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1. O6man xapakTepucTuka padoueii nporpaMmMbl 0011e00pa30BaTeJIbHON JUCIIUNIMHBI
«XuMHD)

1.1. MecTo AWMCHMIVIMHBI B  CTPYKType OCHOBHOH NpPO()ecCHOHAIBLHOH
o0pa3oBaTe/IbHOM POrpaMMBblI
OOmieobpa3oBarenbHas JUCHUIUIMHA — «XUMUS»  SBISETCS  00s3aTENbHOM  YacThiO
oOureo0pa3oBarenbHOro IuKiIa odbpaszoBatenbHOi nporpamMbl CIIO B coorBercTBUU ¢ PI'OC
CIIO no cnenmansaoct 43.02.16 « TYPU3M U I'OCTEITPUUMCTBOW.

1.2. lleqin 1 nu1aHupyemMble Pe3y1bTAThl OCBOCHUS JUCHHUIINHBI:

1.2.1. Heau u 32124 JUCHUILIHHDBI

DopMUPOBAHUE Y CTYJEHTOB XUMHYECKOW COCTABIISIIOIIECH €CTECTBEHHO-HAYYHOM KapTUHBI
MHpa KaK OCHOBBI MPHUHATHSA PEIICHHM B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CUTYalUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOJTHON Cperie.

3agaum IMCUMILTHHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUUYECKHX TPOIECCOB U
SBJICHUM B OKpYyXarolled cpeae, LEJOCTHOW HAaydyHOW KApTUHBI MHUpPA, B3aUMOCBSA3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS MPOBOIUTH PACUEThl MO XUMHYECKUM (GopMyliaM H ypaBHEHUSIM
XUMUYECKUX PpEaKIui, IUJIAHUPOBaTh M HWHTEPIPETUPOBATH PE3YJIbTAThl XUMHUYECKUX
JKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKK MPOBEACHUS XUMHYECKUX dKCIEPUMEHTAIBHBIX UCCIICIOBAHUM
C coOmoJieHueM TMpaBWI OE30MacHOTO OOpalleHus C BeleCTBAMHU U JIa0OpATOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMECHHUS aHATH3UPOBATh, OLIEHUBATH, POBEPATH HA JJOCTOBEPHOCTH U 0000IIaTh
HH(}OpPMAITNI0O XUMUYECKOTO XapaKkTepa U3 pa3IudHbIX HCTOUYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH TMOCIEACTBUS CBOCH JEATEIBHOCTH H
XUMUYECKHUX TMTPUPOIHBIX, OBITOBBIX U MMPOU3BOCTBEHHBIX MPOIIECCOB;

6) cdopmMupoBaTh TOHMMAaHWE 3HAYMMOCTH JOCTIDKEHUH XUMHUYECKOW HAyKH U
TEXHOJIOTH JIJIs1 Pa3BUTHSI COLUATILHON M TIPOM3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble Ppe3yJbTATbl OCBOEHHs 001Ie00pPa30BaTEJbHOH JUCHMILUIMHBI B
coorBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kon u
HAaHMEHOBaHHeE
dopmupyembIx
KOMIIeTeHI Ui

[Inanupyemble pe3y/ibTaThl 0CBOEHHS TUCIHUILIUHBI

Oo0mue-

JAucnunianHapHbie

OK 01. Beibupats
CHOCOOBI peUIeHHUs
3ama4
poecCHOHATBLHOM
JeSITeIIbHOCTH
NPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUS:

- TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH MacTEepCTBa,
TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOH JEATEIHLHOCTH TEXHOJIOTHYECKON U
COIMAJILHOW HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,

IUIAHUPOBaTb U CaMOCTOSITENIbHO  BBIMOJIHATH — TaKyro
NesITeIbHOCTD;
- HHTEpeC K pa3NIu4yHbIM cdepam mpodeccHOHATBHOM
NesITebHOCTH,
Osinanenue YHHBEPCAJIbHBIMH y4eOHBIMH

MO3HABATEJIbHBIMH 1€l CTBUSIMH:

a) 6a3o0Bble JIOTHYECKHUE IeiiCTBHS:

- CaMOCTOSITENILHO (OPMYJIMPOBAaTh W  aKTyalU3UPOBATh
npobiIeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHS, KJIACCU(PUKAIIUU 1 0000IICHNUS;

- ONpeAeNsATh HEIH IeATCIbHOCTH, 33aJaBaTh MapaMeTpbl H
KPUTEPHUH WX TIOCTHIKEHUS;

- BBIBJIATH  3aKOHOMEPHOCTM U NIPOTUBOPEYMUS B
paccMaTpUBAEMBIX SABJICHUSX;

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

- pa3BHBaTh KpEaTUBHOE MBIIUJICHUE TPU PEUICHUH

YKU3HEHHBIX TTPOOIIEM

0) 0a3oBbIe HCCJAeA0BaATEILCKHE TeHCTBUSA:

- BJaACTh HABBIKAMH  Y4YeOHO-HCCIIEOBATEIIBCKONH U
MIPOEKTHOM IEeITEIbHOCTH, HAaBBIKAMHU pa3pelieHus: mpoosiem;

- BBISIBJISITD MIPUIMHHO-CJIEJCTBEHHBIE CBSI3H u
AKTYAJIM3UPOBATH 3a/Jda4y, BbBIABHUIATH THUIIOTC3Y €€ PCHICHUS,

- BJIQJIETh CHUCTEMOW XMMHYECKHX 3HaHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIArarolue MOHATHS (XMMHUYECKUH D3JIEMEHT, aToM,
ANIEKTPOHHAsI 000JI0YKa aToma, S-, p-, d-3JeKTpOHHBIE OpOUTAIU
aTOMOB, VOH, MoOJIEKYJIa, BaJICHTHOCTb,
3NEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIECHHS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIDHAsl Macca, MOJISIPHBIM 00BbEM, yTIepOAHbIN
ckener, (yHKIMOHANBHAS TpYMNa, pajaudKai, H30Mepus,
M30MEPBI, TOMOJOTMYECKMH psii, TOMOJIOTH, YIJIEBOAOPOJBI,
KHCIIOPOJI- M a30TCoAepXkallue COEeTUHEHUS, OWOJIOTHMYECKU
aKTUBHBIE BellecTBa (YIJIEBOJBI, JKHPBI, OEJIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE€  3B€HO,  BBICOKOMOJIEKYJIIPHBIE
COECIUHEHMS], KpUCTAJNIMYEcKasl pelieTka, TUIbl XUMHYECKHX
peakuuii  (OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE,  JK30- U
SHJIOTEPMHUYECKHE, pPEaKIUd HWOHHOTO OoOMeHa), pacTBOp,
3IEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJIUTHYECKAS
JUCCOLMalus,  OKHUCIUTENb,  BOCCTAHOBHUTENb,  CKOPOCTh
XUMHUYECKON peaklUy, XHMUYECKOEe pPaBHOBECHE), TEOPUH U
3aKOHBI (T€OpUsl XUMHUYECKOIO CTPOEHUS! OPIraHUYECKUX BEILECTB
A.M. bytnepoBa, Teopus SIECKTPOIUTUUECKON THUCCOILMAINH,
nepuoanueckuii 3axkon JI.MI. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJWYECKHI S3bIK XHUMUH,
(haKTOJIOTHUYECKUE CBEJCHHUS O CBOMCTBAX, COCTABE, OJIYUCHUHU U
0€30MacHOM UCIOJIb30BAHUU BAXKHEHIINX HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU NEATEIbHOCTH
YEJIOBEKa;

- YMETb BBIABJIATH XapaKTEpHbIE NPU3HAKU U B3aHMMOCBS3b
M3YUYEHHBIX MOHATHI, NPUMEHSATh COOTBETCTBYIOLIWE MOHATHS
IpY OINHUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpraHMYeCKHUX BEIIECTB M WX MPEBPAIlCHHI; BBISABIATH
B3aMMOCBSI3b  XMMMUYECKMX 3HAaHMH C  TIOHATUSIMM U
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HAaXxOIUTh  apryMEHTBl  JUIS  JIOKa3aTeJIbCTBA  CBOMX
YTBEPKJICHUM, 3a1aBaTh IapAMETPl U KPUTEPUU PELLICHUS;

- aQHAJIM3MPOBATh IIOJYyYCHHBIC B XOJC PEIICHUS 3aJa4M
pCSYJIBTaTBI, KpI/ITI/I‘-IeCKI/I OILICHUBAaTh HX I[OCTOBepHOCTL,
MIPOTHO3UPOBATh K3MECHEHHE B HOBBIX YCIIOBHSIX;

- yMeTb HepeHOCI/ITB 3HAHUA B HO3HaBaTCHBHy10 nu
MPAKTUIECKYIO 00JIACTH KU3HEICATCIILHOCTH;

- YMETb MHTErpPUPOBATb 3HAHUSA U3 PA3HBIX IPEIMETHBIX
obnacrei;

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

- CIOCOOHOCTh X MCIIOJIb30BaHUs B IIO3HABATCILHOU U
COLIMAJILHOU TTPAKTHKE

npeajiaratb OpUTrHHAJIbHBIC

MIPEACTABICHUAMU APYIHMX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh KUCMOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCIUHECHUI
MEXIYHAPOJAHOTO COK3a TEOPETUYECKONM M NMPHUKIAJHOW XUMHH
W TPUBUAIBHBIC HA3BaHUS BAXKHEUMIIMX BEIIECTB (STHUJIEH,
alleTusieH, TIuUepuH, QeHon, ¢opManbaerua, yKCcycHas
KUCJIOTa, TJIMLMUH, yTapHbId Ta3, YIVIEKUCIBIA ra3, aMMHak,
raiieHasi M3BECTb, HEralleHass W3BECTb, IUThEBAs coja H
JIPYTHUX), COCTaBIISATh GbopMyIIbI  HEOPraHWYEeCKHMX U
OpraHUMYEeCKUX BEIIECTB, YPABHEHUS XHMHUYECKUX PEaKLUM,
OOBSICHATH UX CMBICH; MTOATBEPIKIATh XapaKTEPHBIC XUMUICCKUE
CBOMCTBAa BEILIECTB COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMH H
3aNUCAMU YPABHEHUN XUMUYECKUX PEAKLIHIA;

- YMeTb  yCTaHaBIMBATh  IPUHAJIE)KHOCTh  H3YYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB K ONPEAECIECHHBIM
KJIaccaM U IpyIIaM COCAUHEHUH, XapaKTEPU30BaTh UX COCTAB U
BAXKHEHIIME CBOWCTBA; ONPEAENATh BHUJBl XUMUYECKUX CBS3EH
(xoBaJleHTHAsi, MOHHAs, MeETAJIMYecKasl, BOJOPOJIHAsS), THIIbI
KPUCTANIMYECKUX  PENICTOK  BEIIeCTB;  KJIACCU(UIIUPOBATH
XUMUYECKUE PEAKLINH;

- chopMHUPOBaTh TPEACTABJICHUS: O MATEPUATBHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U IT03HABAEMOCTH SIBJICHUU MTPUPOJBI; O
MECTE€ U 3HAYEHWU XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€
poiu B OOECreueHUN YCTONYMBOIO Pa3BUTHS UYEIOBEYECTBA: B
pelIeHnr TPOOJIeM IKOJIOTHUECKOM, SHEPTeTUIECKON U MTUIIEBON
0€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3JAHUM HOBBIX
MarepuaiaoB, HOBBIX MCTOYHUKOB JHEPIHUH, B OOCCICUCHUH
paloHaIbHOIO  MPUPOJIOIONB30BaHUS, B  (HOPMUPOBAHUU
MHUPOBO33pEHUST H OOImeld KyJIbTyphl 4YEJIOBEKa, a Takke
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBbIO
U IIPUPOJHOM cpene;

- BJIQJIETh CHUCTEMOW XMMHYECKHX 3HaHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATalOIINe TMOHATUA (JOMOJHUTEIBHO K CHCTEME
MOHATHIM  0a30BOT0  YPOBHsS) - HW30TONBI, OCHOBHOE U
BO30Y)KJICHHOE COCTOSHHE aroMa, THOpUAM3AIMsS aTOMHBIX
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opbutaneii, xumudyeckass cBsa3b (O " um "", KpaTHbIE CBS3H),
MOJIIpHAsl KOHIICHTpAIHsl, CTPYKTypHas (GopMyia, H30Mepus
(cTpykTypHas, reoMerpuueckas (ILHC-TPaHC-U30MEPHUS), THIIbI
XUMHYECKUX peakiui (TOMO- U TeTEepPOreHHBIE, OOpaTUMbIC U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, TUCIIEPCHBIE CHUCTEMBI),
KPUCTAIOTHAPATBI,  CTCTICHb  JIUCCOIMALIAW,  JJIEKTPOIU3,
KPEKUHT, pU(OPMHHT); TEOPUHM U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PECHUYCCKUE 3HAHMS, JIeKAIIUEe B OCHOBE IOHUMAaHUS
NPUYUHHOCTY U CHCTEMHOCTH  XHMHYECKUX  SIBJICHUI,
COBpEMEHHBIC TMPEJACTABICHUS O CTPOCHHM BEIIECTBA Ha
aTOMHOM, MOJICKYJISIPHOM H  HaJIMOJIEKYJSIPHOM  YPOBHSX;
NPEJICTaBICHUST O  MEXaHM3MaX  XUMHUYECKUX  PEaKIIHid,
TEPMOJUHAMHYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAaHUs, O XHUMHYECKOM pPABHOBECHH, JTUCIEPCHBIX
cucTemax, (pakToJIOrMuecKue CBEICHHSI O CBOMCTBaX, COCTaBe,
MOJNly4eHUH ©  OE30MacHOM  UCIHOJb30BAaHUU  BAKHEHIIMX
HEOPraHMYECKUX M OpPraHu4YecKUX BEIIECTB B OBITY U
MPAKTUYECKONH JIEATEIBHOCTH 4YENIOBEKa; OOIIMX HAyYHBIX
NPUHIIMIIAX ~ XUMHUYECKOTO  MPOU3BOACTBA (Ha  IpuMepe
MPOU3BOJCTBA  CEPHOM  KHUCIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HePTH);

- YMETh TPOBOJUTH PACUETHI MO XUMHUYECKUM QopMmysiaM U
YpaBHEHUSM  XUMHUYECKUX PEAKIU C  HCIOJb30BaHHUEM
¢u3nueckux BeNMMYMH (Macchl, oObeMa Ta30B, KOJUYECTBA
BELIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIUYECTBEHHOMN
CTOPOHBI: pacueThl MO HAXOXKIECHUIO XUMUYECKOU (HOPMYIIBI
BEILIECTBA; pacdeThl Macchl (00beMa, KOJUYECTBA BEIIECTBA)
MPOJYKTa PEaKlyu, €CIM OJIHO M3 MCXOJHBIX BEIIECTB JaHO B
BUJE  pacTBopa C  OMNPEICICHHOM  MAaccoBOM  Jojei
pacTBOPEHHOIO BEIIeCTBA WM JaHO B H30BITKE (MMeEeT
MPUMECH); pPacyeTbl MAaccoBOM MM OOBEMHOW JOJM BBIXOJA
MPOJYKTa PEaKIMU; pPacueThl TEIUIOBOrO 3(dexTa peakiuid,
00BEMHBIX OTHOILEHUH ra30B;

- YMETh BBISBISATh XapaKTEpHbIE TPHU3HAKK W B3aMMOCBS3b
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WU3YYCHHBIX IOHATUH, IPUMEHATH COOTBETCTBYIOLIME MOHATHUSA
IIPU ONMCAaHUU CTPOEHUS M CBOWCTB HEOPraHWYECKUX H
OPraHMYECKUX BEIIECTB M HX IPEBpAIlCHUN; BBIABIATH
B3aUMOCBSA3b  XMMHYECKMX 3HaHMM C  [OHATHAMH H
IPEJCTAaBICHUAMHU JAPYIMX MPEAMETOB Uil Oojiee OCO3HAHHOTO
MOHUMaHHSA U OOBSACHEHHS CYITHOCTH MaTEpUAILHOTO E€AMHCTBA
MHUDPA; MCIOJIb30BaTh CUCTEMHbBIC XMMHWYECKHE 3HAHWS I
OOBSICHEHUS] ¥  TNPOTHO3UPOBAHUS  SIBICHUHM, HMEIOMINUX
€CTECTBEHHOHAYYHYIO IIPUPOAY;

- YMETb HUCIOJIb30BATh HAUMEHOBAHMS XUMUYECKUX COCIUHEHUN
MEXIyHapOAHOIO COX03a TEOPETHYECKON U MPUKIAJIHON XUMHHU
Y TPUBHAJIBHBIC HA3BaHUs BEILECTB, OTHOCALIMXCS K U3y4CHHBIM
KJlacCaM OpIraHMYECKUX M HEOPraHUYEeCKHX COCIUHEHUM;
HCIIONIB30BaTh XMMHUYECKYIH0 CHUMBOJIMKY JUIsI COCTaBIICHMS
dbopMya  HEOpPraHMYECKHMX  BELIECTB, MOJIEKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEpHYTbIX, COKpAIlEHHBIX M CKEJIETHBIX)
dbopMya OpraHMYEeCKMX BEILECTB; COCTaBIATb YpaBHEHMS
XUMUYECKUX  peakUMil M  pacKpblBaTb HUX  CYIIHOCTH:
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMH  IOCPEACTBOM
COCTABJICHUS DJICKTPOHHOTO OanaHca 3THUX PpeaKIUi; peakiuii
HOHHOrO OOMEHa IyTeM COCTaBJIE€HUS MX IOJHBIX U
COKpPAIlICHHBIX HOHHBIX YPaBHEHUH; pEaKkUMi THUIPOJIU3a,

peakuuit KOMIUIEKCO0Opa3oBaHus (Ha npumepe
TUAPOKCOKOMILIEKCOB IIMHKA W aJIIOMUHUS); TOJITBEPXKAATh
XapaKkTepHbIe XUMHUYECKHE CBOIicTBa BEIIECTB

COOTBETCTBYIOIIMMU JKCIIEPUMEHTAMHU U 3aIUCSIMU YPaBHEHHUU
XUMHUYECKUX PEAKLIUN;

- YMeTh KJacCu(UIMPOBATh HEOPraHUYECKUE U OPTraHMYECKHE
BELIECTBA U XUMHUYECKHE pPEaKlHMH, CaMOCTOSITEIbHO BBHIOMpPATH
OCHOBAaHMS W KPHUTEPHUM [UIA KIACCH(PUKALUK HU3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTEepH30BaTh COCTaB U Ba)KHeHIIne
CBOMCTBA BEILECTB, IIPUHAJICIKALUX K ONPEIACIICHHBIM KJIacCaM
U TpylnaM COeAUHEeHHH (MpOCThle BEIIEeCTBA, OKCHBI,
THJPOKCH/IbI, COJIM; YTIIEBOJAOPOIBI, IPOCThie 3(UpPBI, CHHPTHI,
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(beHombl, anbIerubl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE
3QUpPBI, KHUPBI, YIIEBOJABI, AMHHBI, AMHUHOKHCIOTHI, OCIKH);
MIPUMEHATh 3HAHUS O COCTABE M CBOWCTBAX BELIECTB MJIA
AKCIIEPUMEHTAJILHOM  MPOBEPKHU  THUIOTE€3  OTHOCUTEIHHO
3aKOHOMEPHOCTEH NPOTEKaHUs XMMHYECKUX peakiuuidl |
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHUS;

- yMEeTh NOATBEPKJIaTh Ha KOHKPETHBIX IPHUMEPAX XapPaAKTEp
3aBUCUMOCTH  PEAaKIMOHHOM  CIIOCOOHOCTH  OpPraHUYECKHUX
COEJMHEHHUI OT KpaTHOCTH M THIMa KoBajeHTHOH cBs3u (" " u
""), B3aMMHOT'O BJIMSIHUSA aTOMOB M T'PYIII aTOMOB B MOJIEKYJaX;
a Takke OT OCOOCHHOCTEH peanu3aluu pa3IuYHbIX MEXaHU3MOB
IIPOTEKaHUs PEaKLUM;

- YMETb XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YKJIEHHOM COCTOSHUH) U HMOHOB XMMHYECKHX
aneMeHtoB 1 - 4 mepuonoB llepmoamueckoir cuctemsr [I.H.
MenneneeBa W UX BAJICHTHBIE BO3MOXHOCTH, MCHOJIb3YS
noustus "s", "p", "d-anekTpoHHbIE" OpOHUTANN, YHEPTETUUECKHE
YPOBHHU; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMblX HUMH COETUHEHHH IO
MEepPUOJIaM U TPYIIaM;

OK 02. B o6s1acTH HEHHOCTH HAYYHOI'0 O3HAHUS: - YMETb IUIAHUPOBATH U BBINOJIHATH XUMHUUYECKUNA 3KCIEPUMEHT
Hcnons30Bath - c(OPMHUPOBAHHOCTH MHPOBO33PEHHsS, COOTBETCTBYIOIIETO | (TpEBpaIlleHUsT OpPTaHMYECKUX BEIIECTB NPH HAarpeBaHHH,
COBpPEMEHHBIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd U OOIIECTBEHHOH | MOJlydeHHE STHJIEHA W W3yYeHHE €ro CBOWCTB, KauyeCTBEHHBIC
Cpe/cTBa MOKUCKa, MPaKTHKH, OCHOBaHHOTO Ha JHanore KyJIbTYp, | pEaKIMM Ha albJeTH/bl, KpaxMall, YKCYCHYIO KHCJIOTY;
aHanmm3a u CMOCOOCTBYIOLIETO ~ OCO3HAaHMIO  CBOETO ~ MecTa B | JieHaTypanust OEJIKOB TpU HarpeBaHWM, LBETHBIE PEAKINU
UHTEPIIpETanu MOJMKYJIBTYPHOM MHPE; O€NKOB; TMPOBOJWTH PEAKIUH HOHHOTO OOMEHa, OIpeneNsTh
UHPOPMALIUU 1 - COBEpILEHCTBOBAHHUE SI3bIKOBOM M UMTATENBCKON KYJIBTYpBI | CPEey BOJHBIX PACTBOPOB, KaUYECTBEHHBIE PEAKIIUU HA Cybdart-,
nH(pOpMaMOHHBIE KaK Cpe/ICTBAa B3aMMOJEHCTBUS MEXIY JIIOABMHU U TO3HAHUS | KapOOHAT- M XJIOPHUI-aHHOHBI, Ha KaTHOH aMMOHHS; pellaTh
TEXHOJIOTUM IS MHpA; JKCIIEpUMEHTaJbHbIE 33daud 1o TeMaM "Metamasl" u
BBITIOJTHEHUS 33/1a4 - OCO3HAHWE IIEHHOCTH HAyYHOW AEATENbHOCTH, TOTOBHOCTH | "Hemeramnsl"') B COOTBETCTBMM C TPAaBWIAMH  TEXHUKHU
podecCHOHABLHOM OCYIIECTBIISATh MPOEKTHYO " HCCIIEIOBATEIILCKYIO | O€30MacHOCTH NP OOpaIleHu! ¢ BEIIECTBAMH U JIA0OPATOPHBIM
JeATEILHOCTH JEATeIbHOCTh UHIMBHIYAIBHO U B TPYIIIIE; 00Opy/lOBaHUEM; TPEJCTABIATh PE3YNbTaThl XUMHYECKOTO

OsJaajnenne YHUBEPCAJIbHBIMH Y4eOHBIMH | DKCIIEpUMEHTa B (OopMe 3amiCH ypaBHEHHH COOTBETCTBYIOLIMX
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MO3HABATEJbHBIMHU ACHCTBUAMM:

B) padorta ¢ nngopmanmeii:

- BJIaJIeTh HaBbIKAMHU 1OJy4eHHs HHPOPMALIUU U3 UCTOUHUKOB
pa3HBIX THUIIOB, CAaMOCTOSITEIBHO OCYILIECTBIATH IIOUCK,
aHalM3, CUCTEMAaTH3alMI0 U HMHTEpHpeTanuo HH(opManuu
pa3NUYHBIX BUAOB U (POPM NpEICTABICHUS;

- co37aBaTh TEKCThl B PAa3JIMYHbIX (opMaTax C Y4ETOM
Ha3zHauyeHUs MH(GOpMAIMK M LEJIEBOH ayIuTOpHH, BBHIOHpas
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaATU3aLUH;

- OLIGHUBATh JOCTOBEPHOCTD, IETUTUMHOCTb HH(POPMAIIUH, ee
COOTBETCTBHE IIPAaBOBBIM U MOPAJIbHO-3THYECKUM HOpMaM;

- UCII0JIb30BATh cpencTaa MH(POPMALIMOHHBIX u
KOMMYHMKAIIUOHHBIX TEXHOJOTUMH B PEUICHUWM KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX M  OpPraHM3allMOHHBIX  3a7a4 ¢
COOJIIOICHUEM TpeOoBaHuUI 9PrOHOMUKH, TEXHUKHU
0€30IaCHOCTH, TUTHEHBI, PecypcocOepekeHus, MPaBOBbIX H
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€30MacHOCTH;

- BJIaJIETh HaBbIKAaMH PACIIO3HABAHMSA U 3aILUTHl HHPOpMaIuH,
MH(POPMALIMOHHOM 6€30M1aCHOCTH JTMYHOCTH;

peakuuii u  (GOpMyIHpPOBAaTh BBIBOABI HAa OCHOBE JTHX
pE3yJIbTaTOB;
- yMeTb  aHaJM3UpOBaTh  XUMUYECKYI0  HH(OpMAIHIO,

[I0JIy4aeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTB MaccOBOM
nHpopmanuu, cetb UHTEpHET U pyrHe);

- BJIAZIETh OCHOBHBIMU METOJJaMH Hay4YHOI'O IIO3HAHMsI BEILIECTB U
XMUMUYECKUX SIBJIEHUH (HaOI0AeHNe, U3MEPEHHE, YKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- yMeTb HIPOBOJUTH pPACYEThl 110 XUMHUYECKUM (opmysiaM U
YpPaBHEHHUAM  XMMHUYECKUX PEAKIUM C  HCIOJb30BaHUEM
¢Gu3nyecKux  BEIMYMH, XapaKTepU3YIOLIMX  BeELecTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObemMa (HOpMalbHBIC
yCIOBMsI) Tra3oB, KOJMYECTBA  BEIECTBA;  HUCIOJIb30BaTh
CHCTEMHBIE XMMUYECKHE 3HAaHUS Ui MPHUHATUS DEUICHUH B
KOHKPETHBIX H3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELIECTBAMU
U MX IPUMEHEHUEM;

- yMeTb CaMOCTOATENIbHO IUIAHUPOBaTb U HPOBOJIUTH
XUMHUYECKUNA SKCIEPUMEHT (IIOJyYyEeHUE M H3YUYEHHE CBOMHCTB
HEOPraHMYeCKUX M OpPraHUYeCKUX BEIIECTB, KaueCTBEHHbIE
peakuuu YIJIEBOIOPOIOB Ppa3IUYHbIX KJIACCOB u
KHUCJIOPOJACO/EPKAIMX ~ OPraHUYECKUX  BEIECTB, PpELICHUe
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 PACIIO3HaBAHUIO HEOPTraHUYECKUX
Y OPraHMYECKUX BELIECTB) C COOII0IEHUEM ITPaBUII 0€30I1aCHOTO
oOpalieHusi ¢ BEIeCTBaMU U J1aOOPAaTOPHBIM 00OPYJOBAHHUEM,
dbopMyaMpoBaTh  LEAM  MCCIENOBAHUSA, IPEJOCTaBIATH B
pa3nu4yHOi hopMe pe3yNbTaThl HIKCIEPUMEHTA, AaHATU3UPOBATH U
OLIEHUBATh UX JJOCTOBEPHOCTb;

- YMETb OCYILECTBIATH LICJICHANPABICHHBIN ITOUCK XUMHYECKOU
MHPOPMALIMK B Pa3IMYHBIX MCTOYHHMKAX (HaydHas M ydeOHO-
Hay4yHas JIMTEparypa, CPeiCTBAa MAacCOBOW HMH(OPMALUHU, CETh
WHTepHeT u pyrue), KpUTUYECKH aHAIN3UPOBATh XUMHUECKYIO
uHpopManuio, TmepepadaTeiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHUH C MOCTABJICHHON y4eOHOM 3a1a4eii;

- BJIAJICTh CUCTEMOM 3HAHUMM O METOJAaX HAay4YHOrO IIO3HAHUs

8




SIBJICHUM MPUPOJbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX M
YMEHUSIMH NPUMEHATh 3TU 3HAHUA NPH KCIEPUMEHTAIBHOM
UCCIIEIOBAaHUHM BELIECTB U Ji1 OOBSICHEHHS XUMHYECKHX
SBJICHUW, HMEIOIHUX MECTO B MPUPOJAE MNPAKTUYECKOU
JIeATEIbHOCTH YEJIOBEKA U B MIOBCEITHEBHOM JKU3HU;

OK 04. D¢ddexrnuBHO

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTH U

- YMCTh IIJIAHUPOBATH W BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT

B3aUMOJICHICTBOBATh U | CAMOOIIPEICIICHUIO; (mpeBpallieHdsT OpPraHMYECKUX BEIIECTB TIPU  HArpeBaHHH,

paboTath B -OBJIaJICHUC HaBEIKAMH y4eOHO-UCCIIeI0BATEIbCKOM, | MOJYyYEHUE ATHWICHA M M3YYCHHE €ro CBOMCTB, KaueCTBEHHBIC

KOJUIEKTUBE U MIPOEKTHOM M COIUATILHOM JIESITEIIBHOCTH; peaknmuy Ha  albJerHjabl, KpaxMmaj, YyKCYCHYK KHCIOTY;

KOMAaHJIe OBjaleHHe  YHHBEPCAJbHBIMM  KOMMYHHMKATHBHBIMM | JIcHaTypalus OCJIKOB TNpH HArpeBaHUU, IIBETHBIE pEaKIIUU
NeidCTBUAMU: OCJIKOB; TIPOBOJUTH PEAKIIMU HOHHOTO OOMEHa, ONpEeaeisiTh
0) coBMecTHAasl JeATeJIbHOCTD: Cpey BOJHBIX PACTBOPOB, KAYECTBECHHBIE PEAKIIUU Ha CyIbdat-,
- TIOHMMATh M WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W | KapOOHAT- M XJOPUI-aHHUOHBI, HAa KAaTHOH aMMOHHS; peEIIaTh
WHJUBUTyaIbHOU PabOTHI; JKCIIEpUMEHTANIbHBIE  3a7aud 1o Temam "Meramisl" u
- MIPUHUMATh e COBMECTHOM nesarenbHoCcTH, | "HemeTtamnel") B COOTBETCTBHMM € TpaBUJIaMU  TEXHHUKHU
OpPraHHW30BBIBATE M KOOPAMHHUPOBATH JCUCTBHS TIO €€ | 0€30MacHOCTH MPU OOPAIICHHUH C BEIIECTBAMHU M JIA00PATOPHBIM
JTOCTHDKCHHMIO: COCTaBIIATh IUJIaH JICWCTBHM, paclpenessaTh | 00OpyJAOBaHMEM; TPEACTABIATh PE3yJbTaThl  XHUMHYECKOTO
PO C YY€TOM MHEHHH yYaCTHHKOB OOCYXKJaTh Pe3yJbTaThl | IKCIIEPUMEHTa B (OpMe 3alUCH YPAaBHEHHI COOTBETCTBYIOIIMX
COBMECTHOM pabOTHI; peaknuii W (GopMynIHMpOBaTH BBIBOJBI Ha OCHOBE OTHUX
- KOOpPJAMHHUPOBATh ¥ BBINONHITH pPadOTy B YCIOBUSAX | pE3yIbTATOB;
peagbHOTO, BHPTYaJIBHOTO n KOMOWHHUPOBAHHOTO | -yMETh  CaMOCTOSATEJILHO  IUTAHHUPOBAaTb U TNPOBOJUTH
B3aUMOJCUCTBUS; XUMHUYECKUHA SKCIEPUMEHT (TOJyuyeHUE M H3Y4YEHHE CBOMHCTB
- OCYHIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEJCHHE B | HEOPTaHWYECKHMX MW OPraHWYECKUX BEIIEeCTB, Ka4eCTBCHHBIC
pa3IUYHBIX  CUTyalusiX, MPOSBIATH  TBOPYECTBO W | pEaKIUU YTJIEBOJIOPOIOB Ppa3IUYHBIX KJIacCOB u
BOOOpakeHne, ObITh MHUIIMATHBHBIM KHCIIOPOJICO/ICPKAIIMX ~ OPraHUYECKHX  BEIIECTB, PEIICHHE
OBaaaenue YHHMBEPCAJIbLHBIMH PeryJsiTHBHBIMHU | SKCIIEPUMEHTAIBHBIX 3314 110 PACIO3HABAHUIO HEOPTAaHUYECKUX
NeidCTBUAMU: 1 OpPraHUYECKHUX BEIIECTB) C COOJIFOICHUEM TIPaBUI 0€301MacHOTO
') NPpUHATHE ce0s1 U APYTUX JIIo/eii: oOpareHusi ¢ BEIIeCTBAMU M J1a00paTOPHBIM 00OPYIOBaHUEM,
- TPUHUMATh MOTHUBBI M apPryMEHTHl JPYTHX JIOACH mpu | GOpMyIupoBaTh IENM  HMCCIEIOBAaHUSA, MPEJAOCTaBIATH B
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH; pa3IuaHO# opMe pe3yNbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATh U
- MpU3HABaTh CBOE MPABO M MPABO APYTHUX JIIOJICH HA OMMMOKH; | OIEHUBATh UX JOCTOBEPHOCTH;
- pa3BUBATH CMIOCOOHOCTH MOHUMATh MUP C TIO3UIUU APYTrOro
YyeJIOBEKaA,;

OK 07. B o6s1acTH 3K010rM4YeCKOr0 BOCIUTAHUS: - copMHpOBaTh MPEACTABICHUS: O XUMUYECKOH COCTABIISIONICH
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ConelicTBOBaThL
COXPaHEHUIO
OKPYXKaloIlei cpebl,
pecypcocOepexeHHIO,
MPUMEHATH 3HaHUA 00
W3MEHEHUU KJIUMaTa,
MIPUHIIUIIBI
OepeKITUBOTO
MIPOU3BO/ICTBA,

3 PeKTHBHO
JICCTBOBATE B
YpE3BbIYANHBIX
CUTYaLUAX

- cOPMHUPOBAHHOCTH FKOJIOTHUECKON KYJbTYpbl, IOHUMaHHUE
BIUSHUS  COLMAJIbHO-DKOHOMMUYECKHUX  IIPOLECCOB  Ha
COCTOSIHME MPUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa dKOJIOTHYECKUX Mpo0iIeM;

- IJTAaHUPOBAHUE M OCYIIECTBIICHUE JIEUCTBUI B OKPY>KarOIIEH
cpele Ha OCHOBE 3HAHUA LeJled YCTOMYMBOIO pa3BUTHUSA
YEJI0BEUYECTBA;
AKTUBHOE  HENpPUSITHE
OKpY>Kalolleu cpee;

- YMEHHE IIPOrHO3UPOBATh HEOIATONPUATHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS MPEINPUHUMAEMBIX JIEUCTBUI, MPEJOTBPALLATH
UX;

- paclumpeHue
HaIIPaBJIEHHOCTH;
- OBJIa/ICHUE HaBbIKAaMH y4eOHO-HCCIIeI0BATENIbCKOMH,
MPOEKTHOU U COLIMATIbHOM AEATEIIbHOCTH;

JEUCTBUM, NPUHOCAILIUX  Bpen

OIIbITa JCATCIIBHOCTH 9KOJIOTHYECKOU

€CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHUU B NO3HAHUU
SBIICHUN MPUPOJBI, B (POPMUPOBAHUN MBILIUICHUS M KYJIBTYPbI
JUYHOCTH, €€ (PYHKUMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOMU

JJISL pelICHUA MMPAKTUYCCKUX 3aa4 )41 3KOJIOTNYCCKHN
00OCHOBAHHOTO OTHOILICHHS K CBOEMY 3/IOPOBBIO M TPUPOIHOM
cpene;

- yMeTh CcOOJI0/IaTh TpaBWia SKOJOTHUYECKH IeJIeCO00pa3HOro
MOBEJCHUS B OBITY W TPYIOBOW JIEATCIHHOCTH B IENSIX
COXPAaHEHHUSI CBOETr0 3J0pOBbS M OKPYXKAIOUWIEH MNPUPOTHON
Cpenbl; Y4YWTHIBaTh OMACHOCTh BO3JCHCTBUSL HA O KHUBBIC
OpraHv3Mbl  OMNPEACIICHHBIX  BEIIECTB, IMOHUMAas  CMBbICI
IIOKa3aTelist MPeAeIbHON TOIyCTUMON KOHIICHTPALIHH;

- yMeTh IPOTHO3UMPOBATh, AHAJIM3UPOBaTh M OLIEHUBATH C
MO3UIUHA DKOJIOTHYECKOM O€30IIaCHOCTH IOCIIEACTBUS OBITOBOM
U TIPOU3BOJICTBEHHOW JEATEIbHOCTH YEJIOBEKAa, CBA3aHHOU C
nepepaboTKOM BEIIECTB; UCTIOIB30BATh MOMyUYCHHBIC 3HAHUS JIJIS
NPUHATHA TPaMOTHBIX PEIICHWH TPoOJIeM B CHUTYyaIusx,
CBSI3aHHBIX C XMMHEH;

- yYMEThb OCO3HaBaThb OIACHOCTh BO3JICUCTBUSA Ha KUBbIC

OpraHu3Mbl  OIPEACIICHHBIX  BEIIECTB, IOHUMAs  CMBICI
rokKasarejisi NpeAebHOW  JOMYCTUMON  KOHUEHTpAllMH, U
MOSICHSTh ~ HA  MPUMEpPax  CIOCOOBI  YMEHBIICHHUS U

NpeaoTBpaliCcHud HX BpPCIAHOI'O BO3HCﬁCTBHH Ha OpraHusm
YCJIOBCKA.
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B umensax moaroroBku oOydaromuxcs K Oyaymied mpodecCHOHaIbHOM NeATeNbHOCTH NpHU
M3Y4YeHHH yuyeOHOro mpenMera « XMMUs» 3akiaabiBaeTcsi ocHoBa il popmuposanus 11K B pamkax
peanmuzanuu OOIT CIIO no cnenumansHocT. CHEMUaNUCT MO TYPU3MYy U TOCTENPUUMCTBY (6a30BOM
MOATOTOBKH) JTOJKEH 00J1a1aTh MPOPEeCCHOHATbHBIMU KOMIIETEHIIUSIMHU, COOTBETCTBYIOIIUMHU BUAAM
NEeATEIbHOCTH:

opeanuzayus U KOHMPOIb MeKyujel O0esmenrbHOCMU CryIHCO Rpeonpusmuil mypuma u
20CmMenpuuMcmea

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

[IK 1.2. OpraHu3oBbIBaTh TEKYIIYIO JEATEIbHOCTh COTPYAHHKOB CIY>KO MpeanpusiThil
Typu3Ma U TOCTENPUHUMCTBA.

I[IK 1.3. KoopauHupoBaTb U KOHTPOJHUPOBATH JEATEIBHOCTh COTPYAHHKOB CITYKO
MPEANPUATHI TypU3Ma U TOCTENPUNMCTBA.

I1K 1.4. OcymecTBasTh pacdeThl C TOTPEOUTEISIMU 3a MTPEAOCTABICHHBIE YCITYTH.

npedocmasnieHue myponepamopckux u mypazenmckux yciyz (no esloopy)

[1K 2.1. OdopmnsaTs u 00padbaThIBaTh 3aKa3bl KJIMEHTOB.

1K 2.2. KoopauHupoBath paboTy 1Mo peaqu3aliy 3aKasa.

2. CTpyKTypa H coaep:kaHue 0011e00Pa30BaTeJIbHON IUCHUILTHHBI «XUMUSD)

2.1. O0beM IUCHUIINHBI U BBl y4eOHOH padoThI

Bupa yueOHoii padoThI O0bem B yacax
O0bem o0pasoBaTeIbHOM NPOrPaMMbl JTHCHUTIIHHBI 78
B T.4.

OcHoBHOE conepxaHue 62
BT. U..

TEOpETUIEeCKoe 00yUeHHe 18
MIPAKTUYECKUE 3aHATUSI 12
nabopaTOpPHBIE 3aHITHS 32
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COlepPKaHMe (CoepPKAHUE 14
NMPUKJIATHOTO MOYJIsT)

BT. Y..

TEOPETHYECKOE 00yUeHHe 2
MIPaKTUYECKHUE 3aHATUS 2
nabopaTOpPHBIE 3aHITHS 10
IIpomexyToyHasi arTecTanus AM(pdepeHpPOBaAHHBIN 3a4eT 2
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2.2. TeMmaTuyecKMii IJIAH U COAEPKAHME TUCITUILTHHBI

HaumenoBanue Coaep:xanue yueOHOro MaTepuasa (0CHOBHOE H PO ecCHOHATBLHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesioB M TeM J1a00paToOpHble U NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOTYJIb 4YacoB | KOMIETEHIUH
1 2 3 4
OcHoBHOE coepxxkaHue 56
Pa3zgesn 1. OCHOBBI CTPOEHUS BelIECTBA 4
Tema 1.1. OcHOBHOE coJiepKaHue 3 OK 01
Ctpoenue Teoperuueckoe o0yueHue 2
aTOMOB CoBpeMeHHast MOJIENTb CTPOSHUS aToMa. DJIEKTPOHHAsI KOHPUTYypalus aroma. Kinaccudukarus XuMHIECKUX
XUMHUHCCKAX AIIEMEHTOB (S-, p-, d-31meMeHTHI). BaneHTHbIe 37eKTpoHbl. BaneHTHOCTh. DIeKTpoHHAast TPUPOJa XUMHUYECKON
SJICMCHTOB H CBA3U. DIIEKTPOOTPHIIATEIbHOCTE. KOBasIeHTHAs CBsI3b, €€ Pa3HOBHIHOCTH M MEXaHU3MbI 00pPa30BaHUs
HpHApoaa 5 (0OMEHHBIN ¥ TOHOPHO-aKIENTOPHBIN). MloHHas cBs3b. MeTalmndeckast CBsi3b. BoiopoaHast CBS3b.
XHMUHICCKOH MeKMOJICKYIIPHBIE B3aUMOICHCTBHS.
CBA3H M30TONBI, 0OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOPHIM3aIis aTOMHBIX OpOUTAJICH.
IIpakTyeckune 3aHATHS 1
Pemenne mpakTuuecKux 3a/laHUi Ha COCTaBJICHUE AIEKTPOHHO-Tpaduueckux Gopmyi snemeHTon 14
MEPUOJIOB.
Pemenue 3aganuii Ha UCMOJB30BAHNE XMMUYECKOM CUMBOJIMKY U HAa3BaHMI COEIMHEHUI IO HOMEHKJIAType
MEXIYHAPOJAHOTO COK3a TEOPETUYECKON U MPUKIAAHON XMMHUU U TPUBUAIBHBIX HA3BaHUH JJI1 COCTaBJICHUS
XUMUYECKHUX (DOPMYJT ABYXaTOMHBIX COeAMHEHUH (OKCHAOB, CYIb(UI0B, TUAPUIOB U T.I1.) U IPYTUX
HEOPraHWYECKUX COCTMHEHUN OTAEIbHBIX KJIACCOB.
Tema 1.2. OcHoOBHOe coep:kaHue 1 OK 01
[Tepronnyecknii | Teopernuyeckoe o0yueHue OK 02
3aKOH M Ta0JMIA | [pakTHdeckHe 3aHsTHSI 1
J.1. Menneneena —
[Tepuoanueckas cucrema xuMuueckux aemeHToB .M. MenaeneeBa. @usnueckuii cMbicha [lepuoguyeckoro
3akoHa [I.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX IEMEHTOB, 00pa3yeMbIX UMH
MIPOCTHIX M CJIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIO)KCHUEM XUMHYECKOTO 3JIeMeHTa B [lepuoanaeckoit
cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuonnueckoro 3akona .M. Menneneesa. [Iporaosst
H.N. MenaeneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX AJIEMEHTOB.
Pelienre nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
aeMeHTOB «MeTaumndeckue / HeMeTaNIMYeCKHe CBOMCTBA, dJIEKTPOOTPUIIATEILHOCTh M CPOJICTBO K
AJIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JEKTPOHHBIM CTPOCHUEM U TMOJI0KEHUEM B
MepUONYECKON cucTeMe XuMmuieckux raeMeHToB .M. MenaeneeBay.
Paznen 2. XumMu4ecKkue peakuuu 6
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Tema 2.1. Tunsr
XUMHUYCCKUX
peaxkuuii

OcHoBHOe conep:kanue

TeopeTnyeckoe o0yueHue

Knaccudukanus u TUITBI XUMUYECKUX PEaKIHil C y4aCTHEM HEOpTraHWYECKUX BemlecTB. KoanuecTBeHHbIC
OTHOILIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIEC 3aKOHBI B XUMHUH U PACUYETHI [0 YPABHEHUSIM XUMHYECKUX
peakuuii. Momb Kak eIMHUIA KOJMYECTBa BellecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUSI MAacChl U
sHeprun. 3akoH ABoraipo. Momnsipabiit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.

Peakiuu koMIiekcooOpa3oBaHus C y4aCTHEM HEOPTraHWYECKUX BEUIECTB (Ha MpUMepe THAPOKCOKOMILIEKCOB
[IMHKA U aJTFIOMUHHUS).

IIpakTHYecKHe 3aHATHSA

CocraBiieHne ypaBHEHUI peakivii COeJMHEHUS, Pa3IoKeHUs, 3aMEleHNs, 0OMeHa. Y PaBHEHUS peakiuii
TOpeHus, HOHHOTO OOMEHA, OKMCIICHUSI-BOCCTAHOBIICHHUSL.

PacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEIIECTB U NPOAYKTOB peakiuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOAYKTA PEAKIIUN COSTMHEHUS, €CIIN OJHO U3 BEUIECTB JaHO B N30BITKE
W/WIIN COAEPKUT IpuMecH. PacueT MaccoBoil nin 00beMHOM 1071 BBIX0/1a IPOAYKTa PEAKIIMU COSMHEHUS
OT TEOPETUYECKH BO3MOXKHOT0. Pacyer 00beMHBIX OTHOIICHUH ra3oB. Pacuer macchl (00beM, KOJTMUECTBO
BEIIECTBA) MIPOAYKTA pPEaKI1H, €CIIU OHO U3 BELIECTB JaHO B BUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
JI0JIEM PACTBOPEHHOI'O BEILECTBA.

ypaBHeHI/IH OKHCJICHUS-BOCCTaHOBJICHMS. CTeneHb okuclIeHuss. OKUCIUTENb U BOCCTAHOBUTEIIb.
OKHCITUTEIBHO-BOCCTAaHOBUTEIILHBIE pC€aKkuuu B IIpUpoac, NpOU3BOJCTBCHHLBIX IMPOIECCAX U
KU3HCACATCIIbBHOCTH OPraHUu3MOB. OKHCINTEIbHO-BOCCTAHOBUTEILHBIN MoTeHI A CPCabI. CocraBneHue u
YpaBHUBAHUC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKum?I MCTOAOM 3JICKTPOHHOT'O Oananca. Tunudneie
HCOPIraHNMYCCKUC OKHCIUTCIIM U BOCCTAHOBUTCIIN. 9J'ICKTpOJ'II/I3 PAaCTBOPOB U pACILJIaBOB COJIeil.

OK 01

Tema 2.2.
DNEeKTpONUTHYECKA
s JUCCOLIHALIMA U
HOHHBIA 0OMEH

OcHoOBHOe coep:kaHue

TeopeTn'{eCKoe oﬁyqelme

TeOpI/IH BHCKTpOHHTquCKOﬁ Jucconyanuu. Peakiiuu HOHHOIO oomena. CocTaBiicHHE pCaKHI/Iﬁ HOHHOT'O
obMeHa IIyTEM COCTABJICHUA HUX IOJHBIX WU COKPAIICHHBIX HOHHBIX ypaBHCHHﬁ.

FI/IJIPOJ'II/IE} coJici. 3HaueHHE ruapoJinsa B OHOJIOTMYECKUX OOMEHHBIX nmponeccax. HpI/IMeHCHI/IC TuApoOJIn3a B
MPOMBIINIJICHHOCTH.

JlabopaTtopHble 3aHATHSA

JlaboparopHas paboTa «Peakuuu rupoan3a.
HccnenoBanue cpepl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CIA0OBIMH MPOTOJTUTAMH, U UX PEAKIIHA
C pacTBOpaMH IIesIoun U KapOoHata HaTpus. COCTaBJI€HHE PEAKIIM THAPOIIN3a COJCH.

OK 01

Pa3znea 3.

CTpOCHI/Ie M CBOMCTBA HEOPraHu4e€CKMX BeHieCcTn

14
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Tema 3.1. OcHoBHOE conepxaHue OK 01
Knaccudukanus, | Teopermueckoe obydenne OK 02
HOMCHKIIATYPA U I[TpenmeT HeopraHMuecKoi XuMuK. B3aMMOCBA3b HeOpraHuueckux Bemects. Knaccuuxanus
CTPOCHHC HEOpPraHW4ecKux BeecTB. [IpocThie U ciioxkHbIe BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
HCOPTaHMICCKUX |y npokcubl, KUCIOTHL, coin). HoMeHKIaTypa u Ha3BaHHE HEOPraHUYECKHX BELIECTB UCXO/ M3 UX
BEIICCTB XUMHYECKON (POPMYIIBI MJIH COCTABICHUE XUMHYECKON (POPMYIIBI HCXOJIS U3 Ha3BaHMs BENIECTBA I10
MEXIYHAPOAHON WU TPUBUAIBHOW HOMEHKIIATYpE.
MexMoJIeKyIspHbIe B3auMoieicTBUs. Kpucramoruaparsl. ArperatHble COCTOSIHHS BEIIECTBRA.
Kpucrammuaeckue u amopdHble BelecTBa. TUITB KPUCTAUTMYECKAX PEIIETOK (aTOMHAs!, MOJIEKYJIApHAs,
WOHHAs, METAJUTHYECKas ). 3aBUCHMOCTh (DU3MYECKUX CBOWCTB BEIIECTBA OT THIIA KPHUCTAUTHYECKOM
perieTky. [Ipu4nuHbEI MHOr00Opasusl BEIECTB.
CoBpeMeHHbIE TPEACTaBI€HUS O CTPOEHHHM TBEPABIX, >KHAKMX M Ta3000pa3HbIX BemiecTB. JKuakue
KPUCTAJUIEL.
JlabopaTtopHble 3aHATHS
[lenoYHbIe U MIETOYHO-3EMEITLHBIC METAJUIBI M UX COCIUHEHHUS
Tema 3.2. OcHoBHoOE conepxaHue OK 01
Dusnko- JIaGopaTopHble 3aHATHS OK 02
XMMHYCCKHC JlaboparopHas pabota «CBOICTBa METAIIOB M HEMETAJLIIOBY.
CBONCTBA HccnenoBanne  QU3MYECKMX W XUMHUYECKUX  CBOMCTB  METAUIOB W HEMETAJIoB.  Perienue
HCOPTaHMYCCKUX  [yxcriepUMEHTANBHBIX 3a7ad 110 CBOMCTBAM XMMHYECKMM CBOMCTBAM METAUIOB W HEMETAIOB, IIO
BCHICCTB pacIo3HaBAHUIO U MOJIYYCHHIO COCTMHCHUI METAJJIOB U HEMETAJIJIOB.
Tema 3.3. OcHoBHOe coep:KaHue OK 01
IIpousBozncTBo Teoperudeckoe odyuenune OK 02
HCOPTraHMHYCCKUX  |O6mue npencrapieHus O MPOMBIIUIEHHBIX CIOCO0AaX MONYYeHHMs XMMHUYECKMX BEIIECTB (HA IpUMEpe
BCIICCTB. IPOM3BOICTBA AMMHUAKA, CEPHON KUCIIOTHI).
3Havenne u YepHast M 1BETHAs MeTaLtyprus. [IpakTHYecKOe NPUMEHEHHE DIEKTPOJIN3a I IOJIy4EHHUs IIETOYHBIX,
HIPUMCHCHHC B 1IEJI0YHO3EMENBHBIX METAIIOB M aloMUHUs. CTEKIIO M CUIIMKATHAS IPOMBIILIEHHOCT.
OpITy M Ha ITpo6ieMa 0TX00B ¥ MOOOYHBIX MPOIYKTOB.
IPOM3BOJICTBE

IlpakTH4yeckue 3aHATUA

PemeHHe HpaKTI/IKO-OpI/IeHTI/IPOBaHHI)IX 3a)13HHI71 0 pOJ'II/I HeOpFaHquCKOﬁ XUMHUU B paSBI/ITI/II/I MCIHIIUHEI,
CO3JaHMH HOBBIX MaTEpUANOB (B CTPOUTEILCTBE U JP. OTPACISAX MPOMBIIIIEHHOCTH), HOBBIX MCTOYHUKOB
SHEpruM (anbTepHATHUBHBbIE UCTOYHUKH SHEPTUHU) B PELICHUH MPOOJIEM 3KOJIOTHYECKOM, SHEPreTUYECKON u
MHIIEBOM 0€30aCHOCTH.
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Paspnea 4. Kunernyeckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX PeaKIui 4
Tema 4.1. OcHoOBHOe coiep:KkaHue 2 OK 01
Kunernueckue Teoperuueckoe o0yueHnue 2 OK 02
3aKOHOMEPHOCTH | X yviyyeckue peakiuu. Kiaccuukamuss XMMHYECKUX peakiuil: mo (pa3oBoMy cOCTaBy (FOMOTEHHbIE H
TIpOTCKAHH reTepOreHHBIE), MO UCIIOIB30BAHUIO KATaIN3aTopa (KaTaIuTHIECKUE U HEKATATMTHYECKHE).
XUMHUHCCKAX CKOpOCTb PEaKIMM, €€ 3aBUCHMMOCTh OT pa3jIM4YHbIX (DAKTOPOB: NPUPOILI PEATMPYIONIMX BELIECTB,
peakium KOHIEHTPALMK PEarupyromuX BEIIECTB, TeMIepaTypbl (mpasmwio BarT-T'odda), miuomamu peakMOHHOM

TIOBEPXHOCTH, HAJIMYMS KaTanu3aTopa. Poib KaTann3aTopoB B IPUPO/IE U IPOMBIILIEHHOM IIPOM3BO/ICTBE.

OHeprus akTUBallMM. AKTUBHpPOBaHHBIM Komiulekc. Karamuzatopel u karanmu3. Ponb kartanmzaTopoB B

TIPUPOJIE ¥ IIPOMBIILIEHHOM ITPOM3BO/ICTBE.
Tema 4.2. OcHoOBHOe coep:KkaHue 2 OK 01
Tepmoannamuyeck | Teopernyeckoe 00yuenue 1 OK 02
ue Knaccudukamys XMMHYIECKMX PEaKIMii: 10 TemIoBoMy 3QdeKTy (9K30TEPMHUECKHE, SHIOTEPMUUECKHE), IO
3aKOHOMCPHOCTH | oGpatumocTu (06paTUMbIe U HeoOpaTuMble). Temnosble S3QPeKTh XUMUUECKUX peakiuii. TepMoXuMudeckue
TIpOTCKaHNA ypaBHeHust. OGpaTUMOCTh peakiuii. XUMHUYIECKOE PABHOBECHE M €T0 CMEIIEHHE TI0J JEHCTBHEM Pa3IMUHbIX
XUMHIYCCKIX (GaKkTOpOB (KOHIEHTpALMs PEArcHTOB WJIM IPOIYKTOB pEaKIMH, NABJIEHUE, TEMIIEpaTypa) IS CO3JaHHMS
PCaKInH. ONTHMAIIBHBIX YCJIOBUH MPOTEKAHUS XUMUYECKUX TPOLIECCOB.
PapHosecne [TousaTHe 06 SHTANBIMK W SHTponHu. DHeprus I nb66ca. 3akon ['ecca M crnencTBHs U3 Hero. Posb cmemmenus
XUMHUHCCKAX PaBHOBECHS B TEXHOJIOTHIECKUX MPOIIECCAX.
PEaKLH TpakTHYecKHe 3aHATHS 1

[Tpunuun Jle lllarense. BiusHue pa3nuyHbix GaKTOPOB HA U3MEHEHHUE PABHOBECHS XMMHUECKUX PEaKIIUM.

3aKOH JEHCTBYIOIMX MacC U KOHCTaHTa XMMHUYECKOTO PAaBHOBECHS. PacueThl paBHOBECHBIX KOHIEHTPAIIUM

pearupyoIKX BEMIECTB U IPOAYKTOB peakiuii. PacdeTsl TemnoBoro sggexra peakuu.

Pellenye MpaKTHKO-OPMEHTHPOBAHHBIX 3a/IaHMii Ha IpuMeHenue npuHnuna Jle-1llaTenbe s HaXokKIEHUS

HaNpaBIEHUs CMELICHUS PABHOBECHS XMMHUYECKOH PEakIUu U aHanu3 (aKkTOpOB, BIUSIONIMX HA CMENIEHHE

XMMHYECKOTO PABHOBECHS.
Paznea 5. JAucnepcHblie CHCTEMBbI 4
Tema 5.1. OcHoBHOe cogepkaHue OK 01
Hucnepcubie TeopeTnyeckoe ofyqenue 2 OK 02
CHCTCMBL 1 JucniepcHble cucteMbl. Komonaaele cucteMbl. ICTUHHBIE PaCTBOPBL. OK 07
(baKT?pH ux PactBopenne Kak (DU3HMKO-XMMHUeCKHM mporecc. PactBopbl. CrocoObl NPUIOTOBJIEHUS PAaCTBOPOB.
yCTOMTHBOCTH PacTBOpHMOCTb. MaccoBas /10Nl PaCTBOPEHHOTO BellecTBa. IIpeaebHO I0MyCTHMblE KOHIEHTPAlud U ux| 2

UCIIOJIb30BaHUE B OIICHKE HKOJIOTHUECKOM 6€30MMacHOCTH.
Krnaccudukanus aucnepcHblx cucteM 1o coctaBy. CTpoeHue M (hakTopbl YCTONYMBOCTH JIMCIEPCHBIX
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cucteM. Pacmo3HaBaHMe HCTHHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U TPYyOOJMCIIEPCHBIX CHCTEM.
Crpoenne wMuieuibl. PaccemBaHWe cBeTa IPU MPOXOXKICHWHM CBETOBOIO IIydKa dYepe3 ONTHYCCKH
HeOoHOPOIHYI0 cpeay (dddexra Tunmans).

IIpakTHYyeckue 3aHATHS 2
Pemrenue 3aa4 Ha MPUTOTOBIIEHUE PACTBOPOB.
Pemennie mpakTUKO-OPUEHTUPOBAHHBIX DPACUETHBIX 3a/laHUN Ha JUCTIEPCHBIE CUCTEMBI, HCIOJb3yEeMbIE B )
OBITOBOM ¥ TPOM3BOJICTBEHHOM [EATEILHOCTH YEJTOBEKAa, C TO3UIMUA HSKOJOTUYECKOW Oe30MacHOCTH
MOCJIEACTBHI U TPAMOTHBIX PEIICHUN MPOOIIeM, CBSI3aHHBIX C XUMHUEH.
Hrorosoe 3ansitue 2
1 cemectp - 34
Pasnea 6. CTpoeHue U CBOIICTBA OPraHMYeCKUX BelleCTB 24
Tema 6.1. OcHoBHOe coep:kaHue 5 OK 01
Knaccudukauus, | Teopermueckoe obydenne 3
CTPOCHHC 1 [IpenMet oprannyeckoit xumuu. B3auMocBs3b HEOPraHMUECKUX U OPTaHUYECKHUX BEIIECTB.
HOMCHKJIATypa XHUMHUYECKOE CTPOEHUE KAK HOPSI0K COSMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaleHTHOCTH. OCHOBHBIE
OpTaHMICCKIX TIOJIOKEHHST TEOPUHM XUMHUYECKOTO CTPOEHHUS OpPraHMYecKuX coenuHeHuii A.M. Bytneposa. Vriepommblii
BCILCCTB CKEJIET OpraHMYecKoil MoJieKynbl. MonekynspHble M CTPYKTypHbIE (pa3BepHYTHIE, COKpALICHHbIE)
XuMHuueckrue (Gpopmysbl. 3aBUCMMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO CTPOCHHUS MOjekyl. M3omepus u
M30MEpHI (CTPYKTypHasi, FTeoMeTprUIecKas (Iuc-Tpanc-u3oMepusi). KpaTHOCTh XUMHUECKOH CBSI3H.
[TonsTe o (¢yHKIUMOHANBHONW Tpymme. [IpuHIUOB KIacCUPUKAMM OPraHMYEeCKHX COEAMHEHUU.
MeskTyHapoTHass HOMEHKJIATYpa U PUHIIMIIBI HOMCHKJIATYPBI OPTaHUICCKUX COCTMHEHUH.
JlaGopaTopHoe 3aHsiTHE 2
KoHcTpynpoBaHue MOJIEKyJl OpraHMYECKUX COSAMHEHUM
Tema 6.2. OcHoBHOE conepxaHue 14 OK 01
CaoiicTsa JlabopaTopHble 3aHsATUS 14 OK 02
OpraHHICCKuX [lomydyeHre METAHA U €r0 CBOMCTBA
COCTUHEHHM_

OTHoOlLIEHNE aJIKaHOB K KOHLIEHTPUPOBAHHOM CEpHON KHUCIIOTE

bpomupoBanue ankaHoB

«ITomydenue 3TUIEHA U U3YYECHUE €TO CBOMCTBY.

[TomyuyeHue 3TuIeHA U3 3TaHOJA B 1a0OPaTOPUU U N3yYEHHUE ero GU3NYECKUX U XUMUYECKUX CBOMCTB.
CocraBiieHue peaklMii IPUCOSAUHEHNS U OKUCIICHUS Ha IIPUMEpPE STUIICHA.

bpomupoBanue 6eH30a

[TosryaeHue HUTPOOEH301a
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B3auMogeiicTBue criupTa ¢ HaTpueM

Okwucnenye cnupToB

[Tommydenue cinoxHbBIX Y(HUPOB

KavecTBeHHas peakiyus HA MHOTOAaTOMHbBIE€ CITUPTHI

[Tonyuenue anbaerugoB

Peaxmus «CepebpsiHOTO 3epKanay

B3anMoeiicTBre TIIFOKO3bI M caxapo3bl ¢ ruapokcuaoM menu (11).

Tema 6.3. OcHOBHOe co/iep:KaHue 5 OK 01
Opranuyeckue Teoperuueckoe o0yueHue 3 OK 02
BeIICCTBA B Broopranuyeckue coeuHeHus. IlpuMeneHne 1 GUoIOrudeckas poib yriieBoaoB. OKHMCIEHHE YIIEBOI0B —
KUSHEACATCIBHOCT | yjerounpk sHEpruM 5KUBLIX Opranu3MoB. O0IaCTH IPUMEHEHHs AMUHOKMCIIOT. [IpeBpalienus 6eIKoB MUK
1 9eI0BCKa. B opranusMme. buonornyeckue QyHkimu GenkoB. Buonmormueckue QyHKuMM kupoB. Ponb opraHuueckoi
TIpOM3BOACTBO U | yyviyy B pereHun po6ieM MHIEBO Ge30MaCHOCTH.
TIPUMCHCHHC Hykj1eMHOBBIE KHCIIOTHL: cOCTaB U cTpoenue. Ctpoenne Hykineotuaos. Cocta HykienHoBbIX kucnoT (JJHK,
OpraHMICCKHUX PHK). PoJib HyKIEUHOBBIX KHCJIOT B KH3HEIEATEILHOCTH OPTaHM3MOB.
BCILCCTE B ITpOM3BOCTBO OPTraHUYECKUX BEIECTB: MPOU3BOACTBO METaHoJa, nepepaborka HedTH. [lonmudTuneH Kak
IPOMBIIUICHHOCTH | yhyHOTOHHAKHBIA HPOIYKT XHMMYECKOrO MPOM3BOJACTBA. IlpuMeHeHHe >TuieHa. IIpoM3BOACTBO U
IPUMEHEHHE KayqyKa U PE3UHBL.
CHHTETHYECKHE U MCKYCCTBEHHBIE BOJIOKHA, HX CTpOEHMe, CBOicTBa. IIpakTHUecKOe HCIOIb30BaHUE
BOJIOKOH. CHHTETHYECKHUE TICHKHU: U30JIALHS I TIPOBOOB, MEMOPAHBI Il OPECHEHHS BOJIbI, 3alIUTHBIE
IUIEHKM JUIs aBTOMOOMIEH, IIacTBIpU, XHPYprUdeckMe MHOBA3KH. HOBble TEXHOJOTMH JalbHeHIIero
COBEPIIEHCTBOBAHMS TIOJIMMEPHBIX MaTEPUAIIOB.
Posib OpraHMuecKoil XUMUK B PElIeHHHU IPo0JIeM SHEPreTHIeCcKol 6e301aCHOCTH, B PA3BHTUM MEIUIMHBI,
CO3/IaHMH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB SHEPIUH (allbTEPHATHBHBIE HCTOYHUKU SHEPTHH).
JlabopaTopHbIe 3aHATHS 2
Pelenye MpaKTHKO-OPMEHTHPOBAHHBIX 3a/[aHUH M0 COCTABICHUI0 XUMHYECKHUX PEAKIIMM, OTPAKAIOIINX
XHUMHYECKYI0 aKTUBHOCTh OPTaHUYECKUX COEMHEHMIA B Pa3IMUHBIX cpeiax (IIPHPOIHBIX, OMOIOTMYECKUX,
TEXHOTCHHBIX ).
Paszpen 7. KadecTBeHHbIE peaKIMH 00HAPYKEeHHsI HEOPTAHUYECKAX H OPraHHYEeCKAX BEIIeCTB 4
Tema 7.1. OcHoBHOe conep:kanue 4 OK 01
O6HapykeHne JlabopaTopHble 3aHsATHS 4 OK 02
HCOPraHMICCKUX | OGpapyskeHe HEOPraHUIECKHX BELIECTB C HCIONb30BAHUEM KAUeCTBEHHBIX aHATUTHYECKUX PeaKIuii.
KaTHOHOB 1 Jla6opatopHas pabota «KauecTBeHHbIE pEaKIMU Ha OT/IEIbHBIE KJIACChl OPraHMYECKHX BEIIECTB.
AHHOHOB.
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ObnapyxeHue

HpOBCI[eHI/Ie KauCCTBCHHBIX peaKI.IHfI, HCIOJIb3YCMBIX IUJIA 06Hapy>KeHI/IH OpTraHU4YCCKUX BCIICCTB pPa3JIMYHBIX

OpPTaHMYECKHX KJ1accoB: (heHOJIOB, aTbAETHI0B, KpaXMalia, YKCYCHOH KHCIOTBI, aMUHOKHCIIOT, 6eNKoB 1 ap. Onucanue

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

OT/ENbHBIX Jla6opaTopHas paboTa «KauecTBEeHHBII aHAIN3 OPTAHUYECKHX COEIMHEHHI MO (hYHKIIMOHATBHBIM TPYTIAMY.

KIJIACCOB C [IpoBeeHNEe KaueCTBEHHBIX PEAKIIHUii, HCIIONb3yEMBIX [/ PACllO3HABAHUS OPTraHUYECKUX BELIECTB

HCIIONB30BAaHUEM  |OT/IENBHBIX KJIACCOB 10 (PYHKIIMOHAIBHBIM IPYINaM: Ha IpUMepe aMUHOKHCIOT U KapOOHOBBIX KHCIIOT,

Ka4eCTBEHHBIX CIMPTOB 1 (PEHOIIOB, AIbAETU/IOB M KeTOHOB. Omucanue HaOII0AaeMBIX SBICHHI M COCTABIEHHE XUMUUECKHX

peaxkuun pPEaKIM W/WIIA CXEM.

IIpo¢eccuoHAILHO-OPHEHTUPOBAHHOE COAEPKaHUe (COJepKAHHE IPUKJIATHOI0 MOAYJIS) 14

Paznea 8. XuMmusi B ObITY M IPOM3BOACTBEHHOM /1€ATEJIbHOCTH YeJI0BEKa 2 OK 01

Tema 8.1. OCHOBHOe cOfiepKaHne 2 OK 02

Xumus B ObITY U | Teopernueckoe 06yueHnue 2 OK 04

MIPOU3BOACTBEHHOMN OK 07

JIESITENNbHOCTH IIK.1.1.-1.4.

HcyIoBeKa DKOJIOrHYecKas Ge30MacHOCTh MOCIEACTBHI ObITOBOI M TPOM3BOACTBEHHOM JeATENLHOCTH YeI0BEKa, lIK.2.1.-2.2.
CBSI3aHHAS C NepepabOTKOIl BEIECTB; HOUCK U aHAIIM3 XUMUYECKOH HHPOPMAIUK U3 PA3IMUHbIX HCTOUHUKOB

Pasnen 9. UcciienoBanne u XuMu4ecKuii aHAJIN3 00bEKTOB OHochepbl 12

Tema 9.1. OcHOBEI |OcHOBHOE COaepKaAHUE 4 OK 01

1nabopaTopHON JlabopaTopHble 3aHsATHS 4 lIK.1.1.-1.4.

TIpaKkTHKA B JlaboparopHas pa6ota « OCHOBBI TaGOPaTOPHOM TPAKTUKNY. 1IK.2.1.-2.2

MPO(GECCHORANBRDI | 1Ta60paTopHas IOCY/Ia i XHMUHECKHe PeakTHBEL OCHOBHbIE Ta00pATOpHbIE onepari. JIa6opaTopHoe

X 1ab0paTopuAX | 4Gopynosanne. TexHUKa Ge30MACHOCTH 1 IIPABIIIA PAGOTHI (TIOBE/IeH ) B 1AG0PATOPHHL.

Tema 9. 2. OcHoBHOE conepxaHue 2 OK 01

XUMHYECKUH JlabopaTopHble 3aHATHSI 2 OK 02

aHATN3 POO BOMB! [(Cr10co6hr BrIpaskerNs KOHICHTPAIMH PACTBOPOB: MAcCOBast 0JIA PACTBOPEHHOTO BEMIECTRA, MOISPHAs 1 OK 07
MOJITbHAS KOHLIEHTpAauU. TUTp pacTsopa. PeleHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKHUX 3a1aHHUIH 1IK.1.1.-1.4.
Ha pacyeT KOHLEHTPALHi 3arpA3HAIONINX BEIIECTB U UX CPABHEHHE C IPEIEILHO IOy CTUMBIMH 1IK.2.1.-2.2
koHueHTpauusamu (ITJJK).

Tema 9. 3. OcHoBHOeE conepxxaHue 2 OK 01

XAMHUYECKUH J1a00paTOpHbIE 3aHATHS 2 OK 02

KOHTPOJIb KA9CCTBA | Opragpueckne 1 HEOPraHUUECKUE BEIECTBA, BXO/IAIINE B COCTAB MPOAYKTOB MuTaHus. OnpeseneHue OK 07

IIPOJTYKTOB IIK.1.1.-1.4.
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MUTAHUSA cocraBa O]l Ha coJiepKaHue MaKkpo ¥ MUKPOAJIEMEHTOB. M3ydeHne npeayoxKeHHbIX IpenojaBaTeiaeM O] IIK.2.1.-2.2
Ha MpeIMEeT XUMHYECKOTO COCTaBa, ONPEIeICHUE IOJIEH OT CyTOYHOM HOPMBI MaKpO W MHUKPODJIEMEHTOB B
yKa3zaHHOM OJrojie.
Penienne npakTHKO-OPHEHTUPOBAHHBIX 33a4 110 KYJTHHAPHON TEMATHKE Pa3IMYHBIX THIIOB.
Tema 9. 4. OcHoBHoOe conep:kaHue 2 OK 01
XUMHYECKUH JlaGopaTopHble 3aHsATHS 2 OK 02
aHau3 1pod OGnacTn Ha3HaueHKs (IPMMEHEHNS ) TTIOUBBI, HCXO/IA M3 KaYECTBEHHOTO U KOJIMIECTBEHHOTO COCTABA. OK 07
TTO1BbI AHanu3 HOPMAaTHBHON JOKyMEHTAIIUH. [IK.1.1.-1.4.
Pois HEOpraHWMYEeCKHX BEIIECTB B KAUECTBE MUHEPAITBHBIX YAOOPEHHH, YIyUIIUTEINECH TOUBHI. [IK.2.1.-2.2
CocraB MUHEpaJIbHBIX YI00PEHUH U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa IOYBHI M €€ pa3HOBUIHOCTH.
B3anmocBsi3b cocTaBa y100peHH U UX BJIMSHUS HA BEr€TaTUBHbIE CBOMCTBA U IJIOJIOHOUIEHHE PACTEHU.
Tema 9. 5. OcHoBHOe conepxaHue 2 OK 01
Hccnenopanue IIpakTHYeckue 3aHATHSA 2 OK 02
06beKToB OGOCHOBAaHHE AKTYalbHOCTH BBIOPAHHOM TeMBbl. BEIBIEHHE MPOOIEMBI HCCIE0BaHUs. BEI60p 00BEKTOB U OK 04
Grocdeper MeTo0B uccieaoBanus. [locranoBka 1eneit u 3anau uccnenoanus. OnpeneneHne NpoayKTa UCCIeJ0BAHUS. OK 07
OmnpezneneHne TAroOB U COCTABJICHUE IJIaHA UCCIIETOBAHMS. [IK.1.1.-14.
3ammra npoekra: IlpeacraBieHue pe3yJbTaTOB BBINOJHEHUS Y4eOHO-HUCCIIEAOBATENLCKUX MPOEKTOB [IK.2.1.-2.2
(BBICTYILJIEHHUE C MTPE3EHTAIHEH).
IIpomeskyTOUHASI aTTecTALMS MO AUCHUIIMHE: T PepeHIIUPOBAHHBIN 3aUeT 2
Bcero 78
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3. YcaoBus peaau3anum nporpamMmbl 001eo0pa3oBaTeIbHOM JUCHUNIIMHBI
3.1. TpeOGoBaHusi K MATEPHAJBHO-TEXHHYECKOMY 00ecedeHHI0

Jns peanu3zanuu y4eOHON AUCHUILTUHBI « XUMHs» 000pYAOBaH KOMIIBIOTEPHBIN KIacc,
000pYyIOBaHHBIA NEPCOHAIBHBIMM KOMIIBIOTEpAMM Ul OOydarolluxcs W IpenojaBareis, ¢
YCTaHOBJICHHOM Ha HUX CeTeBOM Bepcuell « Buptyanbnas nadoparopus. Xumush»

TexHuueckue cpeacrtBa 0OydeHUs: NEPCOHAIbHbIE KOMIIBIOTEPHI C YCTAaHOBJIEHHOM Ha

HUX IporpaMmoil «BupryanbHas gabopatopus. XUMHUD».
VYyebHoe HarmsmHoe mocobue «BupryanpHas pabopaTopus. XUMHS» TPEIHA3HAYCHO IS
BBINOJIHEHUST JTAaOOpaTOpPHBIX pPadOT CTyJEHTaMH Ha Y4YeOHBIX 3aHATHAX, a TaKkKe JUIsd
CaMOCTOSITEIBHOW paboThl. YdeOHOe mocoOue MpeACTaBISIET CO00M KOMIUIEKT Ja0OpaTOPHBIX
pabot (bosee 22-x). B pamkax kaxxaoi J1abopaTopHON pabOThl MPEIYyCMOTPEHO BBITIOJIHEHUE
onbITOB (0T 2-x A0 10 Ay kaxmoi paboThl), TECTUPOBAHUE HA 3HAHME TEXHUKH OE30MaCHOCTH,
UTOTOBOE TECTUPOBAHUE.

3.2. PekoMeHayemasi JauTepaTypa
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.

JlononmHuTenpHas nureparypa:

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

2. ®apees ' H. Xumus: 3anaunuk: yuedHoe nocobue mst CITO / FO.A JleGenes u np.; mo.
pen. I'.H. ®aneesa.- M.: FOpaiir, 2019r.-238c. https://urait.r

HNHTepHET-pecypcebl:
www.hemi.wallst.ru (O6pa3oBaTeabHbINA CAUT JUTSI IMKOTHHUKOB « XUMUS).
www.chem.msu.su (DnekTpoHHas OMOINOTEKA 10 XUMUH).
www. enauki. ru (MHTepHET-U3IaHue IS YuuTeneh « EcTecTBeHHBIE HAYKNY).
www. hvsh. ru (OkypHan «XHUMUS B IITKOJIER ).
www. hij. ru (kypHan «XuUMHS U KU3HBY)

4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB OCBOCHHS 00111€00pa30BaTeIbLHOM M CUNILIHHBI

KoHTpoJb 1 o11eHKa pe3ynbTaToB 00yUeHHs OCYIIECTBISIETCS IIPenojaBaTeieM B mpolecce
IPOBEIECHUST NPAKTUYECKUX 3aHATHMH M Ja00paTOpHBIX padOT, TECTHPOBAaHUS, a TaKKe
BBITIOJIHEHUST  OOYYalOIUMUCS ~ MHOUBUIYaNbHBIX  33/laHUil, TPOEKTOB, HCCIEIOBAHUM.
Pesynbratel 00ydeHUs ONpeAENsoT, 4YTO OOyyaroliuecss JOJDKHBl 3HaTbh, IIOHUMATh MU
JIEMOHCTPHUPOBATH 10 3aBEPIICHUN N3YUEHUS] JUCLIUIUINHEL.

Jis popMupoBaHUs, KOHTPOJIS M OLEHKH PE3yJlbTaTOB OCBOCHUS Y4E€OHOH AMCLUIUIMHBI
UCTIOJIb3YETCs CHCTEMa OLEHOYHBIX MEPONPUATHIH, MPEICTaBIAIONIas cO00i KOMITTIEKC Y4eOHBIX
MEpONPUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4eHHUs U CHOPMYIMPOBAHHBIX C YYETOM
®I'OC COO (mpenmetHsle pe3ynbraTsl o gucuuiuinae) u @I'OC CIIO.

Moayas /

Ne Paznea / Tema

Pe3yabTar 00y4yeHnus OueHo4YHbIe MepONPUSITUS OK

I |OcHoBHOI MOTYJIb
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4yenus OueHoYHbIe MEPONIPUATHS OK
1 (Pa3zpgea 1. ®opMyIHpPOBaTH 0a30BbIE
OcHoBbI NOHSATHS U 3aKOHBI XHMHH
CTPOCHHA
BellecTBa
1.1 |Ctpoenue atomoB |CoCTaBIATh XUMHUECKHE 1. Tect «CTpoeHue aToMoB OK 01
XUMHYECKHUX (bopMyIIBI COeTMHEHMI B XMMHUUYECKUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHbIO |IPUPOAA XUMHUUECKON CBSI3U».
pupoa OKHCJIEHHUS XUMHYECKHUX 2. 3ajaum Ha COCTABIICHUE
XUMHYECKON AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX HopMyIT
CBSI3H BaJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUN
[leproanueckuii  |371€KTPOOTPULIATENBHOCTH  |(OKCUIOB, CYIb(UIOB,
3aKOH M TabIuIa THAPHOB H T.IL).
J .. MenneneeBa
XapakTepus3oBaTh [IpakTuko-opuentupoanusie |OK 01
XUMUYECKHE AIEMEHTHI B |TEOPETUYECKUE 3aJaHHs Ha OK 02
COOTBETCTBUU C UX XapaKTepU3aLni0 XUMHUYECKUX
IIOJIO)KEHUEM B 351eMeHTOB: «MeTamdeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNIMYEeCKHE CBOMCTBA,
XVUMHYECKHX DJIEMEHTOB INEKTPOOTPHULATEILHOCTD U
1. Menneneesa CPOJICTBO K 3JIEKTPOHY
XMMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOEHUEM H
IIOJIOKEHUEM B IIEPUOIUUECKON
CUCTEME XUMHUYECKHUX
anemenToB JI.11. MenaeneeBay.
2 |Pazpen 2. Cocrasasath ypaBHenus u |KontpoJsbHasi padora
Xumuyeckue cXeMbl XUMHYeCKHX «CTpoeHue BelecTBa H
peakuuu peakumi XHMHYECKHe PeaKkium»
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4yenus OueHoYHbIe MEPONIPUATHS OK

2.1 |Tunsl CocTtaBisTh peakiuu 1. 3amauu Ha cocTaBIECHUE OK 01
XAMHUYECKUAX COCIMHEHMUS, PA3JIOKEHUS, |yPAaBHEHUN PEaKLUM:
peakuui oOMeHa, 3aMelIeHus, — COEJIMHEHMSI, 3aMEeIICHHUS,

OKHUCJIUTEIbHO- pas3ioxeHus, 0OMeHa 1 peaKkun

BOCCTaHOBUTEJIbHbBIE C y4acTHeM KOMIUIEKCHBIX

peakuuu 1 peakuuu coeIlMHEeHM (Ha mpuMepe

KOMIUIEKCO00pa3oBaHus (Ha |THAPOKCOKOMILIIEKCOB

npumepe QIIOMHUHMSI U IUHKA);

T'HJIPOKCOKOMILIEKCOB — OKHCIIUTENBHO-

QTIOMUHUS U [IUHKA) C BOCCTAHOBUTEJIbHBIX PEAKIUH C

y4acTUeM HEOPraHWYEeCKUX |HCIIOIb30BaHHEM METO/1a

BEILIECTB AJIEKTPOHHOTO OanaHca;
— C y4acTheM KOMIUIEKCHBIX
coeIMHEeH (Ha mpuMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U
AITIOMUHUSA).
2. 3aauu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTepUCTHUK MPOAYKTa
pEaKUUH COETUHEHUST; MAaCCOBOM
WM 00BbEMHOM TOJU BBIXOJ1a
IPOAYKTA PEAKLUU COECAUHEHUS
OT TEOPETUYECKH BO3MOXKHOTO;
00BEMHBIX OTHOIICHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOJTHBIX
BEIIECTB U MTPOJYKTOB PEaKIUU;
Macchl (00bEeM, KOJTHYECTBO
BEIIECTBA) MPOAYKTA PEaKIiH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BUJIE pACTBOpA C OIPEICICHHON
MacCOBOH J10JI€N paCTBOPEHHOTO
BEIIECTBA.

2.2 |Onexrponurnyeck |CocTaBiIsSITh ypaBHEHUS 1. 3amaHus Ha cocTaBlIeHUE OK 01
asi IUCCOLMALNS U |XUMHUYECKUX pPeaKluu MOJIEKYJISIPHBIX U MOHHBIX
WOHHBIN OOMEH  |MOHHOTO OOMEHa C peakiuii ¢ ydacTHEM OKCHJIOB,

y4acTHEM HEOPraHMYECKUX |KUCIOT, OCHOBAHUI U COJIEH,

BELIECTB MOHHBIX PEaKIUi TUAPOIN3a
COJIeH, yCTaHOBJICHUE
WU3MEHEHUS KUCIOTHOCTHU CPEJIBI.
2. JJabopaTtopHnas pabota
«Peakuuu rugponuzay.

3 |Pazpen 3. HccnenoBats ctpoenne u |KontposbHasi pabora
Crtpoenue n CBOMCTBA «CBOMCTBA HEOPraHUYECKUX
CBOIICTBA HEOPraHU4YeCKMX BelleCTB |BelecTB)»

HEOPraHu4ecKux
BellecTB
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Moayas /
Paznen / Tema

Pe3yabTar 00y4yenus

OueHoYHbIE MEPOTIPUSTHS

OK

3.1

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunmponath
HEOpraHUYECKUE BELIECTBA
B COOTBETCTBUU C UX
CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTaBJICHHE XUMHUYECKON
(bopMyIIbI HCXO/IS U3 HA3BAHUS
BEIIEeCTBA 10 MEKYHAPOTHOM
WJIU TPUBUAJIBHOU
HOMEHKJIaTypey.

2. 3aga4yn Ha pacyeT MaccoOBOM
110J1A (MacChl) XUMHUYECKOTO
aJieMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. [IpakTuueckue 3agaHus 1o
KJIacCU(pUKAIUU, HOMEHKJIAType
U XUMUYECKUM (opMyiaM
HEOPraHUYECKUX BEILECTB
pa3JIMYHBIX KJIACCOB.

4. IlpakTnyeckue 3a1aHus HA
ONPEACICHUE XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBUCHMOCTH BHU/Ia XUMHYECKON
CBSI3M U TUIIA KPUCTAJUIUYECKOU
PELIETKY.

OK 01

3.2

dusnko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKHUX
BEIIECTB

VYcranaBiauBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX BELIECTB
OT CTPOECHUS aTOMOB 1
MOJIEKYJI, & TAKXKE TUIIA
KPUCTAJUIMYECKON PEIIETKN

1. Tect «OcoberHHoCTH
XHMHYECKUX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBaHH,
aM(pOTEepPHBIX TUIPOKCUIIOB H
CoJICi.

2. 3aaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKIuii C yyacTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHMYECKUX
BEIIIECTB: OKCUIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUM 1
aM(pOTEepPHBIX THUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA
U CIIOCOOBI MOTYYECHHUS.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHE 3aaHus Ha
CBOMCTBA U MOJyYEHHUE
HEOPTaHWYECKUX BEIIECTB.

4. JIaboparopHas paboTa
«CBo¥CTBa METAJIIOB B
HEMETAJJIOBY.

OK 01
OK 02
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4yenus OueHoYHbIe MEPONIPUATHS OK
3.3 |IIpousBoacTBO O6ocHoBBIBaTh 3HAUeHUE U |[IpakTuko-opuentupoBanneie |OK 01
HEOpPraHUYECKUX |[IPUMEHEHUE 3a/1aHus 110 COCTABIICHUIO OK 02
BEILIECTB. HEOPraHWYECKHUX BEIIECTB B |[XMMUYECKUX PEAKIIHUI C
3HaueHue u OBITOBOI U y4acTUEM HEOPTaHUYECKUX
[IPUMEHEHUE B IIPOU3BOACTBEHHOMN BEILECTB, UCIIOJIb3YEMBIX IS UX
OBITY U Ha JeSITeTIbHOCTH YEJIOBEKA UX |MACHTU(DHUKAIIMN U
IIPOU3BOJICTBE (bU3UKO-XUMHYECKUMU MPOMBIIIICHHBIX CITIOCOOOB
CBOMCTBAMH [IOJIy4YEHMUSL.
4 |[Pa3nen 6. HccnenoBath ctpoenue u |KontposabHasi padora
Crpoenne n CBOIICTBA opranuyeckux |«CTpoeHue H CBOCTBa
CBOIiCcTBa BellecTB OpPraHn4yecKuX BelecTB
OpPraHM4YecKux
BellecTB
6.1 |Knaccudukanus, |Knaccudumupoartsb 1. 3amanus Ha COCTaBIICHUE OK 01
CTpPOEHHE U OpraHMYEeCcKHE BEUIeCTBa B |Ha3BaHUM OpraHU4EeCKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUI MO TPUBUAIILHOMN
OpPraHUYECKUX CTPOEHUEM WIIM MEXTyHapOIHON
BEILIECTB OO60CHOBBIBATh 3HAYEHUE U |CUCTEMATHUECKOMN
Opranuueckue IIPUMEHEHNE OPraHNYECKUX |HOMEHKJIATypeE.
BEILIECTBA B BEIIECTB B OBITOBOII U 2. 3agaHus Ha COCTABIICHUE
KHU3HEAESITEILHOC |[IPOU3BOJICTBEHHOM HOJIHBIX M COKPAIIEHHbIX
TH YEJIOBEKa. JESITEIbHOCTH YEJIOBEKA UX |CTPYKTYPHBIX PopMyT
[Ipon3BoaCTBO U |(PU3HMKO-XUMHUUECKUMHU OpPraHMYECKUX BEILECTB
MIPUMEHEHNE CBOMCTBaMH OT/ZIENIbHBIX KJIACCOB.
OpPraHUYECKUX 3. 3ajaun Ha onpezeneHue
BEIIIECTB B npocreien GopmyIIbl
IIPOMBIIIJIEHHOCTH OpraHMYECKON MOJIEKYJIbI,
UCXOJI U3 3JIEMEHTHOI'O COCTaBa
(B %).
[IpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHus IO COCTABIICHUIO
XUMUYECKUX PEAKIUN C
y4acTUEM OPTaHUYECKUX
BEILECTB, UCIIOJIb3YEMBIX IS UX
UICHTU(HUKAIMA B OBITY U
MPOMBIIUIEHHOCTH.
6.2 |CaoiicTBa YcranaBnuBaTh 1. 3aganus Ha cocTaBlieHHUE OK 01
OpraHNYeCKUX 3aBUCHUMOCTH (hPHU3UKO- YpaBHEHUN XUMUYECKUX OK 02
COCIIMHEHUMN XUMUYECKUX CBOMCTB peakuuii ¢ ydacTuem

OpraHN4Y€CKUX BEIIECTB OT
CTPOCHUS MOJICKYJI

OpPraHMYECKUX BEILECTB Ha
OCHOBaHHUU MX COCTaBa U
CTPOEHHUS.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHHH XUMHYECKHUX
peakLuii, HIUTFOCTPUPYIOIIUX
XMMHMYECKHE CBOMCTBA C y4ETOM
MEXAHHU3MOB IIPOTEKAHUS
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4yenus OueHoYHbIe MEPONIPUATHS OK
JAHHBIX PEaKLHil 1
T€HETHUYECKOM CBSI3HU
OpPraHUYECKUX BEUIECTB Pa3HbIX
KJIACCOB.

3. PacueTHbIe 321244 11O
YPAaBHEHUSIM PEAKLHUN C
Y4aCTHEM OPTaHMYECKUX
BELIECTB.

4. JJaboparopnas paboTa
«ITomydenue sTuneHa u
U3YUYEHUE €r0 CBOMCTBY.

S |Paspex 4. Hccnenoats pasHoBecue |KonTposbHasi pabora
Kuneruyeckue u |4 CKOpPOCTh XUMHU4YECKHX |«CKOPOCTH XUMUYECKOMH
TEPMOAUHAMMYEC | peaKIuil peakuuu U XUMHYECKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpoTeKAHUS
XHMHYECKHX
peakumii

4.1 |Kunetudeckue Uccnenosats BausHuE 1. JlJabopaTopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTpaluu BBIOOD: OK 02
MIPOTEKaHUs pearupyromux BeuecTB 1 |— «Onpeaenenne 3aBUCUMOCTH
XUMHUYECKUX TEMIIEPATYpPbI HA CKOPOCTh |CKOPOCTH PEAKIIUU OT
peakumii XUMHUYECKUX PEAKIUN KOHLIEHTPaluU pearupyronmx

BELIECTBY;

— «OmnpeneneHne 3aBUCUMOCTH
CKOPOCTH peakLuu OT
TEMIIEpaTypPbI».

2. IlpakTUKO-OpUEHTUPOBAHHBIC
TEOPETUUECKUE 3aaHusl Ha
aHaym3 (paKTOPOB, BIUSIONTUX
Ha U3BMEHEHHUE CKOPOCTHU
XUMHYECKON PEaKIUU.

4.2 |Tepmonunamuuec |MccnenoBaTh BIUsIHUE 1. 3amaum Ha pacuetsl TermoBbix |[OK 01
KHE M3MEHEHUs KOHLEHTpauK |3 QexToB xumuueckux peaxmuii |OK 02
3aKOHOMEPHOCTH |BEILLECTB, PEAKLUU CPEABI U | ONPEACIICHUE TUIIA PEAKLIUU
POTEKaHUS TeMIIepaTypbl Ha cMelleHue |(1mo TerioBomy 3¢ dexry: 3k30-
XUMUYECKUX XUMHUYECKOT'O PABHOBECHUS | SHAOTEPMHUUYECKUE).
peakuuil. 2. IIpakTUKO-OpUEHTUPOBAHHbIE
PaBHOBecue 3a/l1aHHs] HA IPUMEHEHHE
XUMHYECKHUX npunuuna Jle larenbe s
peakuuit HAaXOKJCHUS HallpaBJICHUS

CMEILEHHS PABHOBECHS
XMMHUYECKON PeaKIuy U aHAJIH3
(baxTOpOB, BIUAIONINX HA
CMElIeHNE XUMUYECKOTO
pPaBHOBECHS.
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Moayas /

Ne Pazien / Tema Pe3yabTar 00y4yenus OueHoYHbIe MEPONIPUATHS OK
3. JlJabopaTopHnas pabota
«3ydyenue BIUSHUS Pa3IUIHBIX
(dakTOpOB Ha cMelLIECHHUE
XUMHUYECKOT'O PABHOBECHUS.
6 |Pa3nmea S. Hccnenoath qucnepcubie | KonTpoabHas padora nmo reme
JducnepcHbie CHCTEMbI «JlucnepcHbIe CUCTEMbI»
CHCTEMBI
5.1 |ducnepcHbie PaznuyaTth uCTUHHBIE 1. 3amaun Ha MPUTOTOBJICHUE OK 01
CUCTEMBI U pacTBOpPBI, KOJIJIOUTHBIE pacTBOpOB. OK 02
(bakTopbI X pacTBOpPHI U 2. IIpakTUKO-OpUEHTUPOBAHHBIE
YCTOMYHUBOCTH rpy0OIUCTIEPCHBIE CUCTEMBI | pacueTHBIE 3aJJaHuUs Ha
Ha OCHOBE XMMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,
AKCIIEPUMEHTA UCIIOJIb3yEeMBbIE€ B OBITOBOM U
IIPOU3BOJACTBEHHOMN
JIESITENIbHOCTH YEJIOBEKa.
7 |Pa3nen 7. HccaenoBaTh cBOiiCTBA
KauecTBeHHBIE |OpPraHMYecKUX U
peakuumn HEOPraHN4YeCKHUX BellecTB
o0Hapy:KeHus1 € UCNOJIb30BAHHEM
OPraHMYeCKHX U (KaYeCTBEHHBIX peakuui
HEOPraHU4eCKHuX
BeLeCTB
7.1 |OOHapyxeHHe HccnenoBath 1. JTabopaTtopHas pabota (Ha OK 01
HEOPraHWYECKUX |KAaUYE€CTBEHHbBIC PEAKIUU BBIOOD): OK 01
KaTHOHOB U HEOPraHWYECKHUX BEIIECTB |— AHAIUTUYECKHUE PEAKIINU
AHUOHOB HccnenoBars kaTuoHOB [-VI rpynm;
Oobnapyxenue KaueCTBCHHBIC PEeaAKIIHH — AHanuTUYECKUE peakluu
OpraHUu4YeCKux OpPraHUYeCKHX COECMHEHUI |AHUOHOB.
BEIIECTB OTZIETBHBIX KIIACCOB 2. IlpakTnueckue 3aJaHus Ha
OTJIETBHBIX COCTaBJICHUE YPAaBHCHUM
KITACCOB C peaxiuii oOOHapyKeHUS
HCITONB30OBAHMEM KaTuoHOB [-VI rpymnm n §
T — AHUOHOB, B T.4. B MOJICKYJIAPHOH
. ¥ MOHHOU popmax.
peakmuit

1. JTabopaTtopHas pabota (Ha
BBIOOD):

— KauecTBeHHbIE peakuy Ha
OTJIEJIbHBIE KJIACChI
OpraHUYECKUX BEUIECTB;

— KauecTBeHHbIN aHAIN3
OpraHUYECKUX COCTUHEHHM 1O
(YHKIIMOHAJIBHBIM IPyIIIaM.
2. IlpakTnueckue 3aJaHus Ha
COCTaBJIEHUE Ka4E€CTBEHHBIX
peakuuit oOOHapy KEeHHS
OPraHUYECKUX COCIUHEHUMN.

26




Moayas /

Ne Pazien / Tema Pe3yabTar 00y4yenus OueHoYHbIe MEPONIPUATHS OK
II |I[IpukiaagHOM MOAYJIb
8 [Pa3zpen 8. OuenuBatp nocjeAcTBusA |3amura Keiica (¢ yueTom 1IK.1.1.
Xumusi B ObITY 1 |OBITOBOI U Oyayuueii npogeccuoHaabHol | -/.4.
NPOU3BOJACTBEHH |IIPOM3BOACTBEHHOM JAesiTeJIbHOCTH) HIK.2.1.
Oi 1esITeJIbHOCTH |AeATEeJbHOCTH YeJI0BeKa ¢ -2.2
qeJ10BeKa MO3HIHUN IKOJIOTHIECKOH
0e30macHOCTH
Xumus B ObITy 1 |OnieHuBath nocnenacTsus  |Keiic (¢ yuerom Oyayiei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U poheCcCHOHATTLHOM OK 02
W EeATEeIbHOCTH  |IIPOU3BOJICTBEHHOM JIESATEeTLHOCTH ) OK 04
YeJIOBEKa JIEeSATCILHOCTH YeIoBeKa ¢ |B0o3MOXHEIC TEMBI KEHCOB: OK 07
MMO3HIIAIN PKOJIOTHIUECKOMN 1. IToTermienne kIuMarta u
0e30macHOCTH BBICBOOOXKJICHHE Ta30BEIX
THUAPATOB CO JIHA OKEaHa.
2. Bynyuie matepuansl s
aBUa-, MallIMHO- U
puOOPOCTPOECHHUS.
3. HoBble MaTepuabl aJis
COJIHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.

9.1 |Pa3agen 9.1. HNuTepnperupoBarb 3ammura yyeOHo- IIK.1.1.
HccaenoBanue u |XMMH4YeCKHe MPOLECCHI M (MCCJIEI0BATEIbCKOI0 MpoeKTa | -/.4.
XUMHYECKUH siBJIeHUs1 B Onocgepe (c yueTom Oymyuiei TIK.2.1.
aHau3 00beKTOB npogeccuoHaIbLHOM -2.2
ouocepsbl JAesITeJIbHOCTH)

9.1 |OcHOBHI Boimonusate nonHeii uka | 1. JJaboparopnas pabota OK 01
nmabopaTopHOH AKCIIEPUMEHTAIILHOTO «OcHOBBI TaOOpaTOPHOU
MIPAKTUKHU B HCCIIEN0BAHUSA C MPAKTUKNY.

MPOECCUOHANIBH | COOIIOICHUEM TPABUIT 2. TuroBbIe pacueTsl 1Mo
BIX JJaOOpaTOpuUsX |0€30MacHOro oOpalleHusi C |TeMaTUKe SKCIIEPUMEHTA.
BCIIIECTBAMH U 3. 3amauy Ha BLIYUCIIEHHE
1ab60paTOPHBIM CpeIHEro 3HAYCHHUS
00opy10BaHUEM IKCIIEPUMEHTAILHBIX JIAHHBIX,
MOTPEITHOCTH.
4. IlpencraBneHue pe3ynbTaToOB
JKCIIEPUMEHTA B Pa3IMYHOM
¢dopme (Tabnuua, rpapuk,
OTYET, TOKJIAJ, IPE3CHTAIH).

9.2 | XUMHUYECKUI Hccnenosath xumnueckuii |1. Tect «CBoiicTBa U COCTaB OK 01

aHau3 Po0 BOBI [COCTAB MPOO BOJIBI BOJBD». OK 02
2. 3amanne « XUMHUYECKHIT OK 07

COCTaB BOJIbI, TUII BOJBI U
CIIOCOOBI €€ IPUMEHEHMSD (C
UCIIOJIb30BaHUEM HOPMAaTHBHBIX
JIOKyMEHTOB).
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Moayas /
Paznen / Tema

Pe3yabTar 00y4yenus

OueHoYHbIE MEPOTIPUSTHS

OK

3. [IpakTUKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3a]aHus Ha
COCTaB BOJbI M CIIOCOOBI
BBIPXCHUS KOHIICHTPAIWIA U
nepecyeT KOHLEHTpalui (¢
UCIIOJIb30BaHUEM HOPMATHBHBIX
JIOKyMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuucTka BOJbI OT
3arpsI3HCHUN;

— Omnpenenenue pH Bozbl U ee
KHUCJIOTHOCTH;

— OrnpezienieHne KeCTKOCTH
BOJIBI U CIIOCOOBI €€
yCTpaHEHUS.

9.3

XuMHIecKuH
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMATaHUSI

Uccnenosats, XuMHUYeCKUN
COCTaB POYKTOB MUTAHUS

1. Tect «Oprannyeckue u
HEOpraHMYEeCKUe BEIeCTBa,
BXOJISIIIIAE B COCTAB MPOIYKTOB
UTAHUS.

2. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJjaHMs [0 KyJIMHAPHOM
TEMAaTHKe.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— OOHapy’xeHHe HUTPATOB B
NPOIYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
NUTaHUS Ha HAIMYHE YTIIEBOIOB
(Myka, TBOpOT, MOJIOKO, HOTYPT)
Ha HAJIMYKE yTIEBOI0OB
(kpaxmai, TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07

94

XUMUYECKU
aHau3 poo
TTOYBEI

HccnenoBath XUMHUECKUN
COCTaB TIPOO TOYBHI

1. Tect mo TeMe «XUMHUYCCKUH
COCTaB HEOPTaHUYCCKUX U
OpPraHMYECKUX YIOOPEHUI».

2. 3amanne «B3auMocBa3b
COCTaBa MOYBEI, TUII IIOYBEI U €€
Ha3HAYEHU».

3. JlabopaTopHas pabota (Ha
BBIOOD):

— ObHapyxeHue
HEOPTraHWYECKHUX MTpUMeEceH B
poOax MOYBHI;

— Onpenenennie pH BogHOM
BBITSDKKU ITOYBEI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.

OK 01
OK 02
OK 07

9.5

HccnenoBanue

HccnenoBath XUMHUECKUI

VY4eOHO-ucCae10BaATENbCKUAN

OK 01
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Moayas /

Ne Pe3yabTaTr 00yueHus OueHovHbIe MEPONIPUATHS OK

Pa3nen / Tema y y 1 ponp
00BEKTOB cocTtaB 00beKTOB OMOC(hEpHI [ITPOSKT B 00IaCTH OK 02
ounochepsl Ha TIPUMeEpE MPOTYKTOB UCCJICIOBaHMS OOBEKTOB OK 04
MUTAHUS, BOJIBI U TTOUYBBI ouocdepsl. OK 07

Bo3MoxHBIE TEMBI IIPOEKTOB:
1. UccnenoBanue cocrasa
MHUHEPAIBHOUN BOABI U
PEKOMEHIAlUH T10 €€
HCII0JIb30BAHUIO.

2. UccnenoBanue
pa3pyLIAOLIErO IEUCTBUA
MPUPOTHON BOJIBI HA
CTPOUTENbHBIE MaTEPHAIIbI.
3. CocraBiieHUE TPOEKTA
[[BETHUKA/OTOpoa/cana B
3aBHCHMOCTH OT COCTaBa
MPOAHATIM3UPOBAHHBIX MTOYB.
4. CocTaBneHue
cOaIaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJIEPKaHUSI XUMHUUYECKHUX
MakKpO ¥ MUKPODJIEMEHTOB B
MPOJIyKTaxX MUTAHUS.

5. UccnenoBanue kauecTBa
IMUTHEBOM BOJIEI.

6. Uccnenoanue npood
BOJIOIIPOBOJHOM BOJbI HA
MpeaMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHue dKeCTKOCTH BOJIbI

B CEJIbCKOX03AMCTBEHHOMN
NEITEILHOCTH.
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