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1. O6mas xapakTepucTuka padoueii nporpaMMbl 00111e00pa30BaTEbHON JUCIIHNJIMHBI
«XuMHsD)

1.1. MecTo AWMCHMIUIMHBI B CTPYKType OCHOBHOH NpPO()ecCHOHAJBLHOH
o0pa3oBaTe/IbHOM POrpaMMBbl
OOmieobpa3oBarenbHas JUCHUIUIMHA — «XUMUS»  SBISETCS  00s3aTENbHOM  YacThIO
oOureoOpa3oBarenbHOro 1ukiIa odbpaszoBarenbHOl nporpamMbl CITIO B coorBercTBUU ¢ PI'OC
CIIO no cnenmansroct 43.02.16 «TYPU3M U I'OCTEITPUUMCTBOW.

1.2. lleqin 1 nu1aHupyemMble Pe3y1bTAThl OCBOCHUS JUCHHUIINHBI:

1.2.1. Heau u 3224 JUCHUILIHHDBI

@OopMUPOBAHUE Y CTYJEHTOB XUMHYECKOW COCTABIISIIOIIECH €CTECTBEHHO-HAYYHOM KaPTUHBI
MHpa KaK OCHOBBI MPHUHATHSA PEIICHUM B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CUTYyalUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJIHON Cperie.

3apaum IMCUMILIHHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUUYECKHX TPOIECCOB U
SBJICHUM B OKpYyXarolled cpeae, LEJOCTHOW HAay4yHOM KApTUHBI MHUpPA, B3aUMOCBSA3U U
B3aMMO33aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS MPOBOJIUTH PACUEThl MO XUMHYECKUM (GopMyliaM H ypaBHEHUSIM
XUMUYECKUX PpEaKIui, IJIaHUPOBaTh M HWHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX
AKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKU MPOBEACHUS XUMUYECKUX IKCIIEPUMEHTATBHBIX UCCIEIOBAaHUN
C coOmoJieHueM TMpaBWI OE30MacHOTO OOpalleHus C BeleCTBAMU U JIa0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMECHHUS aHATH3UPOBATH, OLIEHUBATH, MPOBEPATH HA JJOCTOBEPHOCTH U 0000IIaTh
HH(}OpPMAITNI0O XUMUYECKOTO XapaKkTepa U3 pa3IuIHbIX UCTOUYHUKOB;

5) cdopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TIOCIEJACTBUS CBOCH JAEATEIBHOCTH H
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOIIECCOB;

6) cdopmMupoBaTh TIOHMMaHWE 3HAYMMOCTH JOCTIDKEHHUH XUMHUYECKOW HAyKH U
TEXHOJIOTH JIJIs1 Pa3BUTHSI COLIUATLHOMN M TIPOM3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble Ppe3yJbTATbl OCBOEHHs 00HIe00pPa30BaTEJbHOH JUCHMILVIMHBI B
coorBeTrcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kon un
HAMMEHOBaHHeE
dopmupyembIx
KOMIIeTeHI Ui

[Inanupyemble pe3y/ibTAThl 0CBOEHHS THCIHUILIUHBI

Oomue

JAucnunianHapHbie

OK 01. Beibupats
CIOCOOBI peLIeHUS
3ama4
pohecCHOHATBLHOM
JeSITeIIbHOCTH
NPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:

- TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH MacTEepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOH JIEATEIHLHOCTH TEXHOJIOTHUYECKON U
COIMAJILHOW HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,

IUIAHUPOBaTh M CAaMOCTOSITEJIBHO  BBINOJIHATH  TaKylo
NesITeIbHOCTD;
- HMHTEpeC K pa3nu4yHbIM cdepam mpodeccHOHATBHOMI
NesITebHOCTH,
Osianenue YHHBEPCAJIbHBIMH y4eOHbIMH

NMO3HABATEJILHBIMU /1€ CTBUAMM:

a) 0a3oBble JIOTHYECKHUE NeHCTBUA:

- CaMOCTOSITENIbHO (POPMYIHpPOBaTH M aKTyalU3UPOBAThH
npobieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KJIACCU(PUKAIIUU H 0000IICHNUS;

- OINpenensaTh IeNU JEATENbHOCTH, 3a/1aBaTh IMapaMeTphbl U
KPUTEPHUU UX TOCTUKECHUS;

- BBIBJIATH  3aKOHOMEPHOCTM U NIPOTUBOPEYMS B
paccMaTpUBAEMBIX SABJICHUSX;

- BHOCHUTb KOPPEKTHBBI B JIEITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJbTATOB LEJISIM, OLEHUBATh PUCKHU
MOCJIE/ICTBUI 1€ATEIbHOCTH;

- pa3BHBaTh KpEaTUBHOE MBILUICHHE TPU PEUICHUH

YKU3HEHHBIX TTPOOIeM

0) 0a30BbIE HCCAeN0BATEIbCKUE 1eHCTBUSA:

- BIQJeTh HaBBIKAMU  y4eOHO-HCCIIEOBATENBLCKON |
IIPOEKTHOM J1eATEIbHOCTH, HABBIKAMU pa3pelleHus Ipooiem;

- BBISIBIIATH MIPUIMHHO-CJIECJICTBEHHBIE CBSI3U u
AKTYAJIM3UPOBATH 3aa4y, BbBIABHUIATh THUIIOTC3Y €€ PCHICHUS,

- BJIAJIETh CHUCTEMOH XMMHYECKUX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue MOHATHS (XMMHUYECKUH D3JIEMEHT, aToM,
3JIEKTPOHHAst 000JI0YKa aToMa, S-, p-, d-3EeKTpOHHBIE OpOUTATIN
aTOMOB, VIOH, MoJIEKyJIa, BaJICHTHOCTb,
NIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCICHMS, XHMHUYECKas
CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIM 00BbEM, yTIepOAHbIN
ckesneT, (yHKIHMOHAIbHAs TIpyNna, pajuKalg, H30MepHs,
M30MEPBI, TOMOJOTMYECKMH psil, TOMOJIOTH, YIJIEBOAOPOJBI,
KHUCJIOPOA- M a30TCOJEpXKAILINe COCIUHEHUs, OUOJOTHYECKH
aKTUBHBIC BellecTBa (YIJIEBOJBI, JKHPBI, OEJKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJIIPHBIE
COEIUHEHMS], KpUCTAJNIMYecKasl pelieTka, TUIbl XUMHYECKHX
peakumii  (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE,  3K30- U
SHIOTEPMHUYECKHE, pPEaKIUd HWOHHOTO OOMEeHa), pacTBOp,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHL, JNEKTPOJINTUYECKAS
JUcCcoLMalus,  OKHUCIUTENb,  BOCCTAHOBHUTENIb,  CKOpPOCTb
XMUMHUYECKON peakiiM, XHMHUYECKOE€ DPAaBHOBECHE), TEOPHH U
3aKOHBI (T€OpUsl XUMHUYECKOTI'O CTPOEHUS! OPIraHUYECKUX BEILECTB
AM. bytnepoBa, Teopus 3JIEKTPOIUTHYECKON AUCCOLMALNH,
nepuoanueckuii 3axkon JI.MI. MenpneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHN S3BIK XHMMHU,
(akTOJIOTHUYECKUE CBEJCHUS O CBOMCTBAX, COCTABE, OJIYUCHUHU U
0€30I1aCHOM HCIIOJIb30BAaHUM BAKHEHIIMX HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN NEATEIbHOCTH
YEII0OBEKA;

- YMETb BBIABJIATH XapaKTEpHblE NPU3HAKU U B3aUMOCBS3b
W3YYECHHBIX IOHATUH, IPUMEHATH COOTBETCTBYIOIIME IOHATHUS
IIpY OINHUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIIECTB W HUX IPEBpAICHUl; BBIABIATH
B3aMMOCBSA3b  XMMMUYECKHX 3HAaHUH C  TIOHATUSIMM U
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HAaXxOJIUTh  apPryMEHTBl  JUIS  JIOKA3aTeJbCTBA  CBOMX
YTBEPKJICHUM, 3a1aBaTh IapAMETPhI U KPUTEPUU PELLICHUS;

- aQHAJIM3MPOBATh IIOJYyYCHHBIC B XOJC PEIICHUS 3aJIa4yM
pe3y.]'IBTaTBI, KpI/ITI/I‘-IeCKI/I OIICHUBAaTh HX I[OCTOBepHOCTL,
MIPOrHO3UPOBATh K3MECHCHHUE B HOBBIX YCIIOBHSX;

- yMeTB HepeHOCI/ITB 3HAHUA B HO3HaBaTCJIBHYIO n
MIPAKTHUYECKYIO 00JIaCTH KU3HEACATCIILHOCTH;

- YMETb HHTErPUPOBATb 3HAHUA U3 PA3HBIX MPEIMETHBIX
obnacre;

- BBIJBUI'aTb HOBBIC HIACH,
MOJIXO/IbI U PEIICHUS;

- CIIOCOOHOCTh X MCIIOJIb30BaHUs B IIO3HABATCILHOU U
COLIMAJILHOU ITPAKTHKE

npeajiaratb OpUTHHAJIbHBIC

MIPEACTABICHUSAMU APYIHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCMOJIb30BATh HAMMEHOBAHUS XUMUYECKUX COCTUHEHUI
MEXIYHAPOAHOTO COK3a TEOPETUYECKOM M NMPHUKIAJHOW XUMHH
W TPUBUAIBHBIC HA3BaHUS BAXKHEMIIMX BEIIECTB (DTUJIEH,
alleTWsieH, TIulepuH, QeHon, ¢opManbaerua, yKcycHas
KUCJIOTa, TJIMLMWH, YTapHbIA Ta3, YIVIEKUCIBIA ra3, aMMHak,
raiieHass M3BECTb, HEralleHass W3BECTb, IUThEBAs coja H
JIPYTHUX), COCTaBIISATh GbopMyIIbI  HEOPraHWUYECKHX U
OpraHUYEeCKHUX BEIIECTB, YPABHEHUS XHMHUYECKUX PEaKIIMii,
OOBSICHATH UX CMBICH; MTOATBEPIKIATh XapaKTEPHBIC XUMUICCKUE
CBOMCTBAa BEIIECTB COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMH H
3alUCAMU YPABHEHUI XUMUYECKUX PEAKLIHIMA;

- YMeTb  yCTaHaBIMBATh  IPUHAUIEKHOCTh  H3YUYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB K OINPEAECICHHBIM
KJIaccaM U IpyIIaM COEAMHEHUH, XapaKTEPU30BaTh UX COCTAB U
BAXKHEHIIME CBOWCTBA; ONPEAENATh BHUJBl XUMUUYECKUX CBS3EH
(xoBaJIeHTHAsl, MOHHAs, MeETAJIMYecKasi, BOJOPOJIHAsS), THIIbI
KPUCTANIMYECKUX  PEHIeTOK  BEHIeCTB;  KJIacCU(UIIMPOBATH
XUMUYECKUE PEAKLINH;

- chopMHUPOBaTh TPEICTABJICHUS: O MATCPUATBHOM CIUHCTBE
MHpa, 3aKOHOMEPHOCTSX U [TO3HABAEMOCTH SIBJIEHUU MIPUPOJIBI; O
MECTE U 3HAYEHUU XUMHUH B CHCTEME E€CTECTBEHHBIX HAayK U €€
poiiu B OOeCreueHUN YCTONYMBOIO pPa3BUTHS UYEIOBEYECTBA: B
pelIeHnr poOJIeM SKOJIOTHYECKOH, SHEPTeTUIECKON U MTUIIEBON
0€30MacHOCTH, B pPa3BUTUU MEIUIUHBI, CO3JaHUM HOBBIX
MaTepuaioB, HOBBIX MCTOYHUKOB JHEPIUH, B OOCCICUCHUH
paloOHaIbHOIO  MPUPOJIOINONB30BaHUS, B  (HOPMUPOBAHUU
MHUPOBO33pEHUST M OOmed KyJIbTyphl 4YEJIOBEKa, a Takke
HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3[0POBBIO
U IIPUPOJHOM cpene;

- BJIAJETh CUCTEMOW XMMHYECKHX 3HAaHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIATralOIINe TMOHATUA (JOMOJHUTEIBHO K CHCTEME
MOHATHIM  0a30BOT0  YPOBHsS) - HW30TOINBI, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHHE aroMa, THOpUAM3AIS aTOMHBIX
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opbutaneii, xumudyeckas cBs3b ("T " u "', KpaTHbIE CBS3H),
MOJIIpHAsl KOHIICHTpAIHMsl, CTPYKTypHas (opMyia, H30Mepus
(cTpykTypHasi, reoMerpuueckas (IL[UC-TpaHC-U30MEpPHs), THIIbI
XUMHYECKUX peakiuii (ToOMO- U TETEepPOreHHBIE, OOpaTUMBbIC U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, TUCIIEPCHBIE CHUCTEMBI),
KPUCTAJIOTHAPATBI,  CTETNICHb  JIUCCOIMAIIAU,  DJIEKTPOIIU3,
KPEKUHT, pU(OPMHHT); TEOPUHM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PECHUYCCKUE 3HAHMS, JIeKAIIUE B OCHOBE TOHUMAHUS
NPUYUHHOCTY U CHCTEMHOCTH  XHMHYECKUX  SIBJICHUH,
COBpEMEHHBIC TMPEJICTABICHUS O CTPOCHHM BEIIECTBA Ha
aTOMHOM, MOJICKYJISIPHOM W  HaJIMOJIEKYJSIPHOM  YPOBHSX;
NPEJICTaBICHUST O  MEXaHM3MaX  XUMHUYECKUX  PEaKIHid,
TEPMOJUHAMHYECKUX M KUHETHUECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAaHUsI, O XHUMHYECKOM pPABHOBECHH, JTUCTICPCHBIX
cucTeMax, (pakToJIOrMuecKue CBEICHHsSI O CBOMCTBaX, COCTaBe,
MOJNly4eHUH ©  OE30MacHOM  HCIOJB30BAaHUU  BAKHEHIIIHMX
HEOPraHMYECKUX M OpPraHM4YecKMX BELIECTB B OBITY U
MPAKTUYECKON JIEATEIBHOCTH YENIOBEKa; OOIMUX HAyYHBIX
NPUHIIMIIAX ~ XUMHUYECKOTO  TPOM3BOACTBA (Ha  IpuMepe
MPOU3BOJCTBA  CEPHOM  KHUCIOTHI, aMMHaKa, METaHOJIA,
nepepaboTku HePTH);

- YMEThb TPOBOJUTH PACUETHI MO XUMHUYECKUM QopMmysiaM U
YpPaBHEHUSAM  XUMHUYECKUX PEAKIHU C  HCIOJIb30BaHUEM
¢usnueckux BenuuYMH (Macchl, oObeMa Ta30B, KOJIUYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIUYECTBEHHOU
CTOPOHBI: pacueThl MO HAXOXKICHUIO XUMUYECKOU (HOPMYIIBI
BEIIECTBA; pacyeThl Macchl (00bema, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKlvu, €ClM OJIHO M3 MCXOJHBIX BEIIECTB JaHO B
BUJE  pacTBopa C  OMNPEICICHHOM  MAaccoBOM  Jojei
pacTBOPEHHOrO BEIIeCTBA WM JaHO B H30BITKE (MMeEeT
MPUMECH); pacyeTbl MaccoBOM MM OOBEMHOW JOJM BBIXOJA
MPOJYKTa PEaKIMU; pPacueThl TEIUIOBOrO 3(dexra peakiuid,
00BEMHBIX OTHOILLIEHUH Ira30B;

- YMETh BBISBJIATh XapaKTEpHbIE TPHU3HAKH W B3aMMOCBS3b
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W3YYECHHBIX IOHATUH, IPUMEHATH COOTBETCTBYIOLIME IOHATHUSA
IIPU ONMCAaHUU CTPOEHUS M CBOWCTB HEOPraHWYECKUX H
OPraHMYECKUX BEINECTB W HX IPEBpAIlCHUN; BBIABIATH
B3aUMOCBA3b  XMMHMYECKMX 3HAHMM €  TOHATUAMU U
IPEJCTAaBICHUAMHU JAPYIMX MPEAMETOB Uil Oojiee OCO3HAHHOTO
MOHUMaHHS U OOBSACHEHHSI CYyITHOCTH MaTEpUAIBHOTO €IMHCTBA
MHUDPA; MCIOJIb30BaTh CUCTEMHBIE XMMHWYECKHE 3HAHWS I
OOBSICHEHUS] ¥  TNPOTHO3UPOBAHUS  SIBICHUH, HMEIOMINUX
€CTECTBEHHOHAYYHYIO IIPUPOAY;

- YMETh HUCIOJb30BaTh HAUMEHOBAHUS XUMHUUYECKUX COCIUHEHUN
MEXIyHapOAHOIO COX03a TEOPETHYECKOM M MPUKIAJIHON XUMHUHU
Y TPUBHAJIBHBIC HA3BaHUs BELIECTB, OTHOCAIIMXCS K U3YYCHHBIM
KJlacCaM OpIraHMYECKMX M HEOPraHWYEeCKHX COCIUHEHUM;
HCIIONIB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBIICHMS
dbopMya1  HEOpPraHMYECKHMX  BELIECTB, MOJIEKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIlEHHBIX M CKEJIETHBIX)
dbopMya OpraHMYEeCKMX BEILECTB; COCTaBIATb YpPaBHEHMS
XUMUYECKUX  peakUUil M  pacKpblBaTb HUX  CYIIHOCTH:
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMH  IOCPEACTBOM
COCTaBJICHUS DJICKTPOHHOTO OajaHca 3THUX PpeaKIUil; peakiuii
MOHHOrO OOMEHa IyTeM COCTaBJIE€HUS MX IOJHBIX U
COKpPAILICHHBIX HOHHBIX YpPaBHEHUH; pEaKkUHUi THUIPOJIU3a,

peakuuit KOMIUIEKCO0Opa3oBaHus (Ha npumepe
TUPOKCOKOMILJIEKCOB IIMHKA W aJIIOMUHUS); TOJITBEPKAATh
XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB

COOTBETCTBYIOIIMMU JKCIIEPUMEHTAMMU U 3alIUCSIMU YPaBHEHUU
XUMHUYECKUX PEAKLIUN;

- YMeTh KJacCU(UIMPOBATh HEOPraHUYECKUE U OPTraHUYECKHE
BELIECTBA M XUMHUYECKHE pPEaKlUH, CaMOCTOSITEILHO BBHIOMpPATH
OCHOBAHUS W KPUTEPHUH JUIS KJIACCU(PHUKAIMUA H3Y4aeMBIX
XUMHUYECKUX OOBEKTOB; XapaKTEepPU30BaTh COCTaB U Ba)KHeHIIne
CBOMCTBA BEILECTB, IIPUHAJICIKAIUX K ONPEIACICHHBIM KJIacCaM
U TpylnaM COeAUHEHHH (MpPOCThble BEIIEeCTBA, OKCHIBI,
THJPOKCH/IbI, COJIM; YTIEBOJAOPOIBI, IPOCThIe 3(UpPBI, CHHPTHI,
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(beHomNbl, anbIerubl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIC
3QUpPBI, KHUPBI, YIIEBOJABI, AMHHBI, AMHUHOKHCIOTHI, OCIKH);
MPUMEHATh 3HAHUS O COCTABE M CBOWCTBAX BELIECTB MJIA
AKCIIEPUMEHTAJIbHON  MPOBEPKU  THUIOTE€3  OTHOCUTEIHHO
3aKOHOMEPHOCTEH NPOTEKaHUs XMUMHYECKUX peakiuid U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIIECTBIICHHUS;

- yMeTh NOATBEPKJIaTh Ha KOHKPETHBIX IPHUMEPAX XapPaKTep
3aBUCUMOCTH  PEAKIMOHHOH  CIIOCOOHOCTH  OpPraHUYECKHUX
COCJMHEHHUIM OT KpAaTHOCTH M THMa KoBajeHTHOH cBsizu ("TF " u
""), B3aMMHOT'O BJIMSIHUSA aTOMOB M I'PYII aTOMOB B MOJIEKYJaX;
a Takke OT 0OCOOCHHOCTEH peanu3aluu pa3IuYHbIX MEXaHU3MOB
IIPOTEKAHUS PEaKLUM;

- YMETb XapaKTepHu30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YKJIEHHOM COCTOSHUH) U HMOHOB XUMHYECKHX
aneMeHToB 1 - 4 mepuomoB llepmoamueckoir cuctemsl JI.H.
MenzneneeBa M HUX BaJEGHTHbIE BO3MOXXHOCTH, HCIOJB3YS
nousitus "s", "p", "d-anekTpoHHBIE" OpOHUTANN, YHEPTETUUECKHE
YPOBHHU; OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMblX HUMH COETUHEHHH IO
MEePUOIaM U TPYIIaM;

OK 02. B o6s1acTH HEHHOCTH HAYYHOI'O NO3HAHUS: - YMETb IUIAHUPOBATH U BBINOJIHATH XUMHUECKUNA 3KCIEPUMEHT
Hcnonb30Bath - c(hOpPMHUPOBAHHOCTb MHPOBO33PEHHs, COOTBETCTBYIOLIETO | (IPEBpallleHHsl OpPraHMYEeCKUX BEUIECTB IPU  HarpeBaHHH,
COBpPEMEHHBIC COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH W OOIIECTBEHHOH | MOJlydueHHE STHJICHAa W W3yYeHHE €ro CBOWCTB, KauyeCTBEHHBIC
CpeZCTBa IIOUCKA, MPAKTUKH, OCHOBAHHOTO Ha Juasnore KyJbTYp, | pEaKIIMM Ha  alubJAETHJbl, KpaxMmall, YKCYCHYI KHUCIOTY;
aHanu3a u CIOCOOCTBYIOLIETO ~ OCO3HAaHHMIO  CBOETO ~ MecTa B | JieHaTypanus OEJIKOB TpU HarpeBaHWM, LBETHBIC PEAKIINU
UHTEpIpEeTaluu MOJIUKYJIBTYPHOM MHUDE; 0€nKOoB; MPOBOJIUTH PEAKIMHM HOHHOIO OOMEHa, ONpeaeisTh
UHPOPMALIUU 1 - COBEpILIEHCTBOBAHHE SI3bIKOBOM M UMTATENBCKON KYJIBTYpBI | CPEey BOJHBIX PaCTBOPOB, KaUeCTBEHHBIC PEAKIIUU Ha CyIbdart-,
MH(POPMALIMOHHBIE KaK CpeJCTBAa B3aUMOJICHCTBUS MEX[IY JIIOJbMU U TO3HAHUS | KapOOHAT- U XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHMS; pellaTh
TEXHOJIOTUH JUIS MHpA; JKCIIEpUMEHTaJbHbIE 33daud 1o TeMaM "Metamnsl" u
BBINOJIHEHUS 3a/1a4 - OCO3HaHHUE IIEHHOCTU HAay4YHOH NeATEeNIbHOCTH, FOTOBHOCTH | "Hemeramnsl") B  COOTBETCTBMM C NpPaBWIAMH TEXHUKHU
npodeccuoHanbHON OCYILECTBIISITh IPOECKTHYIO u HCCIIEI0BATEIbCKYIO | O€30IMacHOCTH IPU OOpAIEHHH C BELIECTBAaMU U JIAOOpaTOPHBIM
JeSITebHOCTH JesITebHOCTh MHANBUIYAIBHO U B TPYIIIIE; 00OpyJOBaHUEM; MPEIACTABIATh PE3YyibTaThl XHMHUYECKOTO

OsJaajnenne YHUBEPCAJIbHBIMH Y4eOHBIMH | DKCIIEpUMEHTa B (OpMe 3amiCH ypaBHEHHH COOTBETCTBYIOLIHX
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MO3HABATEJIbLHBIMHU ACHCTBUAMM:

B) padorta ¢ nngopmanmeii:

- BJIaJIETh HaBbIKAMHU I1OJy4YeHHs HHPOPMALIUU U3 UCTOUHUKOB
pPa3HBIX THUIIOB, CAaMOCTOSITEIBHO OCYILIECTBIATH IIOUCK,
aHaliM3, CUCTEMAaTH3alMI0 W HMHTEpIpeTaluo HH(opManuu
pa3NUYHBIX BUAOB U (POPM NpEICTABICHUS;

- co3JaBaTh TEKCTbl B PAa3JIMYHBIX (opMaTax C Y4ETOM
Ha3zHauyeHUs WH(POpMAIMK M LEJNEBOH ayIuTOpHH, BBHIOMpas
ONTUMAJIbHYIO (hOpMY IIPEACTABICHUS U BU3YaIU3aLUH;

- OLIGHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTDh HH(POPMAIIUH, ee
COOTBETCTBHE IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- UCII0JIb30BATh cpencTBa MH(POPMALIMOHHBIX u
KOMMYHMKAIIMOHHBIX TEXHOJOTUMH B PEUICHUM KOTHUTUBHBIX,
KOMMYHHMKAaTUBHBIX M  OpPraHM3allMOHHBIX  3a7a4 ¢
COOJIFOICHUEM TpeOoBaHUI OPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHus, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAILIMOHHOHN 0€3011acHOCTH;

- BJIaJIETh HaBbIKAaMH PACIIO3HABAHUS U 3aIUTH HH()OpMAIIH,
MH(POPMALMOHHOM 6€3011aCHOCTH JTMYHOCTH;

peakuuii U (GOpMyIHpPOBATh BBIBOABI HAa OCHOBE JTHX
pE3yJIbTaTOB;
- yMeThb  aHaJU3upoOBaTh  XMMHUYECKYI0  HH(pOpMAIHIO,

[I0JIy4a€Myl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTB MaccOBOM
uHpopMauuy, ceTb IHTEepHET U Apyrue);

- BJIAZIETh OCHOBHBIMU METOJJaMH Hay4YHOI'O IIO3HAHMsI BEILIECTB U
XMMUYECKUX SIBIEHUI (HaOI0AeHNe, U3MEPEHHE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- yMeThb HIPOBOJUTH pPACUYEThl 10 XUMHUYECKUM (opMmysiaM H
YPaBHEHHUAM  XMMHUYECKHUX PEAKIUM C  HCIOJIb30BaHUEM
¢Gu3MYecKux  BEIMYMH, XapaKTepU3YIOLIMX  BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObemMa (HOpMalbHBIC
yCIOBMsI) Ta3oB, KOJIMYECTBA  BEILECTBA;  HCIOJIb30BAThH
CUCTEMHbBIE XMMMUYECKHE 3HAHWs Il NPUHATUS PEIICHUN B
KOHKPETHBIX H3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELECTBAMU
U UX IPUMEHEHUEM;

- yMeTb CaMOCTOATEJIbHO IUIAHUPOBaTb U HPOBOJUTH
XUMHUYECKUH HKCIEPUMEHT (IIOJyYyeHHUE M H3Y4YEHHE CBOMCTB
HEOPraHMYeCKUX M OpPraHUYECKUX BEIIECTB, KaueCTBEHHbIE
peakuuu YIJIEBOIOPOIOB Ppa3IUYHbIX KJIACCOB u
KHUCJIOPOACOEPKAIUX ~ OPraHUYECKUX  BEILECTB, PpELICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 PACIIO3HABAHUIO HEOPTraHUUECKHUX
Y OPraHUYECKUX BELIECTB) C COOII0IEHUEM ITPaBUII 0€30I1aCHOTO
oOpalieHusi ¢ BEIeCTBaMU U J1aOOpaTOPHBIM 00OPYJIOBAaHHUEM,
dbopMyaMpoBaTh  LEAM  MCCIEIOBAHUSA, IPEJOCTaBIATh B
pa3nu4yHOi hopMe pe3yNbTaThl HIKCIEPUMEHTA, AaHATU3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTb;

- YMETb OCYILECTBIATH LICJICHANIPABICHHBIN ITOMCK XUMHUYECKOU
MHPOPMALIMK B Pa3IMYHBIX MCTOYHHMKAX (HaydHas M ydeOHO-
Hay4yHas JIMTEparypa, CPeiCTBAa MAacCOBOW HH(OPMALUHU, CETh
WHTepHeT u Ipyrue), KpUTUYECKH aHAIN3UPOBATh XUMHUECKYIO
uHpoOpManuio, TmepepadaTbiBaTh €€ M HCIONb30BaTh B
COOTBETCTBHUH C MOCTABJICHHON y4eOHOH 3a1a4eii;

- BJIAJICTh CUCTEMOM 3HAHUMM O METOJAaX HAy4YHOrO IIO3HAHUs
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SIBJICHUM MPUPOJbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX M
YMEHUSIMH TPUMEHATh 3TU 3HAHUA MPHU IKCIIEPUMEHTAIBHOM
UCCIICIOBAaHUHM BELIECTB U i1 OOBSICHEHHS XUMHYECKHX
SBJICHUW, HMEIOIKUX MECTO B MPUPOJE MNPAKTUYECKOU
JIeATEIbHOCTH Y€JIOBEKA U B IOBCETHEBHOM JKU3HU;

OK 04. D¢ dexrruBHO

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATCIIBHOCTH U

- YMCTh IIJIAHUPOBATHL W BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT

B3aUMO/ICIICTBOBATh U | CAMOOINPEAEIICHHUIO; (mpeBpalieHuss OpraHMYeCKHMX BEIIECTB IIPU HarpeBaHuUM,

paboTath B -OBJIaICHHE HaBbIKaMU y4e0HO-UCCIIEI0BATENbCKOM, | MOTYYEHHE STUJIEHa W W3YYEHHE €ro CBOICTB, Kaue€CTBEHHBIE

KOJIJIEKTHBE U MIPOEKTHOM M COLIMANBHOM JeSITeIbHOCTH; peakiMM Ha aubAErH]bl, KpaxMmall, YKCYCHYI KHUCIOTY;

KOMaHie OBiajgeHne  yHUBEpPCAJbHBIMH  KOMMYHHMKATHMBHBIMM | JIcHaTypanusi O€JKOB IIpM HAarpeBaHUM, LBETHBIE pPEAKIUU
AeficTBUSIMM: 0€nKOB; MPOBOJIUTH PEAKIMH HOHHOIO OOMEHa, ONpeaeisTh
0) coBMecTHasi 1eiTeJIbHOCTh: Cpeay BOJHBIX PacTBOPOB, KAUECTBEHHbIE peakuy Ha Cyibdar-,
- MOHMMAaTh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOW M | KapOOHAT- M XJOpPUA-aHMOHBI, Ha KaTHMOH aMMOHHS; peIIaTh
WHJUBUTyTbHOU PabOTHI; OKCIIEpUMEHTANIbHBIE  3a7aud 1o Temam "Meramibl" u
- NpUHUMATh Lenu COBMECTHOM  nesitenbHOCTH, | "Hemertamnbl") B COOTBETCTBMM C MpaBWIAMH  TEXHUKHU
OpPTraHU30BBIBaTh W KOOPAWHUPOBATH JIEHCTBHA 1O €€ | 0€30MacHOCTH MpH OOpAIIeHUH C BEIECTBAMU M JIAOOPATOPHBIM
JOCTH)KEHHIO: COCTaBJIATh IUIAH JEHCTBUH, pacmpenensaTh | 000pyAOBaHHEM; TNPEACTaBIATh  PE3yJbTaTbl XUMHUYECKOTO
POJIHM C Y4eTOM MHEHHUI YYaCTHHUKOB OOCYXJIaTh PE3yJbTaThl | IKCIIEPUMEHTA B (hopMe 3amucu YpaBHEHUH COOTBETCTBYIOIIUX
COBMECTHOH paboTBhl; peakuMii ¥ (QOpPMyNIHpPOBaTh BBIBOABI Ha OCHOBE 3THX
- KOOpIMHHUPOBAaTH M BBINOJIHATH pabOTy B YCIOBUAX | PE3yJbTAaTOB;
peanpHOro, BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO | -yMETh  CaMOCTOATENIBHO  IUIAHUPOBaTb M NPOBOAMTH
B3aUMOJICUCTBUS; XUMHUYECKUH HKCIEPUMEHT (TIOJyYyeHHE M H3Y4YEHHE CBOMCTB
- OCYLIECTBJISTh MO3UTHBHOE CTPAaTErHYEeCKOe IOBEJCHUE B | HEOPraHMYECKUX UM OpPraHMYECKMX BEIIECTB, KAauyeCTBEHHBIE
pa3IMYHBIX  CUTyalusiX, HpPOSABIATH  TBOPYECTBO U | PEaKLUHU YIJIEBOIOPOIOB Ppa3IUYHbIX KJIACCOB u
BOOOpaxkeHue, ObITh MHUIIUATHBHBIM KHCJIOPO/CO/IEPKAIIMX ~ OPraHUYECKUX  BEIECTB, PpELICHUe
Ognanenue YHUBepCaJbHBIMU PeryJiiTUBHBIMM | SKCIIEPUMEHTAJIbHBIX 33]1a4 110 PacllO3HABAHUIO HEOPTaHUYECKUX
AeficTBUSIMM: Y OPraHMYECKUX BEILIECTB) C COOII0IEHUEM MTPaBHUII 0€30I1aCHOTO
I') NpUHATHE ce0sl U APYTUX JIIOJeil: oOpalieHusi ¢ BelecTBaMU U JTaOOpaTOPHBIM 00OPYIOBAaHUEM,
- NPUHMMATh MOTUBBI M apryMEHThl IPyTuUX JoJed mpH | GopMynupoBaTh LEJIM  HCCIEIOBAaHUS, NPEAOCTaBIATh B
aHaJIN3€ PEe3yJIbTaTOB JIEATEIbHOCTH; pa3nu4IHOi (opMe pe3yNbTaThl IKCIIEPUMEHTA, AaHATU3UPOBATh U
- IPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOEH HAa OMIMOKH; | OLIEHUBATh UX JIOCTOBEPHOCTH;
- pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € O3UIMH JIPYrOro
4eJIOBEKa;

OK 07. B o6s1acTH 3K0/10rMYECKOr0 BOCIUTAHUS: - copMHpOBaThH MPEACTABICHUS: O XUMUIECKOH COCTABIISIONICH
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ConelicTBOBaThL
COXPAHCHUIO
OKpYXaroIliei cpepl,
pecypcocOepexeHHIo,
MPUMEHATH 3HaHUA 00
W3MCHEHUH KJIMMATa,
MIPUHIIUIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3 PeKTUBHO
JIIEUCTBOBATEL B
YpE3BbIYANHBIX
CUTYaLUAX

- cOPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYpbl, IOHUMaHHUE
BIUSHUS  COLMAJIbHO-DKOHOMMUYECKHUX  IIPOLECCOB  Ha
COCTOSIHME MPUPOJHOM W COLMAJIBHOW CpeAbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa KOJIOTHYECKUX Mpo0iIeM;

- IJTAHUPOBAHUE M OCYIIECTBIICHUE JICUCTBUI B OKPY KarOIIEH
cpele Ha OCHOBE 3HAHUA LeJled YCTOMYMBOIO pa3BUTHUSA
YEJI0BEYECTBA;
AKTUBHOE  HENpPUSITHE
OKpY’KarollleH cpeae;

- YMEHHE MIPOrHO3UPOBATh HEOIATONPUATHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS NPEIIPUHUMAEMBIX JIEUCTBUI, MPENOTBPAILATH
UX;

- paciimpeHue
HaIIPaBJIEHHOCTH;
- OBJIa/ICHUE HaBBIKAMH Y4eOHO-HCCIIeI0BATENIbCKOM,
MPOEKTHOMN U COLIMATIbHOM AEATEIIbHOCTH;

JEUCTBUM, NPUHOCAILIUX  Bpen

OIIbITa JCATCIIBHOCTH JKOJIOTHYECKOU

€CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHUU B MO3HAHUU
SBIICHUN MPHUPOJIBI, B (POPMUPOBAHUN MBIIUICHUS M KYJIBTYPbI
JUYHOCTH, €€ (PYHKUMOHAIBHOM TpaMOTHOCTH, HEOOXOIMMOU

JJISL peIICHUA MMPAKTUYICCKUX 3aa4 u 3KOJIOTHUYCCKHN
00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M TPUPOIHOM
cpene;

- yMeTh COOJI0/IaTh TpaBWia KOJOTHUYECKH IeJIeCO00pa3HOro
MOBEJCHUS B OBITY W TPYIOBOW JIEATCIBHOCTH B IENSIX
COXPAaHEHHUSI CBOEro 3J0pOBbS M OKPYXKAIOUWIEH MNPUPOTHON
Cpenbl; Y4YWTHIBaTh OMACHOCTh BO3JCHCTBUSL HA  JKHUBBIC
OpraHu3Mbl  OMNPEACIICHHBIX  BEIIECTB, TMOHUMAas  CMBbICI
IIOKa3aTelisl MPeAeIbHON TOIyCTUMON KOHIICHTPALIHH;

- yMeThb IMPOTHO3UMPOBATh, AHAJIM3UPOBAaTh M OLIEHUBATH C
MO3UIUN DKOJIOTHYSCKOM 0€30IaCHOCTH MOCIIEACTBUS OBITOBOM
U TPOU3BOJICTBEHHOW JEATEIBHOCTH YEJIOBEKA, CBA3aHHOU C
nepepaboTKOM BEIIECTB; UCTIOIb30BATh OMYyUCHHBIC 3HAHUS JIJIS
NPUHATHS TPaMOTHBIX PEIICHWH TPoOJIeM B CHUTYyaIusx,
CBSI3aHHBIX C XMMHEH;

- yYMEThb OCO3HaBaThb OIACHOCTh BO3JICHCTBUSA Ha >KUBbIC

OpraHu3Mbl  OIPEACIICHHBIX  BEIIECTB, IIOHMMAas  CMBICI
IOKa3aTeNsl MPEeAeNIbHOM  JOIMYyCTUMOM  KOHLIEHTpalMH, U
HNOSICHATh ~ HAa  INpUMEpPax  CIOCOObl  YMEHBLUIEHUS U

nNpeaoTBpallCeHUsd HX BpPCIAHOI'O BOSHCﬁCTBHH Ha OpraHusm
YCJIOBCKA.
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B nmensx moaroroBku oOydwarommuxcs K Oyaymied mpodecCHOHaIbHOM NeATENbHOCTH NpH
M3Y4YeHUH yueOHOro mpenMera « XMMUs» 3akiaabiBaeTcsi ocHoBa il popmupoBanus 11K B pamkax
peanmmzannu OOIT CIIO no cnenuansHocT. CHEMUANKUCT MO TYPU3MY U TOCTENPUUMCTBY (6a30BOM
MOATOTOBKM) JTOJKEH 00J1a1aTh MPOPeCCHOHATbHBIMU KOMIIETEHIIUSIMHU, COOTBETCTBYIOIIUMHU BUAAM
JEeATEIbHOCTH:

opeanuzayus U KOHMPOIb MeKyujel O0esmenrbHOCMU CIyiHCO Rpeonpusmuil mypusma u
20CmMenpuuMcmea

[1K 1.1. IlnanupoBaTh TEKYIIyIO AESTENIbHOCTh COTPYAHUKOB CIY>KO MpeANpUsATUi Typr3Ma U
TOCTENPUUMCTBA.

[IK 1.2. OpraHu3oBbIBaTh TEKYIIYIO JEATEIbHOCTh COTPYAHHMKOB CIYXO MpearnpusTHii
Typu3Ma U TOCTENPUUMCTBA.

I[IK 1.3. KoopauHupoBaTb H KOHTPOJHUPOBATH JESATENIBHOCTh COTPYAHHUKOB CIY>KO
MPEANPUATHI TyprU3Ma U TOCTENPUNMCTBA.

[1K 1.4. OcymiecTBasTh pacdeThl C TOTPEOUTEISIMU 3a MTPEAOCTABICHHBIE YCITYTH.

npedocmasiienue myponepamopckux u mypazenmckux yciyz (no esloopy)

[1K 2.1. OdopmnsaTs u 06padbaThIBaTh 3aKa3bl KJIMEHTOB.

1K 2.2. KoopauHupoBath paboTy 10 peaqu3aliy 3aKasa.

2. CTpyKTypa U coep:kaHue 0011e00Pa30BaTeJIbHON JUCHUILTHHBI «XUMUD)

2.1. O0beM JUCHUIINHBI U BBl y4eOHOH padoThI

Buna yueOHoii padoThl O0Bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHHUIINHBI 78
B T.4.

OcHOBHOe coep:kaHue 62
BT. U..

TeopeTudIecKoe 00ydeHue 18
MIPAKTUYECKUE 3aHATUS 12
nmabopaToOpHBIE 3aHATHUS 32
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COepPKaAHME (CONEPKAHUE 14
NMPUKJIATHOTO MOYJISA)

BT. U..

TEOPETHUECKOE 00yUueHre 2
MPAKTUYECKUE 3aAHATUSA 2
J1a00paTOPHBIC 3aHITHS 10
IIpome:xyTouHast arTecTanus Au@pdepeHuMpPoOBaHHBIN 3a4eT 2
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2.2. TemaTuyecKMii JIAH U COAEPKAHME TUCITUILTHHBI

HaumenoBanue Coaep:xaHue yueOHOro MaTepuasa (OCHOBHOE H PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem | Dopmupyembie
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY/Ib 4acoB | KOMIIETEHUHH
1 2 3 4
OcHoOBHOE coiepxaHue 56
Pa3znesn 1. OcCHOBBI CTPOEHUSI BelleCTBA 4
Tema 1.1. OcHoBHoOe coep:kaHue 3 OK 01
Crpoenne Teopernueckoe o0yueHue 2
aTOMOB CoBpeMeHHas MOJIeTIb CTPOCHUS aToMa. DIeKTpoHHas KoHurypauus aroma. Knaccupukanums XuMHIECKUX
XUMHUHCCKIX AIIEMEHTOB (S-, p-, d-3eMeHTHI). BanenTHbIe 31eKTpoHbl. BaneHTHOCTh. DlIeKTpOoHHAast TPUPOJa XUMHYECKON
SJICMCHTOB H CBSI3U. DIIEKTPOOTPHUIIATEILHOCTE. KOBajieHTHAs CBsI3b, €€ Pa3HOBHIHOCTH M MEXaHU3MbI 00Pa30BaHUS
HpHUpoJa 5 (0OMEHHBIN ¥ TOHOPHO-aKIENTOPHBIN). MloHHas cBs3b. MeTalmndeckast CBsi3b. BoiopoaHast CBS3b.
XHMHHICCKOH MeKMOJICKYIIPHBIE B3aUMOICHCTBHSI.
CBA3H M30TO1BI, OCHOBHOE M BO30Y)KJICHHOE COCTOSTHUE aTOMa, THOPHIM3aIis aTOMHBIX OpOUTAJICH.
IIpakTyeckune 3aHATHS 1
Pemenre mpakTUuecKuX 3a/laHUi Ha COCTABJICHUE AIICKTPOHHO-Tpadudeckux Gopmyi snemeHTon 1—4
MEePHOJIOB.
Pemenue 3aganuii Ha UCMOJB30BAHUE XMMUYECKOW CUMBOJIMKY U Ha3BaHMI COEMHEHUI IO HOMEHKJIAType
MEXIYHAPOAHOTO COI03a TEOPETUUYECKON U MPUKIAAHON XMMUU U TPUBUAIBHBIX HA3BaHUH JI COCTaBJICHUS
XUMUYECKHUX (DOPMYJT ABYXaTOMHBIX COeAMHEHUH (OKCHAOB, CYIb(UI0B, TUAPUIOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COCAMHEHHUI OTJEIbHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coiep:kaHue 1 OK 01
[Tepronnyecknii | TeopeTnuyeckoe o0yueHue OK 02
3aKOH M TAOMMIA | TpakTHueckHe 3aHATHS 1
J.1. Menaeneena —
[Tepuoanueckas cucrema xuMuueckux aemeHToB .M. MenaeneeBa. @usnueckuii cMbicha [lepuoguyeckoro
3akoHa /I.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH
MIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOXKEHHUEM XUMHUYECKOT0 aseMenTa B [lepuoanueckoit
cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuonnueckoro 3akona .M. Menneneesa. [Iporaosst
.M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.
Pelienre nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3aIUI0 XUMUYECKUX
AJIeMEHTOB «MeTanueckre / HeMeTaJINYeCKHe CBOMCTBA, 3JIEKTPOOTPUIIATENIbHOCTh U CPOJCTBO K
AJIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JEKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM B
MEPUOINYECKON cucTeMe XuMuieckux rneMeHToB .M. MeneneeBay.
Pazgen 2. XumMudecKkue peakuuu 6
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Tema 2.1. Tunesr
XUMHUYCCKUX
peaxkuuii

OcHoBHOe conep:kanne

TeopeTnyeckoe o0yueHue

Knaccudukanus u TUITBI XUMUYECKUX PEAKIHil C y4aCTHEM HEOpTraHWYECKUX BemlecTB. KomnuecTBeHHBIC
OTHOILIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUYETHI [0 YPABHEHHUSIM XUMHYECKUX
peakuuii. Monb Kak eIMHUIA KOJIMYECTBa BellecTBa. MossipHas Macca. 3aKOHBI COXPAHEHUSI MAacChl U
sHepruu. 3akoH ABorapo. Momnsipabiit 00beM ra3zoB. OTHOCUTENbHAS TUIOTHOCTH T'a30B.

Peakiuu koMIiekcooOpa3oBaHus C y4aCTHEM HEOPTraHWYECKUX BEUIECTB (Ha MPUMEpPe THAPOKCOKOMILIEKCOB
[IMHKA U aJTFIOMUAHHUS).

IIpakTHYecKkHue 3aHATHSA

CocraBiieHne ypaBHEHUI peakivii COeJMHEHUS, Pa3IoKeHUs, 3aMEeIeHNs, 0OMEHa. Y PaBHEHUS peakiuii
TOpEHUs, HOHHOTO 0OMEHA, OKMCIICHUSI-BOCCTAHOBIICHHUSL.

PacdeT KOJIMYECTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEIIECTB U NPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOAYKTA PEAKIIUN COSTMHEHHUS, €CITH OJHO U3 BEUIECTB JaHO B U30BITKE
U/WIIN COAEPKUT IpuMecH. PacueT MaccoBoil nin 00beMHOM 101 BBIX0/1a IPOAYKTa PEAKIIMU COSMHEHUS
OT TEOPETUYECKH BO3MOXKHOTO0. Pacyer 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOJTMUECTBO
BEIIECTBA) MIPOAYKTA PEaKI1H, €CIIM OHO U3 BELECTB JJaHO B BUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA.

ypaBHeHI/IH OKHCJICHUS-BOCCTaHOBJICHMS. CTeneHb oKuclIeHUss. OKUCIUTENh U BOCCTAHOBUTEIIb.
OKHCIIUTEIBEHO-BOCCTAaHOBUTEIILHBIE pPC€aKkuuu B IIpupoac, NpOU3BOJCTBCHHLBIX IMPOLECCAX U
KU3HCACATCIIbBHOCTH OPraHUu3MOB. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIN OoTCHIHAJI CPCBI. CocraBneHue u
YpaBHUBAHUC OKHUCIUTCIIbBHO-BOCCTAHOBUTCIIbBHBIX peaKIII/Iﬁ MCTOAOM 3JICKTPOHHOT'O Oananca. Tunuyneie
HCOPIraHNMYCCKUC OKHNCIUTCIIM H BOCCTAHOBUTCIIN. 9JICKTpOJ'IPI3 PAaCTBOPOB U paCIlJIaBOB CoJIeil.

OK 01

Tema 2.2.
DIEeKTpONUTHYECKA
s JUCCOLHALIMSA U
HMOHHBIA OOMEH

OcHOBHOe coiep:KaHue

TeopeTn'{eCKoe oﬁyqelme

TeOpI/IH SHGKTpOHHTquCKOﬁ Jucconyanui. Peakiiuu HOHHOIO oomena. CocTaBiicHHE peaKHI/Iﬁ HOHHOT'O
obMeHa IIyTEM COCTABJICHUA HUX IOJHBIX WU COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ.

FI/I)IpOJ'II/B coJici. 3HaueHHE ruapoJinsa B OMOJIOTMYECKUX OOMEHHBIX nmponeccax. HpI/IMeHCHI/IC TUApOJIN3a B
MPOMBIINIJICHHOCTH.

JlabopaTopHble 3aHATHSA

JlaboparopHas paboTa «Peakuuu ruipoan3a.
UccnenoBanue cpenbl pacTBOPOB cojiel, 00pa30BaHHBIX CUIIBHBIMU U CIA0BIMU MPOTOJUTAMHU, U UX PEAKITUI
C pacTBOpaMH IIeJIoun U KapOoHata HaTpus. COCTaBJI€HUE PEAKIIHM THAPOIIN3a COJICH.

OK 01

Pa3znea 3.

CTpoeHne M CBOMCTBA HECOPraHu4eCKMX BEHieCTn
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Tema 3.1. OcHoBHOe conep:kanne OK 01
Knaccudukanus, | Teopermueckoe odydenne OK 02
HOMCHKIIATYPA U I[TpenmeT HeOpraHMuecKoi XUMUH. B3aMOCBA3b HeOpraHMueckux BemecTs. Kinaccuuxanus
CTPOCHHC HEOpraHuuecKux BemecTs. [IpocThie U CI0KHbIE BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEMIECTB (OKCHIbL,
HCOPTaHMICCKUX |y npokcubl, KUCTIOTHL, coin). HoMeHKIaTypa u Ha3BaHKHe HEOPraHUYECKHX BELIECTB UCXO/I U3 UX
BCIICCTB XHUMMYECKOM (POPMyJIbl MITH COCTaBJIEHHE XUMHUECKOH (POPMYIIbI MCXO/s U3 HA3BAHMS BEIIECTBA 110
MEXIYHAPOAHON WUJIU TPUBUAIBHOW HOMEHKIIATYpE.
MexMoneKyIspHbIe B3auMoeicTBus. KpucTannoruaparsl. ArperaTHble COCTOSHHUS BEILECTBA.
Kpucranniuyeckue u amopHbie Beniecta. THITBI KPUCTATINUECKUX PENIETOK (ATOMHAs, MOJIEKYIspHas,
MOHHAs, METaIMYecKas ). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIECTBA OT THIA KPUCTAILTHYECKOI
pemetky. [IpuurHBE MHOTOOOpAa3Hs BELIECTB.
CoBpeMEHHBIE TIPEJICTABIECHUS O CTPOCHHMM TBEPAbIX, JKUIKMX M Ta3000pasHbIX BellecTB. JKuuakue
KPHCTaJIIbL.
JlabopaTtopHble 3aHATHS
I1{e0YHbBIE U METOYHO-3eMENbHBIE METAJIIBI U UX COEIUHEHHUS
Tema 3.2. OcHoBHOE conepxraHue OK 01
DusnKo- JlaGopaTopHble 3aHATHS OK 02
XMMHYCCKHC JlaboparopHas padoTa «CBOMCTBA METAJUIOB U HEMETAJLIIOBY.
CBONCTBA HccnenoBanne  QU3MYECKMX W XUMHUYECKUX  CBOWMCTB  METAUIOB W HEMETAJIOB.  Perienue
HCOPTaHMYCCKUX  [yxcriepUMEHTANBHBIX 3a7ad 110 CBOMCTBAM XMMHYECKMM CBOMCTBAM METAUIOB W HEMETAIOB, IIO
BCILICCTB PACIIO3HABAHMIO U TIOJYYECHHUIO COSAMHEHUH METAJUIOB M HEMETAJIIOB.
Tema 3.3. OcHoBHOE conepxaHue OK 01
IIpousBozncTao Teoperudeckoe odyuenne OK 02
HCOPraHMMCCKUX  1OQmme npescTaBaeHds O NPOMBIIUIEHHBIX CHOCO0AaX MOMy4EHHMS XMMHUYECKMX BEIIECTB (HA MpHMEpE
BCIICCTE. IPOM3BOICTBA AMMHUAKA, CEPHON KUCIIOTHI).
3Havenne u YepHast M 1BETHAs MeTaLtyprus. [IpakTHUecKOe NPUMEHEHHE DIIEKTPOJIN3a ISl IOJTy4EHHUs IIETOYHBIX,
TIPUMCHCHHC B 1E€JI0YHO3EMENBHBIX METAJIOB U alroMUHHUs. CTEKIIO ¥ CUIMKATHAS IPOMBIIICHHOCTD.
OpITy M Ha IIpo6ieMa 0TXO0I0B U II000YHBIX HPOTYKTOB.
TIPOM3BOJICTBE

IMIpakTuyeckue 3aHATHSA

PemeHHe HpaKTI/IKO-OpI/IeHTI/IpOBaHHI-JX 3a)1aH1/1171 (6] pOJ'II/I HeOpFaHquCKOﬁ XUMHUU B paSBI/ITI/II/I MCIHUIIMHEI,
CO3JaHUU HOBBIX MAaTEpUANOB (B CTPOUTEILCTBE U JP. OTPACISAX MPOMBIILIIEHHOCTH), HOBBIX MCTOYHUKOB
SHEepruM (anbTepHATUBHBbIE MCTOYHUKH SHEPTUHU) B PELICHUH MPOOJIEM 3KOJIOTHYECKOM, SHEPreTUYECKON u
MHIIEBON 0€30aCHOCTH.
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Paspnea 4. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX PeaKuui 4
Tema 4.1. OcHOBHOe co/iep:KaHue 2 OK 01
Kunernueckue Teoperuueckoe odyuenue 2 OK 02
3aKOHOMEPHOCTH (¥ yviyyeckue peakiuu. Kiaccupukamus XMMHYECKHMX peakuuii: 1mo (azoBoMy cocTaBy (FOMOTEHHBIE U
TIpOTCKAHH reTepOreHHbIE), MO UCIOIB30BAHUIO KATAIN3aTopa (KaTaIUTHIECKUE U HEKATATMTHYECKHE).
XUMHUHCCKIX CKOpOCTb PEaKIMM, €€ 3aBUCHMMOCTh OT Pa3jIM4YHBbIX (DAKTOPOB: NPUPOILI PEArMPYIONINX BELIECTB,
peakium KOHIIEHTPALMM PEarupyromuX BEIIECTB, TeMIepaTypbl (mpasmio BarT-T'odda), muomamy peakMmOHHOM

TIOBEPXHOCTH, HAJIMYMS KaTanmu3aTopa. Poib KaTanu3aTopoB B IPUPO/IE U IPOMBIILIEHHOM TIPOM3BO/ICTBE.

OHeprusi akTHMBalMW. AKTHUBHPOBaHHBIM KoMmIulekc. Karammsatopel u karanu3. Ponps karammsatopoB B

TIPUPOJIE ¥ IPOMBIILIEHHOM ITPOM3BO/ICTBE.
Tema 4.2. OcHOBHOe co/iep:KaHue 2 OK 01
Tepmoaunamuyeck | Teoperuyeckoe 06yuenue 1 OK 02
ue Knaccudukanys XMMHYIECKMX PEaKIMii: 10 TemIoBoMy 3QdeKTy (9K30TepMHUECKHE, SHIOTEPMUUECKHE), IO
3aKOHOMCPHOCTH | oGnatumocTu (06paTuMble U HeoOpaTuMble). Temnosbie 3GPEKTh XUMUUECKUX peakiuil. TepMoXuMUUecKue
TIpOTCKaHIA ypaBHeHust. OGpaTUMOCTh peakimii. XUMHUYIECKOE PABHOBECHE M €r0 CMEIEHHE TI0J JEHCTBHEM Pa3IMUHbIX
XUMHIHCCKIX (GaKkTOpOB (KOHIEHTpALMs PEArcHTOB WJIM IPOAYKTOB pEaKlMH, NABJIEHUE, TEMIIEpaTypa) IS CO3JaHHMS
PCAKIHH. ONTHMAIIBHBIX YCJIOBUH MPOTEKAHUS XUMUYECKUX TPOLIECCOB.
PapHosecne [TousaTre 06 SHTANBIMK W SHTponMHU. DHeprus ['nb66ca. 3akon ['ecca u crnencTBHs U3 Hero. Posb cmemmenus
XUMHUHCCKIX PaBHOBECHS B TEXHOJIOTHIECKUX MPOIIECCAX.
PEaKIH TIpakTHYecKHe 3aHATHS 1

[Tpunuun Jle llarense. BiusHue pa3nuyHbix GakTOpOB HAa U3MEHEHHE PAaBHOBECHUSI XUMUUECKHUX PEAKIIMM.

3aKOH JIEHCTBYIOIMX MacC U KOHCTaHTa XMMHUYECKOTO PAaBHOBECHS. PacueThl paBHOBECHBIX KOHIEHTPAIIUH

pearupyoIKX BEMIECTB U IIPOAYKTOB peakiuii. PacdeTsl TemnoBoro sgdexra peakiuu.

Pelenyie MpaKTHKO-OPMEHTHPOBAHHBIX 3a/laHMii Ha IpuMeHenue npuHnuna Jle-IllaTenbe s HaXokKIEHUS

HaNpaBIEHUs CMELIECHHS] PABHOBECHS XMMHUYECKOH PEaKIUu U aHanu3 (akTopoB, BIUSIONIMX HA CMENIEHHE

XMMHYECKOTO PABHOBECHSI.
Pa3znea 5. JAucnepcHblie CHCTEMBbI 4
Tema 5.1. OcHoBHoOe cogepkaHue OK 01
Hucnepcubie TeopeTnueckoe ofy4aenue 2 OK 02
CHCTCMBL 1 JucniepcHble cucteMbl. Kommonaaele cucteMbl. ICTUHHBIE PacTBOPBL. OK 07
(baKT?pH ux PactBopenne Kak (DU3HMKO-XMMHUeCKHMI mporecc. PactBopbl. CrocoObl NPUIOTOBJIEHUS PAacTBOPOB.
yCTOMTHBOCTH PacTBOpHMOCTb. MaccoBas /101l pPaCTBOPEHHOTO BellecTBa. IIpeenbHO H0MyCTHMblE KOHIEHTPAud U ux| 2

UCIIOJIb30BaHUE B OIICHKE HKOJIOTHUECKOM Oe301MacHOCTH.
Krnaccudukanus aucrnepcHbIXx cucTeM Mo cocTaBy. CTpoeHune U (GakTopbl YCTOWYHMBOCTH JUCHEPCHBIX
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cucteM. Pacmo3HaBaHMe HCTHHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U TPYyOOJHMCIIEPCHBIX CHCTEM.
Crpoenne wMuieuibl. PaccemBanWe cBeTa MPU TMPOXOXKICHWHM CBETOBOIO IIydKa dYepe3 ONTHYCCKH
HeoHOpoIHYI0 cpeay (dddexra Tunmans).

IIpakTHyeckue 3aHATHSA 2
Pemrenue 3aa4 Ha MPUTOTOBJIEHUE PACTBOPOB.
Pemennie mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HAa JUCTIEPCHBIE CUCTEMBI, HCIIOJNb3yEeMbIE B )
OBITOBOM ¥ TPOU3BOJICTBEHHOW JEATCIILHOCTH YEJIOBEKa, C IO3WUIUH 3KOJOTHYECKOW O€30MMacHOCTH
MOCJIEACTBHI U TPAMOTHBIX PEeIIeHUH NPoOIIeM, CBSI3aHHBIX C XUMHUEH.
Hrorosoe 3ansitue 2
1 cemecTp - 34
Pasnea 6. CTpoeHue U CBOIICTBA OPraHMYECKUX BellleCTB 24
Tema 6.1. OcHoOBHOe coep:kaHue 5 OK 01
Knaccudukauus, | Teopermueckoe obydenne 3
CTPOCHHC [IpenMet opranuyeckoit xumMun. B3auMocBs3b HEOPraHMUECKUX U OPTaHUYECKHUX BEIIECTB.
HOMCHKJIATypa XHUMHUYECKOE CTPOEHUE KAK HOPSIO0K COEMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaleHTHOCTH. OCHOBHBIE
OpTaHMICCKIX TIOJIOXKEHHUST TEOPHU XMMHUYECKOTO CTPOEHUsS OpraHMdYecKux coemuHennii A.M. Bytieposa. Yriepomubiid
BCILCCTB CKEJIET OpraHM4YecKoil MoJieKynbl. MomnekynspHble W CTPYKTypHbIE (pa3BepHYTHIE, COKpaIICHHbIE)
xuMuueckue (Gpopmysbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO CTPOCHHUS MOjekyl. M3omepus u
U30MepHI (CTPYKTypHasi, reoMeTpruecKkas (uc-Tpanc-u3omepus). KpaTHOCTh XUMHUYECKOW CBSI3H.
[TonsTe o ¢yHKIUMOHANBHONW Tpymme. [IpuHIUOB KIacCUPHUKAIMM  OPraHUYEeCKUX COEAMHEHUU.
MesxayHapoiHasi HOMEHKJIATYpa W MPUHIUITEI HOMEHKJIATYPhl OPraHMYECKUX COSAHMHEHUI.
JlaGopaTopHoe 3aHsITHE 2
KoncTpynpoBanue MoJIeKyJl OpraHMYECKUX COSAMHEHU
Tema 6.2. OcHoBHOE conepxaHue 14 OK 01
CaoiicTBa JlabopaTopHble 3aHsATHS 14 OK 02
OpraHHICCKIX [lonydyeHre METAHA U €T0 CBOMCTBA
COETMHEHHI

OTHOLIEHUE aJIKAHOB K KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTE

bpomMupoBanue ankaHoB

«ITonyueHue 3THIIEHA U U3YUYECHHE ETO CBOMCTBY.

[Tomydenue 3TUIeHa U3 3TAHOJIA B JTA0OPATOPUU U U3YUYEHHE ero (PU3MUECKUX U XUMUYECKHX CBOMCTB.
CocraBneHue peakuuii MPUCOSIUMHEHHS U OKUCIICHHS Ha IIPUMEpE ITUIICHA.

bpomupoBanue 6eHzoina

[Tonyuenne HUTpOOEH30Ia
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B3anmoneicTere cnupra ¢ HaTpueM

OKwucienve cniupToB

[TommydeHue cloxHbBIX 3HUPOB

KauecTBeHHast peakiyus HA MHOTOATOMHBIE€ CITUPTHI

[Tonydenue anbaerugoB

Peaxmus «CepebpsiHOTO 3epKanay

B3anMoeiicTBre TIIFOKO3bI M caxapo3bl ¢ ruapokcuaoM menu (11).

Tema 6.3. OcHOBHOe co/iep:KaHue 5 OK 01
Opranuyeckue Teopernueckoe o0y4yenne 3 OK 02
BeIeCTBA B Buooprannyeckue coenunenns. [IpuMeHenne n GMONIOrMYecKas pojb yrieBoaoB. OKHUCIEHUE YIIIEBOIOB —
KUSHEACATCIBHOCT |y erounpk sHEpruM sKUBBIX Opranu3MoB. O0NacTH IPUMEHEHHs] aMMHOKHCIIOT. IIpeBpalienus 6elKkoB U
1 9eI0BCKa. B opranusMme. buonornyeckue QyHkimu GenkoB. buonormueckue QyHKuMH kupoB. Ponb opraHuueckoi
TIpOM3BOACTBO 1 | yyviyy B perennn po6IeM MHIIEBOi GE30MaCHOCTH.
TIPUMCHCHHC HyKj1eMHOBBIE KHCIIOTHL: cOCTaB H cTpoenue. CTpoenne Hykineotuaos. Cocta HykiIenHoBbIX kucnoT (JJHK,
OpraHMICCKHUX PHK). PoJib HyKIIEUHOBBIX KHCJIOT B KH3HEIEATEILHOCTH OPTaHM3MOB.
BCILCCTE B ITpOM3BOCTBO OPraHUYECKUX BEIIECTB: MPOU3BOACTBO METaHoJa, nepepaborka HedTH. [lonmdTunen Kak
IPOMBIIUICHHOCTH | ¢y HOTOHHAKHBIA HPOIYKT XHMMYECKOrO MPOM3BOACTBA. IlpuMeHeHue sTuieHa. I[Ipou3BOACTBO U
IPUMEHEHHE KaydyKa U PE3UHBL.
CUHTETHYECKHE U MCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHMe, cBOiicTBa. IIpakTHuecKoe HCIOIb30BaHUE
BOJIOKOH. CHHTETHYECKHUE TICHKHU: U30JIALHS I TIPOBOOB, MEMOPAHBI Il OPECHEHHS BOJIbI, 3alIUTHBIE
IUIEHKM JUIs aBTOMOOMIIEH, IacThpu, XUPyprudeckue MOBsA3KU. HoOBble TEXHOJOrMM JaibHeifero
COBEPIIEHCTBOBAHMS TIOJMMEPHBIX MaTEPUAIIOB.
Pojib OpraHMuecKoil XMMUK B PElIeHHHU IPo0IeM SHEPreTHIecKol 6e30IaCHOCTH, B PA3BHTUM MEIUIMHBI,
CO3/IaHMH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB SHEPIUH (allbTEPHATHBHBIE HCTOYHUKU SHEPTHH).
JlabopaTopHbIe 3aHATHS 2
Pelenye MpaKTHKO-OPMEHTHPOBAHHBIX 3a/[aHUM MO COCTABICHUI0 XUMHYECKHX PEAKIIMM, OTPAKAIOIINX
XHUMHYECKYI0 aKTUBHOCTh OPTaHUYECKUX COEMHEHMIA B Pa3IMUHBIX cpeiax (IIPHPOIHBIX, OMONOTMYECKUX,
TEXHOTCHHBIX ).
Pasznen 7. KadecTBeHHbIE peaKIMu 00HAPYKEeHHsI HEOPTAHUYECKAX H OPraHMYECKAX BEIIECTB 4
Tema 7.1. OcHoBHOe conep:kaHue 4 OK 01
O6HapykeHne JlabopaTopHble 3aHsATHS 4 OK 02
HCOPraHMMCCKUX | OGnapyskeHe HEOPraHUIECKHX BELIECTB C HCIONb30BAHUEM KAUeCTBEHHBIX aHATUTHYECKUX PeaKIMii.
KaTHOHOB 1 Jla6opatopHas pa6ota «KauecTBeHHbIE pEAKIMU HA OT/EIbHBIE KJIACChl OPTaHMYECKHX BEIIECTB.
AHHOHOB.
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OOHapy>xeHue

HpOBeI[eHI/IG KauCCTBCHHBIX peaKI.IHfI, HCIOJIb3YCMBIX IJIA 06Hapy>KeHI/IH OpTraHU4YCCKUX BCHICCTB pPa3JIMYHBIX

OpraHUYECcKUX KI1accoB: ()eHOJIOB, albIETHI0B, KPaXMaja, yKCyCHOM KHUCIOThI, aMUHOKUCIIOT, OeKoB U jp. Onucanue

BEILECTB HAOII01aeMbIX SBJIEHHI U COCTABIEHHE XUMHUECKUX PEaKIUil H/UIH CXEM.

OT/IETbHBIX JlaGopartopHas pa6oTa «KauecTBeHHBIH aHAIH3 OPraHMYIECKMX COEIMHEHHH 10 (YHKIMOHATBHBIM TPYIIIAMY.

KIIACCOB € I[IpoBeeHNEe KaueCTBEHHBIX PEaKIIUii, HCIIONb3yeMBIX [/ PAClO3HABAHUS OPraHUUECKUX BELIECTB

HICIIONIb30BAHUEM | OTENbHBIX KIIACCOB 10 (PYHKIMOHANBHBIM TPYIIIAM: Ha HPUMEPE AMUHOKHCIIOT H KapOOHOBHIX KUCIIOT,

Ka4eCTBEHHBIX CIIMPTOB ¥ (PEHOIIOB, AIbAETU/IOB M KeTOHOB. Omucanue HAOII0AaeMBIX SBICHH M COCTABIEHHE XUMUUECKHX

peakuuin PEAKIMI W/WIIA CXEM.

IIpo¢eccuoHaAILHO-OPHEHTUPOBAHHOE COAEPKaHUe (COJepKAHHE IPUKJIATHOI0 MOYJIS) 14

Paznea 8. XuMmusi B ObITY M IPOM3BOJACTBEHHOM 1€ATEJIbHOCTH YeJI0BEKa 2 OK 01

Tema 8.1. OCHOBHOE coiep:KaHHe 2 OK 02

Xumus B ObITY U | Teopernueckoe 06yuenue 2 OK 04

MIPOU3BOACTBEHHOMN OK 07

JIEeATENIbHOCTH IIK.1.1.-1.4.

HcyIoBCKa DKoJIOruYecKas 6e30MacHOCTh TOCIEACTBHI OBITOBOM M IPOM3BOICTBEHHOMN IEATEILHOCTH YeIOBEKa, lIK.2.1.-2.2.
CBSI3aHHAs ¢ NepepabOTKOM BEIECTB; IOMCK M aHAIN3 XMMUIECKOH HH(POPMALIMHU U3 Pa3IMYHbIX HCTOYHUKOB

Paznen 9. UccienoBanue u XuMu4ecKuii aHaIu3 00beKTOB Ouochepnl 12

Tema 9.1. OcHOBBI (OCHOBHOE colepKaHHE 4 OK 01

11abOPaTOPHOA JlabopaTopHble 3aHATHS 4 lIK.1.1.-1.4.

TIpaKkTHKA B Jla6oparopHas pa6ota « OCHOBBI TaGOPaTOPHOM IPAKTUKNY. 1IK.2.1.-2.2

MPOQECCHORANBHBI | 1Ta60patopHast ocyaa i XMMUYECKHE peakTHBEL OCHOBHEIE TaGopaTopHbie onepamui. JaGopaTopHoe

X MabOPaTopHIX | ,Gopynopanme. TeXHNKA 6e30MACHOCTH 1 MIPABHIA paboTH (IOBETEHHs) B TAGOPATOPHIL.

Tema 9. 2. OcHoBHOE conepxaHue 2 OK 01

XuMHYECKUH JlabopaTopHble 3aHATHSI 2 OK 02

aHAH3 MPOO BOAB! [Cr10006b1 BEIpakeHNs KOHLEHTPALIIH PACTBOPOB: MAcCOBas 4OJIA PACTBOPEHHOTO BELECTBa, MOJAPHAA 1 OK 07
MOJIsTbHAs KOHLEeHTpauuu. Tutp pactBopa. Pelienre NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3a1aHHIA 1K 1.1.-1.4.
Ha pacyeT KOHLEHTPALHil 3arpA3HAIONINX BEIECTB U UX CPABHEHHE C IPEEIbHO JOITYCTHMBIMU 1IK.2.1.-2.2
koHUeHTpauusamu (ITJJK).

Tema 9. 3. OcHoBHOe conepxaHue 2 OK 01

XUMHYECKUH J1a00paTOpHbIE 3aHATHS 2 OK 02

KOHTpPOIIb Ka4CCTBA| prapnueckue n HeopraHUIECKHE BEIECTBA, BXOAAIINE B COCTaB MPOIYKTOB muTanus. OnpeaeneHue OK 07

IIPOJTYKTOB [IK.1.1.-1.4.
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MUTAHUSA cocTaBa OJII0J1 Ha coJiepKaHue MaKpo ¥ MUKPOAJIEMEHTOB. M3ydeHne npeayokKeHHbIX pernojaBaTeiaeM O] IIK.2.1.-2.2
Ha MpeIMEeT XMMHYECKOTO COCTaBa, ONPEIeICHUE IOJIEH OT CyTOYHOM HOPMBI MaKpO W MHUKPOAJIEMEHTOB B
yKa3zaHHOM OJro1e.
Penrenne npakTHKO-OPHEHTUPOBAHHBIX 3324 110 KYJTMHAPHON TEMATHKE Pa3IMYHBIX THIIOB.
Tema 9. 4. OcHoBHoOe coaep:kaHue 2 OK 01
XUMHYECKUH JlaGopaTopHble 3aHsATHS 2 OK 02
aHayu3 1pod OGnacTn Ha3HaueHKs (MPMMEHEHNS ) TTOYBBI, HCXO/I M3 KaYECTBEHHOTO U KOJMIECTBEHHOTO COCTABA. OK 07
TTOYBbI AHanu3 HOPMAaTUBHON JOKyMEHTAIIUH. [IK.1.1.-1.4.
Poie HEOpraHMYECKHX BEIIECTB B KAUECTBE MUHEPAIBHBIX YAOOPEHHH, YIyUIIUTEINCH TOUBHI. 1IK.2.1.-2.2
CocraB MUHEpaJbHBIX YI00pEHUH M UX MIPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa IOYBHI M €€ pa3HOBUIHOCTH.
B3anmocBsi3b cocTaBa y100peHHi U UX BJIMSHUS HA BEr€TaTUBHBIE CBOMCTBA U IJIOJIOHOUICHHE PACTEHU.
Tema 9. 5. OcHoBHOe conepxaHue 2 OK 01
Hccnenopanue IIpakTHyeckne 3aHATHA 2 OK 02
06beKToB OGOCHOBAaHHE AKTYalbHOCTH BBIOPAHHOU TeMbl. BEIABIEHHE MPOOIEMBI HCCIe0BaHus. BI60p 00BEKTOB U OK 04
Grocdeper MeTOA0B uccieaoBanus. [locranoBka 1eneit u 3aaa4 uccienopanus. OnpeaeneHne MpoayKTa UCCIeI0BaHUS. OK 07
OmnpeneneHye TarnoB U COCTAaBICHHE IJIaHa UCCIIeI0BaHUS. [IK.1.1.-14.
3ammra npoekra: llpeacraBieHue pe3yJbTaTOB BBHIMOJHEHUS Y4eOHO-HUCCIIEAOBATENLCKUX IPOEKTOB [IK.2.1.-2.2
(BBICTYIIJIEHHUE C MTPEe3eHTAIEeH).
IIpomeskyTOUHAsI aTTecTALMS MO AUCHUIIMHE: T PepeHIIUPOBAHHBIN 3aUeT 2
Bcero 78
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3. YcaoBus peanu3anum nporpaMmbl 001eo0pa3oBaTeIbHON JUCHUNIIMHBI
3.1. TpeGoBaHusi K MAaTEePHAJbHO-TEXHHYECKOMY 00ecledeHHI0

Jns peanu3zannu y4eOHON JUCHUILIUHBI « XUMHs» 000pYyAOBaH KOMIIBIOTEPHBIN KIacc,
000pYy/IOBaHHBIA NEPCOHAIBHBIMU KOMIIBIOTEpAMM Ul OOydarolluxcs W IpenojaBareis, ¢
YCTaHOBJICHHOM Ha HUX ceTeBOM Bepcuelt « BupTyanbnas nadopatopus. Xumush»

TexHuueckue cpeacrTBa 0OydeHUs: NEPCOHAIbHbIE KOMIIBIOTEPHI C YCTAaHOBJIEHHOW Ha

HUX IporpaMmoil «BuprtyanbHas gabopatopus. XUMHUD.
YyebHoe HarmsmHoe mocobue «BuptyanpHas pgabopaTopus. XUMHS» TPEIHA3HAYCHO JUIsS
BBINOJIHEHUST JTaOOpaTOPHBIX pPadOT CTyJEHTaMH Ha YUYeOHBIX 3aHATHAX, a TakkKe JUIsd
CaMOCTOSITEIbHOW paboThl. YueOHOe mocoOue MpeacTaBisieT cOO0N KOMIUICKT JIabOpaTOpPHBIX
pabot (bosiee 22-x). B pamkax kaxxaoi J1abopaTopHON pabOThl MPEIYyCMOTPEHO BBIIOJIHEHUE
onbITOB (0T 2-x A0 10 Ay Kaxmoi paboThl), TECTUPOBAHUE HA 3HAHME TEXHUKHU OE30MAaCHOCTH,
UTOTOBOE TECTUPOBAHUE.

3.2. PekoMeHayeMasi auTepaTypa
OcHoBHas auTepaTypa:
1. Tabpuensa O.C. Xumus. 10 knacc. ba3oBbiii ypoBeHb: YUEOHUK.- 2-€ U3/l., CTEPEOTHII. —
M.: Ipoda, 2019. — 191 c.
2. Tabpuensu O.C. Xumus. 11 knacc. ba3oBwiif ypoBeHb: yUeOHUK.- 2-€ U3/., CTEPEOTHII. —
M.: Ipoda, 2019. — 223 c.

JlononHuTenpHas auTeparypa:

1. ®anees I'.H. Xumus: yueonuk mist CI1O FO.A.JlebGeneB u ap.; mox. pen. I'.H. ®aneesa.-
M.: KOpaiit, 2020r.-238c. https://urait.r

2. ®apees I'.H. Xumus: 3agaunuk: yueoHoe nocodue s CIIO / FO.A.Jlebenes u ap.; mox.
pen. I'.H. ®aneesa.- M.: FOpaiit, 2019r.-238c. https://urait.r

HNHTepHeT-pecypcebl:
www.hemi.wallst.ru (O6pa3oBaTeIbHBIA CANT JUIS IIKOJBLHUKOB (XAMUSDY).
www.chem.msu.su (OnexTpoHHass OMOINOTEKA [0 XUMUH).
www. enauki. ru (MHTepHET-U3IaHue ISl YUuTener « ECTecTBEHHEBIE HAYKN»).
www. hvsh. ru (OkypHan «XHUMUs B IIIKOJIER ).
www. hij. ru (kypHan «XUMHS U KU3HB)

4. KOHTPOJIb ¥ OlIeHKA Pe3yJbTATOB OCBOCHHS 00111€00pa30BaTeIbHOM M CUNILIHHBI

KoHTpoJb 1 o11eHKa pe3ynbTaToB 00yueHHs OCYIIECTBISIETCS IIPenoaBaTeieM B mpolecce
IPOBEICHUS] NPAKTUYECKUX 3aHATHMH M Ja00paTOpHbIX padOT, TECTHPOBAaHUS, a TaKKe
BBITIOJIHEHUST  OOYYalOIMMKCS ~ MHAUBUAYaNbHBIX  33/IaHUll, TPOEKTOB, HCCIEIOBAHUM.
Pesynbratel 00ydeHUs oOmNpeAesnstoT, 4YTo oOOydaroluecs [OJDKHbI 3HaTh, IIOHUMaTh U
JIEMOHCTPUPOBATH 10 3aBEPIICHUN N3YUEHUS] JUCLIUIINHEL.

Jis popMupoBaHUs, KOHTPOJIS M OLEHKH PE3ylbTaTOB OCBOCHUS Y4€OHOH AMCLUIUIMHBI
UCTIOJIb3YETCs CHCTEMa OLEHOYHBIX MEPONPUATHIH, MPEICTaBIAIONIas cO00i KOMITIIEKC Y4eOHBIX
MEpONPUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4eHHUs U CHOPMYIMPOBAHHBIX C YYETOM
®I'OC COO (mpenmetHsle pe3ynbraTsl o qucuuiuinae) u @I'OC CIIO.

Moayas /

Ne Pa3znea / Tema

Pe3yabTaTt 00yyeHus OueHo4YHbIe MEepPONIPUSTHS OK

I |OcHoBHOI MOTYJIb
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4enust OueHo4YHbIe MepPONIPUSTHS OK
1 (Pa3zgen 1. ®opMyIHpPOBATH 0a30BbIE
OcHoBBI NOHSATHS U 3aKOHBI XMMHMHU
CTpOeHHs
BellecTBa
1.1 |Ctpoenue aromoB |CocraBnate xumuueckue |1. Tect «CtpoeHnue aToMoB OK 01
XUMHYECKHX (bopMyIIBl COeAMHEHHH B XUMHUYECKUX JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTETIEHBIO |[IPUPO/IA XUMHUECKOH CBSI3M».
npupoa OKHCJIEHUSI XMMHUYECKUX 2. 3ajauym Ha COCTABIIEHUE
XUMHYECKON 3JIEMEHTOB, UCXOJIS U3 XUMHUYECKUX POpMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COEIUHEHUIN
[leproauueckuii  |37€KTPOOTPULATENLHOCTH  |(OKCHUIOB, CYJIb(HIOB,
3aKOH U Ta0auia TUJIPUIOB U T.IL.).
J.1. Menneneena
XapakTepu3oBaTh [IpakTuko-opuentuposanupie  |OK 01
XUMUYECKHE 3JIEMEHTHI B |TEOPETUUYECKHE 3aJaHUs Ha OK 02
COOTBETCTBUH C UX XapaKTepU3aLUI0 XMMUUECKHUX
MOJIO’KEHUEM B aJeMeHTOB: «MeTannmudyeckue /
NEpPUOANYECKOMN cUCTeME  |HEMETaJlJIMYEeCKHE CBOMCTBA,
XUMHUYECKHUX 3JIEMEHTOB ANEKTPOOTPHUIIATETILHOCTD U
J.1. Menneneesa CPOICTBO K JIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM U
ITOJIOXKEHUEM B IIEPUOANYECKON
CUCTEME XMMHUECKHUX
anemeHTOB JI.1. Menaeneeray.
2 |Pa3zpen 2. Cocrasasatb ypaBHenusi 1 |KontposabHas pabora
XumMuyecKue cXeMbl XUMHUYECKUX «CTpoeHue BeliecTBa U
peakuuu peakuui XHMHYECKHe PeaKkum»
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4enust OueHo4YHbIe MepPONIPUSTHS OK

2.1 | Tunsr CocTaBisiTh peakuu 1. 3amauu Ha cocTaBIECHUE OK 01
XAMUYECKHUX COCIMHEHHS, PA3JI0KEHUSA, |yPAaBHEHUN PEAKLUIA:
peaxuit oOMeHa, 3aMelIeHuUs, — COEIMHEHMS], 3aMeIleHuS,

OKHUCJIUTENBHO- pasnoxeHusi, o0OMeHa U peakuuit

BOCCTaHOBUTEJIbHbBIE C y4acTHeM KOMIUIEKCHBIX

peakLuu U peakluu COEIMHEHUH (Ha puMepe

KOMIUIEKCO00pa3oBaHus (Ha |THAPOKCOKOMITIIEKCOB

IpuMepe QJIIOMUHUS U IUHKA);

TUIPOKCOKOMIIIEKCOB — OKHUCIIUTENbHO-

QIIOMHUHMS U LINHKA) C BOCCTAHOBUTEJIbHBIX PEaKLUH C

y4acTHEM HEOPraHWYEeCKUX |MCIIOJIb30BAaHUEM METO/1a

BEIIICCTB AJIEKTPOHHOTO OaJlaHCa;
— C y4acTHeM KOMIUIEKCHBIX
COEMHEHMM (Ha puUMepe
THJIPOKCOKOMILJIEKCOB IIMHKA U
AITIOMUHUA).
2. 3aauu Ha pacuer
KOJIMYECTBEHHBIX
XapaKTepUCTUK MPOIYyKTa
peaKuru COEIMHEHUS; MACCOBOM
WK 00bEMHOI 10NN BhIXO/1a
IIPOAYKTA PEaKLUU COEAUHEHUS
OT TEOPETHUUECKH BO3ZMOKHOIO;
00BEMHBIX OTHOIICHUH ra3os;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BELIECTB U MPOYKTOB PEaKILUU;
Macchl (00bEM, KOJIMYECTBO
BEIIECTBA) MIPOJYKTa peaKkiu,
€CJIM OJTHO U3 BEILECTB JAHO B
BU/JIE pacTBOpA C OIpeIeICHHON
MacCOBOH J0JI€H PACTBOPEHHOIO
BELIECTBA.

2.2 |Onextponutndeck |CocTaBiATh ypaBHEHUS 1. 3ananus Ha cocTaBleHUE OK 01
ast AMCCOIMAIMS U |XMMHUYECKUX PEeaKINU MOJIEKYJISIPHBIX U HOHHBIX
WOHHBII OOMEH  |MOHHOTO 0OOMEHa C peakiuii ¢ yyacTUEM OKCHUOB,

y4acTHEM HEOPTraHUYECKUX |KUCIIOT, OCHOBAaHUM U COJIEH,

BELIECTB MOHHBIX peakUuid TUAPOIN3a
COJICH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPEJIBI.
2. JJaboparopnas pabota
«Peakuuu runponmnzay.

3 [Pazgen 3. HccnenoBars ctpoenue u | KontposabHas pabora
Crtpoenue u CBOMCTBA «CBOMCTBa HEOPraHUYECKUX
CBOIiCTBA HEOPraHU4eCcKHX BelleCTB |BellecTB)»

HEOpPraHu4ecKux
BellecTB
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Moayas /
Pasznea / Tema

Pe3yabTaTt 00yyeHus

OueHoYHbIE MEPONIPUATHS

OK

3.1

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudunuposats
HEOPraHUYEeCKHE BEIIeCTBa
B COOTBETCTBUH C UX
CTPOEHUEM

1. Tect «Homenknarypa u
HA3BaHHE HEOPTAHHMYECKUX
BELIECTB UCXO/I U3 UX
XUMHYECKON (GOPMYIIBI HITU
COCTaBJICHHE XUMUYECKOU
(bOpMYyJIBI HCXOIS U3 HA3BAHHUS
BELIECTBA 110 MEKyHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIaType».

2. 3agaun Ha pacyeT MaccOBOU
7071 (MacChl) XUMHUYECKOTO
3JIEMEHTA (COEAMHEHNs) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3agaHus 1Mo
KJ1accu(pUKaluu, HOMEHKJIAType
U XUMHYECKUM (HOpMYyIIaM
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTnueckue 3aaHus Ha
ONPEACIICHUE XUMUYECKON
aKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHJIa XUMHUYECKOM
CBSI3M U TUIA KPUCTAIIINYECKOM
PEIICTKH.

OK 01

3.2

dusnko-
XHUMHYECKHE
CBOMCTBa
HEOPTraHUYECKUX
BEIICCTB

VYcranaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX BELIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPHUCTAJUTMYECKOUN pEeIETKH

1. Tect «OcobeHHOCTH
XHMHYECKHUX CBOHCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEePHBIX TUIPOKCUIOB U
coJei».

2. 3agaHus Ha COCTaBIICHHE
ypaBHEHUN XUMUYECKUX
peaKkluil ¢ ydacCTUEM IPOCTHIX U
CJIO)KHBIX HEOPTaHUUECKHUX
BCIIECTB. OKCHJIOB METAILIIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUH 1
amM(OTEepHBIX TUIPOKCUIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOLUIUX UX CBOMCTBA
U CIIOCOOBI MOTYYEHHUS.

3. [IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETHYECKHUE 3aJaHus Ha
CBOMCTBA U MOJIyYeHUE
HEOPTaHUYECKHUX BEIIECTB.

4. JTaboparopHas paboTa
«CBoliCTBa METAJIJIOB U
HEMETAILIIOBY.

OK 01
OK 02
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4enust OueHo4YHbIe MepPONIPUSTHS OK
3.3 |IIpousBoacTBO OO6ocHoBbIBaTh 3HaUeHUE U |[IpakTuko-opuentupoBanneie |OK 01
HEOPraHUYECKUX |[IPUMEHEHUE 3aJlaHus 110 COCTABIICHUIO OK 02
BEILECTB. HEOPraHWYECKUX BELIECTB B |[XUMHUYECKUX PEAKIIMIL C
3HaueHue u OBITOBOM 1 y4acTUEM HEOPraHUYECKUX
IPUMEHEHUE B IIPOU3BOACTBEHHOMN BEILIECTB, UCIIOJIb3YEMBIX JUISl UX
OBITY 1 Ha JeSITeIbHOCTH YEJIOBEKA UX |MACHTU(DHUKAIINY U
IIPOU3BOJICTBE (U3UKO-XUMHYECKUMU MIPOMBIIIJICHHBIX CIIOCOOOB
CBOMCTBaMH [IOJIy4YEHHUS.
4 |[Pa3pean 6. HccaenoBarb crpoenue u |KoHTposabHasi padora
Crpoenne n cBOiicTBa oprannyeckux |«CTpoeHHe H CBOMCTBa
cBOiicTBA BellecTB OpraHn4yecKuX BellecTB)
OpPraHu4ecKux
BellecTB
6.1 (Knaccudurkamnus, |Knaccupunmponatsb 1. 3aanus Ha COCTaBIICHUE OK 01
CTpOECHHE U OpraHMYECKHE BEIIECTBA B |HA3BaHUM OpraHMYECKHUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHMI 110 TPUBUAIBHOU
OpraHMYECKUX CTpPOEHUEM WM MEXAYHapOIHON
BEILIECTB OO060CHOBBIBATh 3HAUYEHUE U |CUCTEMATHUECKON
Opranuueckue IPUMEHEHUE OPTaHUYECKUX |HOMEHKIIATYPE.
BEILIECTBA B BEIIECTB B OBITOBOII U 2. 3agaHus Ha COCTABJICHHE
KHU3HEIESITEIbHOC |IPOU3BOICTBEHHOM MIOJIHBIX ¥ COKPAIIEHHBIX
THU YeJIOBEKa. JeSITEIbHOCTH YeJIOBEKa UX |CTPYKTYPHBIX (popmy
[Tpou3BoacTBO M |(PU3UKO-XUMUYECKIMHU OpPraHUYECKUX BEILECTB
IPUMEHEHNE CBOMCTBaMHU OTJIETIbHBIX KJIACCOB.
OpPraHMYECKUX 3. 3ajaun Ha onpezeneHue
BEILECTB B npocrteiiien GopMyIIbl
IPOMBIIITIEHHOCTH OpPraHUYECKON MOJIEKYJIBI,
HCXO/1A U3 DJIEMEHTHOI'O COCTaBa
(B %).
[IpakTUKO-OpHUEHTUPOBAHHBIE
3aJlaHUs TI0 COCTABIICHUIO
XUMUYECKUX PEAKIUH C
y4acTHEM OPraHUYECKUX
BEILIECTB, UCIIOIB3YEMBIX JUISl MX
uaeHTU(UKaAIUU B OBITY U
MIPOMBILIIIEHHOCTH.
6.2 |CaoiicTBa YcranaBnuBaTh 1. 3aganus Ha COCTaBIICHHE OK 01
OPraHUYEeCKHUX 3aBUCUMOCTH (DU3HKO- YPaBHEHUN XUMHUYECKUX OK 02
COCIMHEHUI XUMUYECKUX CBOMCTB peakuuii ¢ ydacTueM

OpTraHNYCCKUX BCIIECCTB OT
CTPOCHUSA MOJICKYJI

OpPraHMYECKUX BEIIECTB Ha
OCHOBAHUU MX COCTaBa U
CTPOCHHUSI.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHHUH XUMHYECKHUX
peakuuii, WITIOCTPUPYIOILIHUX
XMMHYECKHE CBOMCTBA C y4ETOM
MEXAHU3MOB IIPOTEKAHUS
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4enust OueHo4YHbIe MepPONIPUSTHS OK
JNAHHBIX Peakluil U
TEHETUYECKOM CBSI3U
OpraHUYECKUX BEUIECTB PA3HBIX
KJIaCCOB.

3. PacuyeTtHble 3a1a4yu 11O
YPaBHEHUSM PEaKLUil C
y4acCTHEM OpraHUYECKUX
BELIECTB.

4. Jlaboparopnas pabota
«Ilomydenue stunena u
W3Y4YEHUE €ro CBOKCTBY.

S |Pa3pen 4. HccnenoBars paBHoBecue |KonTposabHas pabora
Kuneruveckne U |{H CKOPOCTh XUMUYeCKHX |(«CKOPOCTH XUMHUYECKOM
TePpMOAMHAMMYEC | peaKI il peaKkuuu U XUMHYECKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NMPOTEeKAHUS
XHMHYECKUX
peakuuii

4.1 |Kunetuyeckue HccnenoBath BiusiHUE 1. JTabopaTopnast pabota Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTpAIUU BEIOOD: OK 02
POTEKaHUs pearupyromux BenecTB 1 |— «Onpeaenenye 3aBUCUMOCTH
XUMUYECKUX TEMIEPATypbl HA CKOPOCTh |CKOPOCTU PEAKIIMH OT
peakuuii XUMHUYECKUX PEAKIUN KOHLIEHTPALlUU Pearupyromumx

BELIECTBY;

— «OnpeneneHre 3aBUCUMOCTH
CKOPOCTH pEaKIUy OT
TEMIIepaTypbD».

2. IlpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJJaHUsI Ha
aHaym3 (pakTOPOB, BIUSIONIUX
Ha U3MEHEHUE CKOPOCTH
XUMHUYECKON pEeaKInu.

4.2 |Tepmoamnamuuec |McciaenoBaTh BIHMSHUE 1. 3amauu Ha pacuetsl TermoBbix (OK 01
KHe M3MEHEHMS KOHIIEHTpauuu |3 ¢exToB xumMuieckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BELIECTB, PEAKLIUU CPEBI U |U ONIPEAEIICHNE TUIIA PEAKLIUN
POTEKAHUS TEMIIepaTypbl Ha cMelleHue |(mo TermIoBoMy 3(pQexTy: 3k30-
XUMHUYECKHUX XMMHYECKOIO PABHOBECUSL  |U SHAOTEPMUYECKUE).
peaKLMii. 2. IIpakTuKO-OpHEHTUPOBAHHBIE
PaBHOBecue 3a/1aHHsI Ha IPUMEHEHHE
XUMHUYECKUX npunuuna Jle larense aiist
peakiui HAaXO0’KJICHUs HAIIPaBJICHUS

CMEIIEHHS PABHOBECHS
XMMHUUYECKON PEaKkny U aHaJIN3
(baxTOpOB, BIUAIOUINX HA
CMEIIEHHE XUMHYECKOTO
paBHOBECHS.
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4enust OueHo4YHbIe MepPONIPUSTHS OK
3. JlabopaTopHas pabora
«M3ydeHuie BIUSHUS PA3TUUYHBIX
(bakTOpOB Ha CMEILIEHUE
XUMHUYECKOTO PAaBHOBECHUSD.
6 [Pa3pmean S. Hccaenosars nucnepcHsie | KonTpoabHasi padora mo reme
JducnepcHbie CHCTEMBI «JlucnepcHbie CUCTEMbI»
CHCTEMBI
5.1 |ducnepcHsbie Paznuuate uCTUHHBIE 1. 3aiauyn Ha MPUTOTOBJICHUE OK 01
CUCTEMBI U PacTBOpPBI, KOJIOUIHbIE pacTBOpPOB. OK 02
dakTopbl X pacTBOpPHI U 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
YCTOMUYMBOCTH rpy0O0IUCTIEPCHBIE CUCTEMBI |pacueTHBIC 3aJJaHus Ha
Ha OCHOBE XMMHYECKOTO JUCIIEPCHBIE CUCTEMBI,
JKCIIEPUMEHTA UCIIOJIb3yEMbIE B OBITOBOM U
MIPOU3BOACTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA.
7 |Pa3nea 7. HccienoBaTh CBOMCTBA
KauecTBeHHBIE |OpPraHMYecKUX U
peakuuu HEOPraHu4eCcKHX BellecTB
00Hapy:KeHUs € HCMOJIb30BAHMEM
OPraHMYeCcKUX U (KAaYeCTBEHHbIX PeaKkuui
HEOPraHu4eCcKHX
BeLeCTB
7.1 |OGHapyxeHHe UccnenoBath 1. JlaGopaTtopHas pabota (Ha OK 01
HEOPraHWYECKUX |KauYe€CTBEHHBIE PEAKIUU BBIOOD): OK 01
KaTHOHOB U HEOPTraHWYECKUX BELIECTB |— AHAIMTUYECKUE PEAKLINU
AHHOHOB HccnenoBath katnoHoB [-VI rpynm;
Oo6napy:xeHue KaueCTBEHHBIC PEAKIIHH — AHanuUTHYECKUE peaklnu
OpPraHu4YeCcKux OpraHNYeCKHUX COECUHECHHI |aHHNOHOB.
BEIIECTB OTJIEBHBIX KIIACCOB 2. IlpakTnueckue 3aaHus Ha
OTIIETBHBIX COCTaBJICHHE YPaBHEHUM
KITACCOB C peakiuit OOHapyKEHHUS
UCTIOJIb30BaHUEM kaTHoHoB I-VI rpynm u .
O — aHUOHOB, B T.4. B MOJIEKY.IAPHOH
. Y MOHHOM popmax.
peakimit

1. JlaGopaTtopHas pabota (Ha
BBIOOD):

— KauecTBeHHbIe peakiuu Ha
OTJZIE€IIbHBIE KJIACCHI
OpraHUYeCKUX BEUIECTB;

— KauecTBeHHbIi aHamM3
OpraHUYeCKUX COECTMHEHUM 0
(YHKIMOHATIBHBIM TPYTIIIaM.
2. IlpakTnueckue 3aaHus Ha
COCTaBJIEHUE KaueCTBEHHBIX
peakimii oOHapy KeHHs
OPraHMYECKUX COCTUHECHUM.
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4enust OueHo4YHbIe MepPONIPUSTHS OK
II |[[IpuxkiaagHoit MOAYJIb
8 |Pa3zpen 8. OunenuBatp nocjeacTeus |3amura Keiica (¢ yueTom 1IK.1.1.
Xumusi B ObITY H |OBITOBOI U Oyayuiei mpodgeccuonanbHon | -7.4.
NPOU3BOACTBECHH |IIPOM3BOJACTBEHHOM AesITeIbHOCTH) 1IK.2.1.
Oii 1eSITeJIbHOCTH |[IeATeJIbHOCTH YeJI0BeKa C -2.2
YeJI0BeKa MO3UIMHA IKOJIOTHYECKOMN
0e30MmacHOCTH
Xumus B ObiTy 1 |OuenuBaTh nocnenctsus  |Keiic (¢ yaerom Oyayiei OK 01
MIPOU3BOJACTBEHHO |OBITOBOM U npoQeCCuOHAIBHON OK 02
W NeATeIbHOCTH  |TIPOM3BOJICTBEHHOM NESATETLHOCTH) OK 04
YyeJoBeKa JIEATEIIbHOCTH Y€JIOBEKA ¢ |B0O3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIINH SKOJIOTHUECKON 1. [Torennenue kiuMara u
0€301acHOCTH BBICBOOOK/ICHHE Ta30BbIX
THJIPaTOB CO JIHA OKeaHa.
2. Bynymuie matepuansl s
aBua-, MalIMHO- U
IprUOOPOCTPOECHHUSL.
3. HoBble maTepuansl ams
COJIHEYHBIX OaTapei.
4. JlexkapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB.

9.1 |Pa3nen 9.1. HNHTepnipeTHpOBaTH 3amura yye0HO- 1IK.1.1.
HccnenoBanue u | XUMHUYeCKHe MPOLECCHI M [HCCJIEI0BATEIbCKOI0 MpoeKTa | -/.4.
XHUMHYECKH I siBJIeHUus B Onocdepe (c yyeTom Oyayureit IIK.2.1.
aHaJIu3 00bEKTOB npo¢eccHOHATBLHON -2.2
ouocdepbl AesiTeJIbHOCTH)

9.1 |OcHoOBBI Boimonsare nonseiif nuka | 1. JlaboparopHas pabota OK 01
nabopaTopHOI SKCTIEPUMEHTAIBHOTO «OcHoBBI Tab0OpaTOPHOI
MPAaKTHKHU B UCCIICTOBAHHUS C MIPAKTUKN.
po(heCCHOHATILH  |COOITIOICHUEM MTPaBHIT 2. TumoBbie pacueTsl MO
BIX JJAOOpaATOpUSX |0€30MacHOro oOpalleHusi C |TeMaTHKe SKCIIEPUMEHTA.

BEILIECTBAMH U 3. 3agauu Ha BHIYUCIICHHE
1a00paTOPHBIM CpEIHET0 3HAYCHUS
o0opyi0BaHEM IKCIIEPUMEHTAIBHBIX TaHHBIX,
MOTPEIIHOCTH.
4. TlpencraBnenue pe3ynbTaToB
AKCIIEPUMEHTA B PA3IUYHON
dopme (Tabnuia, rpaduk,
OTYET, TOKJIAJ, IPE3ECHTAIIHS).

9.2 |XuMuueckuit UccnenoBats xumuueckuit | 1. Tect «CBolicTBa 1 coCTaB OK 01

aHaju3 Mpo0 BOJIBI [COCTAB TIPOO BOJIBI BOJIBD). OK 02
2. 3amanne « XUMHYECKHI OK 07

COCTaB BO/IbI, THIT BOJIBI U
CIOCOOBI €€ MTPUMEHEHUS» (C
HCTIONIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).
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Moayas /
Pasznea / Tema

Pe3yabTar 00y4enust

OueHoYHbIE MEPONIPUATHS

OK

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpPETHUUECKHUE 3a]JaHusI Ha
COCTaB BOJbI U CIIOCOOBI
BBIPKCHUS KOHIICHTPAIMA U
nepecyeT KOHLEHTpaLui (c
HCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKyMEHTOB).

4. JlaboparopHas paboTa Ha
BBIOOD:

— OyucTka BOJbI OT
3arpsi3HCHU;

— Onpenenennie pH BojbI U ee
KHCJIOTHOCTH;

— Ornpezienienne KeCTKOCTU
BOJIbI M CIIOCOOBI €€
yCTpaHEHUsI.

93

XUMUYeCKHI
KOHTPOJIb
KadecTBa
IIPOAYKTOB
MMATaHUS

Uccnenosats XuMuueckut
COCTaB MPOJYKTOB MUTAHUS

1. Tect «Oprannyeckue u
HEOpPraHUYECKUE BEIIECTBA,
BXOJISIIME B COCTaB MPOAYKTOB
MUTAHUSD).

2. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJJaHMA 10 KyJIMHAPHOM
TEeMaTHUKe.

3. JJaboparopHas pabota (Ha
BBIOOD):

— OOHapy’keHue HUTPATOB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
MUTaHUS HAa HAaJIU4YKe YTJIeBOJOB
(MyKa, TBOpPOT, MOJIOKO, HOTYpT)
Ha HaJIM4YKe yIieBOI0B
(kpaxmai, IJII0K03a, caxaposa).

OK 01
OK 02
OK 07

9.4

XuMudeckui
aHaju3 mpoo
TIOYBEI

HcciaenoBaTth XUMHUYECKUN
coCTaB TIPOO MOYBHI

1. Tect mo TeMe « XUMHUYCCKUN
COCTaB HEOPTaHUYECCKUX U
OpPraHUYECKUX YAOOPEHUN.

2. 3aganue «B3anMocBA3b
COCTAaBa MOYBKI, TUII IIOYBEI U €€
Ha3HAYEHHUS.

3. JlabopartopHas padota (Ha
BBIOOD):

— OGHapy>xeHue
HEOPTraHWYECKHUX MPUMeEceH B
po0ax MOYBHI;

— Onpenenenne pH BogHOIM
BBITSDKKHU ITOYBEI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.

OK 01
OK 02
OK 07

9.5

HUccaenoBanue

HcciaenoBaTth XUMUYECKUN

Y4eOHo-uccien0BaTeabCKun

OK 01
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Moayas /

Ne PesyabTar 00yueHus OueHovHbIe MEPONIPUATHS OK

Pa3nes / Tema ¥ y n porp
00BEKTOB cocTaB 00BEKTOB OMOC(hEPHI [IPOSKT B 001aCTH OK 02
onochepsl Ha TIpUMepe MPOTYKTOB UCCIIeIOBaHUS O0OBEKTOB OK 04
MATAHUS, BOJbI U TIOYBBI ounocdepsl. OK 07

Bo3MoKHBIE TEMBI IPOEKTOB:
1. UccnenoBanue coctasa
MHHEPAIBHON BOJBI U
PEKOMEH/IAIINH TI0 €€
HCII0JIb30BaHUIO.

2. UccnenoBanue
pa3pyLIAOUIETO IEUCTBUSA
MIPUPOTHOM BOJIBI HA
CTPOUTEIbHBIC MaTePUAIIBI.

3. CocTaBiieHHE TPOCKTA
[[BETHUKA/Oropoja/caia B
3aBHCHMOCTH OT COCTaBa
MIPOAHAIU3UPOBAHHBIX TIOYB.
4. CocTaBicHHe
cOamaHCUPOBAHHOTO MEHIO Ha
JIeHb (HE/IeI0) B 3aBUCUMOCTH
OT COJICP>KaHUS XUMUYECKHUX
MaKpO ¥ MUKPOJJICMEHTOB B
MPOJIyKTaxX MUTAHUSI.

5. UccenoBanune xauecTBa
MUTHLEBOM BOJIBI.

6. UccnenoBanue npod
BOJOIIPOBOAHON BOJIbI HA
MpeaAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBEHHOM
JEeITEILHOCTH.
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