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1. ObLIASA XAPAKTEPUCTUKA PABOYEN MMPOI'PAMMBI
OBIIEOPA3OBATEJIbHON JUCHUIIMHBI  «Xumus»
1.1. MecTo AMCHMIVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHoHANbHON  00pa3oBaTesIbHOM
NporpaMme NporpamMmeli:
OOmeoOpa3zoBarenbHast ~ JUCHHMIUIMHA  «XHMHSI»  SBIsleTCss  00s3aTeNbHOM  4YacThio
0011e00pa30BaTeNbHOTO UKIa — 00pa30BaTebHOM — mporpammsl B cootBeTcTBUr ¢ PI'OC CIIO
o mpodeccun 15.01.05 Capimuk ( pyqHON W YACTUIHO MEXaHU3UPOBAHHOW CBAPKU (HAILIIABKH)

1.2. llesin ¥ MUIaHUPYeMble Pe3yabTaThl 0CBOEHUS] Y4€OHOMH THCIIUNITHHBI:

Conepxanue TIporpaMMbl «XHMHUSI» HAMPaBIIEHO Ha JIOCTIDKCHUE CIEAYIOMMX  IeJIei:
(hOpMHPOBAHHE Yy CTYJACHTOB XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa
KaK OCHOBBI IPUHSTHS PEIICHUI B )KU3HEHHBIX M MTPOU3BOJICTBEHHBIX CUTYAIHSIX, OTBETCTBEHHOTO
MOBEACHUS B IPUPOIHOM CpeETE.

3ajaun TUCIUTIITUHBI:

- chopmMHpoBaTH MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHWS XUMUYECKHX TPOIECCOB U SIBJICHHH B
OKpY)Kalollel cpeqie, UEeTOCTHOM HAaydHOW KapTUHBI MHpA, B3aUMOCBSI3HM U B3aWMMO3aBHUCUMOCTH
€CTECTBCHHBIX HaYK;

- Pa3BUTh YMCHHS MMPOBOJUTH PACUETHI MO0 XHUMHUYSCKUM (HOPMYJIaM W YPaBHEHUSM XHUMHYCCKHUX
peaKIui, TNIAHUPOBATh U HHTEPIIPETHPOBATH PE3YIIbTATHl XUMHUYECKUX IKCIIEPUMEHTOB,

- chopMUpOBaTh HABBIKM MPOBEACHUS XUMUYECKUX OSKCIIEPUMEHTAIbHBIX HCCIEAOBAHUNA C
coOJTI0IEHUEM MPaBIIT OE30TIACHOTO OOpAIIeHHS C BEIIECTBAMHU U JIA0OPATOPHBIM 000PY/I0BAHHEM;

- Ppa3BUTb YMEHHUS aHaAJIW3UPOBaTh, OLIEHUBATh, MPOBEPSITH Ha JOCTOBEPHOCTH M 0000IIATH
MH(OPMALIMIO XUMHUYECKOTO XapaKTepa U3 pa3InYHbIX HCTOUHUKOB;

- chopMuUpOBaTH yYMEHHS TPOTHO3UPOBATH MOCIEACTBUS CBOEU NEATENBHOCTH M XUMHYECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOILIECCOB;

- copmupoBaTh MOHUMAHHE 3HAYUMOCTU JOCTIKEHUNH XUMUYECKOM HAyKU W TEXHOJIOTUH JUIs
Pa3BUTHUS COLIMATILHOM U TPOU3BOJCTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJbTATbl OCBOEHHS 001e00pa3oBaTe/JIbHOM JIUCHUILUIMHBI B
coorBercTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHUEe AUCHUIUIMHA UMEET Mpu (POPMUPOBAHUU U PA3BUTHH:

00X KOMIIEeTeHIIHIi:

OK 01. Beibupath croco0sl pemieHus 3aad npodecCHOHaIbHONU AesITeNbHOCTH TPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucmnonb30BaTh COBpeMEHHBIE CPEACTBA MOUCKA, aHANIM3a U UHTEpIpeTaluy HHOpMauu 1
nH(OPMALIMOHHBIE TEXHOJIOTUHU AJIsl BHITIOJTHEHUS 3a/1a4 PO(HECCHOHATBHOMN JAATeIbHOCTH;

OK 03. [TnmaHupoBaTh 1 peaan30BbIBATH COOCTBEHHOE MPO(ecCHOHAIBHOE U JHYHOCTHOE Pa3BUTHE,
MPEeNNPUHUMATEIBCKYIO JIETENIBHOCTh B MpodeccuoHanbHOi cdepe, UCTOIb30BaTh 3HAHUS IO
MpaBoBOY U (PMHAHCOBOI IPAaMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYAIUsX;

OK 04. DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcyiiecTBidATh YCTHYI0O U NUCbMEHHYK) KOMMYHUKAIMIO HA TOCYIapCTBEHHOM S3BIKE
Poccuiickoit @eaeparuu ¢ yueTroM 0COOEHHOCTEH COIMATBFHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. IlposBiATH T'pakJIaHCKO-MATPUOTHUECKYIO TMO3UIUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAAUIIMOHHBIX POCCUMCKUX TYXOBHO-HPABCTBEHHBIX ILIEHHOCTEW, B TOM
YHUCJIE C YYETOM TapMOHU3ALMKM MEXHAIUOHANBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUM, TPUMEHSThH
CTaHAApThl aHTUKOPPYHIIUOHHOTO TIOBE/ICHHUS;



OK 07. CopeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOMIEH Cpedbl, PeCypcocOepeKeHUI0, MPUMEHSThH
3HaHUS 00 W3MEHEHUWU KJIMMaTra, TMPHHIUNBI OEpPEXIMBOIO MPOU3BOJCTBA, S(P(PEKTUBHO
JICUCTBOBATH B UPE3BbIYANHBIX CUTYALUX;

OK 08. Mcmonp30BaTh cpencTBa GU3MUECKON KyIbTYPHI Uil COXpAaHEHUS U YKPEIUICHUS 310POBbsI B
nporecce IpoPecCHOHATBHON NeATENPHOCTH U MOIEpP’KaHUsI HEOOXOJMMOTO YPOBHS (PH3UUECKOM
MOITOTOBJICHHOCTH;

OK 09. [Tonb3oBarbest npodeccnoHaNbHON JOKYMEHTAllMEeW Ha TOCyJapCTBEHHOM U MHOCTPaHHOM
S3BIKAX.

npodeccHoHAJIbHBIX KOMIIETEHIIHI:
IIK 1.1. YuraTe 4epTeku CpeTHEN CIO0KHOCTHU U CIIOKHBIX CBAPHBIX METAJTIOKOHCTPYKITUH.

I[IK 1.2. Hcnonb3oBaTh KOHCTPYKTOPCKYIO, HOPMATUBHO-TEXHUYECKYI0 U IPOU3BOJCTBEHHO-
TEXHOJIOTMYECKYIO JIOKYMEHTAIIUIO TI0 CBapKe.

[IK 1.3. [IpoBepsTh OCHAIIEHHOCTh, PA0OTOCTIOCOOHOCTD, UCTIPABHOCTD U OCYIIECTBIIATH HACTPOUKY
000pyI0BaHUS MTOCTA JJI PA3IMYHBIX CIOCOOOB CBAPKHU.

IIK 1.4. IToaroraBauBaTh U MPOBEPSATH CBAPOUYHBIE MAaTEPUAIIBI ISl PAa3IMYHBIX CIIOCOOOB CBAPKHU.
IIK 1.5. BemoaHATh COOPKY ¥ MOATOTOBKY 3JIEMEHTOB KOHCTPYKITUH TIOJ] CBAPKY.

I1K 1.6. IIpoBOIUTH KOHTPOJH IOATOTOBKH U COOPKH 3JIEMEHTOB KOHCTPYKITUH TIOJ] CBapKYy.

[1IK 1.7. BeInoaHATh npeaBapUTeIbHbIN, COMMYTCTBYIOMNNA (MEXCIONHBIN) MOJ0rpeBa MeTala.

[IK 1.8. 3aunmare u yaansiTh NOBEPXHOCTHBIE 1e()eKThl CBAPHBIX IIBOB I1OCJIE CBAPKHU.

[IK 1.9. IIpoBOANTH KOHTPOJIb CBAPHBIX COEMHEHHUI HA COOTBETCTBHE T€OMETPUUYECKUM pa3MepaM,
TpeOyeMbIM KOHCTPYKTOPCKON U MPOU3BOACTBEHHO-TEXHOJIOTUYECKOM TOKYMEHTAIIMH 110 CBapKe.
[IK 2.1. BpINOJHATH pY4YHYHO AYTrOBYIO CBapKy pa3JIMYHBIX JA€Taledl M3 YIVIEPOJIUCTBIX U
KOHCTPYKIIMOHHBIX CTaJ€il BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHUAX CBAPHOTO IIBA.

[IK 2.2. BpINOJHATH pYyYHYIO IYTOBYIO CBApKy pa3iWyHbIX Ae€Tajiedl W3 LBETHBIX METAIOB M
CIUIABOB BO BCEX IMPOCTPAHCTBEHHBIX MOJIOKEHUSX CBAPHOTO IIBA.

[1K 2.3. BeINOJHATH PyYHYIO IYTOBYIO HAIJIABKY MOKPBITBIMH AJIEKTPOJAMHU PA3JIMYHBIX JACTANCH.
[1IK 2.4. BeINOJHATH IyrOBYIO PE3KY Pa3IMYHBIX JETAJICH.

I[IK 3.1. BBINOJHATH PYYHYIO IyroBYIO CBapKy (HAIUIaBKYy) HEIUIABSIIMMCS JJICKTPOJOM B
3alUTHOM Ta3e pa3jIMYHbIX JETajleil U3 YIJIEPOAMCTBIX M KOHCTPYKLHMOHHBIX CTaj€il BO BCEX
MIPOCTPAHCTBEHHBIX MOJIO)KEHUSAX CBAPHOIO LIBA.

I[IK 3.2. BBINOJHATH PYYHYIO JyroBYIO CBapKy (HaIIaBKy) HEIUIABSIIMMCS JJEKTPOJOM B
3aIlIUTHOM T'a3e pa3jIMYHbIX JI€Tajeil U3 LIBETHBIX METAJIJIOB U CIUIABOB BO BCEX MPOCTPAHCTBEHHBIX
MOJIOKEHHUAX CBAPHOTO I1IBa.

[IK 3.3. BbINOAHATh pyYHYIO AYTOBYIO HAIUIABKY HEIUIABSALIMMCS 3JEKTPOJIOM B 3AILUTHOM rase
Pa3IMYHBIX JETAJIEH.

JHUYHOCTHBIX PE3VJIbTATOB NPOIrPAMMbI BOCIIMTAHHS:
JIP 1 Oco3Haromuii cedst rpaK JaHMHOM U 3aIlIUTHUKOM BEIUKOU CTPaHBI

JIP 9 CoOmronaroiuii ¥ MpornaraHaupyonuil mpaBuiia 3J10pOBOT0 U 0€30MacHOTO 00pa3a *KU3HH,
CIOpTa; MpeAyNpexAaroImuil JTu00 MPEeoJ0NeBAOIMNA 3aBUCUMOCTH OT ajKOToMNs, Tabaka,
MICUXOAKTUBHBIX BEILECTB, a3apTHBIX Urp U T.J. COXpaHAIOMINI CUXO0JOTHYECKYIO YCTOUUMBOCTD B
CUTYaTUBHO CJIOKHBIX UM CTPEMUTENIBHO MEHSIOIINXCS CUTYyalUsX.

JIP 11 [IlposiBusiromuii yBakeHHE K OCTETHUYECKMM LEHHOCTAM, OOJajalonuii OCHOBaMU
3CTETUYECKOMN KYJIbTYPBHI.

JIP 17 CnocoOHblil reHepupoBaTh HOBBIE WJEH IS pEUIeHHS 3a4ad IU(PPOBOM 3KOHOMUKH,
nepecTpanBaTh CIOKUBIIUECS CIOCOOBI pelIeHUs 3a/ay, BBIABUTaTh AllbTEPHATHBHBIC BapUAHTHI
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JEWCTBUH C 11€IbI0 BBIPAOOTKHM HOBBIX ONTUMAJIBHBIX aJITOPUTMOB; MO3UIIHOHUPYIONIUI ce0sl B CETH
KaK pPe3yJIbTaTUBHBIN U IPUBJICKATEIIbHBIA YYaCTHUKTPYIOBBIX OTHOILICHUM.



[Inanupyemeble pe3yapTaThl OCBOEHUs 0011e00pa3oBarenbHoil AucuiinHbl B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO

Kona n sHaumeHoBanue
(hopMHUPYEMBIXKOMITETCHITU I

[Lnanupyembie pe3ysbTaTbl OCBOCHUS TACLUIIINHBI

Oo6mmue 1

JucnuruinHapHsle 2

OK O0l. Bsibupats cmoco0Obl
peteHus 3amad
npodeccuoHaTbHOM
JEeATeNbHOCTH TMPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMSA:

- TOTOBHOCTh K TPYyHy, OCO3HAaHWE IEHHOCTH MacCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTHUBHOM JCATEILHOCTH TEXHOJOTHYCCKOU
u COIMAJTbHOU HaIpaBJIEHHOCTH, CITOCOOHOCTH
WHUIUAPOBATH, MJIaHUPOBaTh | CaMOCTOSTEIIHHO
BBITIOJTHATH TAKYIO JACSATEIHHOCTH;

- HWHTEpeC K pa3Iu4HbIM cdepaMm TpodecCHOHATBHON
JIeATeITbHOCTH.

OBaanenue YHHMBepPCAJIbLHbIMH Y4eOHBIMU
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a3oBble JIOrHYecKHe JeHCTBHS .

- CaMOCTOSITENIbHO (OpPMYyIUPOBATh W aAKTyaIHM3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIWBATh CYIIECTBECHHBIN MPHU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAIIUU U 0000IICHHS;

- ONpEAEIATh IENIM ACSITCIIBHOCTH, 3a/aBaTh MapaMeTphbl U
KPUTEPHUH UX TOCTHKCHUS;

- BBIIBJIATH 3aKOHOMEPHOCTH M  IPOTUBOPEYHS B
paccMaTpUBaECMBbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTHUBBI B ACSITCIIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJIIM, OLICHUBATh PUCKH
MOCJIC/ICTBH JIeATEIILHOCTH;

- pa3BUBaTh KpEaTHMBHOE MBIIIJICHUE TIPU PEIICHUU
YKU3HEHHBIX TIPOOIIeM;

0) 0azoBbIe HCCIIEN0BATEIbCKHE eCTBHS:

- BIAQJETh HaBBIKAMU y4eOHO-HCCIIENOBATENLCKOH U
MPOEKTHOM  JESTENIbHOCTH,  HAaBBIKAMH  pa3pelieHust
npobiem;

- BJIAJICTh CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpasi BKIIOYACT:
OCHOBOIIOJIATAIONINE TIOHATHS (XHUMUYECKUH DJIEMEHT, aToM,
JNICKTPOHHasi 000J04YKa aroma, s-, P-, 0-3JEKTPOHHBIC
opOuTalii  aTOMOB,  HWOH,  MOJIEKYyJla,  BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIIEHOCTh, CTENCHh OKHCIICHUS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIH  00BeM,
YIIepoAHbIA CcKeneT, (YHKIHOHAJIbHAs TpyHna, pajuka,
WU30MEpHs, M30MEphl, TOMOJIOTHMYECKHA psll, TOMOJIOTH,
YIJI€BOJAOPObI, KUCIOPOA- U a30TCOJEPKAILUE COENUHEHUS,
OMOJIOTUYECKH AaKTHBHBIE BemecTBa (YIJIEBOIBI, JKHPHI,
OelKu),  MOHOMEp, TOJIMMEpP,  CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEJIMHEHUS, KpHCTaJIIIMYECcKast
peleTka, THUNbl XUMHUYECKUX peakiui (OKUCINUTENIBHO-
BOCCTAHOBUTENIbHBIE, 3K30- M HHAOTEPMHUYECKHE, PEAKIIUU
HMOHHOTO OOMEHa), PacTBOp, 3JIEKTPOJUTHI, HEIICKTPOJIUTHI,
UIEKTPOIUTHYECKAS JMCCOLMaIus, OKHCIIUTEIb,
BOCCTAHOBUTEIIb, CKOpPOCTh XUMUYECKOH peakuuu,
XMMHYECKOE paBHOBECHE), TEOPUM U 3aKOHbl (Teopus
XMUMUYECKOTO CTPOCHMsS OpraHMYecKuX BemecTB A.M.
byrnepoBa, Teopus  3IEKTPOJUTHYECKOW  JAUCCOLMALMH,
nepuoandeckuit 3akon (.M. MenzeneeBa, 3aK0H COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHH,
(daxkToJIOrMUeCKue  CBEAEHUS O  CBOMCTBAX, COCTaBe,
NOJydeHUH M O€30IaCHOM HCHOJb30BAHUU BaXXHEMIIMX
HEOPraHMYeCKUX W OpraHUYecKuX BeUIeCTB B OBITY U
IPAaKTUYECKOH JIeATEIbHOCTH YEIOBEKa;

- yMeTh  BBIIBIATH  XapakTepHble  NpPU3HAKU U
B3aMMOCBSI3bU3yYEHHBIX MOHSTHH, IPUMEHSATh
COOTBETCTBYIOIIIME TIOHSATHSl TNPU OINUCAHUM CTPOCHHUS U




- BBIABJIATH HpI/ILII/IHHO-C.HeI[CTBeHHBIe CBA3U 148
aKTyaHI/ISI/IpOBaTb 3a;[aqy, BBIABHUI'AaThb I‘I/IHOT€3y cec
pGHIeHI/Iﬂ, HaXOIUThb aprMeHTI)I IJIA 10Ka3aTeJIbCTBA CBOUX
YTBEPKJICHHUM, 334aBaTh apAMETPbI U KPUTEPUH PELICHUS;
- aHaJH/IBI/IpOBaTI) HOJIy‘ICHHI)Ie B XOI¢€ pGHIGHI/ISI 3a1a4u
peBYHBTaTH, KpI/ITI/IHCCKI/I OIICHUBATh HUX I[OCTOBepHOCTL,
HpOFHO3I/IpOBaTB N3MCHCHHUEC B HOBBIX yCJ'IOBI/ISIX;

- YMGTI) nepeHochb 3HAHUS B HOSH&B&TGJ’IBHyI—O nu
HpaKTI/ILIeCKYIO O6J'[aCTI/I KHU3HCACATCIBHOCTH,

- YMGTI) I/IHTel"pI/IpOBaTI) 3HAHUA U3 pa3Hr,1x HpeI[MeTHI)IX
oOacrei;

- BbBIJIBUI'aTb HOBBLIC HJIEH, Hp@}lﬂal"aTB OpI/IFI/IHa.]'H)HBIe
IIoaxXoabl 1 peI_HeHI/ISI;

- CHOCOOHOCTH HMX HMCIOJBL30BaHMS B MO3HABATENLHOM M
COIMAJIBHOM MPAKTHUKE.

CBOMCTB HCOPraHNM4YCCKUX M OPraHruYCCKUX BCHICCTB H HUX
HpeBpaLLIGHHﬁ; BBISIBIISITH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
IIOHATUAMHN u npeaAcCTaBJICHUAMUA Apyrux
C€CTCCTBCHHOHAYYHBIX IPCAMETOB,

- YMCTb HUCITIOJIB30BATh HanMCHOBaHUSA XUMHUYCCKUX
COCIMHEHUN MEXIYHAPOJIHOIO COK3a TEOPETUYECKON U
HpHKHaI[HOﬁ XHMMHUU W TPUBHUAJIBHBIC HA3BAHUA Ba)KHEHUIITX
BEILECTB (aTHIIEH, alleTHIIEH, TJIUIIEPYH, denom,
dopManbaeru, yKCycHash KUCJIOTa, IJIMIIMH, YrapHbIM ras,
erIeKHCJII)IfI ra3, aMMMHaK, TIalll€Hasd HU3BCCThb, HCramicHasd
U3BECThb, NHUTHEBAsl COJa M JPYTUX), COCTaBIATH (POPMYIIbI
HCOPraHNM4eCKUX ¢H OPraHu4YCCKHUX BCIICCTB, YpPaBHCHUA
XUMHUYECCKUX peaKum‘/'I, 00BSACHITh X CMBICJI; TOATBEPIKAATH
XapaKTCPHBIC XUMHUYCCKUEC CBOMCTBA BCIIICCTB
COOTBETCTBYIOIIMMHA OKCIICPUMCHTaAMHU u 3aIlInuCsaIMu
YpaBHEHUN XUMHUYECKUX PEaKIIHil;

- yMeTb YCTaHaBIMUBAaTh MNPUHAMICKHOCTh H3YUCHHBIX
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB K OINpPEeICHHBIM
KJIaccaM U TpyIaM COEIUHEHMI, XapaKTepu30BaTh UX COCTaB
U Ba)KHEHIIME CBOWMCTBA; OMpPENesTh BUIbl XUMHUYECKHUX
CBsA3ell (KOBaJCHTHAsA, MOHHASA, METAJUIMYECKas, BOJAOPOIHAS),
TUIIBI KPUCTAJUTHUECKUX pelIeToK BEIIECTB;
KJIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINH;

- chopmupoBaTh MpeACTaBICHUS:

0 MaTepuajJbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHHI MHPHUPOJBI; O MECTe U 3HAYCHUU
XUMHH B CHUCTEME €CTECTBEHHBIX HAyK H €€ pOJH B
obecriedeHUH YCTOWYMBOTO pa3BUTHsI 4EJIOBEYECTBA: B
pelieHnd TpoOIeM  IKOJIOTHYECKOM, HSHEPreTHUeCKOW H
MUIIeBO 0E30MacHOCTH, B PAa3BUTHH MEIWIUHBI, CO3JaHUU
HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHHKOB JSHEPrUHU, B
obecre4yeHnUPaIMOHATFHOTO MPUPOJIOTIONIB30BAHMS, B
(bOopMUPOBAHUUMHUPOBO33PEHUS U 00IIEH KyIbTYphl YelIOBEKa,
a TaKKe DKOJIOTUYECKH 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY




370pPOBBIO U PUPOJHOM CPEAE;
- BJIAJIETh CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPAsI BKIIFOUACT:
OCHOBOIIOJIATAIOIMINE TOHATHUS (JOMOJHUTEIIBHO K CHCTEME

HNOHATUM 0a30BOr0 ypOBHSI) - U30TOIBI, OCHOBHOE H
BO30YXJEHHOE COCTOSIHUE aTOoMa, IMOpUAM3aIMs aTOMHBIX
opOuraneii, xumuueckass cBsi3b (" " um "", KpaTHbIE CBSI3M),

MOJISIpHasi KOHIIEHTpalus, CTpYKTypHas (Qopmyna, u3omepus
(cTpyKTypHasi, reoMeTpuieckast (LIUC-TpaHC-U30MEPHs), TUIIBI
XMUMHUYECKUX peaklMi (rOMO- U TeTeporeHHble, 00paTUMBbIE U
HeoOpaTUMBbIE), pacTBOPHI (MCTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, CTENEHb JUCCOLMAIUH, DJIEKTPOJIHU3,
KPEKHHT, PU(POPMUHT);TCOPUA U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HAHUS, JIe)KAL[UE B OCHOBE MOHUMAaHUS
NPUYMHHOCTH W CHCTEMHOCTH  XHUMHYECKHX  SIBIICHHIA,
COBPEMEHHbIE TPEACTaBIEHUS O CTPOEHUHU BEIIeCTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U HAaJIMOJIEKYJISIPHOM YpPOBHSIX;
NPEJICTaBICHUsT O MEXaHM3MaxX XHMHUYECKUX peakiui,
TEPMOJIMHAMUYECKUX U KHHETUYECKHUX 3aKOHOMEPHOCTAX HX
NPOTEKAaHUSA, O XUMHUYECKOM DPABHOBECUH, AUCIIEPCHBIX
cucTeMax, (pakToJOrn4ecKkue CBEACHUS O CBOMCTBAX, COCTaBeE,
MOJIyYeHUU U O€30IaCHOM HCHOJB30BAaHUU BaKHEUIINX
HEOPraHMYECKUX M OpPraHUYECKUX BEIIeCTB B OBITY U
MPAKTUYECKON JIeATEIbHOCTH YeJIOBeKa; OOIIMX Hay4YHBIX
NPUHIMIIAX XMMHYECKOTO TMPOU3BOJACTBA (HAa MpHUMEpe
MPOU3BOJICTBA CEPHOM  KHUCIOTHl, aMMHakKa, METaHoJa,
nepepaboTKu HEPTH);

- yMeThb NPOBOJUTH pacueThl MO XUMUYECKUM (popmynaMm u
YPaBHEHUSM XHMHUYECKUX PEAKIUid C HCIOJIb30BAHHEM
buznueckux BEIINYUH (maccnl, o0Bbema ra3os,
KOJIMYECTBABEIIECTBA),  XapaKTEPU3YIOIIMX  BEIIECTBA C
KOJIMYECTBEHHOWCTOPOHBI:  pacueTel 0  HAXOXKICHHIO
XUMHYECKON (opMyNbl BellecTBa; pacueTsl Macchl (0O0bema,
KOJIMYECTBA BEIIECTBA) NPOAYKTAa PEAKLMM, €CIM OIHO U3
VCXOJHBIX BEIIECTB JAHO B BUJAE PAcTBOPA C OINPENEICHHOU




MAacCOBOM JOJIEd PAaCTBOPEHHOIO BEIIECTBA WJIM JAaHO B
n30BITKE (MMEET IPUMECH); pacueThl MACCOBOM WJIM 00BbEMHOM
JOJIM  BBIXOJIAa TPOJYKTa PEaKIHUH; PacyeThl TEIIOBOTO
saddexTa peakiuit, 00bEMHBIX OTHOIIICHHI ra30B;

- YMETh BBISIBJISITH XapaKTEpHbIC NPHU3HAKM W B3aUMOCBS3b
M3YYCHHBIX TOHSATHH, IPUMEHATh COOTBETCTBYIOIINE TMOHSATHUS
MpU OINHUCAHUM CTPOCHHUSI U CBOWCTB HEOPTraHUYECKUX U
OpPraHWYeCKUX BEIIECTB M WX TMPEBpAICHUMN; BBIABISITH
B3aUMOCBSI3b ~ XUMUYECKUX 3HAHUW C TOHATHSIMU W
MPEACTABICHUSMU  JPYTUX  TNpeaMeToB  aiasi  Oojee
OCO3HAHHOTO TIOHMMaHUS W  OOBSCHEHHUS  CYIIHOCTH
MaTepUaIbHOTO €JIMHCTBA MHpPA; HMCIOJB30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS I OOBSICHEHHS W TMPOTHO3HPOBAHMS
SIBJICHUH, IMEIOIIUX €CTECTBEHHOHAYIHYIO MIPUPOY;

- yMETh  UCIOJB30BaTh HAWMEHOBAHHMS  XHUMHUYECKUX
COCIMHEHUN MEXIYHAPOJIHOTO COK3a TEOPETUYECKON U
NPUKIAAHON XUMHUM WM TPUBHUAIBHBIE HA3BAHMS BEILECTB,
OTHOCSIIIUXCA K M3YYEHHBIM KJAcCaM OpPraHUYEeCKUX U
HEOPraHWYECKUX COEAUHEHUM; HCIOIb30BATh XUMUYECKYIO
CUMBOJIUKY JJsi COCTaBlieHHS (QOpMyNl HEOpraHH4eCKHX
BELIECTB, MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAILllEHHBIX U  CKEJEeTHbIX) (OpMYNl  OpraHMYEeCKHX
BEILIECTB; COCTAaBJATh YPABHEHUS XUMHUYECKHUX PpEaKIUU H
pacKpbIBaTh ux CYUIHOCTb: OKHUCJIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKUUNA TOCPEICTBOM COCTABJICHUS
ANIEKTPOHHOTO OanaHca 3TUX peakUui; peakiuil HOHHOTO
oOMEHa MyTeM COCTAaBJIICHHUS HX TOJHBIX M COKpAIlleHHBIX
VOHHBIX YPAaBHEHU; peaKkLnil TUJIPOJIN3a,  PEaKIUid
KOMILJIEKCOOOpa3oBaHus (Ha MpuUMepe TUAPOKCOKOMILIEKCOB
MHKa W  allOMHUHHUA); TOJATBEPXKJIAaTh  XapaKTEpHbIE
XUMUYECKHE  CBOWCTBA  BEILIECTB  COOTBETCTBYIOLIMMHU
HKCIIEPUMEHTAMH U 3alUCSIMH  YPaBHEHUM XUMHUYECKHUX
peakuui;

- YMeTh KJIaCCU(UIIUPOBATh HEOPTAaHUYECKHE U OPTaHUYECKUE
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BEIIECTBA M  XUMHUYECKHUE  PEAKIHMH, CaMOCTOSITEIHHO
BEIOMpATh OCHOBAHHUS M KPUTEPUU JUIS  KIIACCH(PUKAIIUU
M3y9aeMbIX XUMUYCCKUX OOBEKTOB; XapaKTePHU30BATh COCTaB
M BaXHEUIIME CBOMCTBA BEWIECTB, NPUHAMIESKANUX K
OTIPE/ICTICHHBIM KJIaccaM W TPyHIaM COEAMHEHHUH (IMpOCThIe
BEIIIECTBA, OKCHU[IbI, THUAPOKCHIBI, COJHU; YIJIEBOJOPO/IBI,
npocTbie 3(PUpbl, CHUPTHI, (EHOJNBI, AaTBJACTHIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CIOXHBIE (DUPHI, KUPHI, YTIEBO/IBI,
aMUHBI, AMHUHOKHUCIIOTBHI, O€JKH); TPUMEHSITh 3HAHUA O
COCTaB€ W CBOMCTBAaxX BEHIECTB JUIsI JKCIEPUMEHTATHHOM
MPOBEPKH  TUIMOTE3  OTHOCUTENIHHO  3aKOHOMEPHOCTEH
MPOTEKAHUS XUMHUYECKUX PEAKIUA U TMPOTHOZUPOBAHUS
BO3MOJKHOCTEHN UX OCYLIECTBIICHNUS;

- YMETh TOJTBEP)KIaTh Ha KOHKPETHBIX MPHUMEpPAX XapakTep
3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHMYeCKHX
COCMHEHUH OT KPaTHOCTH U TUIIA KOBAJIGHTHOM cBsi3u (" " |
""), B3aMMHOTO BJIMSHUS AaTOMOB M TpPYHI aTroMOB B
MOJIEKYJIaX; a Takke OT o0coOeHHOCTEeH peanu3aluuu
pPa3IMYHBIX MEXaHU3MOB IPOTEKAHUS PEAKIIUI;

- YMETh XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U  BO30Y)XJIEHHOM COCTOSIHUM) U  HOHOB
XUMHUYECKUX dJeMeHTOB 1 - 4 mnepuonoB llepuoauyeckoii
cucrembl JI.1I. MenneneeBa U UX BaJCHTHbIE BO3MOXHOCTH,
ucnoiss3ys noustus "s", "p", "d-anmexTtponubie" opOuTanu,
SHEPreTHYECKUE YPOBHHU; OOBSCHATH 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOWCTB XHMHUYECKHXDAIIEMEHTOB U 00pa3yeMbIX
MMHU COCIMHEHUH N0 MepUoJaM U rpyIIaM.

OK 02. Hcnonb3oBath
COBPEMEHHBIE CpEeJCTBa IOUCKA,
aHalM3a U UHTEpPIpETAIHH
uHpopMaIuu u
WH(OPMALIMOHHBIE  TEXHOJOTUU
TUIS BBITIOJTHEHUS 3a1ad
npodeccruoHaIbHON

B o0;1acTH IEHHOCTH HAYYHOI0 MO3HAHUS:
- c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHOI

NpakTUKWA,  OCHOBAHHOTO  Ha  JMajore  KYJIbTyp,
CIIOCOOCTBYIOIIETO  OCO3HAHMIO  CBOEro  Mecra B
MOJIUKYJABTYPHOM MHUPE;

- COBEpPUICHCTBOBAHME  SA3BIKOBOM W  YUTATEIbCKOMN

- YMETH IJIAaHUPOBATb n BBITIOJIHATH XUMHYECKUM
SKCIICPUMCHT (npeBpameHHﬁ OpraHU4YC€CKUX BCHICCTB IIPpU
HarpeBaHnu, IOJYYCHUC I3THUJICHA U HU3YUCHUC €TI0 CBOﬁCTB,
KaYCCTBCHHBIC PCAKIUHN Ha aJIbACTUABI, KpaxmMal, YKCYCHYIO
KHUCIIOTY, ACHATYypalusd OCIIKOB IIpu Harp€BaHWU, LNBCTHBIC
pcaknuun 66HKOB; OpOBOAUTL PCAKIHUU HOHHOI'O 06MCHa,
onpcac/siTb  CpeaAy BOJHBIX PACTBOPOB, KaAYCCTBCHHBIC
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JACATCIBHOCTH

KYJIbTYpPbl KaK CPEJCTBA B3aUMOJICHCTBUS MEXIY JIIOJbMU
U NIO3HAHUS MUPA;

- OCO3HAHUE [ICHHOCTH HAY4YHOH AESATEIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh ~ IPOEKTHYHO U HUCCIIEJOBATEIbCKYIO
JeSITeNIbHOCTh MHJIMBUTyallbHO U B TPYIIIIE;

Osianenue YHHBEPCAJIbLHBIMH y4eOHBIMU
MO3HABATEJIbHbIMHU A€l CTBUSIMU:

B) pa6ora ¢ ungopmanueii:

- BJaJETh HaBbIKAMU TMOJyuyeHUs HHopmanuu U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIHO
OCYILIECTBIATh  IOUCK, aHalu3, CHCTEMaTU3alui0 |
UHTEpIpeTanuo MHGOpMaUU Pa3InYHbIX BUAOB U (opM
MIpe/ICTaBJICHMUS;

- co3JaBaTh TEKCTHl B Pa3jIMYHBIX (opMaTax C Y4eToM
HazHaYeHUs] UHPOPMALK U LIEJIEBOM ayUTOPUH, BEIOHpas
ONTUMAIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3allUN;

- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh MH(OpPMAIHH,
€€ COOTBETCTBUE IPAaBOBBIM M MOPAIbHO-3TUYECKUM
HOpMaMm;

- HUCNOJNB30BaTh  CpeAcTBa  HMH(GOPMALMOHHBIX U
KOMMYHHKaIIUOHHbBIX TEXHOJIOTH B peleHnu
KOTHUTHBHBIX, KOMMYHMKATUBHBIX W OpPraHM3alMOHHBIX
3aga4u ¢ coOnro/ieHneM TpeOOBaHUM SPrOHOMMKH, TEXHUKU
0€3011aCHOCTH, TUTUEHBI, pecypcocOepexeH s, IPaBOBbIX U
TUYECKHX HOPM, HOPMHUH(POPMAIIMOHHON 6€3011aCHOCTH;

- BIQJETh HABbIKAMM  pAaClO3HABAaHMS U  3AILUTHI
uHpopManuu, UH(OPMaIIMOHHOHN 0€3011aCHOCTH JIMUHOCTH;

peakiuu Ha cynabhar-, KapOOHAT- W XJIOPHI- AHHOHBI, Ha
KaTUOH aMMOHUS; peIlaTh SKCIIEPUMEHTAJIbHBIC 3a/layd 110
temam "Meramisl" u  "Hemeramnsl") B COOTBETCTBUM C
MpaBWIAMHA TEXHUKU O€30TacHOCTH TMpH OOpameHuu ¢
BELIECTBAMU U 1a00PaTOPHBIM o0opyJI0BaHuEM;
MPEACTABISITh PE3YNbTaThl XMUMHYECKOTO HSKCIEPUMEHTA B
dbopme 3anmucu ypaBHEHHI COOTBETCTBYIOIIUX pEAKIUN U
(bopMyIHpPOBaTh BHIBOJIBI HA OCHOBE STUX PE3YJIbTaTOB;

- yMETh AaHAJU3UPOBATh XHWMHUYECKYI0 HH(MOpMAIHIO,
MOJIYy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CPEJCTB MacCOBOM
uH(popmaluu, cetb UHTEpHET U 1pyrue);

BJIAJICTh OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS BEIECTB
U XAMHUYECKUX  sBJICHUN  (HaAOmIOomeHWe, HW3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHKE);

YMETh TPOBOJMWTH PACUYEThl MO XUMHUYECKUM (POopMysiaM H
YpaBHEHUSAM XHMHUYECKHUX pEaKUuid C HCIOJIb30BaHUEM
¢u3nyecKuX BENUYHMH, XapaKTepU3YIOUIMX BeEIIeCTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMabHBIC
yCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; MHCIIOJIb30BATh
CUCTEMHbIE XUMUYECKHE 3HAHUS U1 MPUHATUS pEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CUTyallusiX, CBSI3aHHBIX C
BELIECTBAMU U UXIIPUMEHEHHUEM;

- YMETb CaMOCTOSITENIbHO IUIAHUPOBAaTh M  IMPOBOJUTH
XUMHYECKUN IKCIEPUMEHT (MOJyYeHHE U M3YyYEHHUE CBOWCTB
HEOPraHMYECKUX M OPraHUYeCKHX BEIIECTB, KauyeCTBEHHBIC
peakiuu  YIrIeBOAOPOJOB  Pa3MYHBIX  KJIACCOB M
KHUCJIOPOJICOACPKAIIUX OPraHMYEeCKUX BEIIECTB, pPEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/a4 1o pacrno3HaBaHUIO
HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB) C COONIOJICHUEM
mpaBmwi  Oe3omacHOTO  oOpalleHuss C  BeMeCTBaMU U
nabopaTtopHbiM  000OpyaOBaHUEM, (QOPMYITHPOBATH  LEIH
UCCIICIOBaHMS, TMPEAOCTaBIsATh B  pasnuyHod  (dopme
pe3ynbTaThl 3KCIEPUMEHTA, aHAIM3UPOBATh M OLIEHUBATh UX
JIOCTOBEPHOCTB;
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- YMETb  OCYIUECTBJIATb  LICJICHANPABICHHBIA  ITOUCK
XUMHAYECKOH HMHPOPMALMU B  PA3NUYHBIX  HMCTOYHHKAX
(HaydHas u yuyeOHO- Hay4yHasl IMTEpaTypa, CPEACTBA MACCOBOM
uHpopmanuu, ceTb VIHTepHET u Opyrue), KpPUTHUECKH
aHAJTM3MPOBATh XUMHUUECKYI0 MH(OpPMAIUIO, TIepepadaThiBaTh
€€ U UCNO0Jb30BaTh B COOTBETCTBUM C IIOCTABJIIEHHON yuyeOHOMI
3ajaveit;

- BJAJETh CUCTEMOW 3HAHU O METOJaX HAYYHOIrO MO3HAHUS
SBJICHUH MPUPOJIbI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax M
YMEHMSIMH TIPUMEHSTH 3TH 3HAHMS MPHU SKCIEPUMEHTaIbHOM
UCCJIEIOBAaHUM BEUIECTB U JUISI OOBSICHEHUS XUMHYECKHUX
SABJICHUW, WMEIOIIMX MECTO B MPHUPOJE MPAKTUYECKOMN
JIEATEIIbHOCTUYEIIOBEKA U B TIOBCEAHEBHOM JKU3HU;

OK 04. DddexTuBHO
B3aUMO/IEHCTBOBATh U paboTaTh B
KOJUICKTHBE U KOMaH[IE

- TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSATEIBHOCTH U
CaMOOTIPEICTICHUIO;

- OBJAJCHUE HaBBIKAMH  y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM U COIMAIILHOM JIEATEIIbHOCTH;

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
JeHCTBUAMMU:

0) coBMeCcTHas ACSATEIBHOCTD:

- IOHUMAaTh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMaHIHON U
WHIUBUTyaJIbHOU PabOTHI;

- TOpUHEMaTh  IEJIM  COBMECTHOH  JCATEIBHOCTH,
OpraHW30BBIBAaTh W KOOPJIWHUPOBATH ICHCTBHUA IO €€
JOCTH)KCHHIO: COCTABJIATh IUTAH JIEHCTBHM, pacnpeneisTh
pollu ¢ Y4eTOM MHEHHMH Y4YacTHHKOB OOCYXKIaTh
pe3yabTaThl COBMECTHON pabOTHI;

- KOOPIUHHPOBATh U BBINOJHATH PabOTy B YCIOBUAX
peanbHOro, BUPTYaAJIbHOTO H KOMOHHHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYILECTBJISITh IO3UTUBHOE CTPATETUYECKOE MOBEICHUE B
pa3NUYHBIX  CUTYyalUsiX, MPOSABISATH TBOPUYECTBO U
BOOOpakeHne, ObITh HHUIIUATUBHBIM

OBJaaenue YHHMBEPCAJIbHBIMHA peryJiTHBHbIMH

- yMeTh IUIAaHUPOBATh W  BBHINOJHATH  XUMHYCCKUH
AKCTIEPUMEHT (TIPEBPAICHUS] OPTaHUYECKUX BEIIECTB TIPHU
HarpeBaHuH, IMOJyYE€HUE STUJICHA U HM3yYCHHE €ro CBOMCTB,
KayeCTBEHHbIE PEAaKIMU Ha albJIETHJIbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JeHaTypaiusi OelIKOB NpH HarpeBaHWUHU, IBETHHIC
peakuuu O€JIKOB; MPOBOJUTH PEAKIUM HOHHOTO OOMEHa,
ONpENeNATh Cpeoy BOJHBIX pacTBOPOB, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, kapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS; pellaTh SKCIEePUMEHTaJbHbIC 3a/1a4HIio
temMam "Meramiel" u  "Hemeramiwl") B COOTBETCTBHH C
IpaBWJIaMd TEXHUKU O€30MacHOCTH IMpH OOpalleHuu ¢
BEIIECTBAMU u 1a00PaTOPHBIM 00opynoBaHueM;
NPEJCTaBIATh Pe3yAbTaThl XHUMHYECKOTO DJKCIIEpUMEHTa B
dopMe 3anmucu YpaBHEHHMH COOTBETCTBYIOIIUX peakUuid u
dbopMynupoOBaTh BHIBOJIBI HA OCHOBE 3THX PE3Yy/IbTAaTOB;

- YMEThb CaMOCTOSITENIbHO IUIAHUPOBAaTh M  TMPOBOJIUTH
XUMUYECKUNA SKCIIEPUMEHT (ITOIYYEHHE M U3Y4YEHHE CBOMCTB
HEOPraHMYECKUX M OPraHUYEeCKHX BEIIECTB, KaYyeCTBEHHBIC
peakiuu  YIIeBOAOPOJOB  pPAa3MYHBIX  KJIACCOB M
KHUCIIOPOJICOACPKAUIMX OPraHMYECKUX BEIIECTB, pEIICHUE
AKCIEPUMEHTATbHBIX 3a/a4 1o pacrno3HaBaHUIO
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AEeHCTBUAMM:

T') IpUHATHE ce0s U IPYTUX JIO/ICH:

- NpUHUMAaTb MOTHBBI M ApryMEHTBl APYTUX JIOAEH INpHU
aHaJIN3€ Pe3yJbTaTOB JEATEIbHOCTH;

IpU3HaBaTh CBOE IPaBO M INPaBO JAPYruX Jirojed Ha
OIINOKU;

- pa3BuUBaTh CIHOCOOHOCTh IOHMMAaTb MHUpP C TO3ULUHU
JPYroro 4ejoBeKa;

HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB) C COOJIIOJIEHUEM

npaBwil  0e30macHOro  oOpalieHus ¢ BEUIECTBAMU U
7a0opaTOpHBIM  00OpymoBaHHEM, (OPMYIHpPOBATH  LENH
UCCIICIOBAHMS, TPEHOCTABIATH B  Pa3nUYHONH  opme

pe3yJIbTaThl 3KCIIEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATH UX
JIOCTOBEPHOCTD;

OK 07. CopelicTBoBaTh
COXPaHEHUIO OKpYXKaroen
Cpenbl, pecypcocOepexeHuIo,
MIPUMEHSITh 3HAHUA 00
W3MEHEHWH KIIMMaTta, TPUHIIAITHI
OepexXIIMBOTO MIPOU3BO/ICTBA,
3¢ HexTUBHO JENCTBOBATH

BUPE3BbIYAHHBIX CUTYaIIHIX

B o0J1acTi 3K0J10rHYECKOT0 BOCIUTAHMS

- copMUPOBAaHHOCTh  DIKOJOTHYECKOHW  KYJIBTYPHI,
TTOHUMAaHHE BIIASTHUSI COIMAITBHO-9KOHOMHUYECKUX
MpPOLECCOB HA COCTOSIHUE MPUPOJHONM U  COIMAJIBLHOU
Cpenbl, 0CO3HAHHE TJIOOATBHOTO XapaKTepa IKOJIOTHISCKUX
npooseM;

- IUIAHMPOBAaHWE M  OCYUIECTBIEHWE JECUCTBUH B
OKpY’Kalollel cpeie Ha OCHOBE 3HAHUS LI€JIE YCTOMYHBOTO
Pa3BUTHS YEJIOBEUECTBA;

- QaKTUBHOE HENpUATHE JCHCTBUH, NPUHOCIIIMX BpEl
OKpY»Kalolllel cpene;

- YMEHHUE MIPOTHO3UPOBATH HeOIaronpusiTHbIE
9KOJIOTMYECKUENOCAEACTBUS PEAIPUHUMAEMBIX JEHUCTBUM,
peI0TBpalaTh UX;

- paclmiup€HHE OIlblTa ACATCIBHOCTHU 9KOJOTHYECKOM
HaIIpaBJICHHOCTH,
- OBJIaACHHMC  HaBbIKAMHU y‘IC6HO'I/ICCHeI[OBaTeJ'IBCKOI71,

HpOGKTHOﬁ M COIIUATbHOM JCATCIIBHOCTH,

- chopmMupoBaTth NPEACTaBICHUSA: 0 XUMHYECKON
COCTAaBIIAONICH €CTECTBEHHOHAYYHOW KApTHUHBI MUpA, POJIH
XUMHHM B TIO3HAHWUU SBJIEHUN NpUPOIbl, B (HOPMUPOBAHHUU
MBINUJICHUA W KYJIbTYpbl JHMYHOCTH, €€ (I)YHKHHOHaHBHOﬁ
rPaMOTHOCTH, HEOOXOAMMOM [UIsl pEeUIeHHs] MPaKTUYECKHX
3a7a4 ¥ SKOJIOTUIECKA 0O0OCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOTHON cperie;

- YMETh COOIIOAATh MpaBHJIa SKOJOTHYECKH I1eJ1eCO00pa3HOTO
MOBEACHUA B OBITY W TPYIOBOW JEATEIBHOCTH B LEIIX
COXpAHEHHUs CBOEro 3J0pPOBbS M OKpYXKaroUed MNPUPOTHOMN
Cpelbl; Y4YUTHIBATh OINAaCHOCTh BO3ACWCTBHUS Ha KHUBBIC
OpraHu3Mbl ~ OIpPENEICHHBIX BEIIECTB, IOHUMAs CMBICI
noKasareJs NpeAeIbHOM TOMYyCTUMONKOHIEHTPALIUY;

- yMeTh MPOTHO3UPOBATH, AHAIU3UPOBATH U OIICHUBATH C
MO3UIUN  DKOJIOTUYECKOM  0€30MacHOCTH  TMOCIENCTBUS
ObITOBOM U TPOM3BOJACTBEHHON JIEATEIHHOCTH YEJIOBEKa,
CBA3aHHOM ¢  mepepaboTKOMl  BeUIeCTB;  HCHOJIB30BATh
MOJIyYCHHbIC 3HAHUS [UIS TPUHATUS TPAMOTHBIX pELICHUI
npoOsieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEHH;

- yMeTh OCO3HaBaTh OMACHOCTh BO3JCUCTBUS HA >KHUBbBIE
OpraHu3Mbl  OMpPEACTICHHBIX BEIIECTB, TOHUMAas CMBICI
nmokasaresisl TPeNeNbHONW JOMyCTMMOW KOHIEHTpAllUU, U
MOSICHATH HA  MpHUMepax  CmocoObl  yMEHBIIEHUS W
MPEeIOTBPALIEHUS] WX BpPETHOTO BO3JCHCTBUS HAOPTraHU3M
YeoBeKa.
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2.CTpyKTYpa M cojiep:KaHue 0011e00pa30BaTeIbLHOM TUCHUILTHHBI « XUMHS

2.1. O0beM TUCIUTUTMHEI B BHJIBI Y9€OHOM paboThI

By yaeOHOH paboThI O0beM B yacax
O6beM 00pa30BaTENbHOM MPOrpaMMbl AUCHUTIIINHBI 72
B T.U.

OCHOBHOE CcOJiep)KaHue 50
B T. U.:

TeopeTudeckoe o0ydeHHE 18
[IpakTUueckue 3aHATHS 13
B T.4. KOHTPOJIbHBIE PAOOTHI 10
JlaGopaTopHbIe 3aHATHS 9
[IpodeccnoHanbHO-OPUEHTUPOBAHHOE COIepKaHUE (COIEp)KaHHE 16
[IPUKJIQJTHOTO MOJIYJIS)

B T. 4.

TeopeTrnueckoe oOydyeHue 6
[IpakTHyeckue 3aHATHS 5
JIaGopaTopHbIe 3aHATHS 5
[IpomexxyrouHas artecTanus (3K3aMeH) 6
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TemaTn4eckuii IJIaH U CoACpPKaHuEC TUCIUIIJIUHBI

HaumenoBanuepaszaenoB u Tem Conepxanne ydeOHOTOo Marepwana (OCHOBHOe © TpodeccrHoHanbHO- | O0beM dopmMmupyembie
OPHUEHTUPOBAHHOE), JIAOOPATOPHBIC UMPAKTUUECCKUE 3aHSATHUS, IPUKIATHON | YaCOB KOMIIETCHIIUU
MOJIYJTb
1 2 3 4
OCHOBHOE COJIep)KaHne 50
Paznen 1. OcHOBBI CTpOEHHS BENECTBA 5
Tema 1.1. OCHOBHOE coJiepKaHue
CrpoeHue aToMOB Teopernueckoe odyuenue 2
XUMUYECKUX CoBpemeHHasi MOJENIb CTPOEHHUS aroMa. OJEKTPOHHAsl KOHQUryparus
JJIEMEHTOB U aroma. Kiaccupukanus XUMHYECKUXIIEMEHTOB (s-, P-, 0-37IeMEHTHI). OK 01
pUpoIa BanentHbie  3neKTpoHbl.  BaneHTHOCTb.  DNEKTpOHHAs  IpUpoOJa
XUMHAYECKOU XUMHUYECKON
CBSI3U CBSI3U. DJIEKTPOOTPHUIIATETLHOCTh. KOoBasieHTHAs CBsI3b, €€ Pa3HOBUIHOCTH
W MEXaHW3Mbl 00pa30BaHUA(OOMEHHBIW ¥  JOHOPHO-aKIICITOPHBIN).
Hounasn CBSI3b. MeTtanminueckas CBSI3b. Bonopoanas
CBSI3b. MEXMOJNEKYISIpHbIE  B3aUMOJAECUCTBUS.M30TOMNBI, OCHOBHOE U
BO30YXJIEHHOE COCTOSTHUE aTOMa, THOpHUIN3AIs aTOMHBIXOPOUTAICH.
IIpakTH4eckune 3aHATHSA 1
Pemenne mpakTHUeCKMX ~3aJaHUN  Ha  COCTABJIGHHWE  DJIEKTPOHHO-
rpaduueckux Gopmys anemeHToB 1—-4meproaos.
Pemenue 3aganunii Ha KCNOJIb30BAaHUE XUMHUYECKON CUMBOJIMKY U Ha3BaHUU
COEIMHEHUN N0 HOMEHKJIATYpEeMEKIyHApPOJHOTO COI03a TEOPETHUYECKOU U
PUKIIATHOM XUMHH u TPUBHAIIBHBIX Ha3BaHU TUIS
COCTaBIICHUSXUMHUYECKUX (POPMYNl ABYXaTOMHBIX COECIUHEHHH (OKCHIIOB,
CcynbGUI0B, TUAPUIOB U T.I.) U JAPYTHXHEOPTaHHMYECKHX COCAUHEHUN
OTJICTIbHBIX KJIACCOB.
Tema 1.2. OCHOBHOE coziepKaHue
ITepnoanueckuin Teopernueckoe o0yuenue 1
3aKOH U Tabmuma [lepuoanueckas cucrema xumuueckux snementoB .M. Menzaeneesa.
J.1. MenpeneeBa O®usnueckuit  cmeicn  Ilepuommueckorozakona .M.  Mennaeneesa. OK 01
3aKOHOMEPHOCTH  M3MEHEHMsS]I  CBOMCTB  XHMHMYECKHX  DJEMEHTOB, OK 02
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00pa3yeMbIX HMHUIPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBHH C
IIOJIOKEHUEM  XUMHUYECKOro ojemeHta B Ilepumoamueckoiicucreme.
MupoBo33peHueckoe u HayyHoe 3HadeHue Ilepuonnueckoro 3akona JI.M.
MenneneeBa. [Ipornossi/I.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX
JJIEMEHTOB.

IIpakTHYeckne 3aHATHS

Pemrenne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepHU3alLuIo XUMHYECKUX eMeHToB«MeTaumaecKue /
HEMETAJUTMYECKUE CBOMCTBA, SJEKTPOOTPUIATEIHLHOCTh U CPOJCTBO K
OJICKTPOHY XUMHUUYCCKUX IJJICMCHTOB B COOTBCTCTBHEC C HMX JJICKTPOHHBIM
CTPOCHHUEM M IIOJIO)KCHHUEM B HCpHOI[H‘IGCKOfI CUCTEMEC XUMHNYCCKUX
anemenToB J[.M. Mennieneeray.

Paznien 2. XuMnueckue peakuuu

Tema 2.1. TUnbel XUMUYECKHUX peaKIUN

OCHOBHOE coziepKaHue

Teopernueckoe odyueHue

Knaccudpukanus w  TUOBI  XUMHYECKHX  peakuui C  ydacTuem
HEOpraHuueckux BemlecTB. KoJM4ecTBEHHbIE OTHOLIEHUS B XHMHH.
OcHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU M PACUeThl 110 ypaBHEHUSIM
XMMHUYECKUX peakuuid. Monp Kak eIuHMIIA KOJMYECTBAa BEIIEeCTBA.
MonspHass Macca. 3aKOHbI COXpPAaHEHHMSI MacChbl M HHEPruM. 3aKOoH
ABoraapo. MossipHblilt 00beM Ta30B. OTHOCHTENbHAS TNIOTHOCTH Ta30B.
Peakuuu xomruiekcooOpa3oBaHHUsl C y4yaCcTHEM HEOPraHWYECKUX BEIECTB
(Ha mpuMepe rHJIPOKCOKOMITIICKCOBIIMHKA U aJTIOMUHUS).

IIpakTnyeckmne 3aHATHS

CocTaBiieHHe YpaBHEHUH peaklUil COCAMHEHUSI, Pa3JIOKEHHUS, 3aMEeIIICHU,
oOMeHa. YpaBHEHHMS PEaklUid TOPEHHs, MOHHOTO OOMEHa, OKHCIICHHS-
BOCCTAHOBJICHHS.

Pacuer k0MUYeCTBEHHBIX XapAaKTEPUCTUK UCXOJHBIX BEUIECTB U MPOAYKTOB
peakuuu. PacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IMPOAYKTa pEaKLHHU
COEIMHEHUS, €CIM OJHO W3 BEHIECTB JaHO B W30OBITKE W/WUIH COJAEPKUT
npumecu. Pacder maccoBoii wiM OOBEMHOW JONMM BBIXOJA MPOAYKTA
peaKIuy COEeIMHEHUS OT TEOPETUYECKH BO3MOXKHOTO. Pacdyer oOBbeMHBIX
OTHOIIEHWH ra3oB. Pacder Mmaccel (00bEM, KOJIMYECTBO BEIIECTBA)
MPOJYKTa pPEaKLMH, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBopa ¢
OITPEAETIEHHON MAaCCOBOM J0JIEH PAaCTBOPEHHOTOBEILIECTBA.

OK 01
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ypaBHeHI/IH OKHCJICHUA-BOCCTAHOBIICHH. Creneun OKHCJICHUA.
OKucIuTEIhr U BOCCTAHOBUTEIL. OKUCIUTEIHLHO- BOCCTAHOBUTEIILHBIE
pcaknuun B mnpuponae, MMPON3BOACTBCHHBIX mnmponeccax u
KUBHCACATCIBbHOCT  OPraHHU3MOB. OKUCINTEIBHO-BOCCTAHOBUTEIbHBII
noteHnman cpeapl. CocTaBlieHHE H  ypaBHHBAHHE OKHCIUTEILHO-
BOCCTAHOBHTEIIbHBIX ~ PEAKIMii  METOJOM  JJIEKTPOHHOTO  OaiaHca.
TunuuHble HEOPraHMYECKHE OKUCIMTEIM WBOCCTAHOBHUTEIH. DIJIEKTPOJIN3
pPacTBOPOB M PACILIABOB COJICH.

Tewma 2.2. DnexTpoauTUyecKasi IUCCOUALIUS

OcCHOBHOE coJiep’KaHne

1 MOHHBII 00MeH Teopernueckoe odyueHue 1
Teopust A7EKTPOIUTUUYECKON AMCconManuu. Peaknuu HOHHOTO OOMEHa.
CocraBieHue peakiuii HOHHOro 0OMeHa IyTeM COCTaBJIEHUS UX MOJIHBIX U
COKpAaIICHHBIX HOHHBIX YPaBHEHUM.
lunponus coneil. 3HaueHue TUIpoM3a B OUOJIOTHMYECKUX OOMEHHBIX OK 01
nporieccax. [I[pumenenne ruposm3a BIPOMBIIIICHHOCTH.
JlabopaTopHbie 3aHATHS 1
JlaGopaTtopHast pabota «Peakmuu ruapomsay.
HccnenoBanue cpenbl pacTBOpPOB coJiel, 0Opa30BaHHBIX CUJIBHBIMH H
c1abbIMM MPOTOJIUTAMH, M UX PEaKLUN ¢ paCTBOpPaMH IEN0YH U KapOoHaTa
Hatpusi. CoCcTaBlI€HUE PEAKIIMU THAPOIIN3a COJICH.
KontponsHas padorta Nel 2
Paznen 3. CtpoeHue U CBOMCTBA HEOPraHUYECKUX BEIIECTB 10
Tewma 3.1. Knaccuduxkanus, Homenkinarypa 1 | OCHOBHOE COJCp)KaHUE
CTPOCHHE HCOPIraHUYCCKUX BCIICCTB Teopeanec]qoe oﬁyqeﬂne 1
[Ipenmer HeopraHuueckoil XuMuu. B3auMOCBA3b HEOPraHUYECKUX
BemlecTB. Knaccudukamuss HeopraHudeckux BemiecTB. IIpocteie u
cnoxHble BemecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BEHIECTB (OKCHIBI,
THUIPOKCH/IBI, KHCJIOTHI, COJIN). Homenknarypa u Ha3BaHHUE OK 01
HEOPraHMYECKUX BEIIECTB HCXOASd M3 UX XUMUYECKOW (OpMynbl WU OK 02

COCTaBJICHHE XHMHUYECKOM (l)OpMy.]'IBI HCXOOs1 M3 Ha3BaHHA BCHICCTBA IIO
Me)KILYI{apOﬂHOﬁ niIn TpHBHaHBHOﬁ HOMCHKIJIATYpC.

Me)KMOJ'IeKy.]'IHpHLIe B3aUMOICHCTBHS. KpI/ICTaJ'IJ'IOFI/II[paTBI. Ar peraTHbIC
COCTOSAHHA BCIICCTBA. KpI/ICTaJIJII/I‘IeCKI/Ie u aMOpq)HBIe BellecTBa. THIIBI
KpUCTATNIMICCKUX PCHICTOK (aTOMHaH, MOJICKYJIApHAs, HOHHas,
MeTaJ’IJ’II/I‘{eCKaH). 3aBUCHMOCTD (I)I/I3I/I‘-ICCI(I/IX CBOIMCTB BeIlleCTBA OT THIIA
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KpUCTAJIIIMYECKON pemeTky. [IpuurHbel MHOrooOpasus BEeIecTs.
CoBpeMeHHbIE MPEACTABIEHUS O CTPOCHUM TBEPHABbIX, JKUIKUX U
ra3000pa3HbIX BeniecTB. JKHUKue KpUCTauIb.

IIpakTnuyeckune 3aHATHS

Pemienne 3amau Ha pacueT MaccoBOM J10M  (MAacchl) XHMHYECKOTO
JJIeMeHTa (COeIMHEHUs) B MoJeKyae (cMecu). PelieHne npakTuyecKux
3aJaHUi 0 KJIACCHU(HUKAINKA, HOMEHKIATYpe M XUMHYECKUM (popmyiiam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (Ha3blBaThb M COCTABIATH
(hopMyJIbl XUMUYECKUX BELIECTB, ONPENENSTh

MIPUHAJICKHOCTD K KJIaccy).

Hcrounnku xumuyeckol wuHopmanuu (HayuyHas M ydyeOHO-HaydHas
JauTepaTypa, CpeicTBa MacCOBOM

uHpopmanuu, cetb HWutepHer u gpyrue). Ilowck wuHbopMmamuu 1o
Ha3BaHMIM, HICHTHUQHUKATOpPAM, CTPYKTYPHBIM dopMysiam.

Tema 3.2. ®U3UKO- XUMHYECKUE CBOWUCTBA
HEOpPraHWYECKUX BEIIECTB

OcHOBHOE cozepKaHue

Teopernueckoe o0yueHue

Meramipl. OOmue ¢GU3MYECKHe W XUMHYECKHE CBOWMCTBA METAJIJIOB.
CriocoObl mosTyyeHHsl. 3HaUY€HUE METAUIOB M HEMETAUIOB B NPUPOJIE U
KU3HEJESATEIbHOCTH YeJloBeKa U opraHu3MoB. Kopposus MeTasyuioB: BUJbI
KOPPO3UHU,CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH.

Hemeramner. O0mue ¢u3ndeckne M XMMUYECKHE CBOMCTBA HEMETAILIOB.
Tunuunsie cBoiictBa MetawioB [Y— YII rpynn. Knaccudukamms wu
HOMEHKJIaTypa COeIMHEHUN HemeTauioB. KpyroBopoTbl OHOreHHBIX
3JIEMEHTOB BIIPUPO/IE.

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILECTB
(OKCHIOB, THAPOKCUAOB, KHCIOT, cOJel U 1p.). 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB TMPOCTHIX BEIIECTB, BOJOPOJHBIX COEIUHEHH,
BBICIIIUX OKCHUJIOB UTUJPOKCUIOB.

IlpakTH4eckue 3aHATHSA

CocraBiieHHE ypaBHEHHM XMMHYECKUX PEaKUUd C y4acTHEM MPOCTBIX U
CJIOKHBIX HEOPraHMYECKUX BEILIECTB: OKCUIOB METAJJIOB, HEMETAUIOB U
aM(pOTEepHBIX DIIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHUH U
aM(pOTEepHBIX THAPOKCHJIOB, HEOPTAaHUYECKUX COJIEH, XapaKTepPH3YIOIIHUX
HUX CBOMCTBA.

PemieHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUM  Ha

OK 01
OK 02
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CBOMCTBA U MOJIY4YCHHUEC HCOPTAaHNYCCKUX
BCIICCTB.

JlaGopaTopHble 3aHATHS 1
Jlaboparopuas padoTta «CBOKCTBA METAIJIOB U HEMETAJLIOBY.
HccnemoBanne (GU3HYECKUX HM  XUMHUYECKHX CBOWCTB METAUIOB U
HeMeTauioB. PelieHne 9SKCHEpUMEHTAIBHBIX 3a7a4 10 CBOMCTBAM
XUMUYECKMM CBOMCTBAM METAUIOB M HEMETAJLJIOB, 10 PACMO3HABAHUIO U
MOJTYYCHHUIO COSAMHEHUN METAJNIOB 1 HEMETAJUIOB.
Tema 3.3. IlpousBoactBo Heopranuudeckux | OCHOBHOE COJIECpKaHUE
BEIIECTB. 3HAYEHUE U TIPUMEHEHNE BOBITY U
Ha MMPOU3BOJICTBE Teoperuueckoe o0yueHue 1
OO6mue TpeACTaBICHUS O TMPOMBIIUICHHBIX CIIOCO0aX TMOMy4YeHUs
XMMHMUYECKHUX BEIIeCTB (Ha MpHUMepe IPOU3BOJCTBA aMMMaKa, CEpHOU
KHCJIOTHI).
Uepnas u uBetHas metaiuryprus. [Ipakrnueckoe NpuMeHEHHE JIIEKTPOIIN3a
JUTA TIOJYYEHUS IIEJIOYHBIX,MIEJOYHO3EMENBHBIX METAIUIOB W AJTFOMUAHMA. OK 01
CTexyo 1 CUiIMKaTHas IPOMBIIIJIEHHOCTb. OK 02
[Tpo6rema 0TX0I0B M MOOOYHBIX MPOTYKTOB.
IIpakTH4eckne 3aHATHSA 1
Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUN O POJIM HEOPTaHUYECKOU
XMMHH B Pa3BUTUU MEIMIIMHBI, CO3JaHUU HOBBIX MaTepuaioB (B
CTPOUTENBCTBE U Jp. OTPACISAX MPOMBIIIJICHHOCTH), HOBBIX HMCTOYHHUKOB
SHEepruu (anbTEpPHATUBHBIE HCTOUYHUKH SHEPrUU) B pEIICHUU MpodiieM
9KOJIOTMYECKOM, SHEPreTUYEeCKOM 1 MHUIEBONOE301aCHOCTH.
KontponbHas padorta Ne 2 «CBoICTBa HEOPTaHUYECKUX BEIIECTBY» 2
Paznen 4.CtpoeHue v CBOMCTBA OpraHUYECKUX BEIIECTB 11
Tema 4.1. Knaccudukamus, crpoenue u | OCHOBHOE COICpIKaHUE
HOMCHKIJIaTypa OpTaHNYCCKNUX BCHICCTB Teopeanecxoe oﬁyqeﬂne 1
[Ipenmer opranuyeckoii XuMuU. B3auMOCBS3b HEOPraHUYECKHX U
OpPraHUYEeCKHUX BELIECTB.
XHUMHYECKOE CTPOCHHE KAK MOPSAJOK COEAUHEHUS aTOMOB B MOJIEKYIE OK 01

COTJIaCHO MX BaJE€HTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUHM XMMHYECKOTO
CTpOEHUsl OpraHuyecKkux coenuHeHuii A.M. byrtnepoBa. VYrieponHslit
CKEIIET OPraHMYeCKOM MOJEKYJIbl. MOJIeKyIspHbIE U CTPYKTypHBIE
(pa3BepHyTble, COKpallleHHble) XHMHYeckue (opMysbl. 3aBHUCUMOCTh
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CBOWCTB BEIIECTB OT XUMHUYECKOIO CTPOCHMS MOJIeKyl. M3omepus u
n3oMepsl  (CTpyKTypHas, reomerpudeckass  (LUC-TpaHC-U30MEpUs).
KparHOCTB XMMUYECKOH CBA3U.

[Monsitue o ¢yHKOHOHANBHOW rpynme. [lpuHIMIB KIAaccuukanum
OPraHWYECKUX COCIMHEHMNI. MexXyHapoaHas

HOMEHKJIaTypa Y MPUHLMUIIBI HOMEHKJIATYPbl OPraHNYECKUX COCIUHEHUN.

IIpakTnuyeckune 3aHATHS

Homenknarypa  OpraHMyeckux  COEIUHEHHI  OTIENbHBIX  KJIACCOB
(HachIIIeHHbIE, HEHACBIIIEHHbIE U aPOMaTUYECKHE YTIEBOA0POIbI, CIIUPTHI,
(eHoJIbI, anbJeru/Ipl, KETOHBI, KApOOHOBBIE KUCIOTHI U Jp.) CocTaBieHue
MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB, MCIOJb3YsSd HUX Ha3BaHUS IO CUCTEMATHYECKOMN
HOMeHKnatype. Pacdersl  mpocrteifmielt  GopMynbl  OpraHUYecKou
MOJIEKYIBI,

WCXOJI U3 DJIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
COEUHEHUN

CBolicTBa

OPraHuYEeCKHUX

OcHOBHOE cozepxKaHue

Teopernyeckoe o0yueHue

DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUW OTAEJIbHBIX
KJ1accoB (0COOCHHOCTH KaccupUKaIuu

U HOMEHKIATypbl BHYTPH KJlacca; TOMOJIOTHYECKHH psiag U olmas
dbopmyna; uzoMepus; (QU3NYECKHE CBOMCTBA, XUMHYECKHE CBOMNCTBA;
CIOCOOBI MOJTyYEHUS):

- TIpelesibHbIE YriieBoJopoabl. ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX
UCTOYHUKOB TeIlIa B MPOMBIIUIEHHOCTH U ObITy. CBOICTBa MPUPOIHBIX
YIJ€BOJIOPOIOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

-— HeNpeAenbHbIE U apoMaTudeckue yriaeBoAopossl. [lomuMepusanus
JTHJIEHA KaK OCHOBHOE HAIlpaBJICHHE €ro WCHOoJb30BaHusA. [ opeHue
alleTHJIeHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO ITUIAMEHU JIJIsl CBApKH U
PE3KUMETAJIOB;

-— KHCIIOPOJCOJAEpKAIllMe COCOUHEHHs (COUPTBI M TMPOCThie 3(UPHL,
(heHoIIbI, ambAEeTUAb U KETOHBI, KAPOOHOBBIE KUCIOTHI U UX MPOU3BOJIHEIE).
[IpakTdeckoe mNpuUMEHEHHE OJTUIICHTIUKOJNA, TJHIEepUHa, (QeHoma.
[Ipumenenne popmanbaeruaa, aneTaabaeruaa, yKCyCHOM KUCIOTh. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIOIINECBOKCTBA MbLJIA;

- a30TcoiepKalre COeTUHEHNsI (AMUHBI 1 aMUHOKHCIIOTHI, OSJIKH).

OK 01
OK 02

21




Knaccudukamus 1 0coOEHHOCTH OpraHMYecKuX peakuuid. PeakumoHHBIE
neHTpel. Pagukanel. [lepBOHAYaJIBHBICIIOHATUA O TUIAX W MEXaHU3Max
OPraHUYECKUX PEAKIUN.

IIpakTHYeckue 3aHATHS

Pemienne uenoyek mnpeBpamieHUd Ha TEHETUYECKYHO CBSI3b MEXIY
KJIACCAMU  OPraHMYEeCKUX COCIUHEHUWWA C COCTABJICHUEM HAa3BaHUU
OPraHMYEeCKUX COCIUHEHUH 110 TPUBUAIBHOM WIM MEXKIYHAPOIAHOU
CUCTEMaTHUUYECKOMU

HOMEHKJIaType. PemeHue pacdyeTHbIX 3a7ad MO YpPaBHEHUSM PEAKIUU ¢
Y4aCTHEM OPraHUYECKUX BEIIECTB.

JlabopaTropHbie 3aHATHS

JlabopaTtopHnast pabota «IlonydeHue 3TuIeHa U U3YYEHHE €T0 CBONCTBY.
[lonmyuenue »sTUiieHA U3 3TaHOJa B JabopaTropud U HU3Y4YEHHE €ro
¢buznueckux M XUMUYyeckux  cBoicTB.  CocraBieHHe — peakuui
MIPUCOEIMHEHHS] U OKHUCIICHUS Ha MpuUMepe 3TuiieHa. PemieHne pacyeTHbIX
3aJ1a4 C MCMO0JIb30BAHMEM TUIOTHOCTH T'a30B [0 BOJIOPOJY U BO3JIYXY

Tema 4.3. OpraHuueckue BeENIECTBA B
JKM3HEICATEILHOCTH YEI0BEKA.
[Tpon3BOICTBO UIIPUMEHEHUE OPTaHHMYECKUX
BEIIIECTB B IIPOMBIIINICHHOCTH

OCHOBHOE cOJIep)KaHUE

Teopernyeckoe o0yueHue

buooprannueckne coeauHenus. I[IpuMeHeHne u Ouonoruyeckas poiib
yraeBonoB. OKHCIEHHE YIVIEBOJOB — HCTOYHUK DHEPIHHM  KMBBIX
opranu3MoB. OOnacTH NpUMEHEHUs aMUHOKUCIOT. [IpeBpaiienus GenkoB
UM B opraHu3Mme. buonornueckue (yHkuuu OenkoB. buosormueckue
¢bynkuuu  kupoB. Posb  opraHMueckoil XUMHM BpELIEHHH IpoOiieM
IUILEBOM 0€3011aCHOCTH.

HyxnenHoBble KHCIOTBL: cocTaB U CTpoeHHE. CTpOEHHE HYKIEOTHIOB.
CocraB nykinenHoBsIx kuciaoT (AHK, PHK). Poiab HykiI€MHOBBIX KHCIOT B
KU3HEJEATEIIBHOCTH OPraHU3MOB.

[Ipou3BoACTBO  OpraHMYECKUX BELIECTB: IPOU3BOJACTBO  METAHOJA,
nepepabotka Hedtu. IlonudTHieH Kak KpPYMHOTOHHAXHBIH HPOAYKT
XMMUYECKOTO Ipou3BOoACTBA. IIpumenenue ostwieHa. IlpousBoiactso u
IIPUMEHEHUE KaydyKa U PE3UHBI.

CuHTeTHYECKHE M HUCKYCCTBEHHBIE BOJIOKHA, MX CTPOCHHE, CBOICTBA.
[IpakTyeckoe UCHOJIL30BaHME BOJIOKOH. CHHTETHYECKHE IIJICHKU:
M30JIALUS Ul TIPOBOJIOB, MEMOpPaHBl /ISl ONPECHEHHs BOJbI, 3aLIUTHBIE
IUIGHKU JJIs aBTOMOOWJIeH, IJIACThIpU, XUpYyprudeckue mnoBsi3ku. HoBble

OK 01
OK 02
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TE€XHOJIOIUU JAJIbHENIIIETO COBEPLICHCTBOBAHMUS HOJIMMEPHBIX
MaTepHaloB.

Ponp opranmueckoil XMMUU B PEUICHHHM TMPOOJIEM DSHEPreTHYECKON
0€30MacCHOCTH, B pa3BUTUU MEIULIUHBI,

CO3JaHMM  HOBBIX  MaTEpUajoOB, HOBBIX  HCTOYHMKOB  OSHEPruu
(ayIbTepHATUBHBIE UICTOYHUKH SHEPTUN).

IIpakTnueckune 3aHATHSA

Pemienne 1npakTUKO-OPUEHTHPOBAHHBIX  3aJaHUM 10  COCTaBIICHHUIO
XMUMHMUYECKUX PEaKLUi, OTpakaroInux

XMMHUYECKYIO0 aKTUBHOCTh OPIaHUYECKUX COEIMHEHUN B PAa3JINYHBIX Cpeaax
(IpupOoIHBIX, OMOJIOTUYECKUX, TEXHOTEHHBIX).

KonTtponeHas padota Ne 3. CtpyKkTypa U CBOICTBa OPraHUYECKUX BEIIECTB.

Pazgen 5. Knnetnueckne u TepMOAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHNS XUMHUYECKUX PEAKIINN

Tema 5.1. Kunernueckue 3aKkOHOMEPHOCTH
MIPOTEKAHUSI XUMUYECKHUX PEAKIUN

OcHOBHOE cozepxKaHue

Teoperuyeckoe o0yueHue

Xumuyeckue peakuuu. Kraccudukanuss XUMHYECKUX peakUuid: 1o
(hazoBoMy cocTaBy (FOMOTEHHBIE M TE€TEPOTCHHBIE), MO HCIOJIB30BAHUIO
Katanu3aTopa (KaTaJTuTHYECKUE U HeKATATUTUYECKHE).

CKOpOoCTh peakIiM, €e 3aBUCUMOCTb OT PAa3IMYHBIX (PAKTOPOB: MPUPOBI
pearupyomux  BEIIeCTB, KOHIIGHTpPAIlMM  pEearupymoomux  BeIIeCTB,
temriepatypbl  (mpaBwio  Bant-T'odda), mmomanu  peakmoHHOM
MOBEPXHOCTHU, HaJIMUUs KaTanuzaropa. Posib karanu3aTopoB B Mpupoie U
IPOMBIIIIIEHHOM IPOU3BOCTBE.

OHeprusi aKTHUBaUMU. AKTUBUPOBAaHHBIA KoMmIulekc. Karanuzartopsl u
katanu3. Ponb  kaTanmm3atopoB B NPUPOJE  UIIPOMBIILJICHHOM
IPOU3BO/ICTBE.

JlaGopaTopHble 3aHATHUSA

W3y4yeHune 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHM PEAKIIMH OT KOHICHTPAIHH
pearupyronmx BemecTB 1 TEMIIEPaTypHl.

JlaGopatopHasi paboTa Ha BBIOOD:

JlaGopatopHas pabota «OnpezaeneHne 3aBUCUMOCTH CKOPOCTH PeaKIy OT
KOHIIGHTPALMN pearupyromux BemecTB». VccnepoBanue 3aBHCHMOCTH
CKOPOCTH peakIMM OT KOHIeHTpauuu. OnpeeneHne KOHCTaHTbl CKOPOCTH
peakuu rpauuecKuM MEeTOI0M.

JlaGopatopHast paboTa «OnpejieeHre 3aBUCUIMOCTH CKOPOCTH PEAKIIUH OT

OK 01
OK 02

23




Temneparypoel». lMccienoBaHue 3aBUCMMOCTH CKOPOCTHM PEAKLMH  OT
Temieparypsl. PacueT 3Heprum akTuBaluy PEaKLMH.

Pemenne mpakTUKO-OPHEHTHPOBAHHBIX 3aJaHUN Ha aHaIU3 (HaKTOPOB,
BJIMSIIOUIMX HA U3MEHEHUE CKOPOCTUXUMHUUECKON pPEeaKLUu.

Tema 5.2. TepmoauHamMu4ecKue
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peaKuum.

PaBHOBECHE XMMHUECKUX pEaKLIHi

OcHoOBHOE coJiepKaHue

Teopernuyeckoe o0y4enne

Knaccupukamuss XMMHUYECKMX peaknuid: 1o TemioBoMy 3ddexry
(3K30TEpMUYECKHUE, SHAOTEPMUUECKUE), 10 OOpaTuMocTu (0OpaTuMmble U
HEeoOpaTUMBbIE). Temnnossie 3P deKThI XUMHAYECKHUX peakuui.
Tepmoxumuueckue ypaBHeHusa. OOpaTUMOCTh peakiuil. XuMH4eckoe
paBHOBECHE M €ro CMEIEHHE TIOJ JEHCTBUEM pa3IuYHbIX (DAaKTOPOB
(KOHLIEHTpalsl peareHTOB WJIM TNPOAYKTOB  peakluu, JaBJICHHUE,
TeMIeparypa) /s CO3/JaHHS ONTHUMAJbHBIX YCIOBUH MPOTEKaHUS
XMUMHUYECKUX MPOIECCOB.

[Tonsitne 06 sHTanbnuu U SHTponuu. DHeprus ['m66ca. 3akon I'ecca u
clencTBUS U3 Hero. Ponb cMmemnienust

paBHOBECHUS B TEXHOJIOTHYECKUX MTPOLIECCAX.

IIpakTnyeckmne 3aHATHSA

[Mpunuun Jlelllarense. BnusHaue paznuyHbiXx (aKTOPOB HA HM3MEHEHHE
paBHOBECHS XUMHMYECKHMX pEaKIuid. 3aKOH JEUCTBYIOIIUX Macc H
KOHCTaHTa  XHMMHYECKOro  paBHOBecus.  PacueTbl  paBHOBECHBIX
KOHIEHTPALMi pearupyrolnx BEIIeCTB W MPOIYKTOB peakuuil. Pacyers
TEIJIOBOTO A deKTa peaKiiuu.

Pemenne  mpakTHUKO-OPHUEHTUPOBAHHBIX  3aJaHM HA  MPUMEHEHHE
npunnuna Jle-1llarenbe ayig HaX0XKIACHUS

HANpaBIICHUS CMEUICHHUS DPABHOBECHUS XUMHUYECKOW peaklud M aHaIu3
(hakTOPOB, BIUSIONIMX HA CMEIEHIE XUMUYECKOTO PABHOBECHSI.

JlaGopaTopHble 3aHATHUSA

Jlaboparopnas pabota «l3ydyeHue BIMAHUA Pa3NIUYHBIX (AKTOPOB Ha
CMEIIIEHUE  XUMHUYECKOrOo  paBHOBecusi». HMccinenoBanue — BiMsIHUA
VM3MEHEHUsI KOHLEHTPALMU BELIECTB, PEAKIUU CPElIbl U TeMIEepaTypbl Ha
CMEUIEHUE  XUMHUYECKOro  paBHOBecus. CpaBHEHUE  TOJIYYEHHBIX
PEe3yAbTATOB C TEOPETUYECKHA POrHO3ZUPYEMBIMH Ha OCHOBE

npuniuma Jlelllatense.

OK 01
OK 02

KOHTpOJ’IBHaﬂ pa60Ta 4, CKOpOCTL XHMHUYECKOMH pCakn U XUMHUYCCKOC paABHOBECHUC.
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Paznen 6 JlucnepcHbie CUCTEMBI

Tema 6.1. [lucniepcHble cuCTEMBI B (aKTOPbI
UX YCTONYMBOCTH

OcHOBHOE coJiepkaHue

Teopernueckoe odyuenue

Hucnepcubie cucteMsl. Kosmouaneie cucrembl. UCTHHHBIE PACTBOPBI.
PactBopenne kak ¢usuko-xummuueckuii mporecc. PactBopsl. CrocoOsbr
OPUTOTOBJIEHUS  pacTBOpoB.  PactBopumocts.  MaccoBas — nois
pacTBOpeHHOro BemiecTBa. [IpeaenbHO TOMycTUMblE KOHUEHTPALUU U UX
UCII0JIb30BAHUE B OLIEHKE PKOJIOIMUECKOi 0€3011aCHOCTH.

Knaccudukanus aucnepcHblx cucteMm no coctaBy. CTpoeHHe U (aKkTOpPbI OK 01
YCTOMYMBOCTH  JHCIEPCHBIX  CUCTeM. Pacro3HaBaHWE  HMCTUHHBIX OK 02
pacTBOpPOB, KOJUIOMJIHBIX PAacTBOPOB H TPYyOOJUCIEPCHBIX CHCTEM. OK 07
Crpoenue munemisl. PaccenBanue cBeTa NMpU MNPOXOKJIEHUU CBETOBOTO
MydYKa Yepe3 ONTHYECKH HEOTHOPOIHYIO cpeny (dddekra
Tunnans).
IIpakTuYeckue 3aHATHS
Pemenue 3agay Ha MPUTOTOBIIEHUE PACTBOPOB.
Pemienne  nmpakTHKO-OPUEHTUPOBAHHBIX  PAaCUETHBIX  3aJaHUN  Ha
JMCTIEPCHBIE CUCTEMBbI, MCIOJb3yeMble B OBITOBOW M MPOU3BOJCTBEHHOMN
NEeSITeIbHOCTH 4YeJIOBeKa, C TMO3UIMI HKOJIOTHYEeCKOo Oe30MmacHOCTH
TOCJIEACTBUN ¥ TPAMOTHBIX PEIICHUM MPoOJIeM, CBI3aHHBIX C XUMHEH.
Tema 6.2. Uccnenosanue cBOMCTB | OCHOBHOE COJiep)KaHuE
AUCIIEPCHBIX CUCTeM IS ux | JlabopaTopHble 3aHATHA
UIEHTU(DUKALIIH JlaboparopHnas pabota «IIpuroroBiaeHue pacTBOPOBY.
[IpuroroBnenue pacTBOpOB  3aJaHHOU (MOJIApHOIN)
KOHIEHTpaluu (C MNPaKTHKO-OPHUEHTUPOBAHHBIMH BOIIPOCAMHU),
OIIpEEIIEHUE CPebl BOJAHBIX PACTBOPOB. OK 01
Jlaboparopnas pabota «lccrnenoBanue TUCIEPCHBIX CHCTEM. OK 02

HpI/IFOTOBHeHI/Ie " U3YyUCHUC CBOMWCTB JUCIICPCHBIX CUCTCM PAa3HbIX BUAOB!:
CYCIICH3UH, OSMYJIbCUH, KOJUIOMAHOI'O pPACTBOPA. CpaBHeHI/Ie CBOICTB
HCTHHHBIX W KOJUIOMAHBIX PACTBOPOB, BLISABJICHHEC OCHOBHBIX pa3J'II/I‘-II/II\/’I
MCKIY HUMHU.

KonTponpHas pabota 5. JlucnepcHble CUCTEMBI

Pazgen 7. KauecTtBennsnle pCaKkuuun O6H8.py>KeHI/I}I HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB

Tema 7.1. OOHapyxeHHE HEOPraHUYECKUX
KAaTHOHOB Y aHUOHOB

OcHoOBHOE cojiep;KkaHue

IIpakTHYecKue 3aHATHSA
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KadecTBeHHBIE XMMHUYECKHE PEAKIMM, XapaKTepHBbIC Il OOHapYKEHUs
HEOPraHMYECKUX BellecTB (KaTMOHOB U  aHMOHOB). CocraBieHue
ypaBHEHMH peakuuii oOHapykeHHs KaTHOHOB [-VI rpymnm u aHMOHOB, B
T.4. B MOJIEKYJISIpDHOM U HOHHOU (hopMax.

Peakiun oOHapy:keHUSI HEOPTaHWYECKUX BEIIECTB B pEAIbHBIX OOBEKTax
OKpYKaloIllEeH CpeJibl.

JlabopaTropHbie 3aHATHS OK 01
OOnapyxeHue HeopraHmdeckux BemiecTB (katuoHoB [-VI rpynn win OK 02
AQHMOHOB) C UCIIOJIb30BAaHUEM KaUECTBEHHBIX aHAJTUTHUECKUX PEaKIui.
JlabopaTopHast pabota Ha BEIOOD:
1. JlaGopatopHas paboTa «AHATUTHYECKHE peakiuu KaTuoHOB [-VI
TPy,
[IpoBeneHne KauecTBEHHBIX PEaKIMil, MUCIOIb3YEMbIX AJISl OOHApy>KEHUs
katuoHOoB | rpynmbl (kanus, HaTpus, MarHus, ammoHnus), Il rpynmsl Ha
npumepe 6apus, 11l rpynnst — cBuna, [V rpynns! — antomMunus,
V rpymner — skeneza (II m II), VI rpymmer — nHukens. Onucanue
HaO0JI0TaeMBIX SIBJICHUH U COCTABIIEHUE XUMUYECKUX PEAKIIH.
2. JIaboparopHas paboTa « AHATUTHYECKUE PEAKIIUA AaHHOHOBY.
[IpoBeneHne KaueCTBEHHBIX peaKIUil, UCHOJIb3YeMbIX AJIsi OOHApy>KEeHUs
aHWOHOB: KapOoHara, docdarta, cyabdara, cynbduaa, HUTpaTa, XJIOpUIa U
np. Onucanue HaOMIOJAeMbIX SBIEHUH M COCTaBIEHHE XUMHYECKHX
peaKIuid.
Tema 7.2. OOnapyxenue opranndeckux | OCHOBHOE COJCpIKaHUE
BEIIECTB OTJIEJIbHBIX KJIaCCOB ¢ | llpakTH4ecKkue 3aHATHS
UCIIOJIb30BAHUEM KaY€CTBEHHBIX PEaKLUii KauecTBeHHBIE XMMHUYECKHE DPEAKIHH, XapaKTepHbIe A OOHapy>KeHUs
OTJIENbHBIX KIJIACCOB OPraHMYECKUX COCAMHEHMIA: (DEHOJIOB, albJAETHIOB,
Kpaxmana, YKCYCHOU KHCIIOTbI, aMUHOKHUCIIOT H JIp.
Jlenarypariys GeKOB MPU HATPEBAHHH, IBETHBIE PEAKIIMH OCJIKOB.
CocraBieHre KayeCTBEHHBIX pEaKiui OOHApYKEHUS OPraHUYEeCKHX
COEJIMHEHUH OTAEIBHBIX KIACCOB.
JlaGopaTopHble 3aHATHS OK 01
OOHapy)xeHHEe  OpPraHMYEeCKUX  COEAMHEHUH  OTHENbHBIX  KIAcCOB. OK 02

JIaGopatopHast paboTa Ha BBIOOP:
JlaGopatopHasi pabora «KauecTBeHHblE peaKIMU Ha OTIEIbHBbIE KIIACChI
opranunueckux  BemecTB».IllpoBenenue KAaueCTBEHHBIX  pEaKIHid,
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HCIIOJIb3YEMbBIX I 06Hapy)KeHI/ISI OpPraHN4YCCKUuX BCHICCTB PA3JIMYHBIX
KJaccoB:  (eHONOB, anbJEruWaOB, Kpaxmaja, YKCYCHOM  KHCIOTHI,
AMUHOKHUCIIOT, OenkoB u aAp. Onucanue HAONIOAaeMbIX SBICHUH U
COCTaBJICHUEC XUMHNYCCKUX peaKHI/Iﬁ I/I/I/IJII/I CXEM.

Jlaboparopnass  pabora  «KadecTBEHHBI  aHAIM3  OPraHUYCCKUX
COCMHEHUH N0 (PYHKIMOHAIBHBIM rpyrmam». [IpoBeneHre KaueCTBEHHBIX
peaKuHﬁ, HCIIOJIB3YEMbBIX MJIA PaCllO3HABAHHA OPraHMYCCKHUX BCHICCTB
OTIENBHBIX KJIAcCOB MO (YHKIMOHAIBHBIM TpynmaMm: Ha TNpuMepe
AMUHOKHCIIOT U KApOOHOBBIX KUCIIOT, CIIUPTOB U (HEHOJIOB,

AJIbJACTU 0B U KETOHOB. Omnucanue Ha6J'IIOI[a€MI>IX SIBJICHHWI M COCTaBIICHHE
XMUMHUYECKUX PEeaKIUN U/ 1IN CXEM.

[TpodeccrnonanbHO-OPUEHTUPOBAHHOE COACpKaHUE (CoAepKAaHUE TIPUKIIATHOTO MOTYJIs)

Pazgen 8. Xumus B ObITY U TPOU3BOACTBEHHOM IEATEIILHOCTH YEJIOBEKA

Tema 8.1.
XumMus B OBITY W IPOU3BOJCTBEHHOU
JEATENBbHOCTH YEJIOBEKA

OcHOBHOE cozepxKaHue

IIpakTyeckoe 3aHsATHE

Dkonoruueckas 0€30macHOCTE IMOCAEACTBUNA OBLITOBOI 1
MIPOU3BOJICTBEHHON EATEIIbHOCTH YEJIOBEKa, CBA3aHHas ¢ epepaboTKoit
BEIECTB; OUCK U aHAIN3 XUMUYECKONH HH(GOPMALIUU U3 PA3ITUYHBIX
HCTOYHUKOB (Hay4Has U yueOHO-Hay4dHasl IUTepaTypa, CpeCTBA MAaCCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue).

Keiice (¢ yueTom Oynymie npoheccHoHaIbHOM IeATeIbHOCTH) Ha aHAJIN3
uH(GOPMAIIUU O IPOU3BOJICTBEHHON JESITEILHOCTH YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOM U MOJyYeHUEM BEIIECTB, a TAKXKE C IKOJIOTHYECKOI
0€30MaCHOCTHIO.

3amuta keiica: [IpencraBienue pe3yabTaToB PEIICHUST KEHCOB
(BBICTYILIICHUE C MPE3CHTAIUEH)

OK 01
OK 02
OK 04
OK 07

Pazgen 9. MccnenoBanne u XUMUYECKUN aHAIIN3 00OBbEKTOB TEXHOCHEpHI

15

Tema 9.1. OcHOBBI TaOOPATOPHOM MPAKTHKH
B MpodeccuoHabHBIX JTa00paTOPUSIX.

OcHOBHOE COACPIKAHUC

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota «OCHOBBI Ta0OPATOPHOI MPAKTUKMY.
JlaGopaTtopHass mocyJa M XUMHUYeCKHe  peakTHBbl.  OCHOBHBIE
nabopaTtopuble omepanuu. JlabopatopHoe oOopynoBaHue. TexHuka
0€3011aCHOCTH U IpaBUJIa paboThI (MOBEIEHNs) B J1ab0OpaToOpuu.

IIpakTHYecKoe 3aHATHE
BblnosIHEHNE TUNOBBIX pPacyeTOB IO TEMATHKE HSKCHEPUMEHTA (BBIXOA

OK 01
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MPOJyKTa pEeakiud, Macca HaBecku, oObeMm pactBoputens). OOpaboTka
JaHHBIX, aHAJU3 W OILEHKAa WX JOCTOBEPHOCTH (BBIYHMCICHUE CPEIHETO
3HAYEHHsI SKCICPUMEHTAIbHBIX JaHHBIX, orpenrHoct). [Ipeacrasnenue B
pa3nu4HON (popMe pe3ysIbTaToOB IKCIIEPUMEHTA

(Tabnwma, rpaduk, OTYET, TOKIA, IPE3CHTALINS)

Tema 9.2. XUMUYECKUHA aHaIu3
TEXHUYECKUU BOBI

OcHoOBHOE coJiepKaHne

Teopernueckoe odyuenue

Ha3nauenue texHumueckoir BoAbl. TpeOoBaHHS K TEXHHYECKOW BOJE IO
rpymnnaM noTpeoieHus.

KauecTBO TeXHHMUYECKOW BOJBI Pa3HBIX BUAOB. XMMHUYECKHMU aHAIN3 U
MIPOU3BOJICTBEHHBIH KOHTPOJb COCTaBa TEXHUYECKON BOJbl. CyIIHOCTH
METOJIa TUTPOBAHMSL.

AHallU3 TEXHUYECKOW BOJbI HAa JKECTKOCTh M JPYrHE€ TOKa3aTelu.
Kucnotnocts u mienounocts Boabl. Ompenenenne oO0Ie W cBOOOTHOM
HIEJIOYHOCTH (KHUCIOTHOCTH) METOJIOM TUTpoBaHus.pH cpenbl 1 MeToIbI ee
OIIPENIETCHUS.

KecTKkoCTh BOJIBI M METOJIBI €€ ONIPEACICHMUSL.

JlaGopaTopHble 3aHATHUSA

HccnenoBanne XMMHUYECKOTO COCTaBa MpoO0  TEXHUYECKOW  BOJIBI.
JlabopaTopHasi pabota Ha BHIOOD:

JlaGopatopHast paboTta «OmpeneneHne XJIOpUJI0B METOJIOM THTPOBAaHUS B
TEXHUYECKOW  BOJIE». OmnpeneneHue  XJIOPHUI-HOHOB METOZI0M
apreHToMeTprH ¢ (GUKCHPOBAHMEM KOHIIA THTPOBaHHS MO0 Meroxy Mopa
(ocamuTenbHOE TUTPOBAHUE).

JlabopatopHass pabora «OmpeneneHue >KECTKOCTH TEXHHUYECKOW BOJIBI
METOJIOM  TUTPOBAaHUsM.  KOMIUIEKCOHOMETPUYECKOE  OTIpE/ICICHUE
KECTKOCTH (CyMMBbl HOHOB KaJbIlMsi W MarHusl) B Cpelie aMMOHHITHO-
ammuauyHoro Oydepnoro pactBopa (pH 9-10) mo oOpa3oBanuio c
TPUIOHOMBMao ICcCOMUPOBAHHBIX

KOMIUJIEKCHBIX COSAMHEHUIA.

OK 01
OK 02
OK 07

Tema 9.3. XuMuueckuii aHam3 Bo3ayxa

OcHOBHOE coziepKkaHne

Teopernueckoe o0yuenue

XUMHUECKUH COCTaB aTMOC(EpHOro BO3JyXa, Bo3ayxa pabouel 30HBI.
Bpenubie BemiecTBa U MpUMECH B BO3AYXE KHIIBIX MOMEIIEHHA, B BO3AyXe
paboueit 30Hbl. HopmaruBHble nokymeHThl. [locnmencTBusi BO3neicTBHA
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BBICOKOM KOHOCHTpALlMK YIJICKUCIIOrO Tra3a Ha OpraHu3M 4YCJIOBCKaA.

MeponpusaTHs 10 CHUKEHUIO YPOBHS 3arpA3HEHHOCTH OK 01
BO3/lyXa UCCIIEYEMON KOMHATBI. OK 02
I[IpakTHYeckoe 3aHATHE OK 07
['uruenuveckasi OLIEHKA CTEIEHM 3arps3HEHHUS BO3JyXa MOMEIICHUS Ha
OCHOBE  COIIOCTaBJIEHUS  KOHILIEHTpalMM  JHOKCHJAA  yriepoga ¢
COOTBETCTBYIOIIMM TMTHEHUYECKUM HOPMATHBOM.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA pacyeT
KOJINYECTBA BEIECTBA,
KOHIICHTpAIIUM BPEAHBIX MpUMeEced B aTMOC(HEpPHOM BO3JIyXE M BO3IyXe
TOMEIICHU .
JlabopaTopHbie 3aHATHS
JlaGoparopHas pabota «OrmpeneneHue coAepKaHUs YIJIEKHCIOro rasa B
BO3JlyXe MOMEIIEHUs JKCIpecc- MeTtoaom». Mccnenoanue npobd Bo3ayxa
paboueii 30Hb1. OnipeenieHre coaepKaHusl YTIEeKUCIOro ra3a B BO3AyXxe
TTOMEIIEHHUS IKCIIPECC-METOIOM.
Tema 9.4. Xumunueckuii a"aim3 1poO | OCHOBHOE COICpIKaHUE
MaTepuanoB CTPOUTENBHO- | TeopeTnyeckoe o0yueHue
peCTaBpalMOHHON JAEATENLHOCTH U IN3aiHa Knaccudukanus MaTepHualioB, HCIIOJIb3YEMBIX B CTPOUTEIIBHO -
pECTaBpallUOHHOM  AEATENIBHOCTH 10 COCTaBy, WX HAa3HA4Y€HHE U
npuMeHeHne.  XUMUYECKMH  aHalIM3  MaTepHaloOB  CTPOUTEIIBHO-
pECTaBpallMOHHON  JEATENBbHOCTH MW Ju3ailHa. XHMHUYECKUH COCTaB
NUTMEHTOB, KpacHuTeseil, BSKYIIUX cMeceil, 0COOEHHOCTH MX CBOWCTB U
npuMeHeHus B mOpodeccuoHaabHOM  JedATeNbHOCTH.  BemecTsa, OK 01
HCII0JIb3yeMbI€ B KQUECTBE MUTMEHTOB U OK 02
CBA3yIOIIMX  MartepuanoB. Mcropuueckas cnpaBka. CoBpeMEHHbIE OK 07

MaTCpHaJIbl.

IIpakTH4eckoe 3aHATHE

KauecTBeHHBII ¥  KOJMYECTBEHHBIM cocTaB Mpod  MaTepuasoB
CTPOUTEIIBHO-PECTABPALIMOHHOMN JEATEIIbHOCTH u JM3aiHa.
Knaccudukarus Kpacok Mo yKpbIBUCTOCTH, MPO3PAYHOCTH B 3aBUCUMOCTHU
OT HCHOJB3YEMBbIX IMUTMEHTOB W CBA3YIOIIMX BewecTB. OmnpeneneHue
CcOCTaBa KpacoOK Ha COJEPKAHUE MHUKPO U MAakKpOdIEeMEHTOB. Pemienue
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHU MO0 XUMHYECKOMY aHamu3y Mpod
MAaTEPUAIIOB CTPOUTEIIHHO-
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peCTaBpallMOHHON EATEIIbHOCTH U JU3ailHa.

JlaGopaTopHble 3aHATUS

HccnenoBanne MaTepuanoB CTPOUTENLHO-PECTaBPALIMOHHON eI TEILHOCTH
u au3aitHa. JlaboparopHas pabota Ha BBIOOD:

Jlabopatopnasi pabora «M3roToBieHune Kpacok (HmogdOp MUTMEHTOB H
CBSI3BIBAIOIIMX BEIIECTB)». McciemoBaHue NPUPOAHBIX MHUHEPAJIOB,
IMOJIY4CHUE IIUI'MCHTOB MYTECM XHUMHYCCKHUX peaKuHﬁ, OMMpCACIICHUC
CBA3yIOUIMX MaTepuanaoB. CpaBHEHHE YKPBIBUCTOCTU M IPO3PavyHOCTU
IMOJTYYCHHBIX KPAaCOK MYTEM HAHCCCHUA UX HA JIUCT 6YMal"I/I.

Jlabopatopnast pabora «HMccnegoBaHue CBOWMCTB BSDKYIIMX BEIIECTB Ha
MpUMepe THIICA.

OmnpeneneHne CKOPOCTH CXBATBIBAaHUS TPUPOJHOTO H CTPOUTEIHHOTO
THIICA. (DaKTOpI)I, YCKOpAOIne n 3aMEUIAOIINEC CXBaTbhIBAHHUEC
MPHUPOTHOTO THIICA. [ MIICOBOE TECTO, TEeMIlepaTypa €ro 3acThIBaHHSL
CpaBHEHHME CKOPOCTH CXBATBIBAHMS MPUPOJHOIO U CTPOUTEIBHOIO THIICA,
ompeneneHue  (aKTOpPOB, BIMSIONIMX HA CKOPOCTh  CXBATHIBAHUS
CTPOUTENBHOTO TUIICA, OMPE/IeTICHHE TeMIIEpaTyphbl 3aCThIBAHUS THIICOBOTO
TEecTa.

Tema  9.5.
TexHOChEepHI

Uccnenosanue

00BEKTOB

OCHOBHOE cOJIep)KaHUE

Teopernyeckoe o0yueHue

Y4eOHO-HUCCIeIOBATEIbCKII MPOEKT B 00JIaCTH HMCCICIOBAaHUS OOBEKTOB
texHocdepbl. 0630p TeM yaeOHO-

UCCIICIOBATEIILCKUX ~ MPOEKTOB.  AJITOPUTM  BBINIOJHEHUS  IIPOCKTA.
OmnpeneneHue mpoOJieMbl HCCIIEAOBaHUSA. METOIbl TOWCKA, aHaIu3a W
00paboTKKM MHPOPMAIIUH O TIPOCKTE B PA3ITHUHBIX HCTOYHHKAX.

IIpakTH4eckoe 3aHATHE

O0ocHOBaHUE aKTYyaJIbHOCTH BbIOpaHHON TeMbl. BblsiBieHHE MpoOiembl
uccienoBaHus. Beioop 00BbEKTOB W MeTO0B uccienoBanus. [locraHoBka
neneil m 3agau ucciepoBanus. OmnpeneneHue NPOAYKTa HCCIEIOBaHUSA.
OmnpezesneHue 3TaloB U COCTaBJIEHUE IJIaHa UCCIIeI0BaHMSL.

3ammura npoekta: [IpencraBieHue pe3ynbTaTOB BBINOJHEHUS Yy4eOHO-
UCCIIeI0BATEIbCKUX IPOEKTOB

(BBICTYIUIEHHUE C IPE3CHTAINeN).

JlaGopaTopHble 3aHATHS
VccnenoBanue MpeuioskeHHOr0 00bEKTa Ha KHUCIOTHOCTh, IIEIOYHOCT,

OK 01
OK 02
OK 04
OK 07
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XUMUYECKUA COCTaB  (3arpsA3HUTENM, MaKpO- ¢  MHKPOIIEMEHTHI).
O6paboTtka pe3ynbTaToB HccienoBanus. OLEHKa KauecTBa MCCIEIyeMOTo
o0BeKTa

MCXOJIsl U3 PE3yJIbTATOB XMMUYECKOTO aHAIN3a

HpOMe)KyTO‘lHaﬂ arrecTanud 1Mo JMCIMIIJINHE (3K3aMeH)

Bcero

72
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3.YUYEBHO-METOANYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECHEYEHME ITPOT'PAMMBI YYEFHOM JUCOUTIIVHBI.
3.1. YcaoBus peaju3anuu NporpaMMbl 00111e00pa3oBaTeIbHOM THCIIUIITHHBI.
TpedoBaHus K MUHUMAJIBHOMY MATEPHAIBLHO-TEXHHYECKOMY 00eceyeHnIo.
Jis  peanw3anmuu MPOTPAMMBI  TUCIUIUIMHBI JIOJDKHBI OBITH TMPEAYCMOTPEHBI  CIIEAYIOMIHE
CHCIMAIbHBIC IMOMEIICHUS: Yy4eOHBIH KaOMHET XUMHUU W/WIH Y4eOHOW XHUMHYECKOU
naboparopum.
OOopynoBanue Yy4yeOHOro kad0uHeTa (HarjsAHbIE IMOCOOMs): HAOOPBI MIAPOCTEPIKHEBHIX
MOJIeNIed MOJIEKYJ, MOJENH KPUCTAIUTMYECKHX PEIIETOK, KOJUICKIIMH MPOCTBIX M CIOXKHBIX
BEIIECTB W/MIIM KOJUICKIIMM TOJMMEPOB; KOJUIEKIHMS TOPHBIX MOPOJ M MHHEPAJOB, TabIuIa
MemnneneeBa, yueOHbIe PHIIBMBI, IUPPOBLIE 00pa30BaTEIBHBIE PECYPCHI.
Texnnyeckue cpeacrBa 00y4eHHs: KOMITBIOTEp C YCTPOMCTBaMH BOCIIPOM3BEICHHS 3BYKA,
MPUHTEP, MYTBTUMEANA-TIPOEKTOP C SKPAHOM, MYJIbTUMEINHHAS JIOCKA, YKa3Ka-TIPE3eHTEep IS
MIPE3EHTALM.
O6opynoBanue Jadoparopum U PpadovYux MecT JadOpaTOPUM: MEH3YPKH, TUIETKU-
KaIeJIbHUIBI, TEPMOMETPBI, MHKPOCKOTI, JIYITBI, TPEIMETHBIC M MOKPOBHBIC CTEKJA, TUIAHIIICTHI
JUIA KalleIbHBIX peakiuid, (uiabTpoBaibHas Oymara, TPOMBIBATIKH, CTCKJISIHHBIC MPOOUPKH,
pe3nHOBBIC MPOOKH, (GOHAPHKH, HAOOP PEAKTUBOB, CTCKJISSHHBIC TAJIOYKH, INTATHBBI JUIS
MPOOUPOK;MEPHBIC ITUIHHIPHI, BOPOHKU CTEKJITHHBIC, BOPOHKH JICIIUTEIbHBIC IMIIMHIPUICCKUE
(50-100 wmut), cTymku ¢ mecTUKOM, (GappopoBbIe YallKu, MUHIEThI, QUIBTPHl OyMaXkKHbIC, BaTa,
Mapisi, 4YacoBbI€ CTEKJIA, OSJICKTPOIUIMTKH, J1a0OpaTOpHBIC IITATUBBI, CIIMPTOBBIC TOPEIKH,
CIUYKH, TpUOOp Ui MOTy4eHHUs ra3oB (MU MpoOUpKa ¢ ra300TBOJHOU TPYOKOIl), nepkaTenu
Ui IPOOUPOK, CKIISIHKU JUIsl XpaHEHUs PEaKTUBOB, Pa3/IaTOUHbIE JIOTKH; XUMUYECKHE CTAKaHbI
(50, 100 u 200 mur);mmaTeny; MAHIETHI; TUTEIBHBIC UL, CEKYHIOMEPHI (TaliMepbl), MEPHBIC
npooupku (Ha 10-20 M) m MepHbie koyObI (25, 50, 100 u 200 mu), BoasHas OaHs (Win
TEPMOCTAT), CTCKJISHHBIC TMaJOYKH,; KOHWYECKHE KOJObI st TuTpoBanus (50 m 100 wmu);
WHIUKAaTOpHBIE TOJOCKM s omnpeneneHus pH u craHgapTHas WHIMKATOpHAas IIKaia;
YHUBEpCaIbHBIN HHANKATOP; muneTky Ha 1, 10, 50 mu (v mo3aropsl Ha 1, 5 u 10 mut), OropeTkn
JUTsl TATPOBAHUS, MeIUIIMHCKUE mrpuilbl Ha 100—150 M, mabopaTopHbie W/UITN aHATUTUYECKUAC
Bechbl, pH-MeTphl, cymmnbHbIN mKad, U Ap. 1abopaTopHOE 000PyIOBaHUE.
HNudopmannonnoe odbecredeHue peaan3anun NPporpamMmaoi.
Jia peanuzanuu mporpammbl OMOIHOTEUHBINH (QOHJ 00pa30BATEIBHON OpraHU3alUU JIO0JDKEH
UMETh TIeYaTHbIE W/WJIM DJIEKTPOHHBbIE oOOpa3oBaTelbHble W HHGOPMAIMOHHBIE PECYpPCHI,
PEKOMEHI0BaHHBIE JJISl MCIIOJIb30BaHUS B 00pa30BaTEIbHOM IPOLIECCEe, HE CTapIlie MSITH JIET C
MOMEHTA U3/IaHusl.

JUTEPATYPA
1. Eropos, A. C. Xumus a1 kojuiemkeil . yaueoHoe mocodbue / A. C. Eropos. - PocTos-Ha-
Jony : ®enmkc, 2018. - 559 c¢. - (CpemHee mnpodeccuoHalbHOE O00pa3oBaHUE).

https://znanium.com/catalog/product/908852 (DaekrpoHHas OMOIHOTEYHAS CHCTEMA)

2. T'abpuensa O.C., OctpoymoB W.I'. Xumus ans mnpodeccuil u crHenHanbHOCTEH
TEXHUYECKOTONPO(QUIISA: YUEOHUK A CTYJ. yUpexaeHuil cpen.npod. oOpazoBaHUsL. —
M., 2018.

3. Tabpuensn O.C., Octpoymos WN.I'., Ocrpoymosa E.E. u ap. Xumus amst npodeccuii n
CMEeLUAIBbHOCTEN €CTECTBEHHO-HAYYHOI'0 MPOGMIIsA: YUEOHUK JUIS CTY. YUpEKACHUN
cpen.npod. odpazosanus. — M., 2018.

4. TabpuensH 0.C, OctpoymoB nr., Cnanxos CA, Hopodeepa
H.M.IIpaktukym:y4ye0.mocobueasns cTyl. yupexaeHuit cpea. npod. oopazoanus. — M.,
2019.

5. Tabpuensu O.C., JlbicoBa I'.I'. Xumus.TecTsl,3a1auu U yripaKHEHHs: yae0.mocooue Juist
CTYA.yUpexaeHui cpel. mpod. oopazosanus. — M., 2018.

6. Epoxun FO.M., KoBanesa N.b. Xumust 1 npodeccuii v cnenuanbHOCTeH TEXHUIECKOTO
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MECTECTBEHHO-HAYYHOTO TMpoduieii: ydeOHUK Uis CTyHd. YYpPeXKICHUH Ccped.mpod.
obpazoBanusi. — M., 2018.

7. Epoxurn FO.M.COOpHMK TECTOBBIX 3aJaHUl  TIO
CTyA.yupexaeHuicpen. mpod. odbpazosanus. — M., 2019.

xuMuun:yde0.mocobue g

4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS 0011I€00Pa30BATEIbHOM AU CIUTIIHHBI

KoHTpons U olieHKa pe3ylbTaToB OOYYEHHUs OCYIIECTBIISIETCS IPENOoJaBaTeieM B IPOLEcCe
MPOBEACHUSI TPAKTUYECKUX 3aHATHA M JA0OpaTOpHBIX paboT, TECTHPOBAHUS, a TaKXKe
BBINIOJIHEHUS!  OOYy4YalOIMMHUCA  WHAMBHUIYAJIbHBIX  33JaHUN, TPOEKTOB, HCCIIEIOBAHMI.
Pesynbrarel 0OydeHMsI OIpeneNistoT, 4To oOydaruuecs MAOJDKHbI 3HaTh, MOHUMAaTh U
JEMOHCTPHUPOBATH 110 3aBEPLUICHUN U3Y4YECHUS JUCIUIUINHBL.

Jna  dopMupoBaHUS, KOHTPOJISI M OLIEHKM pPE3YyJIbTaTOB OCBOEHHS Y4YEOHOM TUCIUILIMHBI
HCIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEpPONPUATUH, MTpeICTaBIsIoIast COO0H KOMIUIEKC yueOHBIX
MEpPOTIPUATHI, COTJACOBAHHBIX C pe3ylbTaTaMu OOy4YeHHS U C(OPMYIMPOBAHHBIX C Y4ETOM

OI'OC COO (npeametHsie pe3yabTaThl o aucuuruinae) 1 I'OC CIIO.

Monyns / Paznen
Ne / Tema Pe3ynbrar 00yuenus OneHoYHbIE MEPONTPUATHUS OK
I OCHOBHOM MOIYJb
1 Paznen 1. dopmynupoBath 6a30BBIC
OcHoOBBI MOHATHS U 3aKOHBI XUMUU
CTpOEeHUs
BEIECTBA
11 Crpoenue Cocrapnars xumuueckue | Tect «CTpoeHne aToMOB OK 01
aTOMOB (hopMyIbl coOeTUHEHMH B XUMHYECKUX 3JIEMEHTOB U
XUMHYECKUX COOTBETCTBUU CO MIPUPOJIa XUMUUYECKOM CBS3M».
AJIEMEHTOB U CTETEeHbIO OKUCIICHUS 3aauy Ha COCTaBIICHUE
pupoaa XUMHUYECKUX DJIEMEHTOB, XUMHUYECKUX POpMYIT
XUMHYECKON UCXOJsI U3 BAJIGHTHOCTU U | IBYXaTOMHBIX COCAMHEHUMN
CBSI3U ANEKTPOOTPHUIIATENLHOCTH | (OKCHUIOB, CYIb(MUIOB,
TUIAPUJIOB U T.I1.).
12 [Tepuonuueckuii | XapakTepu3oBaTh [Ipaktuko-opuentupoBannsie | OK 01
3aKOH U TabNMUIa | XMMUYECKHE JIEMEHTHI B | TEOPETHUECKUE 3aJaHUs Ha OK 02
J.N. COOTBETCTBUU CHX XapaKTepU3alui0 XUMHUECKUX
MeneneeBa MOJIOKEHUEM B aIeMeHTOB: «MeTamndeckue /
NEePUOUYECKON CUCTEME | HEMETANIMYECKHE CBOMCTBA,
XUMUYECKUX DJIEMEHTOB ANEKTPOOTPULIATENBHOCTD U
JA.1. Menpaeneesa CPOJICTBO K DJIEKTPOHY
XUMUYECKUX HJIEMEHTOB B
COOTBETCTBUE CUX
AJIIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
MIEPUOINYECKOMN
CHUCTEME XUMHUYECKUX
anemenToB J[.M. MenaeneeBay.
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Pasnen 2.
XUMHYECKHUE
peakiumn

CocraBisTh ypaBHEHUS U
CXEMBI XUMUYECKUX
peakuui

KonrponsHas padora
«CTpoeHue BelecTBa U
XUMUYECKHE PEAKLIUNY

2.1

Tumsl
XUMHAYECKHUX
peakuui

CocraBnaTh peakuuu
COCJIMHEHUS, pa3JI0KEHus,
oOMeHa, 3aMEIICHHUS,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
PEaKLUU U PEeaKIHH
KOMIUICKCOOOpa30BaHUs
(1Ha mpumepe
THJIPOKCOKOMITJIEKCOB
QIIOMHUHUS U IUHKA) C
y4acTHeM
HEOPraHWYeCKUX BEIIECTB

1. 3agaun Ha cocTaBiieHUE
YPaBHEHUH PEaKLUN:
COCIMHEHUS, 3aMEIICHUS,
pasnoxeHusi, o0OMeHa u
peaKkuuil ¢ yyactueM
KOMIUJICKCHBIX COSIMHCHUN (Ha
npuMepe
TUAPOKCOKOMILIIEKCOB
AITIOMHUHUS U IUHKA);
OKHUCITHTEITLHO-
BOCCTAaHOBUTEIIHHBIX PEAKITUIT
C UCIOJIb30BAaHUEM METOa
AJIEKTPOHHOTO OajaHca;

C yJacTHeM KOMILIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUAPOKCOKOMILIEKCOB ITMHKA U
AITIOMUHHUS).

2. 3ay1aum Ha pacyeT
KOJTMYECTBEHHBIX
XapaKTePUCTHK TMPOIYKTa
peaKIuu COeTMHEHHUS,
MaccOBOU Win 00bEMHOM 10N
BBIXO/JIa MPOJYKTA PEaKIUU
COEIMHEHUS OT TEOPETUUECKH
BO3MOKHOTO; 0OBEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX
BELIECTB U MPOIyKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MIPOJYKTA PEAKIUH, €CIIU OJTHO
U3 BELIECTB JIaHO B BHJIE
pacTBopa C OIpeIeIeHHO M
MacCOBOM J10JIen
pPacTBOPEHHOIO BEIIECTBA.

OK 01

2.2

DIEKTPOTUTHYIEC
Kast
IHACCOIHAIINS U
HOHHBIA 00MEH

CocTaBnsiTh ypaBHCHHS
XHUMHUYECKHX PEaKIUH
HOHHOTO 0OMeHa ¢
yJacTHeM
HEOPraHMYECKUX BEIIECTB

3aaHus Ha COCTaBJIICHHE
MOJIEKYJIIPHBIX 1 HOHHBIX
peaKuil C yuacTUEM OKCHUJIOB,
KHCJIOT, OCHOBAHM U COJIEH,
WOHHBIX peaKUui THIPOIN3a
COJIEH, YCTAaHOBJICHUE
WU3MEHEHHUS KHUCIOTHOCTH
Cpenbl.

JlaGopatopHas pabota
«Peaxkuuu rugponusar.

OK 01

Pasnen 3.
Crpoenue u
CBOMCTBA

HccnegoBathb CTPOCHUC U
CBOMCTBA HCOPraHU4CCKUX
BCIICCTB

KonrtponsHas pabota
«CBoOIICTBa HEOPraHUYECKUX
BELIECTBY
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HEOPraHUYECKUX
BEIIECTB

3.1

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HCOPraHNM4CCKUX
BEILIECTB

Knaccupunuposats
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

Tect «Homenknarypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMHYECKOH (OPMYJIIBI UITH
COCTaBJIEHUE XUMUYECKOU
(bopMyIIBl UCXOS U3 Ha3BaAHUSA
BEILIECTBA [0 MEXAYHAPOIHOU
WJIU TPUBHUAIBHOU
HOMEHKJIAType».

3amauu Ha pacueT MacCoOBOM
J10JTA (MacChl) XUMHUUECKOTO
alIeMeHTa (COeUHEHNs) B
MoJIeKyJie (CMecH).
[IpakTnyeckue 3a1anus 1Mo
KJIacCU(PUKAIH,
HOMEHKJIAType U XUMUYECKUM
dbopmyIamM HEOPTraHUYECKUX
BEIIIECTB Pa3INYHBIX KJIACCOB.
[IpakTnyeckue 3a1aHus Ha
OIpENEICHNE XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHUIA
XUMHYECKON CBSA3H U TUIIA
KPUCTAJUIMYECKON PEIIETKHU.

OK 01

3.2

duzuko-
XUMHUYECKUE
CBOMCTBA
HEOPraHMYECKUX
BEIIECTB

VYcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUSI aTOMOB H
MOJICKYJI, @ TAaK)Ke THIIA
KPUCTAJUTMYECKOU
peleTku

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(OTepHBIX THAPOKCHIOB U
COJICH.

3agaHus Ha COCTaBIICHHE
YpaBHEHUN XUMUYCCKUX
PEaKIMiA C y9acTHEM TPOCTHIX
Y CJIOKHBIX HEOPraHMYECKHX
BEIIIECTB: OKCUJIOB METAILIIOB,
HEMETaJUIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHUCJIOT, OCHOBAaHUH U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHUYECKHUX COJICH,
XapaKTePU3YIOMINX MX
CBOMCTBA M CITIOCOOBI
MOJTy4EHUSI.
[TpakTHKO-OpHUEHTUPOBAHHBIE
TEOpeTHYeCcKHe 3aJaHus Ha
CBOWCTBA U MOJIy4YEeHUE
HEOPraHMYECKUX BEIECTB.
JlaGopatopHas pabota
«CBoiicTBa METAJIJIOB U
HEMETAJLJIOB.

OK 01
OK 02
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3.3 [IpounzBoacTBO Ob6ocHoBbIBaTh 3HaueHue | Ilpaktuko-opuentupoBannsie | OK 01
HEOPraHUYECKUX | U IPUMEHEHHE 3a/1aHus 110 COCTABIICHUIO OK 02
BEILIECTB. HEOPraHMYECKHUX BEIIECTB | XMMUYECKUX PEAKIUM C
3HavyeHue u B OBITOBOW U y4acTHEM HEOPraHUYECKUX
MIPUMEHEHHE B MIPOU3BOJICTBEHHOM BEILIECTB, UCTIOIb3YEMbBIX IS
OBITY U Ha JESITETLHOCTH YeJIOBEKa WX UICHTH(PUKAIIU 1
MIPOU3BO/JICTBE uX (PU3UKO-XUMUYCCKIMH | MPOMBIIIICHHBIX CIIOCOO0B

CBOWCTBAMM IIOJIyYCHHUSI.

4 Paznen 4. Uccnenosats ctpoenne u | KonrposibHas padota
Crpoenue u CBOMCTBA OPraHUYECKHUX «CTpoeHue 1 CBOMCTBA
CBOMCTBa BEILIECTB OPraHUYEeCKUX BEUIECTBY»
OpraHUYECKUX
BEIIIECTB

4.1 Knaccudukanus, | Knaccupuuuponarsb 3a/aHus Ha COCTaBJICHHE OK 01
CTPOCHHE U OpraHWYEeCKUE BEIIECTBA B | HA3BaHUW OPTraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHH C UX COEIMHEHUH O TPUBUAIIBHOMN
OpraHUYECKUX CTPOCHHEM WJTH MEXTyHApOTHON
BEIIECTB CHCTEMaTHUYECKOMN

HOMEHKJIaType.

3amaHus Ha COCTaBJIICHHE
MOJTHBIX M COKPAIEHHBIX
CTPYKTYPHBIX GOpMYIT
OpraHUYeCKUX BEIIECTB
OT/IETbHBIX KJIACCOB.

3. 3amauun Ha onpeaeaeHue
npocTeumen GopmMyITbl
OPraHuYeCKON MOJIEKYJIbI,
UCXOJSI U3 IIEMEHTHOTO
cocrana (B %).

4.2 CBolicTBa YcTanaBiuBaTh 3amaHus Ha COCTaBJICHUE OK 01
OPraHN4eCKUX 3aBUCHUMOCTD (DU3UKO- YpaBHEHUH XUMHUYECKUX OK 02
COCIMHEHU N XUMHUYECKUX CBOMCTB peakluii C yuacTueEM

OPraHu4CCKuX BCUICCTB OT
CTPOCHH MOJICKYII

OpPraHMYEeCKHX BEIIECTB Ha
OCHOBAHHHM MX COCTaBa U
CTPOCHUSL.

3a1aHus Ha COCTABJICHUE
ypaBHEHHH XUMHUYECKHX
PEaKIii, WILTFOCTPUPYIOLIHX
XMMHUYECKHE CBOWCTBA C
y4eTOM MEXaHH3MOB
NPOTEKaHHsI JaHHBIX PeaKIui
Y TEHETUYECKOH CBSI3U
OpPraHWYECKUX BEIIECTB
pa3HbIX KJIacCOB.

PacueTHble 331241 110
YPaBHEHMSIM PEAKIU C
y4acCTHEM OpPraHUYECKUX
BEILECTB.

JlaGopatopHas pabota
«[lonyuenue sTusneHa u
U3yYEHHE €TI0 CBOUCTBY.
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4.3 Opranuueckue Ob6ocHoBbIBaTh 3HaueHue | Ilpaktuko-opuentupoBannsie | OK 01
BeIlleCTBA B Y IPUMEHEHUE 3a/IaHMsI IO COCTABJICHUIO OK 02
KU3ZHEACITEIIbHO | OPraHUYECKUX BEUIECTB B | XUMHYECKUX PEAKIIHI C
CTH YeJIOBEKa. OBITOBOM 1 y4aCTHEM OpPraHUYECKUX
[Ipou3BoJICTBO U | MIPOU3BOICTBEHHOM BEILIECTB, UCTIOIb3YEMbBIX IS
MIPUMEHEHUE JESITeTbHOCTH YeJIOBEKa WX UICHTH(UKAIIU B OBITY U
OpraHuYeCKUX uX (QU3UKO-XUMUICCKIMH | POMBIIICHHOCTH.

BELIECTB B CBOMCTBaMH
MIPOMBIIIIICHHOCT
"

5) Paznen S. Wccnenosats paBHoBecue | KontposibHas paboTa
Kunernveckue u | 1 CKOPOCTh XUMHUECKHUX «CKOpOCTh XUMHYECKOM
TEpMOJAMHAMHUYE | peaKInid peaKIuu ¥ XUMHYECKOE
C Kue paBHOBECHEY
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKUX
peakuui

5.1 Kunernueckue UccnenoBats BIusiHUE 1. JJaboparopnast pabota Ha OK 01
3aKOHOMEPHOCTH | KOHIEHTPAIUN BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemectTB u | «Omnpenenenne 3aBUCUMOCTH
XUMUYECKUX TEMITEpaTyphl Ha CKOPOCTh | CKOPOCTH PEAKIINH OT
peakimit XUMHUYECKUX PEAKITUi KOHIICHTPAIIUU Pearupyrommx

BELIECTBY;

«OrmpeneneHne 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT
TEMIEPATYPhI».

2. IlpakTtuko-
OpPUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
aHayn3 (PaKTOPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKON PEeaKIIHH.

5.2 Tepmoaunamuye | MccinegoBath BausiHHE 3agaun Ha pacyeTsl TerioBeix | OK 01
C KHe W3MEHEHUS KOHLIEHTpAIuu | 3HEKTOB XUMHIECCKUX OK 02
3aKOHOMEPHOCTH | BEILIECTB, PEaKIUU CPe/ibl | peakluii U onpeaecHIe TUIa
MPOTEKAHUS U TeMIepaTypbl Ha peakiuu (1o TerIoBOMY
XUMHYECKUX CMEIIeHUE XUMHUYECKOTO a¢dekTy: 3K30- U
peaxiuii. paBHOBECHS SHAOTEPMHUYECKHUE).

PaBHOBecue [TpakTHKO-OpHUEHTUPOBAHHBIE
XUMHYECKUX 3aJaHus Ha IPUMEHEHHE
peaxkuun npuHiuna Jlelllarense s

HaXOJKJICHUs HalpaBJIEHUS
CMeIlLeHHs] paBHOBECHS
XUMUYECKOHN peakuu u
aHanu3 (paKTOpPOB, BIMSIOIIUX
Ha CMEIIEHNEe XUMHUYECKOTO
paBHOBECHS.

JlaGopatopHas pabota
«V3ydenue BIUsSHUSA
pa3InYHbIX (PAaKTOPOB HA
CMellleHHE XUMUYECKOTO

35




PaBHOBECHSI.

6 Pazgen 6. Uccnenosats nucniepcabie | KontponbHas padoTa mmo teme
HucnepcHbie CHCTEMBI «JlucnepcHple CUCTEMBD)
CUCTEMBI
6.1 HucnepcHbie Paznuuarh uCTUHHBIE 3ajaun HaA IPUTOTOBJICHUE OK 01
CUCTEMBI U PacTBOPBI, KOJUIOUIHbIE pPacTBOPOB. OK 02
(dakTophI UX PacTBOPHI U [TpakTHKO-OpUECHTUPOBAHHBIE
YCTOHYMBOCTH rpy0oaucCIIepCHBIC pacueTHbI€ 3a/laHus Ha
CUCTEMbI Ha OCHOBE JUCTICPCHBIC CUCTEMBI,
XHUMHYECKOTO UCIIOJIb3YeMbIe B OBITOBOU U
JKCIIEPUMEHTA MIPOU3BOJICTBEHHON
JIESITEIbHOCTH YEJIOBEKA.
6.2 HccnenoBanue HUccnenoBaTth Gpusmko- JlaGopatopHnast pabota (Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA BBIOOD):
JUCTICPCHBIX Pa3TUYHBIX BHJIOB [TpuroToBieHNE PACTBOPOB,;
CUCTEM JMCTIEPCHBIX CUCTEM HccenoBanue TUCTIEPCHBIX
CHUCTEM.
7 Pazgen 7. UccnenoBath cBoiicTBa
KauectBeHHbIC OpPTaHWYECKUX H
peaxIn HEOPraHMYECKUX BEIIEeCTB
0OHapyKEeHHSI C UCIOJIb30BAaHUEM
OPTaHWYECKUX M | KAYECTBECHHBIX pEaKITUii
HEOPraHUYECKUX
BEIIECTB
7.1 O6nHapyxeHue HccnenoBath 1. JJaboparopnas pabora (Ha OK 01
HEOPraHMYECKHX | KaueCTBEHHBIC PEAKIIMH BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB | AHATUTHYECKUE PeaKIUu
AHHUOHOB kaTtuoHoB [-VI rpynm;
AHanUTHYECKUE PEeaKINU
AQHUOHOB.
2. IlpakTnyeckue 3ajaHus Ha
COCTaBIICHUE YPaBHEHUI
peaxiuii OOHapyKEeHUS
kaTtuoHoB [-VI rpynn u
AQHUOHOB, B T.Y. B
MOJIEKYJIIPHOM ¥ HOHHOMN
dbopmax.
7.2 Oo6HnapyxeHue HccnenoBath 1. JlaboparopHas pabota (Ha OK 01
OpPraHUYECKUX KayeCTBCHHbBIE PEAKIIHH BBIOOD):
BEIIECTB OpPraHUYECKUX KauecTtBeHHbIe peakinu Ha
OTJICTBHBIX COEIMHEHUH OTAETBHBIX OT/IeTbHBIE KIacChl
KJIaCCOB C KJIaCCOB OpraHNYeCKUX BEIIECTB;
HCIOJIb30BaHUEM KauecTBeHHBIN aHAN3
KaueCTBEHHBIX OpPTaHUYECKUX COSAMHEHUI 1O
peaxiuit (GYHKIMOHATBHBIM TPYIIIIaM.

2. IlpakTuyeckue 3a1aHus HA
COCTAaBJIEHUE KaYE€CTBEHHBIX
peakuuit OOHapyXEHHS
OpPraHUYECKUX COECIUHEHHM.
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Pazgen 8. Xumunsa

OueHuBaTh MOCIEACTBUA

3amuTa Keica (¢ yueToM

B OBITY U OBITOBOM 1 Oynyuieit mpodeccuoHaIbHON
MPOU3BOJICTBEHH | MTPOU3BOJICTBEHHOM JESITETLHOCTH )
OHl IeATEeNIbHOCTHU | ACSITEIIbHOCTH YEJIOBEKa C
YeJoBeKa MO3UIINI 3KOJIOTHYECKOM
0€30MaCHOCTH

8.1 Xumus B ObiTy 1 | OuenuBath nocnenctus | Keiic (¢ yuerom Oymaymeit OK 01
MPOU3BOJICTBEHH | OBITOBOM U npodeccrnoHaIbHO I OK 02
o MIPOU3BOJACTBEHHOMN JesTeIbHOCTH) Bo3MokHbIE OK 04
NEeATEINHLHOCTH NEATEIILHOCTH YEJI0BEKA C | TEMBI KEHICOB: OK 07
YeJI0BEKa MO3UIUNA SKOJIOTHYECKOM [Toremienune knumara u

0€30MacHOCTH BBICBOOOKIEHHE Ta30BbIX
TUIPATOB CO JHA OKEaHa.
bynymue marepuansl s
aBua-, MallluHO- U
pruOOPOCTPOCHHUSL.
Hossie matepuaisl 1ist
COJIHEYHBIX OaTapeit.
JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPENapaToOB.
9.2 Paznen 9.2.

Uccnenosanue u

XUMHUYECKUMN

aHaJIu3 00bEKTOB

TEXHOCHEPHI

9.2.1 OcHOBBI BreimonnasaTe noseii ukin | JlabopaTopHas paborta OK 01
nabopaToOpHOU IKCIIEPUMEHTAIBHOTO «OCHOBBI JTaOOPAaTOPHOU
MIPaKTUKHU B HCCIIEIOBAHUS C MPAKTUKN.
npodeCCHOHANBH | COOIOICHUEM TPABHII TumnoBkie pacyeTsl MO
BIX 0e30MmacHOTo OOpaIleHus C | TeMaTUKE SKCIIEPUMEHTA.
naboparopusix BElIECTBAMH U 3aauy Ha BHIYHMCIICHUE

1a00pPaTOPHBIM CpEIHEro 3HaYeHUs

000pyI0BaHHEM 9KCIIEPUMEHTAJIbHBIX JIaHHBIX,
MOTPEIIHOCTH.
[IpencraBienue pe3yabTaToB
SKCIIEPUMEHTA B Pa3IMYHOMI
dbopwme (Tabnuia, rpaduk,
OTYET, IOKJIAJl, IPe3eHTalus).

9.2.2 XUMHAYECKUH HccnenoBath XuMHUeCKUM | 3a1auu Ha ONpeIeSICHUE OK 01
aHaju3 mpoo COCTaB MPOO TEXHUYECKOW | METaJJIOB, HEOPraHUYECKHIX OK 02
TEXHUYECKOH BOJBI AHMOHOB Y OPraHUYECKHUX OK 07
BO/IbI BEILIECTB B TEXHUUYECKOU BOJIE

Pa3HOTO Ha3HAYEHUS.
IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUs Ha
COCTaB BOJBI U CITIOCOOBI
BBIPAKEHUS KOHLICHTPALMU U
nepecyeT KOHIEHTpalui (¢
HCITOJIb30BaHUEM
HOPMATUBHBIX JIOKYMEHTOB).
3amanne « XMMHUYECKHI COCTaB
TEXHHUUYECKOM BOJIBI, TUIT BOJIBI
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U CIIOCOOBI €€ TPUMEHEHUSD» (C
UCTIOJIb30BaHUEM
HOPMATHBHBIX IOKyMEHTOB).
Jlaboparopnas pabota (Ha
BBIOOD):

Omnpenenenue XJI0puI0B
METOJIOM THTPOBAHUS B
TEXHUYECKOH BOJIC;
Ornpezenenue )KeCcTKOCTU
TEXHUYECKOH BOIBI METOJIOM
TUTPOBAHMSL.

9.2.3 XUMUYEeCKUI Uccnenosath conepxanue | Tect no teme «XuMHUYeCKUI OK 01
KOHTPOJIb YTIEKHUCIIOTO Ta3a B coctaB atMocdepHoro Bo3ayxa | OK 02
KauecTBa BO3/IyX€ U BO3/IyXa pabouei 30HbD». OK 07
BO3JlyXa [TpakTHKO-OPUEHTUPOBAHHBIE

3aJlaHus] HA XUMHYECKUI
aHaJIM3 COCTaBa BO3AyXa.
JlaGoparopnas padota
«Onpenenenue conepxKaHus
YIJIEKUCIIOTO Ta3a B BO3AyXe
MMOMEIIEHUS IKCITPECC-
METOJIOM.

9.2.4. | Xumuueckuit Uccnenosats mpoObI [Ipaktruko-opuentupoBannsie | OK 01
aHajau3 mpoo MaTepHUaIoB CTPOUTENIBHO- | 3aJJaHUs IO XUMUYECKOMY OK 02
MaTepuaaoB pecTaBpalMOHHOM aHaJIn3y Npo0 MaTepHalioB OK 07
CTPOUTENBHO- NEeSITeNIbHOCTH U IU3aifHa | CTPOUTEIHHO-
pecTaBpalliOHHO pecTaBpalluOHHON
¥ IeITenbHOCTH NEeITEIbHOCTH U JU3aiHa.

W TU3aifHa JlaGopartopnas pabora (Ha
BBIOOD):
N3rotoBnenune kpacox (moabop
MUTMEHTOB U CBSI3bIBAIOIINX
BEILIECTB);
UccnenoBanne cBOUCTB
BSDKYIIUX BEIIECTB Ha
puMepe THUIca.

9.2.5. Uccnenosanue UccnenosaTh XUMHUUECKUN | YUeOHO-UCCIIEA0BATEILCKHI OK 01
00BEKTOB COCTaB 0OBEKTOB MPOEKT B 00JacTH OK 02
TEXHOCHEPHI TexHocdepsl Ha MpUMEpe | Hccae0BaHusa 00BEKTOB OK 04

TEXHUYECKOU BOJIbI U TeXHOC(EPHI. OK 07

MaTCpHaJIOB CTPOUTCIIBHO-
peCTaBpaHHOHHOﬁ
JIeSITeIbHOCTH U IU3aiiHa

Bo3moxHbIE TEMBI TPOEKTOB:
KonTpomns kauecTBa
TEXHUYECKOH BOJIBI pa3HBIX
BUJIOB B COOTBETCTBHH C
Mmetoaukamu o I'OCT.
Co3nanue nekopaTuBHON
HITYKaTypKH.

[TurMeHThI B U3ACTUSAX U3
CTEKJIa.

Hccnenoanue pa3pyliaromero
JEHCTBUS BOJIBI HA
CTPOUTENbHBIE MATEPUAIIBI.
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OrneHka cocTosHUS BO3AYyXa
paboueit 30HbI ClIeUATNCTa
(TexHoJjiora, CTpOUTENS U T.I1.,
¢ ydeToM obnacTu
npodeccrnoHanbHO M
JeSITETbHOCTH ) B COOTBETCTBHH
C HOPMAaTUBHBIMHA
JIOKYMEHTaMH.
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