEPMUYECKUE).

PaBHoBecue paBHOBECHS 2. [IpakTHKO-OpUEHTUPOBAHHBIE

XUMHYECKUX 3aaHus Ha MpUMEHeHue nmpuHiumna Jle

peakuui [HlaTenbe 11 HAX0XKIACHUSI
HAIPaBIICHUS CMEIICHUS PaBHOBECHS
XUMHYECKON PEaKIMK U aHAJIN3
(bakTOpOB, BIAMUSIOMINX HA CMELICHHE
XUMHYECKOTO PAaBHOBECHS.
3. Jlaboparopnast pabota «3ydenue
BIUSTHUS pa3IMYHBIX (DAKTOPOB Ha
CMEIICHUE XUMHUYECKOTO PABHOBECHUSY.

6 Paznen 6. HccaenoBaThb KontpoabsHnas padora no reme
JucnepcHbie AUCIIEPCHbIE CHCTEMBI «/IncnepcHbie cUCTEMbD)
CHCTEeMBI
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6.1 JucnepcHsie Pasnuuars uctTuHHBIC 1. 3agaun Ha IPUTOTOBJIEHHE OK 01
CUCTEMBI U pacTBOpBI, KOJUIOU/IHBIE  [paCTBOPOB. OK 02
(bakTopbl UX pPacTBOPHI U 2. IIpakTUKO-OpUEHTUPOBAHHBIC
YCTOHYMBOCTH rpy0oucnepcHbie pacyeTHbIC 3aJaHHs HA AUCTICPCHBIC

CUCTEMBI HAa OCHOBE CUCTEMBI, UCTIOJIb3yeMbIe B OBITOBOH U
XHUMHYECKOTO [IPOM3BOJICTBEHHO JIEATETFHOCTH
HKCTIEPUMEHTA YeJI0OBEKA.

6.2 HccnenoBanue HccnenoBath GU3HUKO- Jlaboparopuas padota (Ha BeIOOp): |[OK 01

CBONCTB XUMHUYECKUE CBOWMCTBA - IIpurorosiieHue pacTBOpOB;
JMCTICPCHBIX Pa3UYHBIX BHJIOB - HccnenoBanue qUCTIEPCHBIX CUCTEM.
CUCTEM JUCTICPCHBIX CHCTEM
7 Paspen 7. HccaenoBarhb cBoiicTBa
KauecTBeHHbBIE OPraHuYecKuX H
peakuuu HEOPraHUYeCKHUX
00HapYy:KeHUs BeIEeCTB ¢
OPraHuYecKUX H | MCMOJb30BaHUEM
HEOPraHUYEeCKHX | Ka4YeCTBEHHBIX pPeakiuii
BellecTB

7.1 O6nHapyxeHue HccnenoBath 1. JTaboparopHas pabota OK 01
HEOPTaHWUYECKUX KaueCTBEHHBIC PEaKIIMK |- AHAJTUTHYCCKHC PEAKIIMH KaTHOHOB
KaTHOHOB U HeopraHuyeckux semects |I-VI rpymm.

AHUOHOB 2. [lpakTryeckue 3aaHus Ha
COCTaBJICHUE YPABHEHHUI peakinil
oOHapyxeHus katnoHoB I-VI rpynm u
QHUOHOB, B T.4. B MOJICKYJISIPHOU U
WOHHOU (opMax.

7.2 OGnapyxeHue HccnenoBath 1. JlTabopaTtopHas pabota OK 01
OpraHUYECKUX KayecTBeHHbIE peakuuu |- KauecTBeHHBIEC peakiuy Ha
BEIIECTB OpPraHUYECKUX COCAMHEHUM|OTIEeIbHBIE KJIaCChl OPraHUYECKUX
OTJIENbHBIX KJIACCOB| OTAENbHBIX KJIACCOB BELICCTB;

C UCIOJIb30BaHHEM 2. [IpakTuyeckue 3a1aHus Ha

KauyeCTBEHHBIX COCTAaBJIEHHE KaU€CTBEHHBIX

peakuui peakiuii oOHAPYKEHUS
OpPraHUYECKUX COCTUHEHUH.

1 IIpukaaanoii Mmoayab

8 Paznen 8. OuenuBath nocjaeACTBUs | 3ammTa Keiica (¢ y4eToM
Xumus B ObITY 1 | OBITOBOW M Oynyuiei npogeccuoHaAIbLHOM
NMPOU3BOJICTBEHHO | NPOM3BOJACTBEHHOM AeATeJLHOCTH)

i 1eATeJLHOCTH NeATeJIbHOCTH YeJIOBeKa ¢
YeJI0BEKa MO3UIMH IKOJIOTHYECKOMN

0e30macHOCTH
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8 XuMmus B ObITY U OueHuBaTh NOCIEACTBUSA Ketic (c yuerom Oymymeit OK 01
MIPOU3BOJICTBEHHOM | OBITOBOM U npodeccuonansHoi nesitenbrocTH) |OK 02
JeITeIbHOCTH MPOU3BOJACTBEHHOMN Bo3MokHBIE TEMBI KEHCOB: OK 04
YeJoBeKa JIESITeTLHOCTH YETIOBEKA C 1. Tlorennenue kauMara u OK 07

MO3UIUHI YKOJIOTHUECKOU BBICBOOOKICHUE Ta30BbIX THIPATOB
0e30MmacHOCTH CO JIHAa OKeaHa.
2. XAMHU3aHS TEXHOJIOTHICCKIX
IIPOLIECCOB IIBEMHOTO
MIPOU3BO/ICTBA.
3. HoBble MaTepualibl Jisi COJTHEUHBIX
OaTapei.
4. JlekapcTBa Ha OCHOBE
ACTUTEJHHBIX MTPENapaToB.
9.1 Paznen 9.1. HNHuTepnipeTupoBaTh YuebHO-uCC/Ie10BATEIHCKUI
HccnenoBanue 1 | XUuMHYeCKHe MPOLECCHl U | MPOEKT (€ yueToMm Oyayuiei
XHMHYECKUIt siBJIeHUsI B TexHOc(epe npodgeccuoHATbHOM
aHaJIu3 00bEeKTOB NesiTeIbHOCTH)
TexHocdepsbl
0.1.1 OcHOBBI Breimonusate nosneii uki (1. JlabopatopHas pabota «OCHOBBI OK 01
nabopaToOpHOU IKCIIEPUMEHTAILHOTO MabopaTOPHON TPAKTUKI.
MPaKTUKH B HCCTIE0OBAHUS C 2. TunoBsie pacyeTsl IO TEMATHKE
poQecCHOHANIbHBIX| COOIIOIEHUEM TIPABUIT PKCIIEPUMEHTA.
nabopaTopHsiX 6e3omacHoTO obOparieHus ¢ (3. 3a1a4i Ha BEIYUCICHUE CPETHETO
BEIIECTBAMU U 3HAYCHMSI DKCIIEPUMEHTATBHBIX
1a60paTOPHBIM TAHHBIX, TOTPEITHOCTH.
o0opynoBaHueM 4. [IpencraBieHue pe3ynbTaToB
PKCIIEPUMEHTA B pa3iuyuHON Gopme
(Tabmuna, rpaduk, OTYET, TOKIA,
MPE3CHTAIINS ).
9.1.2 XUMHUYECKUI Hccnenosats XUMHUUECKUN 1. 3amauu Ha onpeneneHue OK 01
aHaju3 mpoo COCTaB P00 TEXHUYECKOW | METaJIOB, HEOPTaHUICCKUX OK 02
TEXHUYECKOUN BOJBI | BOIEI AHMOHOB M oprannyeckux BemectB |[OK 07

B TEXHHUYECKOM BOJIC PA3HOTO
Ha3HAYCHUS.
2. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJJaHUsI Ha COCTaB
BOJIbI M CITOCOOBI BBHIPAKCHHS
KOHIIEHTpALUM U TIepecyeT
KOHIICHTpAaIUi (C MCIIOJIb30BaHUEM
HOPMAaTUBHBIX JIOKYMEHTOB).
3. 3aganne « XUMHYECKHH COCTaB
TEXHUYECKOM BOJBI, TUI BOJBI H
CIIOCOOBI ee MPUMEHEHH (C
MCII0JIb30BAHUEM HOPMATUBHBIX
TTOKYMEHTOB).
4. JlabopatopHas paboTa
- OnpeneneHue KeCTKOCTH
TEXHUYSCKOH BOABI METOI0M

TUTPOBAHUS.
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MaTepuaIoB CTPOUTEIHHO-
pecTaBpalMOHHOM
NEeITENbHOCTH U JU3aiHa

1. KoHTpoJib Ka4ecTBa TEXHUYECKOU
BOJIbl Pa3HBIX BUJIOB B COOTBETCTBHH C
MmeToqukamu 1mo I'OCT.

2. Co3naHue 1eKOpaTUBHOM
[ITYKaTypKU.

3. [IurMeHTsI B U3/IeHSIX U3 CTEKIIA.
4. UccnenoBanue pa3pyuiaromniero
eCTBUS BOJIbI HA CTPOUTENIbHBIE
MaTepUabl.

5. OLieHKa COCTOSIHUS BO3yXa
paboueii 30HbI CrieUaNuCcTa
(TexHosiora ¢ y4eTom 00JIacTH
npodeccnoHanbHOM NesITENLHOCTH) B
COOTBETCTBUU C HOPMATUBHBIMU
TOKyMEHTaMU

0.1.3 XUMUYECKUI Uccnenosats conepxanue | 1. Tect no teme «XuMUUECKU OK 01
KOHTPOJIb KQ4eCTBa | YIJIEKUCIIOrO ra3a B coctaB atmMmocdepHoro Bo3ayxau  |OK 02
BO3]lyXa BO3JlyXe BO3/yXa paboyeil 30HbI». OK 07

2. IIpakTUKO-OpUEHTUPOBAHHBIE
3a7aHusd HA XUMUYECKUI aHAIIn3
cOCTaBa BO3/1yXa.

3. JJaboparopnas pabota
«OmnpeneneHue coaepKaHus
YIJIEKUCIIOTO ra3a B BO3AyXe
MOMEIICHHUS KCIIPECC-METOZOM.

0.14 XHUMUYECKUI HccnenoBath mpoObI 1. [IpakTUKO-OpHUEHTHPOBAHHbIE OK 01
aHajau3 npoo MaTepuaIoB CTPOUTEIBHO- | 3aJaHusd 1Mo XuMudeckomy ananuzy [(OK 02
MaTepuasoB pecTaBpallMOHHON po0 MaTepuanoB CTPOUTENBHO- OK 07
CTPOHTEIBHO- JeITeBHOCTH U TN3aiiHa pecTaBpaiMOHHOH IS TETFHOCTH 1
pecTaBpallMOHHOM Ju3aiHa.

JESITeTHHOCTH 1 2. JIaboparopnas padota
3aifiHa - UsroroBnenue kpacox (moabop
MTUTMEHTOB U CBSI3BIBAIOIINX BEIIECTB).

9.1.5 Hccnenosanue HccnenoBare xuMudecknii | Y4eOHO-UCCIEN0BATEIbCKAI OK 01
00BEKTOB COCTaB 0OBEKTOB poekT B obnactu uccienoBanuss  |OK 02
TexHOChepbl TexHoc(epbl Ha IpUMeEpe 00BEKTOB TEXHOC]EPHI. OK 04

TEXHUYECKOU BOJIBI 1 Bo3MoxHbBIE TEMBI TPOEKTOB: OK 07
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