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Ob6mas xapakrepucTuka padoydeil mporpaMmmbl 0011e00pa3oBaTeIbLHOM
TUCHUNIMHBI «XUMHUSD)

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH mpodeccuoHAJIbHOM
o0pa3oBaTe/IbHOM MPOrpamMMbl

1.1. Mecro AUCHMIUIMHBI B CTPYKTYpE OCHOBHOM mpo(decCHOHaIbHOMI
00pa30BaTeIbHON IPOrPaMMBI

OOuieoOpa3oBaTenibHasl AUCHUIUIMHA «XHUMHSA» H3y4daeTcss Ha 0a30BOM
ypoBHE B  00me0o0pa3oBaTEIbHOM  IIMKJIE Y4YeOHOro IUIaHa  OCHOBHOM
npo(ecCHOHANBHOM  00pa30BaTeNbHOM  MPOTpaMMbl  YKPYNHEHHBIX TPy
crenuanbHoCcTel / mpodeccHii.

TpynoeMKkoCTh AMCHUILIUHBI «XUMUS» Ha 0a30BOM YPOBHE COCTaBISIET 72
yaca, U3 KOTOphIX 72 wyaca — 0a30BbId MOJYJb, BKJIIOYAIOLIIUN MPAKTHKO-
OPUEHTHPOBAHHOE COJIEPKaHNE KOHKPETHOM NMpodeccuu WiM CreluanbHOCTH.

[lepron oOydeHus U pachpeneieHue M0 CeMecTpaM  ONpeeliseT
oOpa3oBaresibHasi OpraHu3alus CaMOCTOSTENIbHO, C YIETOM JIOTUKH (DOPMHUPOBAHUS
OPEIMETHBIX pPE3yJbTaTOB, OOWMX M NPOPECCHOHATBHBIX KOMIETECHLNH,
MEXMPEAMETHBIX CBA3CH C APYTMMHU JUCHUIUIMHAMU OOIe00pa30BaTeIbHOTO U
o011enpodhecCHOHAIBHOTO IUKJIOB YYEOHOTO TJIaHa.

1.2. llesiu ¥ uIaHMpPYeMble Pe3yJabTAThl 0CBOEHHS JUCHUILIUHBI
1.2.1. leau u 3aga4y JTUCHUTLIMHBI

DOOpMUPOBAHKE Y CTYJACHTOB MPECTABICHUS O XUMUYECKOW COCTABIISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPAa KaK OCHOBBl TPUHSATUS PEUICHUH B
JKU3HEHHBIX M TMPOW3BOJICTBEHHBIX CHUTYAIUsIX, OTBETCTBCHHOTO IIOBEJCHUS B
MIPUPOTHOM Cpele.

3a1aun JUCIUTLIINHBL:

1) chopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CpeJie, LIEJTOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBJIATH (POPMYJIbI HEOPraHUYECKUX U OPraHUYECKHUX
BCIIECTB, YPaBHEHUS  XUMHYECKUX  pEaKUUi, OOBSICHATH UX  CMBICI,
MHTEPIPETUPOBATH PE3YIbTATHI XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  TPOBEACHUA  MPOCTEHIIUX  XUMHUYECKUX
DKCIIEPUMEHTANILHBIX HCCIICIOBAHUN C COONIOJICHUEM TMpaBuUil 0E30MMacHOTO
oOparieHus ¢ BEIecTBaMu 1 JIaA0OpaTOPHBIM 000PYTI0BAHUEM;

4) pa3BUTh yMEHUS HCIIOJIB30BaTh WH(OPMAIMI0O XWMHUYECKOTO XapakTepa H3
Pa3JIMYHbIX UICTOYHUKOB;



5) chopMupoBaTh YMEHHS MTPOTHO3UPOBATH MOCIEACTBHUS CBOCH JESITEIBHOCTH H
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JIOCTHXKEHUN XMMUYECKOW HAyKu U
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMAIBHON U TPOU3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS  0011Ie00pa30BaTEJIbHOM
TUcHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kon n HauMeHnoBanmne
bopmupyembIx
KOMIIeTeHIIMH

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJIMHBI

O6mme!

JMcuunIMHAPHbIE?

OK 01. Bri6upats criocoOsl
penieHus 3a1a4
npoecCHOHABLHOM
JeSTEIbHOCTH
HPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTH TPpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTb K TPYyIAy, OCO3HaHHE IIEHHOCTH MAacCTEpCTBa,
TPYIOJIIO0HE;

- TOTOBHOCTh K aKTHBHOM JIEATCILHOCTH TEXHOJIOIMYECKON U
COLIMAJILHOM HANpaBACHHOCTH, CIIOCOOHOCTh MHHUIUHPOBATH,

IJIAHUPOBAaTh M CaMOCTOATENILHO  BBINIOJIHATH — TaKYHO
JIeITCIIbHOCTB;
- UWHTEepeC K pa3muuHbiM chepam npodeccuoHaTbHON
JIeITeIIbHOCTH,
OBJaanenue YHUBEPCAJIbHBIMUI y4eOHBIMU

MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a3oBble JOru4ecKue AeiicTBUA.

- CaMOCTOSITENILHO  (hOpMYIMpOBaTh M aKTyaJIM3HPOBAThH
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYMIECTBEHHBIN MPU3HAK WM OCHOBAHHMS JIJIS
CpaBHEHHUS, KIIacCU(PUKALIUU U 000O0IICHNUS;

- ONpeneNsaTh IeNIA JISATSIIBHOCTH, 3a/1aBaTh IapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU n MMPOTHUBOPCUHA B
paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCUTb KOPPEKTHBBI B ACATCIIBHOCTb, OLCHHUBATH
COOTBCTCTBHC PE3yIbTaTOB OCIIAM, OLICHUBAThb pUCKH

MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUIEHUE IIPH PEILICHUH )KM3HEHHBIX
mpooIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

- BJIAJETh CUCTEMOM XHMHUYECKHX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUHA DIIEMEHT, aToM,
3JIEKTPOHHAst 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00bEM, YrIepOIHBII
CKelleT, (PyHKIIMOHAIbHAS TPYIINa, paiuKall, H30MEpHs, U30MEPHI,
TOMOJIOTUYECKUM pAJl, TOMOJIOTH, YII€BOAOPOAbI, KUCIOPOA- U
a30TCOJCpXKAIIUE  COCIAWHCHHUS, OHWOJOTHYECKH  aKTHBHBIC
BellecTBa (YIJIeBOAbI, JKHUPbI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIDHBIE  COCIMHEHUS,
KpPUCTAJUIMYECKasl PpEIIeTKa, TUIMbl XWMHYECKUX peaKiui
(OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC, K30~ U SHJIOTEPMHUUECKHE,
peaknmuy ~ MOHHOrO  OOMEHa),  pacTBOP,  DJICKTPOJIHTHI,
HE3JICKTPOJIUTHI, JIEKTPOJIUTHYECKAS TUCCOLMAMS, OKUCIIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW PEAKLUU, XUMHUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
OPraHU4YeCKHUX BEILIECTB AM. byrtneposa, Teopus
AIEKTPOJIUTUYECKON TUCCONUALNY, TTIepuoauyeckuil 3akon .M.
MeHneneeBa, 3aKOH COXpPAaHEHHUs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (DAKTOJIOTHYECKUE CBEACHHUS O
CBOICTBax, COCTaBe, MOJYYCHUU U 0E30MaCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTAHUUECKUX U OPTaHUYECKHUX BEIIECTB B OBITY U
MIPAKTUYECKOU IESITEIbHOCTH YEIOBEKA;

- yYMETh BBIABJIATH XapaKTEPHbIE MNPHU3HAKA M B3aUMOCBSA3b
W3YyYECHHBIX TOHATHUM, MPUMEHSITH COOTBETCTBYIOIIUE MOHSTHUSA
IpY ONUCAHUM CTPOCHUSI M CBOWCTB HEOPraHUYECKHX U
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- BJaAeThb HABBIKAMHU  y4eOHO-MCCIICIOBATEILCKOM U
IIPOEKTHOH J1eATEIbHOCTH, HaBbIKAMU Pa3pelleHus npoodiiem;

- BBIABIIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU u
aKTyaJIM3UpOBaTh 3a/ady, BbIABUIATH THIIOTE3y €€ PELICHHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTCabCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh [IapaMETPbl U KPUTEPUH PEILICHUS;

- AaHAJIM3UPOBATH IIOJYUCHHBIC B XOJC PCHICHHUA 3adadyu
pe3ysbTaThl, KPUTUYECKHM OLEHMBAThb HX JOCTOBEPHOCTb,
IMPOrHO3UPOBATH UBMCHCHHUC B HOBBLIX YCJIIOBUAX,

- YMETb IIEPEHOCHUTb 3HAaHWs B II03HABATEIbHYIO W
MMPAKTUYCCKYIO obiacTu KUBHEACATCIIBHOCTH,

- YMEThb MHTETPUPOBaTh 3HAHHUA M3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIIBUIaTb HOBBIE HJEH,
IIOAXO/IBI Y PELLICHMUA,

- CIOCOOHOCTh MX MCII0JIb30BaHMsI B [I03HABATEIBHON U
COLIMAJIBHON ITPAKTHUKE

npeajiaraTb OPHUIMHAJIBHBIC

OPraHMYeCKHX BEIIECTB W UX MPEBPALCHHI; BbIABIATH
B3aUMOCBSI3b ~ XMMUYECKMX 3HAaHUH C  TOHATUSAMH |
NPEJCTAaBICHUSAMU IPYTHX €CTECTBEHHOHAYUHBIX IPEIMETOB;

- YMETh HCHOJIb30BaTh HANMEHOBAHMSI XUMHUYECKUX COCIMHEHUH
MEKTYHapOAHOTO COK03a TEOPETUUECKON U TPUKIIATHON XUMUH U
TpPUBHAIBHBIE HAa3BaHUS  BAXKHEHIIMX  BEMIECTB  (STHJICH,
alleTUIICH, IIIULEpUH, peHol1, popMabaerus, yKCycHas KHUCIOoTa,
TJIMIWH, YrapHbI ra3, YIJIEKUCIBIH Ta3, aMMHaK, TalleHas
U3BECTh, HETalleHas W3BECTb, NHTHEBAs COJAAa W JPYrux),
COCTaBIATH  (OPMYJIBI HEOPTaHMYECKHX M OPraHHYECKHX
BEIICCTB, YPAaBHEHHS XWMHYECKUX pPEAKIUH, OOBICHATH WX
CMBICII; TOATBEPXKAaTh XapaKTEpPHbIE XHMHUYECKHE CBOICTBa
BEIIECTB COOTBETCTBYIOIIUMH OSKCIEPUMEHTAMH M 3aIHUCAMHU
YpaBHEHUI XMMUYECKUX PEaKIINK;

- yMeThb  yCTaHABIMBATh NPUHAMICKHOCTh  HM3YYECHHBIX
HEOPraHWYeCKUX M OPraHWYeCKUX BEIIECTB K OMpE/ICICHHBIM
KJlaccaM U TPYNIaM COEIWHEHHH, XapaKTepU30BaTh UX COCTAaB U
Ba)XHEHIME CBOWMCTBA; ONMpPEAESATh BHIbl XMMHUYECKHX CBS3CH
(KoBaJIeHTHasi, MOHHAS, METaJUIM4ecKas, BOJOPOJHAs), THIIbI
KPUCTANIMYECKUX  PEUIETOK  BEUIECTB;  KJIACCU(PUIMPOBATH
XUMHYECKHE PEaKIINH;

- copMHpOBaTh MPEACTABICHHUS: O MaTE€pPUATbHOM EIUHCTBE
MUpa, 3aKOHOMEPHOCTSIX ¥ TIO3HABAEMOCTH SIBIICHUH TPUPOJIBL; O
MecTe M 3HAU€HUH XMMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€
poJHM B OOECIIEYCHWH YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA: B
peLIeHUH MTPOOIIEM SKOIOTUYECKOM, SHEPIreTUYECKON U MUIIEBOM
0€30MacHOCTH, B pa3BUTHH MEIUIMHBI, CO3JaHUH HOBBIX
MaTepHajoB, HOBBIX MCTOYHHKOB OJHEPIrUH, B OOECIECUEHUH
palMoOHABHOTO  TPUPOAOINOIB30BaHUSA, B  (HOPMHUPOBAHHUU
MHUpPOBO33pPEHUSI M OOIIeH KyJabTypbl YeEIOBEKa, a Takke
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/IOPOBBIO U
MPUPOAHON Cpelie;

- BIIQJIETh CHCTEMOW XWMHUYECKUX 3HAHHUH, KOTOpas BKIIFOYACT:
OCHOBOITOJIATAIONINE TOHATHS  (JIOTIOJIHUTENBHO K CHCTEME

7




HNOHATUM  0a30BOrO  ypPOBHsS) - H30TONbI, OCHOBHOE U
BO30Y)XJICHHOE COCTOSIHME aToMa, I'MOpHIu3alis aTOMHBIX
opOutanei, xumuueckas cBs3b ("T " um "', KpaTHBIC CBS3M),
MOJISIpHAsi KOHLEHTpalus, CTpyKTypHas (opMmyia, nzomepus
(cTpykTypHas, reomerpuueckas (LMC-TpaHC-U30MEPHsI), THIIbI
XMMUYECKUX peakuuil (roMo- M IeTeporeHHsle, oOpaTUMble U
HEOOpaTUMBIE), pacTBOPHI (MCTHHHBIC, TUCIIEPCHBIE CHUCTEMBI),
KPUCTANIOTUAPAThI,  CTENEHb  JUCCOLMAIMH,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeKallue B OCHOBE IMOHMMAaHUS
IPUYUHHOCTY U CHCTEMHOCTH  XHMHYECKUX  SIBJICHUH,
COBPEMEHHbIE IMPEJACTAaBIEHUsI O CTPOEGHUM BelecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM W  HaJMOJIEKYJSIPHOM  YPOBHSX;
OpPEJCTaBICHUs O  MEXaHU3MaxX XUMHUYECKUX  peaKIUi,
TEPMOJUHAMHYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX UX
IPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECUH, AUCIIEPCHBIX CUCTEMAX,
(akToNIOrMueCcKre CBEACHMS O CBOMCTBAX, COCTaBE, MOIYYEHUH U
0€30IaCHOM HCIIOJIb30BAaHUM BAKHEHIIUX HEOPraHUYECKUX U
OpraHMYECKHUX BELIECTB B OBITY M MPAKTHUECKOH AESITEIbHOCTU
YeJoBeKa;  OOLIMX  HAy4YHbIX  MPUHLMIAX  XMMHUYECKOIro
MIPOM3BOJICTBA (HAa IpHUMEpE IMPOMU3BOJACTBA CEPHOM KHUCIOTHI,
aMMHaKa, MeTaHoJa, HepepaboTKu He(TH);

- YMETb MPOBOJUTH pacueThl MO XUMHUYECKUM ¢opMysaM u
YPaBHEHHSAM  XMMHUYECKHX pPEaKUUd ¢  HCIOJIb30BaHHEM
¢u3nyeckux BeIMYMH (Maccel, oObeMa ra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTEePU3YIOUIMX BELIeCTBA C KOJUYECTBEHHOMN
CTOPOHBI: pacyeTbl MO HAXOXKACHUIO XHUMHUYECKOH (QOopMyIibl
BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaKkluu, €clid OJHO M3 UCXOAHBIX BEIIECTB JaHO B
BU/JIE PaCTBOpA C ONPEIEIIEHHON MacCOBOM 10JI€H paCTBOPEHHOIO
BElIeCTBa WJIM JIaHO B M30bITKE (MMEET MPHUMECH); pPacyeThl
MaccoBOW WM OOBEMHOM J0JM BBIXOJAa MPOAYKTAa pPEaKLUU;
pacdeTsl TermiaoBoro 3(dekra peakiuii, 00bEMHBIX OTHOIIECHUHN
ra3os;




- YMCTb BbBIIBJIATH XAaPAKTCPHBIC IPU3HAKU HW B3aWUMOCBA3b
W3YYCHHBIX IOHATUH, NPUMEHATH COOTBETCTBYIOLIME IOHATHUS
IIPU  OIMCAaHUU CTPOCHUS M CBOWCTB HEOPraHUYECKUX W
OPraHMYECKHX BEUIECTB M WX IPEBPALICHUM; BBIABIATH
B3alMOCBA3b XUMHNYCCKUX 3HAaHUH C IIOHATUAMHA u
IPEJCTAaBICHUAMU APYrUX IPEeAMETOB Ul 0ojee OCO3HAaHHOI'O
IMOHUMAHUS U OOBICHEHUS CYIIHOCTU MaTCprUaJIbHOI0 CANHCTBA
MHUDPA; MCIOJIb30BaTh CHUCTEMHBIE XMMWYECKHE 3HAHMS I
OOBSICHEHUSI ¥  TNPOTHO3UPOBAHUS  SIBICHUH, HMEIOMIUX
€CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMCTb UCIIOJIb30BATh HAMMCHOBAHUA XUMHWYCCKUX COGI{I/IHGHI/If/'I
MEXYHapOAHOI'O COI03a TEOPETUYECKON U NPUKJIIAJHON XUMUH U
TPUBHUAJIBHBIC HA3BaHWA BCHICCTB, OTHOCAIIMUXCSA K HM3YYCHHBIM
KJlacCaM OpraHWYeCKUX M HEOPraHWYEeCKHX COCIUHEHUM;
HCIIOJIB30BAaTh XMMHYCCKYIO CHMBOJIMKY [JIA COCTAaBJICHHA
dopMyn1  HEOpPraHMYECKHMX  BEILECTB, MOJEKYISApPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIICHHBIX W CKEJIETHBIX)
dbopMyn1 OpraHMYEeCKMX BEILECTB; COCTABIATh YPaBHEHUS
XUMHAYECKMX  pEaKUMd M pacKpelBaTb HUX  CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKUUi  MOCPEACTBOM
COCTaBJIEHUS] AJIEKTPOHHOIO OajliaHca 3TUX peaklMi; peakuui
MOHHOTO OOMEHa TMyTeM COCTaBJIEHUS MX TOJHBIX U
COKpAllCHHBIX HOHHBIX YPaBHEHUW; peakuud T'UAPOJIN3a,

peaKuHﬁ KOMHJ’ICKCOO6p33OBaHI/IH (Ha npumepe
THAPOKCOKOMIIJICKCOB IHHWHKAa H .’:U'IIOMI/IHI/H[); NMOATBCPKIAATH
XapPaKTCPHBIC XHUMHWUYCCKHUC CBOMCTBa BCIICCTB

COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMHU U 3aIUCIMH YPaBHEHHUU
XUMUYECKUX PEAKLUN;

- yMeTh KJIacCU(PUIMPOBATh HEOPraHUYECKHE U OpPTaHUYEeCKUe
BEIIECTBA M XMMHMUYECKHE PEAKIIMH, CAMOCTOSTENBHO BBIOMPATH
OCHOBaHUS M KPUTEPUU [UId KiIacCU(PUKAIMM HU3ydaeMbIX
XMMUYECKUX OOBEKTOB; XapaKTepH30BaTh COCTaB M BaKHEHIIne
CBOMCTBA BEILIECTB, MPUHAUICKAIIUX K ONPEIEICHHBIM KJIaccaM
U IpynnaM COEAVMHEHMH (IpOCThIE BELIECTBA, OKCHUIBI,
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THJIPOKCHUJIBI, COJIU; YTJIEBOJOPOMABI, MPOCThIC 3PUPHI, CHUPTHI,
(beHobI, anbaeruapl, KETOHbI, KAPOOHOBBIE KHCIOTHI, CIOKHbBIE
3GUpPBl, KHUPBI, YIIEBOABI, AMHHBI, AMUHOKHUCIIOTHI, OCIKH);
IPUMEHATh 3HAHUS O COCTaB€ M CBOMCTBAX BELIECTB A
AOKCIEPUMEHTAIIBHOM  TMPOBEPKU  TUIIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XMMHYECKUX pEeaKklUuidl Hu
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBICHUS;

- YMETh NOATBEPKIaTh Ha KOHKPETHBIX IpPUMEpPAX XapakTep
3aBUCMMOCTH  PEAKIIMOHHOW  CIIOCOOHOCTH  OPraHUYEeCKUX
COCIMHCHUIN OT KPaTHOCTU M THUIA KOBajieHTHOU cBsizum ("T " u
"""), B3aMMHOTI'O BJIMSIHHSI aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax; a
TaKKe OT OCOOCHHOCTEH pealu3alid pPa3uYHbIX MEXaHHU3MOB
IIPOTEKaHUs PEAKIIN;

- YMEThb XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUW) WU MOHOB XHMHYECCKUX
anementoB 1 - 4 mepuonoB Ilepmommueckoit cucremst [.U.
MenneneeBa U UX BAJICHTHBIE BO3MOKHOCTH, UCIIOJb3YsI IIOHSITUS
"s", "p", "d-anekTpoHHbBIE" OPOUTATH, SHEPTETHUCCKUE YPOBHH,
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHYECKUX
AIIEMEHTOB M 00pa3yeMbIX MMM COEAMHEHUU M0 TepuoaaM u

rpymmam;

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPE/ICTBA
MIOWCKa, aHAJIN3a U
UHTEPIIpETALUU
uH(pOopMaluu U
uH(pOpMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHHMSI 3a/1a4
npodecCHOHATTbHON
JeSITeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HayKM M OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOI'O Ha auasnore KYJBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M UUTATENICKOW KYJIBTYPHI
KaK CpeICTBa B3aUMOJEHUCTBHS MEXIY JIOAbMU W MO3HAHUA
MUDa;

- OCO3HAHHUE IICHHOCTH HAy4YHOW JEATEIBHOCTH, TOTOBHOCTb
OCYIIECTBIISATh MPOEKTHYIO u HCCIIEIOBATEIBCKYIO
JIeATEIbHOCTh UHANBUAYAIBHO U B TPYIIIE;

- YMETh IUIAHUPOBATH U BHINOJHATH XUMUYECKHH IKCHEPUMEHT
(mpeBpalieHuss OpraHMYEeCKMX BEIIECTB MpPHU HarpeBaHuUH,
MOJIyYeHUE JTUJIEHA M HM3yYEHHE €ro CBOWCTB, KayeCTBEHHbBIE
peakuuMu Ha albJIErMiAbl, KpaxMal, YKCYCHYIO KHUCIOTY;
JeHaTypauust O€NKOB NpU HarpeBaHUM, IBETHbIE peaKlUu
O€nKOB; MPOBOAUTH PEAKIMM HOHHOIO OOMEHa, ONpeAesAThH
Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHbIE peaKlMu Ha Cylbdart-,
KapOOHAT- M XJIOPUJI-aHUOHBI, HA KaTHMOH aMMOHUS; peIIaTh
SKCIEPUMEHTAIbHBIE 3amadyd 1o TemaMm "Meramnel" U
"Hemetannsl") B COOTBETCTBMM C IpaBUJIaMM TEXHHUKH
0e30macHOCTH IpHU O0OpallleHUuH C BEUIECTBAMU U JTaOOPATOPHBIM
000pyIOBaHUEM; MPEJCTABIATh Pe3yJIbTaThl  XMMHUYECKOTO
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Osianenne YHUBePCAJbLHBIMH
NO03HABATEJbHBIMM el CTBHSIMU:
padora ¢ nHopmanueii:

- BJIaJIeTh HaBbIKaMHM 1OJy4eHHs HH(POPMALIUK U3 UICTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBJIATH IOHUCK,
aHallu3, CHUCTEMAaTU3alUI0 M HHTEpIpeTaluio HUHPOpMaLUU
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

- CO37aBaTh TEKCThl B pa3IMYHbIX (opMaTax C Y4ETOM
Ha3HaueHUs WH(GOpMAIMK M LEJIEBOH ayIuTOpHUH, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3yaIU3allUH;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh UH(POPMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPaJIbHO-ITUYECKHUM HOpMaM;

- HWCHOJB30BaTh  CpeACTBa  WHPOPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJOIMH B PELIEHUH KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX M  OpraHU3allMOHHBIX  33Ja4  C
coOuroIeHEeM TpeOoBaHMit SPrOHOMUKH, TEeXHUKU
0€30I1aCHOCTH, THTHEHBI, PeCypcocOEepeKeHus, MPaBOBBIX M
3THYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI HHPOPMAINH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH,

yueOHBIMU

SKCIIEPUMEHTa B (OopMe 3aMUCH YPABHEHHI COOTBETCTBYIOIIMX

peakuuii U (OpMyIHMpOBaTh BBIBOJABI HAa OCHOBE JTHX
pE3yJIbTaTOB;
- yMeTb  AaHaJU3UPOBaTh  XHMHUYECKYyI0  HHGPOpMAIHIO,

[I0JIyYa€MyK0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTB MaccOBOM
uHpopmanuu, cetb UHTEpHET U Ipyrue);

- BJIaJIETh OCHOBHBIMU METOJJaMH Hay4YHOT'O TIO3HAHMSI BEILIECTB U
XUMHUYECKUX SIBJICHUM (HaOJto/eHne, N3MepeHne, SKCIepUMEeHT,
MOJICIIUPOBAHUE);

- yMEThb NPOBOJUTH pacueThl MO XHUMUYECKUM (opMyliaM u
YpPaBHEHUSAM  XMMHMYECKHX pEaKUUil ¢  HCIOJIb30BAaHUEM
bu3nyecKUX  BEIWYHMH, XapaKTepU3YIOIIUX  BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCIIOBUSI) Ta3oB, KOJIMYECTBA  BEIIECTBA;  HCIIOJIb30BATh
CHUCTEMHBbIC XMMHYECKHE 3HAHMSA ISl TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMU
U MX TIPUMECHEHUEM;

- YME€Th CaMOCTOSTEIbHO IJITAHUPOBATH U MPOBOIUTH XUMUUYECKUN
AKCIIEPUMEHT (IT0JIyY€HUE U N3YYEHHE CBOWCTB HEOPTraHMYECKHUX
U OpPraHMYECKHUX  BEIIECTB,  KA4YECTBEHHBIE  pEAKLMHU
YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB M KHCIOPOJICOEPKALINX
OpPraHMYECKUX BEILECTB, PEIICHNE SKCIIEPUMEHTAJIBHBIX 3a]a4 110
pacro3HaBaHUIO0 HEOPTaHWYECKUX U OPraHMYECKHX BEIIECTB) C
co0uTI0/IeHHEeM TpaBUII G€30I1aCHOT0 OOpaIlleHus ¢ BEIEeCTBAaMU U
nmabopaTopHBIM  OOopyAoBaHHEM,  (HOPMYyIUpPOBaTH  LIETHU
UCCIIEIOBaHMsI, PEAOCTABIATh B PAa3IMUHON (OpME pe3ysIbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
- YMETbh OCYHIECTBIIATDH LI€JICHANPABICHHBINA TOMCK XMMHYECKON
nH(pOpMallUi B Pa3IMYHBIX HMCTOYHUKAX (HaydyHas U ydeOHO-
Hay4Has JIMTeparypa, CpPeicTBAa MacCOBOW HH(POpPMALUHU, CETh
WuTepHeT u npyrue), KpUTUYECKH aHAJIU3UPOBATH XMMHUYECKYIO
uHpopMaluio, mepepadaTbiBaTh €€ M HCIOJb30BaTh B
COOTBETCTBUH C TIOCTABJICHHON y4eOHOM 3a1a4eii;

- BIAJETh CHCTEMOM 3HAHMHM O METOAAX HAYYHOI'O IO3HAHUS
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SIBIICHUI npupoAbl, HUCIOJIb3YCMbIX B CCTCCTBCHHBLIX HAyKaxX U
YMCHUAMU IIPUMCEHATH 3TH 3HAHUA IIPpHU SKCIICPHUMEHTAJIBHOM
HCCICJOBaHUM BCIICCTB W IJIA OOBSICHEHHMSI XHUMHUUYECKUX
HBHeHHﬁ, UMCIOIIIUX  MCCTO B npupoaec HpaKTquCKOﬁ
JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCHHGBHOﬁ KHU3HU,

OK 03. [TnanupoBath u
peann30BBIBATH
coOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
peANPUHIMATENbCKYIO
JIeATEIILHOCTD B
npodeccuoHaabHOM chepe,
UCIIOJIb30BATh 3HAHUS T10
IpaBOBOX M (PMHAHCOBOIA
IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CHTYaIUsIX

OBJajiecHie YHUBEPCAITBHBIMU PETYISITHUBHBIMU JICHCTBHSMHU:

- craBuTh H (OpMYyIHpOBaTh COOCTBEHHBIC 33Jlaydl B
00pa30BaTeNIbHOM JIEATEIPHOCTH M YKU3HEHHBIX CUTYaI[UsX;

- CaMOCTOSITEIPHO OMPECNATh eI U OICHHUBATH PECYPCHI,
HEOOXOUMBIE IS JJOCTHIKECHHSI IIOCTABJICHHOM LIE/IH;

- BBIOMpATh MYTh JOCTHIKCHHUS LICIH, INIAHUPOBATh PEIICHUE

MOCTaBIIEHHBIX 3a/lady, ONTUMHU3UPYSd MaTepualbHbIE U
HEMaTepHUaIbHBIC 3aTPATHI.
- opraHu3oBbIBaTh 3G (HEKTUBHBIH  TMOUCK  PECYpPCOB,

HEOOXOIUMBIX JIJISI JOCTHKEHHUS ITIOCTABICHHON 1IEJIH.
- COMNOCTAaBISAITh IMOJIYYCHHBIM pe3ylbTaT JEATEIbHOCTH C
IMOCTaBJICHHOM IICIIBIO.

- 3(ppeKTHUBHO TMYHO IUIAHUPOBATH 33]1a4H;

- YMEHHE PACCTaBISATh IPUOPUTETHI;

- YMEHHUE JOBOAUTH HaYaTOe JI0 KOHIIA.

3HaTh:

- OCHOBBI MPEITPUHUMATEIBCKON JEATEIBHOCTH;
-OCHOBBI

(MHAHCOBOM TPaMOTHOCTH;

- TpaBujia pa3paboTKu OM3HEC-TUIAHOB;

- IOPSAJIOK BBICTpaNBaHUS MPE3CHTAIUY;

- KpeIUTHbIE OAHKOBCKHE

YMETh: BBISIBILSITH IOCTOMHCTBA M HEJJOCTATKH KOMMEPUYECKOM
HUJIcH;

IPE3CHTOBATh UICU OTKPBITHSI COOCTBEHHOT'O Jieiia B
npoeCCHOHATBHOMN 1eATeNbHOCTH; 0GOPMIIATH OU3HEC-TUIAH;
PacCUYHMTHIBATh pa3Mepbl BHIILIAT MO MPOLCHTHBIM CTaBKaM

KpEAUTOBAHUS;
OIpeIeNIATh UHBECTULIMOHHYIO IPUBJIEKATEIbHOCTb
KOMMEpPYECKHX  HJIeil B  pamMkKax  NpodeCCHOHATBHON
JeSTEIbHOCTH;

MIPE3EHTOBATh OM3HEC-UJICIO; OTPECISTh UCTOUHUKHU
(buHaHCUPOBAHUS;

OK 04. DpdexTrBHO
B3alMOJIECTBOBATE U
paboTaTh B KOJUIEKTUBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOpAa3BUTHUIO, CaMOCTOSITEIIbBHOCTH U
CaMOOITPEEIEHHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeI0BATETLCKOM,
MPOEKTHOM U COLIMAIbHOM JAEATEIbHOCTH;

OBjajieHHe  YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMHU
JeHCTBHSIMM:

COBMeECTHasA AesITEJIbHOCTD.

- YMETh MJIAHUPOBATh U BBIOIHATh XUMUYECKUM AKCIIEPUMEHT
(mpeBpaleHdss OpPraHWYECKUX BEIIECTB TMPH  HArpeBaHUH,
MOJIydYeHUE ITHIEHA M HM3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE
peaKkmuy Ha  albJerHabl, KpaxMaj, VYKCYCHYIO KHCIOTY;
JIeHaTypanuss OENKOB TpU HarpeBaHUM, I[BETHBIC peaKIUuu
OCJIKOB; TPOBOJUTH PEAKIMM HMOHHOTO OOMEHa, OIpEeAeNATh
Cpelly BOJHBIX pacTBOPOB, KaUeCTBEHHBIC pEaKIIU Ha Cylbdart-,
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- MIOHMMAaTh U HCIOJb30BaTh IPEUMYILECTBA KOMaHIAHOH M
UH/IMBUYaJIbHOW PabOTHI;

- IIPUHUMATH LEeH COBMECTHOM JESATEIIBHOCTH,
OpraHM30BBIBATE M KOOPAMHHMPOBATh [JEHCTBUSA IO €€
JOCTHKEHUIO: COCTABIIATH IUIAH ACUCTBUM, PACIIPEIEIIAT POJIH
C YYeTOM MHEHHUHl Yy4YaCTHHUKOB 0OCYXIaTh pe3yJbTaTbl
COBMECTHOH paboTHI;

- KOOPAMHHUPOBaTh M BBIIOJHATH pabOTy B YCIOBHAX
peanbHOro, BUPTYaJIbHOT'O u KOMOWHUPOBAaHHOTO
B3aMMOJEICTBUS;

- OCYILIECTBJIATh ITO3UTHBHOE CTPATErMYECKOE IOBEICHHE B

pa3IMYHBIX  CUTyalUsiX, MPOSBISATH  TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITUATUBHBIM

OsgiaeHue YHHBepPCAJbHBIMU PeryJIiTHBHBIMH
AeMCTBUAMMU:

NPUHATHE ce0s M APYTUX JIOJei:

- IPUHUMATh MOTHBBI M APryMEHTHl IPYIuMX JIOJEH IpHU
aHaJIM3€e Pe3yNbTaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIFOJIEH Ha OIIMOKY;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIMH IPYTOTO
YeJIOBEKa;

KapOOHAT- M XJIOPHU-aHHOHBI, HA KAaTHOH aMMOHHS, peIIaTh
SKCIEPUMEHTAJIbHBIE  3aladyd 1o Temam "Meramisl" wu
"Hemetannbl") B COOTBETCTBUM C IpaBUIaMM TEXHHUKH
6e3o0macHOCTH IpU OOpaIllEeHUH C BEIIECTBAMU U JTaOOPATOPHBIM
000pysOBaHUEM; TPEICTABISTh PE3YJIbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B GopMe 3allucu YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii ¥ (OpMyIHMpOBATH BBIBOABI HA OCHOBE JTHX
pe3yJbTaToB;

-YMETh CAMOCTOSTEIHHO TUIAHUPOBATH U TIPOBOJIUTH XUMUYECKUH
HKCIIEPUMEHT (IIOJIyYeHUE U U3YYEHHE CBOWCTB HEOPraHMYECKHX
U OpPraHMYECKUX  BCIIECTB,  KAYCCTBCHHBIE  PEaKIHU
YIIEBOJOPOAOB PA3IUYHBIX KJIACCOB M KHCIOPOJICOIEPKALINX
OpPTaHWYECKHX BEIIECTB, PEIICHNUE SKCTICPUMEHTAIBHBIX 337124 110
pacrlo3HaBaHUIO HEOPTaHUYECKUX U OPraHUYECKHX BEIIECTB) C
COOJTIOZICHIEM TTPABIIT OE30ITACHOTO OOPAICHHS ¢ BEIICCTBAMH U
nabopaTopHbIM  o0opymoBaHueM,  (QOpMyIUPOBaTH  LENH
WCCJICIOBAHMS, TIPEIOCTABIIATE B PA3IUYHON (opMe pe3ybTaThl
SKCIIEPUMEHTa, aHAJIM3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTH;

OK 07. ConelicTBOBaThH
COXPAHEHHUIO OKpYKaroLen
Cpenbl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHUH KIIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3()PEKTUBHO
JIEUCTBOBAThH B
Ype3BBIYANHBIX CHTYAITUSIX

B o6nacTy 5K010rn4eckoro BOCHUTAHUSA:

- c(hopMHPOBAHHOCTH SKOJIOTMUECKON KYJIbTYpbl, TOHUMaHUE
BIUSHUS  COLMAJBbHO-DKOHOMMYECKHX  IIPOLIECCOB  Ha
COCTOSTHHE€ TPUPOJHOW M COLMAJIBbHOM Cpelbl, OCO3HAHHE
17100aIbHOTO XapaKTepa AKOJIOTHUECKUX MpobieM;

- IUTAHUPOBAHME U OCYILECTBIICHUE ACUCTBUI B OKPYKAOLIECH
Cpelle Ha OCHOBE 3HAHUS LElNed YCTOWYMBOTO pPa3BUTHUSA
YeJI0BEYECTBa;
AaKTUBHOE  HENPUATHE
OKpYKaroIlei cpese;

- YMEHHUE MPOrHO3UPOBATh HEOJIArONPHUATHBIE HKOJIOTHUECKUE
MOCIEACTBUS NMPEANPUHUMAEMBIX JIEHCTBUH, MPEIOTBpAILaTh
uXx;

JNEUCTBUM, NPUHOCAILUUX  Bpen

- cpopMupOBaTh NPEACTABICHUSA: O XUMUYECKON COCTaBIIAIONICH
CCTGCTBCHHOHaquOfI KapTUHBI MHpa, pOJIu XHUMUHU B ITO3HAHUU
SBJICHUN MPHUPOJIBI, B (POPMUPOBAHMM MBILIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIIMOHATILHON TPaMOTHOCTH, HEOOXOTMMOM ISt
peLIeHHs TPAKTUYECKHUX 3a/1a4 U HKOJOTMUECKH 0OOCHOBAHHOIO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpene;

- yMeTh coOMI0/1aTh IMpaBHiIa HKOJOTHYECKU I1eJIecO00pa3HOro
MOBEICHUS B OBITY W TPYNOBOM JEATENBHOCTH B LEIAX
COXpPAaHEHHsI CBOETO 3[0pOBbsI M OKpPYXKaloLEHd IPUPOSHOU
CpEanl; YUUTEIBATDH OITaCHOCTbH BOS}IGﬁCTBI/ISI Ha JKUBBIC
OpraHu3Mbl  OIIPENEIICHHBIX  BEIIECTB, I[OHMMAass  CMBICI
MTOKa3aTelsl MPeaeIbHON TONyCTUMON KOHIIEHTPALlUH;
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- pacllUpeHue OIbITa JEATEIbHOCTH  SKOJOTUYECKOU
HAIPaBJIEHHOCTH;
- OBJAJICHUE  HABBIKAMH  Yy4eOHO-HCCIICIOBATEIHCKOMH,

HpOGKTHOﬁ u COHH&J’II)HOﬁ JACATCIIBHOCTH,

- YMETb IPOTHO3UPOBATh, AaHAITM3UPOBATh U OLIEHUBATH C ITO3ULIUN
HKOJIOTUYECKOM  0€30macHOCTH  MOCHEACTBUS  OBITOBOM U
IIPOU3BOJCTBEHHON JCATEIBHOCTH YEJIOBEKAa, CBA3AHHOM C
nepepadoTKOM BEIECTB; UCIOJIb30BaTh MOIYYEHHbIE 3HAHUS JJIs
IPUHATHS TPAMOTHBIX peHIeHHH npobieM B CHUTyalUsX,
CBSA3aHHBIX C XMMHEH;

- YMETb OCO3HaBaTb ONACHOCTb BO3JEHUCTBHS Ha JKHUBBIC

OpraHM3Mbl  ONPEIEICHHBIX  BEIIECTB, IIOHMMas  CMBICI
[IOKa3aTessl  IPENEIbHOM  JONYCTUMOM  KOHLCHTPALMH, U
NOSCHATh  HA  IpUMepax  CIOCOObl  yMEHBIIEHUS U

MPEIOTBPALICHUS] WX BPEAHOTO BO3JICHCTBUS HA OpPraHu3M
YyeJoBeKa.

IIK 2.2. Opranu3oBbIBaTh U
OCYILECTBIISATh
IKCILTyaTal1Io

HOMEpPHOTO0 (poHza
TOCTUHUYHOI'O
IpENPUATHS

YMmenus

- AHaIM3UPOBATh PE3YJIbTAThI ACSITCIBHOCTH CIIY)KO ITUTAHUS,
mpueMa M pa3MEIICHUsA, W HOMEpHOro (¢oHAa, a TaKKe
NOTPEOHOCTH B MaTepUalbHBIX pecypcax U IepcoHale,
MIPUHUMATh MEPHI IO UX U3MEHEHUIO,

- OCYIIECTBJIATH TUTAHUPOBAHUE, OPTaHU3AIUI0, KOOPHMHAIHIO
U KOHTPOJIb JEATETbHOCTH CIYXKO THUTaHWs, TpHUeMa U
pa3MereHus, HOMepHOro (hoHAa, B3aUMOJICHCTBUE C APYTUMU
CITy>KOaMU TOCTUHUYHOTO KOMILJIEKCA;

- WCTOJIb30BaTh WH(OPMAIIMOHHBIC TEXHOJIOTHHU IS BEACHUS
JIEJIOTIPOM3BOJICTBA W BBIMOJHEHUS PETJIaMEHTOB  CIIYXO
MATaHUs, IPUEMa U pa3MeIeHUs, HOMEPHOTO (POH/IA;

3Hanusn

- 3akoHonaTenbcTBO Poccuiickoit denepanyu o npeocTaBlIeHun
TOCTHHUYHBIX yCIIYT;

- OCHOBBI OpraHW3allMM JAEATENBHOCTH pPAa3JIMYHBIX BHUJIOB
TOCTHHUYHBIX KOMILIEKCOB;

- TEXHOJIOTUH OpTraHU3alUH [TPOIlecca MUTaHHS;

- OCHOBBl OpraHW3aliH, IUIAHUPOBAHUSA W
JeSITEIbHOCTH MOTYMHEHHBIX;

- TpeOOBaHMsI OXPAHbI TPy/la Ha paboyeM MecTe B CiIyk0e nmpuema
U pa3MelleHus,

- CHENHWaJM3UPOBaHHbIE WH(POPMAIMOHHBIE MPOTPAaMMBI |
TEXHOJIOTUH, UCTIOJIb3yeMble B paboTe CiIy:k0 MUTaHMs, IpUeMa u

KOHTPOJIS

- KOHTpOJ'IHpOBaTB IIOCJICIOBATCIIBHOCTD HpI/IMeHeHI/ISI pasMemeHI/m, HOMCpHOFO (1)0Hlla;
MOMYMHEHHBIMU TpeOOBaHMI OXpaHbl TpyAa Ha paboyeM | - OCHOBBI OXPAHBI 3J0POBbsI, CAHUTAPUU U TUTHEHBI,
MECTCEC, HpI/I pa60Te C I/IHBGHTapeM, CTaHHOHapHLIM - npaBMna 06CJ'IY)KI/IBaHI/I$I B TOCTHUHHUIIAX MU HHBIX Cp@Z[CTBaX
obopymoBanueMm, ceidaMu, XpaHWIHIIAMH W JPYTUM | pa3MelIeHUsI.
000pyTOBaHUEM.
IIK 2.4. BeimosgHeHne YMmenus 3nanuna

CaHUTapHO-
SMUAEMHOIOTMYECKUX

- OKaSI)IBaTB IIOMOIIIb T'OCTSAM B I-Ipe3BI)I‘-IEII\/'IHI)IX CI/ITyaIII/IﬂX, B
TOM YHCJIEe IIPH BAKyallMd M3 TOCTHHHYHOTO KOMILJICKCA HIIN
WHOTO CPEICTBA pa3MEIICHNUS;

- BECTH YKYPHAJ IepPeIauu CMCHBI.

- 3akoHoaaTenbCTBO Poccniickoit denepanuiv 0 Mpe10CTaBICHUN
TOCTUHUYHBIX YCIIYT;

- OCHOBBI OpFaHI/I3aHI/II/I OCATCIIBHOCTHU paSJ'II/I'-IHI)IX BUIOOB
TFOCTHHUYHBIX KOMIIJIEKCOB,
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TpeboBaHM K
IPE0CTABICHUIO
TOCTUHUYHBIX YCIYT

- TEXHOJIOTUHM OPTaHU3alMH MPOLIecca MUTaHUS;

- TpeOOBaHMsI OXpaHbI TPyAa Ha paboyeM MecTe B CITyKOe mpuema
U pa3MeIIeHus,

- CHenUaJM3UpOBaHHbIE HWH(POPMAIMOHHBIE TPOrPaMMBI |
TEXHOJIOTUH, UCTIOJIb3yeMbIe B paboTe CiIy:K0 MUTaHUsI, TpUeMa U
pa3MerieHust, HomepHoro GoHna,

- OCHOBBI OXPaHBI 3/I0POBbS, CAHUTAPUU U TUTHUCHBI,

- mpaBmwia OOCIYy)KMBaHHS B TOCTHHHUIIAX M WHBIX CPEICTBAX
pa3MeleHHs;

- TpaBWJIa  AHTUTEPPOPHCTHYECKOM  OE30MacHOCTH |
0€30I1aCHOCTH T'OCTEH.
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2. CTpyKTYypa u cojepkaHue 001eo0pa3oBaTeJbHOM AUCHUILTHHBI « XUMUS»

2.1. O0beM TMCHHUILVIMHBI M BUABI y4eOHOH padoThI

Bun yueO6Hoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI MPOrpaMMBbI M CHUIIIIMHBI 72
B T.4.

OcHOBHOE coep:kaHue 72
BT. 4..

TEOpPETUIECKOe 00yUeHHE 48
MPaKTUYECKHUE 3aHATHUS/Ta00paTOPHBIE pa0OTHI 24

IMpome:xkyTouHasi aTTecTanus (KOHTPOJIbHAsA padoTa)
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2.2. TemaTn4yecKMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem dopmMupyembie
pa3iesioB U TeM Ja00pPATOPHbBIE U MPAKTHYECKHE 3AHSATHS, IPHKJIATHONH MOIYJIb 4acoB KOMIIETEHIHH
1 2 3 4
OcHOBHOE coJiepKaHue 72
Paszgen 1. OCHOBBI CTPOEHUS BelIeCTBA 6
Tema 1.1. OCHOBHOE coJiep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe ooyueHue 2
XAMIICCKUX CoBpeMennass MoJelb CTpoeHuss aroMa. CHUMBOJIMYECKHM SI3BIK XMMHUHM. XUMHYECKHN DIICMEHT.
SJICMCHTOB 1 DrekTpoHHas KOHpuTryparus aroMma. Kiaccuuranus XAMUYECKHUX 2IIEMEHTOB (S-, P-, d-371eMeHTHI).
fipupona BaneHTHble  2JIeKTpOHBI.  BajeHTHOCTh.  DJEKTPOHHAs  MPHUPOJA  XHMHYECKOH  CBSI3H. 2
XAMAHECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHIbI XMMHUCCKOW CBs3M (KOBAJICHTHAS, MOHHAS, METAJUIMYECKasl,
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs
IpakTHyecKue 3aHATHS 2
Pemenne 3aqaHuii Ha KMCHOJIB30BaHME XMMHYECKOW CHMBOJIMKHA W Ha3BaHMH COEIUHEHHH IO
HOMEHKJIATYPE MEKIYHAPOJHOIO CO3a TEOPETUUECKOM Y MPUKJIAAHON XMMHHM M TPUBHAIBHBIX
Ha3BaHWH JUIA COCTABJIICHHS XHMHYECKHX (DOPMYJ JBYXaTOMHBIX COEIAMHEHHUH (OKCHJIOB,
CyIb(pHI0B, THAPUIOB M T.IL.) M IPYTHX HEOPraHUYECKUX COEIMHEHUN OTAEIbHBIX KIIACCOB. 2
IpakTHYecKHe 3a/1aHKs Ha YCTAHOBIIEHUE CBA3H MEX/Y CTPOCHHEM ATOMOB XUMHUYECKHMX 3JIEMEHTOB
U TIEPHOIMYECKUM M3MEHEHHEM CBOMCTB XUMHUYECKHX DJIEMEHTOB U UX COEJMHEHHH B COOTBETCTBHU
C moJIoKeHueM I1epuoIMYECKON CUCTEMEL.
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01
[lepuognueckuii | [IpakTHyecKue 3aHATHS 2 OK 02
3aKOH H Tabmuia [Meproarueckas cucTeMa XUMUUeckux sneMeHToB J[. . Menneneesa. ®U3nuecKuii CMBICIT
A.1. Menneneena [Mepuoanueckoro 3akona J[.1. Menzeneea. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUUECKUX
3IIEMEHTOB, 00OPa3yeMbIX HMH ITPOCTHIX M CIIOXKHBIX BENMIECTB B COOTBETCTBUH C MOJIOKEHUEM
XHMHYECKOro dyieMenTa B [leproanueckoii cucteMe. MUPOBO33PEHUYECKOE M HAYYHOE 3HAYEHHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHUX DJIEMEHTOB. 2

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AUI0 XUMUUYECKUX
areMeHTOB «MeTautndeckue / HeMeTaNIMIYeCKHe CBOMCTBA, dJIEKTPOOTPUIIATETLHOCTh
XUMHUYECKUX HJIEMEHTOB B COOTBETCTBHUHM C UX AJIEKTPOHHBIM CTPOECHUEM U MOJOKEHUEM B
MEePUOINYECKOIN cucTeMe XumMuiyeckux snemMeHToB JI.11. MenneneeBa»

IlpeanpuHuMAaTeabCKAs KOMIIETECHIUSA
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AHamuTryecKue criocoOHOCTH

Pa3nen 2. XuMuuyeckue peakuuu 10
Tema 2.1. Tumsl OCHOBHOE coJiep:KaHue 4 OK 01
XUMHUYECKHUX Teopernyeckoe o0yueHue 2
peakuui Knaccudukanus u TUIIBI XUMHUYECKUX PEAKIHUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.
CocraBieHre ypaBHEHUH peakiyil COeqUHEHNs, pa3I0KeHUs, 3aMeLlIeHNs, OOMEHa, B T.4. peakLui
TOPEHMSI, OKUCIIEHUSI-BOCCTAHOBIICHUSI.
YpaBHEHMsI OKUCICHUI-BOCCTaHOBIIeHUA. CTeneHb okucaeHus. OKUCINUTENb U BOCCTAHOBUTEIb. 2
CocraBiieHrE U ypaBHUBAaHUE OKHCIUTEIbBHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOI0M
3JIEKTPOHHOrO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOAE,
IIPOM3BOJICTBEHHBIX MPOIIECCAX U KU3HEEATEILHOCTH OPraHu3MOB
IIpakTnyeckue 3aHATHSA 2
KonnuectBeHHble OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PACUYETHI
[0 YpaBHEHUSIM XHMHUYECKUX peakiuil. Mojp Kak eIuHuIa KOJUYecTBa BellecTBa. MosspHas
Macca. 3aKOHbI COXPAHEHUs Macchl M 3HEpPruu. 3akoH ABorajpo. MoisipHbIi 00beM Tra3oB. 2
OtHocuTenbHAsE IUIOTHOCTh Ta30B. PacueTel MO ypaBHEHHAM XUMHUYECKMX peakuuid ¢
MCIOJIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIIOBUS) a30B, KOJIMYECTBA BELECTBA
Tema 2.2. OcHoOBHOE co/lep:KaHue 4 OK 01
DNeKTpoTUTHYCCKA Teopernueckoe o0yuenmne 2 OK 04
8 HHCC?HHS L Teopust snexTponuTuueckol aucconuanuu. HMoHBI. DIEKTPOIUTHI, HEINEKTPONUTHI. Peakiyu
HOHHDI 0OMEH noHHoro obmena. CocraBiieHHe peakLUii MOHHOTO OOMEHa IYyTEeM COCTaBJIECHUS MX IOJHBIX U 5
COKpAIICHHBIX HMOHHBIX ypaBHEHHUU. KHUCIOTHO-OCHOBHBIE peakuuu. 3aJaHHus Ha COCTaBIICHUE
VOHHBIX peaKui
JlabopaTopHble 3aHATHSA 2
JIaGoparopHast paboTa “TUIbl XUMHUUECKUX pPEaKIIUN™.
HccnenoBanue TUNOB (10 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCcs BEIIECTB) U 5
MIPU3HAKOB XUMHUYECKUX peakiuil. [[poBeaeHne peakiuii HOHHOro 0OMeHa, ONpeieICHUE CPEIbl
BOJHBIX PACTBOPOB. 3a1aHMsI HA COCTABJIEHUE HOHHBIX PEAKIMM
KonTtpoibHasn
CrtpoeHue BemiecTBa U XUMUYECKUE PEaKIINU 2
pa6ora 1
Paszpgea 3. CTpoeHue U CBOICTBA HEOPraHMYECKUX BelleCTB 16
Tema 3.1. OCHOBHOE co/Iep:KaHue 4 OK 01
Knaccudukanus | Teopernueckoe obyqenue 2 OK 02
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HOMEHKJIaTypa 1
CTPOEHHE
HEOPTraHUYECKHUX
BEILECTB

[Ipeamer Heopranmveckoit xumun. Knaccudukamnms HeopraHudeckux BemiecTs. [IpocTeie u
cJoXHbIe BemiecTBa. OCHOBHBIEC KJIACChI CIOKHBIX BEIIECTB (OKCHIbI, THIPOKCUIbI, KUCIIOTHI,
conu). B3auMocBsI3p HEOPraHUYECKUX BEIIECTB. ArperaTHble COCTOSHUS BEIIECTBA.
Kpucrammnueckue 1 amop¢Hbie BemecTBa. THITBI KpUCTAIUIMYECKUX PEHIeTOK (aATOMHas,
MOJIEKYJIsIpHAsi, MOHHAs, METAJUTMYecKast). 3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEILIECTBA OT TUIA
KpHCT&JIIIH‘-IﬁCKOﬁ PCHICTKU. 3aBHUCHMOCTh XUMHUYECKOH aKTUBHOCTH BCIIIECTB OT BUAA
XUMHUYECKOH CBSI3U U THIA KPUCTAILTUNYECKON pemeTKu. [IpuunHbsl MHOr0OOpasusi BelecTB

I[pakTuyeckue 3aHATHS

HomeHkitaTypa HEOpraHM4eCKUX BEIIECTB: HA3BaHUE BELIECTBA UCXOS U3 UX XUMUYECKON
(opMyJIbI MU COCTABICHHE XMMUYECKOH (POPMYJIbI UCXOsl U3 HA3BaHUS BEILECTBA IO
MexayHapoanoi (MIOITAK) wnu TpuBuaibHON HOMEHKIIATYpE.

IIpennpuauMaTebcKHe KOMIECTEHIMH

Pemenue npakruueckux 3ajaHuil Mo KJacCU(UKALNUK, HOMEHKIATYPE U XUMUYECKUM (opMysiaM
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIAcCOB (YrapHbIM ra3s, yrieKUCibli ra3, aMMHaK, raiieHas
U3BECTb, HETalleHas W3BECTb, MHUThEBAas COJa M JPYTUX): Ha3bIBaTb U COCTaBIATH (POPMYJIIbI
XMMHMUYECKHX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTD K KJIACCYy.

Hcrounnkn xumMudeckoit nHdopMaru (CpeacTB MaccoBor HHPOpPMAaLnH, ceThb HTEpHET 1
apyrue). Ilouck nadopmaium 1no Ha3BaHUsAM, HICHTU(PUKATOpAM, CTPYKTYPHBIM (popMysiam

Dopmupyemvie
npeonpuHuUMamensckue
KOMNemeHyuu:

- [lepconanbhast

3¢ (HEeKTUBHOCTH

(¢ dexTruBHOE TUUHOE
IUTAHUPOBAHKE 3a71ad,
YMEHHE PacCTaBIIATh
MPUOPUTETHI, YMECHHE
JOBOJUTH HaYaTOE 10
KOHIIa)

Tema 3.2. dusuko-
XUMHUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIICCTB

OcHoBHOE CoOACPKAHUC

TeopeaneCKoe oﬁyqeﬂue

Mertannsl. O6H_[I/Ie (1)I/I3I/IIICCKI/IG 1 XUMHYECKHE CBOMCTBA MeTaLIOB. CIIOCOOBI IMMOJIYy4YCHMU. 3HadeHUe
MCTAJUIOB U HEMCETAJIJIOB B IMPHUPOAC U KUBHCACATCIBHOCTH YCJIIOBEKA WU OPraHU3MOB. KOppO3I/I$I
MCTAJUJIOB: BUIABI KOPPO3UH, CIIOCOOBI 3aIlUThI MCTAJUIOB OT KOPPO3HUHN

Hemeramnpl. OOmme ¢usnyeckue U XMMHUYECKHE CBOMCTBA HEMETA/UIOB. THIMYHBIE CBOWCTBA
HemetaiioB IV— VII rpynn. Knaccupukanus M HOMEHKJIAaTypa COEIMHEHUH HEeMeTallIoB.
KpyroBopoTbsl OMOT€HHBIX IEMEHTOB B IPUPOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, THIPOKCUIIOB,
KHCJIOT, COJIEH U JAp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX
COEMHEHMH, BBICHINX OKCUJIOB U THJIPOKCHJIOB

IIpakTHYecKHe 3aHATHS

CocraBneHne ypaBHEHUN XUMHUYECKUX PEAKIUI C Y9aCTUEM IIPOCTHIX U CIOKHBIX HEOPTAHMYECKUX
BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJVIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHCJIOT, OCHOBAaHUN U amMQOTEpPHBIX THUIPOKCHUIIOB; HEOPTaHUYECKUX COJeH,
XapaKTEPU3YIOIUX UX CBOMCTBA.

OK 01
OK 02
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Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUI Ha CBOWMCTBA, COCTAB, MOJIyYEeHUE
u 06e30macHOe MCHOJb30BAaHUE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JESTEIbHOCTH YEJIOBEKa

Tema 3.3. OCHOBHOE coJiep:KaHue 2 OK 01
Unentupuxauus | JlaGopaTopHbie 3aHATHN 2 OK 02
HEOPraHWHCCKUX | JTaGopaTopras pabora «MaeHTU(PUKALMSA HEOPIraHUYECKHX BEIIECTBY. OK 04
BCIICCTB Penienne SKCIIEpMMEHTAIBHBIX 3a7ad 10 XMMHUYECKMM CBOMCTBAM META/UIOB M HEMETAJIOB, IO

pPacro3HaBaHUIO U MOJIYYSHHUIO COSAMHEHUN METAJIOB U HEMETAIIOB. 5

NnenTudukanus HeOpraHMYECKUX BEIIECTB C MCIOJIb30BaHUEM MX (DU3UKO-XUMUYECKUX CBOMCTB,

XapaKTepPHBIX KAYeCTBEHHBIX peakiuii. KauecTBeHHBIE peakinu Ha Cyibdat-, KapOoHAT- U XJIOPHU/I-

AHMOHEKI, Ha KATHOH aMMOHUS
KonTtpoibHasn N

CBolicTBa HEOPraHMYECKUX BEIIECTB 2
padora 2
Pasznea 4. CTtpoeHue u CBOMCTBA OPraHUYeCKHUX BELIECTB 24
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 2 Dopmupyemvie
CTPOCHHE 1 [losiBieHHe M pa3BUTHE OPTaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto npeonpunuMamenbcKue
HOMCHKIJIaTypa Y 3HaYEHHUE OPraHUYECKOW XHUMHUHU B CUCTEME ECTECTBEHHBIX HAYK. KOMnemeHyuu.
OpraHM4eCKuX XHUMHUYECKOE CTPOEHUE KaK MOPSAIOK COCAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJEHTHOCTH. -ITepconanbHas
BCIICCTB OCHOBHBIE TIOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOEHUS OPraHMYecCKuX coeauHeHuid A.M. 5 HEKTHBHOCTD

BytnepoBa. YraepoaHblii cKelleT OPraHMYEeCKOW MOJIEKYJbl. 3aBUCHMOCTH CBOMCTB BEIECTB OT

XUMHUYECKOTO CTPOCHMS MOJIEKY. MI30MepHsi 1 H30MEPBI. 2

[lonsitue o ¢yHkuuoHanbHOW rpymnmne. Pamukan. IlpuHuMnel kimaccupuKaluu OpPraHUYECKHX

COoeMHEeHUI. MexayHapoaHas HOMEHKJIATypa M HPHUHIMIB HOMEHKJIATYpPbhl OPraHUYECKHX

coenunenuil. [lonsiTue 00 a30TCoAEPKAMNX COCAUHEHUAX, OMOJIOTMYECKN aKTUBHBIX BEIIECTBAaX

(yrmeBomax, kupax, Oelkax W Ap.), BBICOKOMOJEKYISPHBIX COEAMHEHUAX (MOHOMED, MOJIHMED,

CTPYKTYpPHOE 3BEHO)

IpakTHYeckne 3aHATHS 2

IpeanpuHuMaTebCcKHe KOMIIETEHIIUM

Homenkiiatypa opraHu4ecKux COeTMHEHUI OTAEIbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIIICHHBIC U

apoOMaTHYeCKHUE YTIIEBOJOPO/IbI, CIIUPTHI, (EHOIBI, adbACTUIbl, KETOHBI, KAPOOHOBHIE KHCIOTHI U 2

np.) CocTaBieHHE TONHBIX M COKpPAUIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHM4YecKUX BEIIECTB
OTJIEIIbHBIX KJIACCOB, MCIOJb3Ysl UX HAa3BaHUs 110 CUCTEMAaTUYECKON U TPUBUAIILHON HOMEHKIIAType
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(aTHIIeH, aneTWiieH, TiMIepuH, (GeHomn, dbopMmanbaerua, YKCyCHas KHUCIOTa, TIUIWH). PacdeTs
npocreiiel (GopMyIibl OPraHuYecKOM MOJIEKYJIbl, HCXOMsI U3 3JIEMEHTHOr0 cocTana (B %)

Tema 4.2.
CBolicTBa
OPraHUYECKHUX
COCIMHEHU I

OcCHOBHOE cO/Iep:KaHue

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOWCTBA OPraHMYECKUX COCAMHEHHUN OTIEIbHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(UKaMd ¥ HOMEHKIJIATYypbhl BHYTPH KJIacca,; TOMOJOTMYECKHH psan u obOmas ¢Gopmyna;
n3oMepusi; pU3nUecKre CBONCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI MOJIYYEHHUs):

— IpeeIbHbIE YIIIEBOJOPO/Ib] (AIKAaHbI M LIMKIIOATIKAHbI). 'opeHre MeTaHa KaK OJJMH U3 OCHOBHBIX
HUCTOYHMKOB TeIJa B NPOMBIIIICHHOCTH M ObITy. CBOIWCTBAa NPHUPOAHBIX YIJIEBOJOPOJIOB,
HaXO0XXJCHUE B IIPUPOJIE U IPUMEHEHHE AJIKaHOB,;

— HelpenebHble (AJIKEHbI, aJIKUHBl U AJKaJWEHbl) U apoOMaTHYECKHE YIrieBoJoponabl. ['opeHue
alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU M PE3KU METaJJIOB

— KHCIIOPOJCOAEp)KAIINe COSAMHEHUS (COUpPTHl M (PEeHOINBI, KapOOHOBBIE KHCIOTHI U 3(QUPHI,
aJIbJIETU]Ibl U KETOHBI, JKHUPHI, yriaeBobl). [IpakTruueckoe npruMeHeHne dTUICHTIINKOIIA, TIIUIEPUHA,
¢denona. [Mpumenenne Qopmanbaernaa, aneTaabAeTHIA, YKCYCHOW KHCIOTHL. Mbplia Kak COJU
BBICIIMX KapOOHOBBIX KHCIOT. MooIye CBOMCTBa MbliIa

— a30TCOJEpXKALUE COEAMHEHUs (aMMHBI W aMMHOKUCIOTHI, Oeyiku). BbicokomosekylspHbIe
COeMHEHUs (CUHTETHYECKHE W OHOJIOTMYECKU-aKTHBHbIE). MOHOMEp, MOJIMMEp, CTPYKTYypHOE
3BeHO. [lonumepu3anys STUIEHa KaK OCHOBHOE HAIIPaBICHUE €r0 UCIOJIb30BaHUS.

I'eHeTHYeCKas CBA3b MEXKY KJIAaCCAMU OPraHU4ECKUX COCIUHEHUN

IIpakTHYecKkne 3aHATHA

CBoiicTBa OpraHMYeCKHUX COEIMHEHMH OTIENbHBIX KIJIACCOB (TpHBHAJIbHAS W MEXIYHapoOJHas
HOMEHKJIATypa, XHMHUYECKHE CBOICTBa, CMOCOOBI TMOJY4YEHMs): TMpeAeibHble (alkaHbl U
LIUKJIOAJIKAHbI), HEMpeAeabHbIe (aJIKEHBI, ATKUHBI U alKaJMeHbl) 1 apOMaTHYECKUE YIIIeBOIOPOIbI,
CHUPTHI ¥ (EHOJIbI, KApOOHOBbIE KUCIOTHI ¥ 3PUPHI, ATIbJETU/IbI U KETOHbI, AMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3a/laHUsI Ha COCTABIICHUE YPAaBHEHUH XUMHUYECKUX PEAKLIUN C
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAHUH UX COCTaBa M CTPOEHUS

CocraBieHue cxeM peakuuid (B TOM YHCIEe TO MNPEAJOXKEHHBIM LEeNoYKaM IpeBpalleHHi),
XapaKTepU3YIOMIUX XUMHYECKHE CBOWCTBA OpPraHMYECKHX COEJIMHEHUN OTHAEIbHBIX KJIACCOB,
CrocoObl WX TOJYYeHUS M Ha3BaHHE OPraHUYECKHX COEJMHEHHMH 10 TPUBHAIBHONW WM
MEXIYHapOAHON CHCTEMaTHYeCKOW HOMEHKIATYpe.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUil Ha CBOMCTBA OpPraHMYECKHX
COEJTMHEHHH OT/IETBHBIX KIaCCOB

OK 01
OK 02
OK 04
IIK 2.2
IIK 2.4
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JlabopaTopnasi padora

JIaGoparopnas pabota “IIpeBpaiieHuss OpraHMUECKUX BEIIECTB MPU HarpeBaHUM'".

[TomydeHnne STWineHa M UW3y4EHHE €ro CBOKMCTB. MoJenupoBaHHE MOJEKYI M XUMHYECKUX
NpeBpalIeHHii Ha IPUMepe ITaHa, ITUIICHA, allCTUIICHA U JIP.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJlEPKAHUE

JlabopaTopnasi pabora

@OuU3NKO-XMMUYECKHE CBOICTBA OpPraHMYECKMX COEAMHEHHMH, WCIOIB3yeMbIX TP YyOOpKe
NOMEIIeHUH (TOCTUHUYHOTO (poH1a).

Tema 4.3. OcHoOBHOE co/lep:KaHue OK 01
Unenrnukanms Teopernyeckoe o0yuenmne OK 02
OpraHU4YeCKUX OK 04
BOLLLECTE. 1X buooprannueckue coeguHenus. [Ipumenenue u Ouonormyeckas poib yriieBoaoB. OKucieHue K 2.2
BHieHHéH VIJI€BOJAOB — HCTOYHHMK DHEPTUU KUBBIX OpraHu3mMoB. OONacTH NPUMEHEHHS aMHUHOKHCIIOT. K 2‘ 4
DUMEHEHIE B [IpeBpartenus OenkoB muiy B opraHusme. buonornuyeckue QyHkiuu OenkoB. buonornueckue ’
p N (byHKINN )KUPOB.
OBITOBOI U
. | IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COACPKAHME

IIPOU3BOJCTBEHHON . .

Ponp opranuueckoil XMMUM B peHIEHHH NOpoOJeM NHILEBONM O€30IaCHOCTH U CAHUTAPHO-
NEeSITeIbHOCTH .

TUTHEHNYEeCKON Oe30MacHOCTH
YyeJioBeKa = =

Ponp opranmueckoll XMMHM B pELIEHUU MPOOJIEM SHEPreTHYeCKOl OEe30MMacCHOCTH, B Pa3BUTUU

MEIULUHBI, CO3JAaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHMKOB 3HEPruM (aJbTepHATHBHBIE

WCTOYHUKH dHEPTuH). OmacHOCTh BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OPTaHUYECKHUX BEIIECTB

OTJENBHBIX KJIAcCOB (YTJIEBOAOPO/bI, CHUPTHIL, (HEHOJBI, XJIOPOPraHUYECKUE IPOU3BOJHBIE,

aJIbJIETUJIBI U JIP.), CMBICJI TOKA3aTeNsl MPEAENIbHO TOMYCTUMOW KOHIEHTpallun

JlabopaTopHble 3aHATHUS

JIaGopartopHas pabota: “UneHTuukanus opraHiuyeckKiux COeAMHEHUH OT/IEIbHBIX KJI1acCOB™

WnenTudukanysi OpraHMYecKHX COCAMHEHUH OTAEIbHBIX KIAcCOB (Ha TpPHUMEpE albleTHIOB,

KpaxMaia, yKCyCHOM KHUCIIOThI, O€JIKOB U T.II.) C UCHOJIb30BAHUEM UX (PU3MKO-XMMUYECKHUX CBOICTB

M XapaKTepHBIX KAUeCTBEHHBIX peakuuii. JleHaryparus Oenka nmpu HarpeBaHuu. L{BeTHbIE peaknnun

6enxoB. BO3HUKHOBEHHE aHATUTHUECKOTO CUTHANA C TOYKU 3PEHMS XMMHUYECKHX MPOILIECCOB MPH

MPOTEKAaHWH KAYECTBCHHOW pPEaKlWH, TO3BOJSIIOMEH HWIACHTU(GUIIMPOBATh IPEIIOKECHHBIC

OpraHUYecKue BelecTBa
Kourpoannas C Typa ¥ CBOWCTBAa OPraHMYECKUX BEIIECTB
pa6ora 3 TPYKTYP P
Pa3pean S. Kuneruyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIul
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Tema 5.1. OcHoOBHOe co/iep:KaHue OK 01
Ckopocth OK 02
XUMHYECKUX Teopernueckoe odyuenune
PeaKIH. CKOpOCTh PeakIliu, €€ 3aBUCUMOCTh OT PAa3IMYHbIX (JAaKTOPOB: MPUPO/IHI PEArHPYIOIINX BEIIECTB,
XUMHHECKOE KOHIIEHTPALMU PEarupyrouux BeIIeCTB, TeMIEpaTypbl M IUIOIAAM PEAKIIMOHHON MOBEPXHOCTH.
PaBHOBCCHC TerutoBbie 3PPEKTH XUMUYECKUX peakiMid. DK30- U YJHJOTEPMHUYCCKHE, PEAKLIUH.
OO6patuMocTth peakiuil. XMMUUYECKOE PAaBHOBECHUE U €r0 CMEILEHUE O] JEHCTBUEM pa3IMUHBIX
(akTOpOB (KOHIIEHTpALMSl PEAareHTOB MM NPOAYKTOB PEaKIMM, JaBlICHHE, TeMIepaTypa) s
CO3JIaHMsI ONTUMAJIBHBIX YCJIOBUI NpoTeKaHust xumuyeckux npoueccos. Ipunnun Jle [atense
[MpakTuyeckue 3aHATHA OK 01
Pemrenne nmpakTHKO-OpUEHTHPOBAHHBIX 3aJlaHU HA aHAIHU3 (PAKTOPOB, BIUSIONIMX HA U3MEHEHHE OK 02
CKOPOCTH XMMHUYECKOW peakluu, B T.4. C MO3ULUH IKOJIOTHYECKHU 11e1eCO00Pa3HOro MOBEACHUS B
OBITY U TPYJOBO ACATEIHHOCTH B LIEJISAX COXPAHEHHS CBOETO 37I0POBBS U OKPYKAIOIIEH TPUPOTHON
cpeapl.
Pemrenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHuMi HAa npumeHeHue npuHuouna Jle-llarense s
HaXOXKJCHHUs HalpaBJICHUs] CMEILEHHUs] PaBHOBECHS XMMMYECKOW peakiuM U aHaiu3 (akTopoB,
BJIMSIIOIUX HA CMEIIEHUE XUMUYECKOTr0 paBHOBECHS
Pa3nean 6. PacTBOpBI
Tema 6.1. OcHoBHOE co/lep:KaHue OK 01
TonsTue o Teopernyeckoe odyueHue OK 02
pactBopax PactBopeHnue kak pusuko-xumuyeckuil npouecc. PactBopel. CiocoObl MPUTOTOBIIEHUSI PACTBOPOB. IQIE (2)72
PactBoprmMocTs. MaccoBast 1011 pacTBOPEHHOIO BeniecTBa. CMBICH NTOKa3aTeNs NpeaesIbHO K 2' 4
JIOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOi 0€3011acHOCTH. @ ’
IIpojeccnonaIbLHO-OPHEHTUPOBAHHOE COAEPIKAHUE opmupyemoie
IIpennpunuMaTtenbckue KOMIETEHIMH npeonp unuma@eﬂbczcue
1. Pemenre npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN Ha PaCTBOPHI, UCIIOIb3yeMbIE B KoMmemenyUL.
OBITOBOM M TIPOM3BOJICTBEHHOU JIEATETLHOCTH YEJIOBEKA -Crparermeckoe
2. [IpaBuia HKOJIOTHYECKH 11e71eCO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOU JAEATEIBHOCTH B MI’AHHHGHHG
LEJIAX COXPAHEHHUS CBOETO 3JJ0POBbS U OKPYKAIOIIEH TPUPOJTHOM CPelibl; ONTACHOCTh BO3JICUCTBHUS &Blza;:;;:ecme
Ha JKUBBIE OPTaHU3MBI OTIPEJIEIIEHHBIX BEIECTB.
OcHoBHoOe coJep:kaHue OK 01
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Tema 6.2. JlaGopaTopHbie 3aHsATHS 2 OK 02
Hccnenosanme JIaboparophas padota «[IpuroToBjicHrE paCTBOPOBY. OK 04
CBOHCTB PAaCTBOPOB | [[puroToBICHHE PACTBOPOB  3aiaHHON  (MAaccoBOil, %) KOHLCHTpaHH (C  [PAKTHKO- 1K 2.2
OpPHEHTHPOBAHHBIMU BOIIPOCAMHM) M ONPEICIICHUE CPE/IBI BOAHBIX PACTBOPOB. 2 K 2.4
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlEPKAHUE
Perienue 3a1a4 Ha MPUTOTOBJICHHUE PACTBOPOB
Paznen 7. Xumus B 6bITY M IPOM3BOACTBEHHOI IeATEILHOCTH Ye10BeKa OK 01
Tema 7.1. OcHoBHOE coep:kaHue OK 02
XuMmus B ObITY U T 5 2 OK 04
HPOM3BONCTBOHHO eopeTHecKoe 06yyenne _ _ OK 07
eATEIBHOCTH Hogeiimne mocTrkeHust XMMHYECKOH HAYKH W XMMHYECKOH TEXHONOrHH. Ponp xumuu B MK 2.2
qorToReKa 00eCIeYeHN N YKOIOTUIECKOM, SHEPIeTUYCCKON U MUIIEBON OC30MaCHOCTH, PA3BUTHH MEIUIIMHBI. 5 MK 2.4
[TpaBuia MoMCKa W aHAIM3a XMMHUYECKOW MH(OPMAIIMU U3 PA3IMYHBIX UCTOYHHUKOB (HAydHAs U Dopmupyemvie
yueOHO-HaydHas IUTepaTypa, CpeICTBAa MacCoBOM MH(OpMaInu, ceTh MHTepHET) npeonpuuMamensekue
HpaKTI/I‘IECKI/Ie 3aAHATHUA KomnemeHnyuu.
IIpodeccrnonanbHOE-OPHEHTHPOBAHHOE CO/IEPKAHME - HaBbiku
IpeanpuHEMAaTEIbCKHE KOMIETEHIHHM: KOJUIEKTHBHOM paboThI
[Touck ¥ aHANIN3 KEHCOB O MPUMEHEHHH XUMHUYECKUX BEIICCTB M TEXHOJIOTHI C ydeToM Oymymiei U YIPaBJICHUS
npoeCCHOHAIBLHON  JCATEIBHOCTH [0 TEMaM: BaXHEHIINE CTPOUTEIBHBIC MaTCPHAIIBI, 4
KOHCTPYKIIMOHHBIE MaTepuaibl, KPAacKH, CTEKJI0, KepaMHKa, MaTephaibl I DICKTPOHHUKH,
HAHOMAaTepHallbl, TEKCTHJIbHBIE BOJOKHA, MCTOYHHUKH SHEPIHH, OPraHUYECKHE W MHHEpabHBIE
yI00OpeHHUs, ICKApCTBEHHbBIC BEIIECTBA, OBITOBAS XUMHSL.
3amura: [IpencraBiaeHne pe3yIbTaToB pPelieHUs KeicoB B (hopMe MUHHU-I0KIa/1a ¢ pe3eHTaluen
IMpomexxyTouHasi aTTecTAIUs MO TUCHUILIMHE (KOHTPOJIbHAsI padoTa) 2
Bcero 72
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3. YciaoBus peanu3anuu NporpaMMbl 001e00pa3oBaTe/bHOM I CHUILTHHBI

3.1. TpebGoBanusi K MUHMMAJILHOMY MaTePUATbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanvii IporpaMMbl JUCHUIUIMHBL JTOJKHBI OBITH MPEAYCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIICHUS: YIYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHO
XUMHUYECKOH J1abopaTopuH.

OO6opynoBanue y4eOHOro kKa0uHeTa (HALJISIIHbIE MOCOOUs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEed MOJEKYJ, MOJACIU KPUCTAUIMYECKUX PEIIETOK,
KOJUIKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUIEKIIMSA TOPHBIX MTOPOJ U MHUHEPAJIOB, Tabnuia Menaeneena, yueOHbie GUIbMBI,
1 poBbie 00pa30BaTEIbHBIE PECYPCHI.

Texnunueckue cpeacrsa oOOy4YeHHsi: KOMIBIOTEp C  YCTPOWCTBAMM
BOCIIPOU3BEJECHUSI 3BYKa, NPHUHTEP, MYJIbTUMEAHA-NIPOEKTOP C 3KPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanue jadopaTopun U pado4ux MecT Jad0OpaTOPUM: MEH3YPKH,
MUINETKU-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JIyIbl, MPEAMETHBIE U
MOKPOBHBIE CTEKJIA, IJTAHIIETHI JJI KaleJlbHbIX peakuuid, GuiabTpoBalibHAsI Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE MNPOOUPKH, PE3UHOBBIE NPOOKH, (POHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIC MaJIOYKU, IITATUBBI IJI1 MPOOUPOK; MEPHBIC ITUIUHIPHI,
BOPOHKHM CTEKJISIHHBIE, BOPOHKH JenuTeNnbHble HuauHAapuueckue (50-100 mo),
CTYIIKH C MecTUKOM, ¢aphopoBbie YaIlKy, MUHIETH, PUIBTPHI OyMaXKHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JIA0OPAaTOPHbIE IITATHUBBI, CITUPTOBHIE
TOPEJIKU, CIUYKH, TPUOOP JIJIsl TIOJTyYEeHHs Ta30B (WM MPOOUpPKA C Ta300TBOIHOM
TpyOKOIi), Aepkareiau MJid NOpOOMPOK, CKISIHKA [JIsl XPaHEHHsS] PEAKTHUBOB,
pa3aatoyHble TOTKU; XuMuueckue ctakanbl (50, 100 u 200 mi); mmarenu; MMHLIETHL;
TUTEJIbHBIE IIUIIBL, CEKYHIOMEPHI (TaliMepsl), MepHble TpoOupku (Ha 10-20 M) u
MepHbIe KoJI0bI (25, 50, 100 u 200 mut), BoasiHas 6aHs (MM TEPMOCTAT), CTEKJISIHHbBIC
MajJ0YKH; KOHMYECKHe KoJObl myis TtuTpoBaHus (50 u 100 mur); MHAMKATOpHBIE
MOJIOCKKM st omnpeneneHuss pH u  cranpgapTHas WHAUMKATOpHAs — IIKaja;
YHUBEpCAIbHBIA UHIUKaTOpP; numneTku Ha 1, 10, 50 M (wnu mo3atopst Ha 1, S u 10
MJI), OIOpeTKH Uil TUTPOBaHMs, MeAUIMHCKHE Immpuibsl Ha 100-150 wmo,
Ja00paTOpPHBIE W/WIU aHATUTHYECKUEe Bechl, pH-MeTphl, CymmibHbIN mKad, u ap.
nabopatopHoe 000py10BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

OCHOBHBIE HCTOYHUKH:

1. Pymutuc T'.E., ®enpaman O.I'. / Xumus. 11 xmacc. Yuebnuk. bazosbrit
ypoBeHb — M.: [IpocBemienne, 2021
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2. Pymsutuc I'.E., ®enpaman O.I'. / Xumusa. 10 knacc. YueOnuk. bazoBbiii
ypoBeHb — M.: [IpocBenienune, 2021

3. Hoommuckuit M. WM. Xumusa: yueOnuxk mns 10 (11) xmacca. / W.N.
Hosommuuckuit, H.C. HopommHckas. - Mocksa: Pycckoe cioso, 2020. - 440
c. - : https://ibooks.ru/bookshelf/374163/reading - TekcT: MEKTPOHHBIH.

4. Xumust: yaeOHUK IS cpeaHero mpodeccuonanbHoro obpazosanms / 10. A.
Jlebenes, I'. H. ®aneeB, A. M. T'omy6es, B. H. IllamoBan; mox oOmieit

penakmuert I'. H. daneeBa. — 2-¢ u3n., mepepad. u gon. — Mockaa:
M3natensctBo IOpaiit, 2021. — 431 c¢. — (IIpodeccuonanproe
obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: 31eKTpOHHBIN //
OO6pazoBaTenbHas matgopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/470929

26


https://ibooks.ru/bookshelf/374163/reading
https://urait.ru/bcode/470929

4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTAaTOB OCBOEHMsI 00111e00pa3oBaTeILHOM
AUCIHUANIMHBI

KoHTpoib 1 olieHKa pe3ysIbTaTOB 00yUYeHHUs OCYILECTBIISETCS IPENoJaBaTesieM
B TMpoIEecce TMPOBEACHUS TMPAKTUYECKUX 3aHATUA M J1abOpaTOpHBIX padorT,
TECTUPOBAHUS, & TAKKE BBHITTOJTHEHHS 00YJaIONUMUCS MHANBUAYATbHBIX 3aJaHUH,
IIPOEKTOB, UCCIIeI0OBaHUN. Pe3ylbTaTel 00y4eHUs: ONPENEIIOT, YTO 00yJaromuecs
JOJDKHBl 3HATh, IMOHUMAaTh W JEMOHCTPUPOBATH [0 3aBEPUICHUU H3YUYCHUS
JUCHUTUTUHBI.

Jnst hbopmupoBaHUsl, KOHTPOJIS U OLEHKH PE3yJbTaTOB OCBOCHUSI y4eOHOMU
JTUCHUTUIMHBI UCTIONIB3YETCS] CUCTEMA OILICHOYHBIX MEPONPUATHMA, TPEACTABIISIONIASN
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIPUSATUN, COTJACOBAaHHBIX C PE3yJIbTaTaMU
oOyuenwus u chopmynupoBaHHbIX ¢ yaetoM @I'OC COO (mpeaMeTHbIe pe3yIbTaThI

no gucuuiuinae) u ®I'OC CIIO.

Ne Monyts / Pasnen PesyabTaT 00yuenus Ouenotmsie OK, IIK
/ Tema MepOonpPUSITUS
I OcHOBHOM MOaYJIb
1 |(Pa3gea 1. DopMyanpoBaTh

OcHoBbI 0a3oBble NOHATHSA U
CTpOeHMs 3aKOHbI XUMHHU
BellecTBa

1.1 |Crpoenue aromoB|CocraBnsate xumuueckue |1. Tect «Ctpoenue aromos |OK 01
XUMHUYECKHX (bopMyIbl COeIMHEHUH B |XUMHYECKUX JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUH CO IPUPO/Ia XMMUUECKOMN
npupoja CTETIEHbIO OKUCIICHUS CBSI3U».
XUMHYECKOHN XUMHYECKHX DJIIEMEHTOB, |2. 3a1a4u Ha COCTaBIIEHHUE
CBA3HU UCXO0/1 U3 BAJIGHTHOCTH |XMMUYECKUX (OpMyII

1 NIEKTPOOTPULIATEIFHOCTH | IBYXaTOMHBIX COETMHEHUI
(oxcuaoB, cynbhuaIoB,
TUAPUIOB U T.I1.).

1.2 |Ilepmogmueckuii |XapakTepu3oBaTh IIpakTuko- OK 01
3aKOH U TabNUIla |XUMHUYECKHUE DJIEMEHTHI B |OPHEHTUPOBAHHbIE OK 02
J.1. MenneneeBa |COOTBETCTBUU € UX TEOPETUYECKUE 3aJaHUs Ha

MIOJIO)KEHHUEM B XapaKTepU3aLHUI0

MIEPUOIUYECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB
J.1. MenneneeBa

XUMHUYCCKUX 3JICMCHTOB:
«Metanmnuueckue /
HEMETaJUTMIECKUE
CBOICTBA,
AIEKTPOOTPHUIIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHNYCCKHUX 3JICMCHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOCHHEM H
MOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX AJIEMEHTOB
J.. MenneneeBay.
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Ne Monya / Pasnen Pe3yabTaT 00yueHus Ouenounsre OK, IIK
/ Tema MeponpuATHs
2 |Pasznen 2. CocraBiasaTs KonrtpoabHas padora
XuMuuyeckue YPaBHEHHUSI i CXE€MbI «CTpoeHue BemecTsa u
peakuun XHMHYECKHX PEAKIUil | XuMHYECKHE PeaKuu»
2.1 |Tumsr CocraBnsTh peakuuu 1. 3anaun Ha cocraBnenue |OK 01
XUMHYECKHUX COETMHEHUS, YpaBHEHU peakIuii:
peaxkuuit pasioxeHusi, oOMeHa, — COEIMHEHM S, 3aMEILEHUS,
3aMelIeHMs, pas3ioxeHus, oOMeHa u
OKHUCJIUTEIBHO- peaxkiuuii ¢ yuactueM
BOCCTaHOBUTEJIbHbBIE KOMIUIEKCHBIX COEAMHEHUN

peaKLK U peaKIuu
KOMILJIEKCOOOpa30BaHUs
(nHa mpumepe
TUIPOKCOKOMIUIEKCOB
ATIOMUHMUS U IIMHKA) C
y4acTUEM
HEOPTraHUYECKHUX
BEIIECTB

(na mpumepe
T'HJIPOKCOKOMILJIEKCOB
AIIOMHUHUS U LINHKA);

— OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX
peaxiuii ¢ UCTOIb30BAHUEM
METO/1a 3JIEKTPOHHOTO
OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coelMHEHUN (Ha mpuMepe
I'MJIPOKCOKOMILIIEKCOB
[IUHKA U QJIFOMHUHHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTEPUCTHK MPOAYKTA
PEaKIuu COSIMHECHHUS,
MacCOBOM WJIH 00bEMHOM
JIOJTU BBIXO/1a IPOJYKTa
peaKuy COeMHEHUS OT
TEOPETUYECKH BO3MOXKHOTIO;
00BEMHBIX OTHOIIICHHI
ra3oB; KOJMYECTBEHHBIX
XapaKTePUCTHK UCXOTHBIX
BEIIECTB U MPOIYKTOB
peaxiuu; Maccol (00beM,
KOJIMYECTBO BEIECTBA)
MPOJYKTa peaKkiuu, €Ciiu
OJIHO M3 BEILECTB JAHO B
BU/JIE pacTBOpa C
OIIPEAETIEHHON MAacCCOBOM
JIOJIEN PaCTBOPEHHOIO
BEIIIECTBA.
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Monya / Pasnen Pe3yabTaT 00yueHus Ouenounsre OK, IIK
/ Tema MeponpuATHs
Onexrponutuuec |CocraBisaTh ypaBHeHUs |1. 3aganus Ha cocraBinenue |[OK 01
Kas TUCCOLMAIUS |[XUMHUYECKUX PEAKIIMK  |MOJIEKYJISIPHBIX U MOHHBIX
Y MOHHBIM OOMEH |MOHHOTO OOMEHa C peakiuii ¢ yyactuem
y4acTUeM OKCHJIOB, KUCJIOT,
HEOPraHUYECKUX OCHOBAaHMH U COJIEH,
BEIICCTB MOHHBIX peaKIuil
TUPOJIN3A COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHUCIIOTHOCTH CPEIBL.
2. JlaboparopHas paboTa
«Peakiuu rugponuzay.
Paznea 3. HccnenoBarsb crpoenne |KonrpoabHas padora
Crtpoenne u H CBOIiCTBa «CBoiicTBa
cBOlicTBa HEOPraHMuYeCKuX HEOPraHMuYeCcKuX
HEOPraHMYeCKHX |BelecTB BeleCTB»
BelleCTB
Knaccudukanus, |Knaccudumuposars 1. Tect «Homenknarypau [OK Ol
HOMEHKJIATypa M |HEOpraHMYECKHUe Ha3BaHuWe Heopranunveckux |[IpenqnpuHuMarensckue
CTpOCHHE BEIIIECTBA B BEIIECTB UCXOJI U3 UX KOMITETEHITNH:
HEOPraHMYECKUX |COOTBETCTBHH C MX XUMHYECKON popmyibl uin |- [lepconanbHas
BEIICCTB CTpPOEHUEM COCTaBlIeHHE XUMUYEeCKoi |3(hPeKTUBHOCTH
(bopMyJIbl UCXOS U3 (3bdexTuBHOE THUHOE
HAa3BaHMsI BEILIECTBA MO IUTAaHUPOBAHHE 3a]1a4,
MEXTyHAPOIHOMN HITH YMEHHUE PacCTaBIATh
TPUBUAIBHOMN MPUOPUTETHI, YMEHHE
HOMEHKJIATYpe». JIOBOJIUTH HAYATOE 10
2. 3agaun Ha pacyeT KOHIIQ)

MacCcOBOM J0JH (Macchl)
XUMHYECKOI0 2JIEMEHTa
(coenMHEHUs) B MOJIEKYIIe
(cmecn).

3. [IpakTrdeckue 3a1aHus
Mo KJaccuuKaIu,
HOMEHKJIaType U
XUMUYECKUM (popMysiam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. IpakTryeckue 3aAaHus
Ha OIpeieJIeHUe
XUMHUYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSI3U U
THTA KPUCTAIINYECKON

PEIIETKH.
dusuko- VYcraHaBiuBaTh 1. Tect «OcobeHHoctu OK 01
XUMUYECKHE 3aBHCUMOCTh (PU3UKO-  |XMMHUYECKHX CBOUCTB OK 02
CBOMCTBaA XUMHYSCKHX CBOHCTB OKCHJIOB, KMCIIOT,

HEOPraHUYECKUX |HEOPraHMYECKHUX OCHOBaHUH, aM(OTEpHBIX

BEIIECTB BEIIECTB OT CTPOCHUS TUAPOKCUIOB U COJIEI.
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Ne Monya / Pasnen Pe3yabTaT 00yueHus Ouenounsre OK, IIK
/ Tema MeponpuATHs
aTOMOB M MOJIEKYI, a 2. 3agaHusi Ha COCTABJICHUE
TaK)Ke THIa YpaBHEHUN XUMHUYECKUX
KPUCTaJUIMYECKOU peakumii ¢ ydacTuem
pelIeTKH MPOCTBIX U CIIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIOB U aM(OTEPHBIX
AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(OTEPHBIX
THJIPOKCH/JIOB,
HEOPraHUYECKUX COJIEH,
XapaKTePU3YIOMIUX UX
CBOICTBa U CIIOCOOBI
MOJIyYEHUSI.
3. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOIICTBa U MOJIy4YEHUE
HEOpPraHUYECKUX BEILECTB.
4. JJaboparopnas paboTa
«CBolicTBa METAIJIOB U
HEMETAIIJIOBY.

3.3 |Upentuduxamms [OOocHOBBIBaTH 3HauUeHHE [[IpakTHKo- OK 01
HEOPraHWYECKUX |M MPUMEHEHUE opueHthpoBaHHble 3a1anusa |OK 02
BELIECTB HEOPraHUYECKUX 10 COCTABJICHUIO

BEIIECTB B OBITOBOM U |XMMHUYECKUX PEAKLUN C
IIPOU3BOJICTBEHHON y4acTUEM HEOPraHU4YeCKUX
JESATEIIBHOCTH YEJIOBEKA |BEILLECTB, UCIIOJIb3yEMBbIX
ux usuko- JUTSL UX UIEHTU(UKALUY U
XUMHUYECKHUMHU MPOMBIIIJIEHHBIX CIIOCOO0B
CBOMCTBaMH [IOJIy4YEHMUS.

4  |(Pazgen 4. HccnenoBarb crpoenne |KontrpoabHas pabora
Crpoenne n U CBOlicTBa «CTpoeHue u cBOMCcTBa
cBoiicTBa OPraHM4YecKNX BellecTB |OPraHu4YecKnX BellecTB)
OPraHu4ecKux
BellecTB

4.1 |Knaccuduxamnus, |KnaccudumnmponaTth 1. 3aganus Ha coctaBieHue |[OK 01
CTpOEHHE U OpraHMYEeCcKHE BEUIeCTBa |Ha3BaHUM OpraHMYeCKUX [IpennpuHuMaTenbckue
HOMEHKJIATypa  |B COOTBETCTBHHU C UX COEIMHEHUH 110 KOMIIETEHIINH:
OPraHUYECKUX CTPOCHUEM TPUBHAIIBHON WIH -IlepconanbHas
BELIECTB MEXyHapOIHON 3P HEKTUBHOCTD

CHUCTEMAaTUYECKON
HOMEHKJIATYypE.

2. 3amaHus Ha COCTaBJIEHUE
MIOJIHBIX Y COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.
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Ne Monya / Pasnen Pe3yabTaT 00yueHus Ouenounsre OK, IIK
/ Tema MeponpuATHs
3. 3ajaun Ha onpezeneHue
npocreien Gopmyibl
OpraHUYECKON MOJIEKYJIbI,
MCXO/1 U3 DJIEMEHTHOI'O
coctana (B %).

4.2 |CsoiicTBa VYcTanaBinnBaTh 1. 3amanus Ha coctaBiaenue |OK 01 OK 02
OpPraHU4eCKUX 3aBHCUMOCTh (PU3UKO-  |ypaBHEHHMH XMMUYECKUX IIK 2.2
COCIMHEHUN XUMHUYECKUX CBOMCTB peakuuii ¢ yyacTuem [IK2.4

OpPTraHWYECKUX BEIECTB |OpPraHUYECKHX BEIECTB HA

OT CTPOEHUSI MOJIEKYJI OCHOBAHHUU UX COCTaBa U
CTPOCHHUSL.
2. 3aaHus Ha COCTaBIICHUE
YpaBHEHUN XUMUYECKUX
peaxkiuu,
WJUTFOCTPHUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX
peaKkuuii ¥ FeHETUYECKOU
CBSI3U OPraHUYECKHUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHsble 3agaun 1no
YPaBHEHUSAM PEaKIUi C
Y4aCTHEM OPTraHUYECKUX
BEIIECTB.
4. JIaboparopHas paboTa
«ITonyuyenue 3TrIIeHA U
H3YyUYEHHUE Er0 CBOMCTBY.

4.3 |Unentudukamus |O6ocHOBBIBaTH 3HaUeHUE |[IpakTuko- OK 01 OK 02
OpraHUYECKUX U IPUMEHEHHUE opueHTthpoBaHHble 3a1anus |[1K 2.2
BelecTs. Mx OPraHUYECKHUX BEUIECTB B (IO COCTABJIEHUIO K 2.4
3HA4YCHUE U OBITOBOI U XUMHUYECKUX PEAKIUH C
MIpUMEHEHNE B MIPOU3BOICTBEHHOM Y4acCTHEM OPTaHHUYECKUX
OBITOBOI U JIEATETbHOCTH YEJIOBEKA |BEIIECTB, HCIOIb3yEMbIX
MIPOU3BOJICTBEHHO |UX (PU3HKO- TSl UX UJICHTU(DHUKALIUY B
1 IeATEeNbHOCTH |XUMUYECKUMHU OBITY U TIPOMBIIIICHHOCTH.
YyesoBeKa CBOMCTBaMH

5 |Pa3nmex S. HccnenoBarn KonTpoabnas padora
Kunernuyeckue u |paBHOBecHe H CKOPOCTh |«CKOPOCThL XMMHYECKOM
TEPMOAMHAMHUYE |XUMHYECKHX PEaKUHi |peakuuu U XMMHYECKoe
CcKHe paBHOBeCHE»
3aKOHOMEPHOCTH
NPOTEeKAHUA
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Monyas / Pazgen
/ Tema

PesynabTaT 00yuenunst

OnenovyHnie
MeponpusTHsI

OK, IIK

XHMHYECKHX
peakuuit

5.1

CxkopocTh
XUMHYECKHUX
peaKuui.
XuUMHYECKOE
paBHOBECHE.

HccnenoBaTh BIUSHIE
KOHIICHTpaIluu
pearupyromux BemecTB
U TeMIIepaTypbl Ha
CKOPOCTh XUMHUYECKHUX
peakuuid. MccienoBarh
BJIIMSHHAE U3MEHEHHUS
KOHIICHTPAIIUX BEIIECTB,
peaKkIK CpesIbl U
TEeMIIEpaTyphl Ha
CMelleHHEe XUMHUYECKOT 0
paBHOBECHUS

1. JlaboparopHas pabota Ha
BBIOOD:

— «Ornpenenenue
3aBHCHUMOCTH CKOPOCTHU
peaKIMy OT KOHLIEHTPAITH
pearupyroux BeIecTB;
— «Ornpenenenue
3aBHCUMOCTH CKOPOCTHU
PEaKIMU OT TEMIIEPATYPBI».
2. IIpakTuko-
OpPUEHTHPOBAaHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHanmu3 (paKkTopoB,
BIUSIOUINX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOU
peaxIuu.

3. 3agaun Ha pacyeTh
TEIIOBBIX A PeKTOB
XUMHYECKUX PEeaKUui U
oTpejieNieHue THIIa PEaKuu
(o TerutoBOMY 3 eKTy:
9K30- ¥ SHIOTEPMHUECKHUE).
4. IIpakTuko-
OpUEHTUPOBAHHBIE 3a/IaHUS
Ha TIPUMEHEHUE MPUHITUTIA
Jle IIlaTense mis
HaXOK/ICHUS HAIPaBJICHUS
CMEILEHHS PABHOBECHS
XAMHUYECKOW PEaKUU U
aHanu3 (pakTopoB,
BIIMSTFOIIIMX HAa CMEIEHUE
XUMHUYECKOTO PaBHOBECHSI.
5. JlabopaTopHas pabora
«M3yueHue BIUSIHUS
pa3ianyYHbIX (PaKTOPOB Ha
CMEIlEHHE XMMUYECKOTO
PaBHOBECHSI.

OK 01 OK 02

Pasznea 6.
PacrBopbl

HccaenoBarpb
pacTBoOpbI

KonTposbHnas padora no
Teme «PacTBOpbD

32




Ne Monya / Pasnen Pe3yabTaT 00yueHus Ouenounsre OK, IIK
/ Tema MeponpuATHs
6.1 |IlonsTHe o Paznuuars uctuHHbIC 1. 3agaun Ha OK 01 OK 02
pacTBopax pacTBOpPHI, KOJUIOWAHBIE |pUTOTOBJIEHUE pacTBOpoB. |IIK 2.2
pacTBOpHI U 2. IlpakTuko- [IK 2.4
rpydoaucnepcHbie OpUEHTUPOBAHHBIE [IpennpuHuMaTenbckue
CHUCTEMBbI Ha OCHOBE pacyeTHbIC 3a/IaHUs Ha KOMITETCHIINH:
XUMHUYECKOT0 JUCIIEPCHBIE CUCTEMBI, -Ctpareruueckoe
AKCIIEPUMEHTA UCIIOJIb3yeMbI€ B OBITOBOM U |MBIIILJICHUE
MPOU3BOJACTBEHHOM - AHanuTHuyeckoe
JIeATETLHOCTH YeJIOBEKA. MBIIICHHUE
6.2 |UccnemoBanue |HMccrmenoBare pusmko-  |JlaGopatopHas pabora (Ha |OK 01
CBOICTB XUMUYECKHE CBOWCTBA  |BBIOOD): [IK 2.2
pacTBOpPOB pPa3JIMYHBIX BUIAOB — [IpuroroBnenne [IK 2.4
pacTBOpOB pacTBOpPOB;
— HMccenenoBanue
JUCTIEPCHBIX CUCTEM.
| [puxkaagHoit MoayJib
7 |Pazmen 7. OuennBarb 3ammTa Keiica (c yuerom
Xumus B ObITY U |OCJIeACTBHSA OBITOBOM |Oymymiei
NMPOM3BO/JCTBEHH |H MPOU3BOJACTBEHHOH |mpodeccnoHaIbLHOI
oii AesATeJIbHOCTH e TeIbHOCTH)
JAeSITeJIbHOCTH  |YesioBeKa ¢ MO3NIU
YeJI0OBeKa IKOJIOTHYECKOM
0e3onacHoCTH
7.1 |Xumus B ObiTy 1 |OnenuBath nocinenctsus |Keiic (¢ yuetom Oynymeir  |OK 01 OK 02 OK 04

MIPOU3BOJICTBEHHO
U IeATEeNbHOCTH
yenoBeKa

OBITOBOH U
MIPOU3BOJACTBEHHOMN
JIeITEIILHOCTH YeJIoBeKa
C o3uIUi
DKOJIOTHUECKOH
0€30I1aCHOCTH

poQeCCHOHAIBHON
JIEATEITLHOCTH )
Bo3moxkHbBIe TEMBI KEHCOB:
1. IToTennenne KInuMaTa v
BBICBOOOKICHHE Ta30BBIX
TUIPATOB CO JIHA OKEaHa.

OK 07
IIK 2.2
1K 2.4
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