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12.08.2022r.),dI'OC CIIO ¢ yueTom nojydaemon , mpodeccuu cperHero npoheccuoHaIbHOTO
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JTUCIUTITUHBI « XUMHUs IS IPo(eCCHOHANBHBIX opranu3aiui, yreepxaecaaoi ®I'bOY JII1O0
HPIIO ot 30.11.2022r. npoToxoi Nel4.
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oOpasoBatenbHOe yupexkacHue PecnyOnuku Xakacusi «CasHOTOPCKHMA IOJMTEXHUYCCKUN

TEXHUKYM»
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KoHTposb u o11eHKa pe3ynbTaToB OCBOEHUS 00I11e00pa3oBaTeIbHON
JTUCIUIUIAHBL.



1.00mas xapakrepucTuka pado4eii nporpaMMsbl 00111e00pa3oBaTeJIbHOI

AUCHUILIMHBI «XUMHA

[Tporpamma o61e00pa3oBaTEIbHON JUCIUIUIMHBL «XUMUS) TPEIHA3HAUYCHA [T U3YUCHHS] XUMHU
B ['ocyapcTBEHHOM aBTOHOMHOM MpOo(deccHoHaTbHOM 00pa30BaTEIbHOM YUPEKICHUH
Pecny6nuku Xakacus «CassHoropekuii nonurexanyeckuit Texuukym» (CAIIOY PX CIIT),
peau3yloniero o0pa3oBaTeabHyI0 MPOrpaMMy CpeHEro o0IIero oopazoBaHus B Ipeenax
OCBOCHHSI OCHOBHOM mpodeccroHanbHOi o0pa3oBarenbHoii mporpamMmbl CI1O (OITOIT CIIO) Ha
0a3e OCHOBHOTO 00111er0 00pa3oBaHus Mo Mpodheccuu CpeaHero NpodecCHOHATLHOTO
oOpazoBanus: 13.01.10 D1eKTPOMOHTEP MO PEMOHTY U OOCITY>KUBAHHIO JIEKTPOOOOPYIOBAHUS
( mo oTpacusam).

TpyaoeMKOCTh IUCHUIUIMHBI «XUMUS» Ha 0a30BOM YpOBHE COCTaBIsieT 72 yaca, U3 KOTOPBIX-
64 daca 3710 6a30BbIi MOYIB (6 pa3aenoB) U 6 YaCOB — MPUKIIATHONW MOAYINb (1 MOAYIb),
BKJIIOUAIOLIUI MPAKTUKO-OPUEHTUPOBAHHOE COJIepKaHue crenuanbHocTh. [IpuknamHoit
MOJ1yJIb BKJIOUAeT OJuH paznen. Pa3znen 7 «Xumus B ObITY U IPOU3BOICTBEHHOM
JESITEIbHOCTH YEJIOBEKa» peain3yercs Ha MaTepuaie KeicoB, CBS3aHHBIX C IKOJIOTUYECKOM
0€30MacHOCTHIO U OLEHKO MOCIeICTBUI OBITOBON M MPOU3BOACTBEHHOM J1€ATEIHHOCTH.
[Tepuon oOy4yenus paccuntan Ha 1 u 2 cemecTp U GOpPMOIi MPOMEKYTOUHOM aTTeCTAIUU
ABIISIETCS K3aMeEH.

CopepxaHue MporpaMMbl «XUMHUS» HAMPABICHO HA JTOCTHKEHUE CIICAYIOIIEH eI :
(GbopMHUpOBaHUE y CTYIEHTOB IPEICTABIECHUS O XUMUYECKON COCTaBIAIOLIEH

€CTECTBEHHO — HayYHOU KapTUHBI MUPA KaK OCHOBHI PUHATHUS PELICHUH B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O IOBEJCHMSI B IPUPOJHON Cpefe.

3agaum AUCHMIIMHBI:

1. CdopmupoBarh NOHMMaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XMMUYECKUX MPOLIECCOB U
SBJICHUI B OKpY’Karollel cpesie, [eJOCTHON Hay4HOM KapTHUHBI MUpPa, B3aUMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK.

2. Pa3BuTh yMeHMs COCTaBIATH (OPMYIIBI OPraHMUECKUX U HEOPraHMUYECKUX BEIECTB,
YpaBHEHHI XUMUYECKUX PEAKINi, OOBSICHATH MX CMBICI, HHTEPIIPETHPOBATh
pe3ybTaThl XMMUYECKHX IKCIIEPUMEHTOB.

3. CdopmupoBaTh HABBIKU MPOBEICHHSI TPOCTEHIITNX XUMHUIECKUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBaHU ¢ COOIIOCHNEM MpaBJl 6€30MacHOr0 0OpalleHus ¢ BEIeCTBaMH U
1a00paTOPHBIM 000PYIOBAaHUEM.

4. Pa3BUTH yMEHUS MCIIOJIB30BaTh HHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3InyHbIX
HUCTOYHUKOB.

5. CdopmupoBaTh yMEHHE IPOTHO3UPOBATH MOCIEICTBHS CBOCH JAEATEIBHOCTH U
XUMHYECKHX TPUPOIHBIX, OBITOBBIX U IIPOU3BOJICTBEHHBIX MTPOIECCOB.

6. CdopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHXKEHUH XMMUYECKON HAYKH U
TEXHOJIOTHH JIJIS1 Pa3BUTHSI COIMATBLHOM M MPOU3BOICTBEHHOU cep.



IlnanupyemMblie pe3yabTaThl 0CBOCHUSA 00111€00pa30BaTeIbHOM U CHUIIMHBI «XuMHs» B c00TBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

N03HABATEJIbHLIMH JeCTBUSIMH:
a) 0a3oBble JOrHYECKHE JeHCTBHS:

- CaMOCTOSTENLHO (GopmyIHpOBaTH u
aKTyalM3upoBaTh  MPOOJIEMy,  paccMaTpuBaTh — €¢
BCECTOPOHHE;

- YCTaHaBHI/IBaTB CyH.[eCTBeHHBIﬁ HpI/ISHaK NIn
OCHOBAHMSI IS  CPaBHEHHS, KIACCHDUKAIMH U
00001ICHNS;

- ONpeNeNnsITh  [EAW  JeSTENbHOCTH,  3a71aBaTh
TIapaMeTPbl U KPUTEPHH HX JJOCTIKCHHUS,

- BBIABIIATH 3aKOHOMEPHOCTH u

MIPOTUBOPEYUS B pacCMaTPHBAECMbIX SBICHHUSX;
BHOCHUTb KOPPEKTHBBI B IEATENbHOCTD, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB 1IEJISIM, OLICHUBATH PUCKU
TIOCTIEICTBHIH IESATENbHOCTH;

Kon u IInanupyemMble pe3yjbTaThbl 0CBOECHHS THCIATLIAHBI

HaMMEHOBAaHHUE

(bOPMpreMBEX OO0mue JucuunimHapHbie

KOMIIETEHITU I

OK 01. B 4acTu Tpy10BOro BOCHHTAHUS: - BJaJCTh CHCTEMOM XUMHUYECKAX  3HAHHUM, KOTOpas BKJIIOYAET:

Bribupars - TOTOBHOCTh K TPYyOy, OCO3HAHHWE IICHHOCTH OCHOBOIIOJIATAKOIIME MOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM,3JIeKTPOHHAs 000J109Ka

CII0CO0BI MacTepcTBa, TPYA0II00uE; atoma, S-, P-, O-3J1eKTpOHHBIE OpPOWUTAIM ATOMOB, MOH, MOJIEKYJA, BaJCHTHOCT,

POMICHHUA 3A/1AY | . rotopHocTh K =~ AKTHBHOM  JIEATENBHOCTH | 3IEKTPOOTPHIATEIHHOCTD, CTENCHb OKHCICHHS, XUMHUECKAs CBS3b, MOIb, MOISPHAS

Eg;q)eCCHOHaﬂb TEXHOJIOTHYECKOH M COIMAJIbHOM HAIPaBICHHOCTH, Macca, MOJISIpHbIl 00beM, YIIEpPOJHBIA CKeleT, (GYHKIMOHATIbHAS TPYINa, pajuKal,

eATENBHOCTH CIIOCOOHOCTh ~ MHMIMMPOBATh, IUIAHUPOBATh U M30MEpHs, H30MEPBI, TOMOJIOTHYECKHUI Psifl, TOMOJIOTH, YTJIEBOAOPO/IbI, KUCIOPOA- U

HpHMenHTebHO k| CAMOCTOATEIBHO BHIIOHATE TAKYIOAEATENbHOCTD; a30TCONEPIKAIINE COCTUHEHHS, OMONOTHYECKHM AKTHBHBIC BellecTBa (YIJICBOJIBI,

pa3IUYHBIM - UHTepec K Pa3THMYHBIM chepam KUPBI, OCNKH), MOHOMEp, TOJMMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISPHBIE

KOHTEKCTaM npo(heCCHOHATBEHOH JIeATETHHOCTH, COCIIMHEHHUS, KPHCTAJUTMYECCKAs  pEIIeTKA, THIBI XUMHUYECKHX  PEaKIui
Osnajenne YHHBEPCATbHBIMU yueOHBIMHU (OKHCIUTETbHO-BOCCTAHOBUTENbHBIE, AK30- U JHIOTEPMHUYECKHE, PEaKIUH

HMOHHOTO O00MEHa), pacTBOp, 3JEKTPOIUTHI, HENEKTPOIHUTBI, SIEKTPOIUTHUYECKAS
JUCCOLMALNS, OKHUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XMMHUYECKOW pPEAKIUH,
XMMHYECKOE PAaBHOBECHE), TEOPUUM K 3aKOHBI (TEOpPUS XHMHYECKOTO CTPOCHHUS
oprannyeckux BemecTB A.M. byrtnepoBa, TeopHs 3NEKTPOIUTHYECKOM
aucconyanuy, nepuoguueckuil 3akoH JI.UM. MenzeneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKMH SA3bIK XUMHH, (AKTOIOTHYECKHEe
CBEJICHHS O CBOMCTBAX, COCTaBE, MOJYYEHMH M O€30MaCHOM MCIOJIb30BaHUH
BaXXHEHIIMX HEOPraHWYEeCKUX M OPTraHWYEeCKHX BEIIECTB B OBITY M MPAKTHUECKON
JIeSITeIbHOCTH YENI0BEKa;

yYMETb BBISBIATH XapaKTEpHbIE NPU3HAKU U B3aUMOCBS3b




= pa3BI/IBaTB eraTI/IBHOC MBIIIIICHUE HpI/I pCH_ICHI/II/I
KU3HEHHBIXITPOOJIeM

0) Oa3oBble MCCIeN0BATENbCKHE HeiCTBHS:

- BJAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENBCKON |
HpOGKTHOﬁ JCATCIIbHOCTH, HaBBIKAMHU pa3pemeHH;1
npo0ieM;
- BBISBIIATH

PUYHHHO-CICACTBCHHLIC CBA3H )4

AKTyaJIn3upoBaTb 3aAa4dy, BbIABUIATb THUIIOTE3Yy €€
pelIeHns, HAXOAWTh APTYMEHTBl JUIA JI0Ka3aTelbCTBA
CBOMX YTBEpXKJICHWI, 3a/1aBaTh MapaMETPblM KPUTEPHH
pelIeHus;

- AQHAJIM3HUPOBATH MOJYUYCHHBIC B XOJAC PCIICHUA
3a7a4d  Pe3yJbTaThl, KPUTHYECKH OLEHMBATh MX
JI0CTOBEPHOCTD, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSX;

- YMETb IIEPEHOCUTb 3HAHHMA B IIO3HABATCIBHYI U
TPAKTHYECKYI0 001aCTH KU3HEAEATEIbHOCTH;

- yYMETb HUHTEIPUPOBATh 3HAHUA N3 Pa3HBIX
HpeMETHBIX 00J1acTel;

- BBIJBUTaTh HOBBIC MIEH, IPEIAraTtb OPUrUHAIbLHbIE
ITOJIXO/IBIN PELLICHMUS;

CHIOCOOHOCTb UX UCIOJIB30BAHMS B [I03HABATEIBHOM U
COLMAJILHOM MTPaKTHKE

U3YYCHHBIX IIOHATHUHM, NPUMEHATb COOTBETCTBYIOIIME IOHATUS IIPU ONUCAHUU
CTPOCHHUS U CBOMCTB HEOPIraHUYECKUX M OPTaHMYECKUXBEILECTB U MX NPEBPALLICHUN;
BBIABIIATD B3aMMOCBA3b XUMUYECKHX 3HAHUN C IMOHATUAMH U IIPEICTaBICHUSIMU
JPYTUX €CTECTBEHHOHAYYHBIX [IPEIMETOB;

- YMCTb HCII0JIb30BaTh HanMCHOBaHUA XUMHUYECCKUX COCAMHEHHH
MCKIYHapOAHOI0 COro3a TCOPGTHHCCKOﬁ u HpHKHaHHOﬁ XAMHUHA W TPUBUAJIIBHBIC
Ha3BaHUA  BaKHEHIINX BCIICCTB (3TI/IJ'ICH, AllCTHIICH, TIMOCPHH, (I)EHOJ'I,

(opmarnbIerun, yKCycHas KHCIOTA, TJIMIMH, YTapHbId ra3, YIJIEKUCIBIA Ta3,
aMMHaK, TalieHas H3BeCTh, HETalleHas W3BECTh, NHUTHEBAas COJA U JPYTUX),
COCTaBJIATh (HOPMYJIBI HEOPTaHMYECKHX M OPraHMYECKHX BEIIECTB, yPaBHEHHUS
XUMHYECKHX PEAKIUi, OOBSACHATh MX CMBIC; MOATBEPKAATh XapaKTepHbIE
XMMHYECKHE CBOKMCTBA BEIIECTB COOTBETCTBYIONIMMH SKCIEPUMEHTAMH U 3aMHUCAMH
YPAaBHEHHI XUMHMYECKHUX PEAKLMIL;

- yMeTh YCTaHABIMBATh MPHHAUIC)KHOCTh M3YYCHHBIX HEOPTAHMYECKUX H
OpTaHMYECKHX BEIIECTB K OMpENeNeHHbIM KiaccaM U TPYyNNaM COeIMHEHUI,
XapaKTepH30BaTh MX COCTAB M BAXKHEHIIME CBOWCTBA; ONpEIENATh BHIBI
XUMHYECKUX CBA3eil (KOBAJEHTHAs, MOHHAS, METAJIMIECKasi, BOJOPOIHAS), THIIBI
KPUCTAJUTMIECKUX PEUIETOK BEUIECTB; KIACCH(DUIIMPOBATH XUMIUUECKHE PEAKIIHH,

- chopMHUpPOBATH TIPE/ICTABICHHUS: O MATEPUATHLHOM €IUHCTBE MUPA, 3AKOHOMEPHOCTAX U
TI03HABAEMOCTH SIBICHUH TPHPOABI, O MECTe W 3HAUYCHHUH XUMHH B CHCTEME
€CTeCTBEHHBIX HAyK M €€ PO B O0ECTEeYEeHHH YCTOHYMBOTO pa3BHTHUS
YeJIOBEUECTBA: B PELICHMH MPOOIEeM HKOJOTUYECKOH, HSHEpreTH4ecKo u
NUIIEeBOW  O€30MacHOCTH, B  Pa3BUTUH  MEIHWIIUHBI, CO3JAHUU  HOBBIX
MaTepraioB, HOBBIX HCTOYHUKOB JHEPTHH, B 00ECIEUEHHU

PAIOHANBFHOTO  TIPUPOJIONIONB30BaHUsL, B (HPOPMHUPOBAHUH MHUPOBO33PEHHUS
¥ 00MIeH KyIbTYpPhI YENIOBEKA, a TAK)KE IKOJOTHIECKA 000CHOBAHHOTO OTHOIICHHUS
K CBOEMY 3/I0pOBBIO U IPUPOJHOI Cpeie;

- BUAJETh  CHCTEMOW  XHMHYECKHUX
OCHOBOTIOJIATalolIue TOHATUS (JOTOJHUTENBHO K CHCTEMe MOHATHH 0a30BOro
YPOBHSI) - H30TONBI, OCHOBHOE U BO30YXJIECHHOE COCTOSHHE aToMa,
rHOpUAN3aIs aTOMHBIX opOuTaned, xumudeckas cBsi3b (" " u "", kpaTHbIE

3HaHMHM,  KOTOpas  BKJIIOYACT:




CBSI3M), MOJISIpHAsE KOHIIGHTpAlus, CTPYKTypHas Qopmyrna, H30Mepus
(cTpykTypHas, reomeTpuyeckas (IMC-TPAHC-U30MEPHUS), THIBI XUMHYECKUX
peakimii (TOMO- M TeTepOreHHbIe, OOpaTUMBIE W HEOOpATHMBIE), PACTBOPHI
(MCTUHHBIE, JUCTIEPCHBIC CHCTEMbI), KPUCTAIUIOTHIPAThl, CTENEHb UCCOLMUAIUH,
3JIEKTPOIIU3, KPEKUHT, PUGOPMUHT.

- yMETh TPOBOAUTH pAcUeThl MO XUMHUYECKUM (OpMyJIaM M YpaBHEHUSIM
XAMHYECKUX PEAKIMA C HUCIOJb30BaHUEM (M3MYECKMX BEIMYMH  (MAcChl,
o0beMa Ta30B, KONHMYECTBA

BEIECTBA), XapAaKTEPH3YIONIUX  BEIIECTBA C  KOJUYECTBEHHOW CTOPOHBI:
pacyeThl M0 HAXOXKICHUIO XMUMHUYECKOW (DOPMYJIBI BEIIECTBA; PACUETHI MACCHI
(oObema, KoOMMYECTBA BEIIECTBA) TPOAYKTA PEAKIMH, €CIM OMHO W3 HMCXOMHBIX
BEIIECTB J]aHO B BUJIE PAcTBOpa C ONMpEENeHHON MacCOBOW 0Nl pacTBOPEHHOTO
BEI[ECTBA WM JaHO B M30BITKE (MMEET MPUMECH); PacueThl MacCOBOM HIIH
00BEMHON JIONM BBIXO/IA MPOIYKTa pPEAaKIWH; pacueThl TermnoBoro 3¢dexra
peakiuii, 00bEMHBIX OTHOIICHHUH Ta30B;

- yYMETh BBUIBIATH XapaKTEPHBIC TPH3HAKKM W B3aUMOCBS3b H3YYCHHBIX
MOHSTHH, MPUMEHATh COOTBETCTBYIONIME MOHATHSA MPH ONMHMCAHUU CTPOCHHS U
CBOICTB HEOPTraHWYECKHX U OPTaHMYECKHX BEIIECTB M MX MPEBPANICHMUI; BHIIBIATH
B3aUMOCBSI3b XMMUUECKHX 3HAHUHA C TOHATHAMH W TIPEJICTABICHUSMH JPYTUX
MPeJMETOB JUIsi 00Jice OCO3HAHHOTO TOHUMAHHWS W OOBSICHEHUS CYITHOCTH
MaTepHaIbHOrO €AMHCTBA MHUPA; MCIONb30BaTh CHCTEMHBIE XMMHUECKHUE 3HAHUS
ISl OOBSICHEHUST W TIPOTHO3UPOBAHMS SBICHNN, UMEIONINX €CTECTBEHHOHAYYHYIO
TIPUPOLY;

- yMeThb VICTIOJTB30BaTh HAaMMEHOBAHHUS XUMHIECKIX COCTMHEHUI
MEKTYHAPOTHOTO COI03a TEOPETUUECKOW M TPHUKIAJHON XUMHH U TPHBHAIbHbIC
Ha3BaHUsS BEIECTB, OTHOCSAIIMXCS K W3y4YEHHBIM KJlacCaM OPraHWUYECKUX U
HEOPraHWYECKUX COCJMHEHHH; HCIOJIB30BaTh XMUMHYESCKYI0 CHMBOJUKY IS
COCTaBJICHHS (OPMY] HEOPTraHUYECKUX BEIIECTB, MOJEKYISAPHBIX U CTPYKTYPHbIX
(pa3BepHYTHIX, COKpAIIEHHBIX U CKEJETHBIX) (hOpMYJT OpraHMYECKHX BEIIECTB;
COCTaBJATh YPaBHEHUS XUMUUYECKMX PEAKIMHA U PACKPHIBATH MX CYIIHOCTb:
OKHCITUTENIHO- BOCCTAHOBHUTENBHBIX PEAKIMH TOCPEIACTBOM COCTABICHUS




3JIEKTPOHHOTO OanaHca 3THX peakiuil; peakiuii HOHHOTO oOMeHa IyTeM
COCTaBJICHUS! MX IIOJHBIX M COKPALIEHHbIX HOHHBIX

YPaBHEHMI, pEaKLUi THIPOJIN3A, peakiuii  KOMIUIEKCOOOpa3oBaHus
(Ha mpuMepe T'HIPOKCOKOMIUIEKCOB IMHKA M aIOMHHHSA); TOATBEPXKAATH
XapaKTEpHblE ~ XUMHMYECKHE  CBOMCTBA  BELIECTB  COOTBETCTBYIOLIUMH
HKCIIEPUMEHTAMH U 3aMUCAMY YPABHEHUH XMMUYECKUX PEAKLUIL;

- yMeTh Kiaccu(UIMpoBaTh HEOPraHMYECKHE M OpPTraHUYECKHE BEIIECTBA U
XHUMUYECKUE PEeaKL{H, CAMOCTOATENIbHO BBHIOUPATh OCHOBAHHMS M KPUTEPUU IS
KJIacCU(PUKALUK U3y4aeMbIX XMMHUYECKHX OOBEKTOB; XapaKTepHU30BaTh COCTAB U
Ba)XKHEHIME CBOMCTBA BEIUECTB, NPHHAICKAMMX K OINPEIETICHHBIM KilaccaM U
IpyIIaM COeANHEHNN;

- yMeTb MOATBEPXKIATh HAa KOHKPETHBIX IIPUMEPAX XapakTep 3aBUCUMOCTHU
PEaKLMOHHON CIIOCOOHOCTH OPraHMYeCKHUX COEJMHEHUH OT KPaTHOCTU M THIA
koBasieHTHO! cBsi3u (™ " m '"'), B3AMMHOrO BIMSHHS aTOMOB M IPYIII aTOMOB B
MOJIEKyNIaX; a TaKkkKe OT OCOOEHHOCTEH peanu3aliM pPa3lInyHbIX MEXaHU3MOB
TIPOTEKAHUS PEAKLUH;

- YMETb XapakTepHU30BaThb JJIEKTPOHHOE CTPOCHHE arOMOB (B OCHOBHOM H
BO30YK/IEHHOM COCTOSHMM) M MOHOB XMMHUYECKUX 3JE€MEHTOB 1 - 4 mepronos
[lepuonnueckoi cucremsl J[.M. MenzaeneeBa n X BaJEHTHbIE BO3MOXHOCTH,
ucnonb3ys monstus 'S, "p", "d-amexkTpoHHbe™ OpOWTamM, SHEpreTHYECKHe
YPOBHH; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XHMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH COEJMHEHHUI MO MepuojaM U IpyIiaM.




OK 02.
Hcnons3oBats
COBpPEMEHHbIE
CcpezcTBa
TOUCKA, aHATH3A
u
UHTEpIIpeTalu
U HHpOpMAIIN
|
UH(OpPMAIMOH
HBIC TEXHOJIOTHH
s
BBITIOJTHCHHUS
3a1a4
npodeccroHab
HOM
JESATSIIEHOCTH

B 06a1acTi HEHHOCTH HAYYHOT'0 IO3HAH NS
- chopMHPOBAHHOCTD MHPOBO33PEHUS,
YPOBHIO
pa3BUTHsI HAayKM W OOIIECTBEHHON MPaKTHKH,
OCHOBAaHHOTO Ha JMANOTe KYJBTYP, CIOCOOCTBYIOIIETO
OCO3HAHMI0 CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

S3BHIKOBOM W

BSaHMOHeﬁCTBHH

COOTBETCTBYIOILETO COBPEMEHHOMY

YUTATEILCKON
MEXTY

- COBEIICHCTBOBAHHE
KyJIBTYpbl KaK —CpeICcTBa
JFOZIbMA 1 TIO3HAHUS MHPA;
- OCO3HAHHE I[IEHHOCTH HAYYHOH JEATEIbHOCTH,

TOTOBHOCTb OCYILECTBIIATH TIPOCKTHYO I/I
HMCCIIE/IOBATEIbCKYIO JIEATENbHOCTh MHAMBHAYATIbHO U B
IpynIe;

Osaanenne YHHBEpCAJIbHBIMH yueOHBIMHU

M03HABATEIbHBIMH AeHCTBHSIMU:

B) padoTa ¢ nHpopmanueii:

- BIaJICTb HAaBbIKAMH TIOJTYUCHHUA I/IH(I)OpMaHI/H/I u3
HNCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBJIATh MOUCK, aHAIU3, CUCTEMATH3ALHI0 U
VHTEPIpPEeTalni0 MHOOPMALMKM Pa3INYHbIX BUIOB H
(opM TIpecTaBICHNUS;

- cO3/aBaTh TEKCTHl B Pa3IMYHBIX (opmarax c

Y4€TOM Ha3HAYCHHUSA I/IH(i)OpMaL[I/II/I )i QD1 (S (:10) ¢

ayIUTOpUM,  BBIOMpas  ONTHMANbHYyI0  (opMmy
TIpe/ICTaBIEHNS U BU3yaIH3aLHiH;
- OLICHHBAThH JI0CTOBEPHOCTb, JIETUTUMHOCTh

MH(OpMaIK, eeCOOTBETCTBUE MPABOBBIM M MOPAIBHO-
3TUYECKUM HOPMAaM;

- HCIOJIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX
U KOMMYHHKAIIOHHBIX TEXHOJOTHH B pEIICHUU

KOI'HUTHUBHBIX, KOMMYHHUKAaTUBHBIX H

- YMETh IUIAHUPOBATh M BBITMOJHATH XUMUUECKUN JKCTIEPUMEHT (TIpeBpaILiCHUs
OpraHUYECKUX BEIIECTB MPU HArPEBaHHH, TOJTyUYCHHE STUICHA U M3y4YEHHE €ro
CBOICTB, KaueCTBEHHbIE PEaKIMM HAa AalbJETH/bl, KPaxMmal, YKCYCHYIO KHCIOTY;
fieHatypanus O€NKOB MpU HarpeBaHHUH, LBETHbIC pPEeaKUUd OENKOB; MPOBOAUTDH
peaKiuy MOHHOTO OOMEHa, OMpENeNsTh Cpely BOAHBIX PAcCTBOPOB, KAueCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- M XJIOPHU/I- AHHOHBI, HA KATHOH aMMOHUS;, PEIIaTh
SKCIIEPMMEHTAJIbHBIE 33Ja4d  TI0 TeMam "Hemerambl") B
COOTBETCTBUH C MPaBUIAMU TEXHUKU 0€30TMACHOCTU MPU OOpAIICHUH C BEUIECTBAMH
1 1abopaTopHbIM 000pYNOBAHUEM; TMPEJACTABIATH PE3YIbTaThl XUMUYECKOTO
IKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHHH COOTBETCTBYIOIMX PEAKIUHA U

"Mertamiel" U

(opMynHpOBaTh BHIBO/IBI HA OCHOBEITHX PE3YIIbTATOB;

- YMETh aHAIM3MPOBaTh XMMUYECKYI0 HMH(OPMALUIO, MONYYaeMyl0 M3 pa3HbIX
MCTOYHUKOB (CPEACTB MacCcOBOW HH(popMaIuy, ceTb MHTepHeT U fpyrue);

- BIIaJIETh OCHOBHBIMH METOJIAMHM HAy4HOTO TO3HAHUS BELIECTB U XUMHYECKHX
ABJIeHUH (HaOM0IeHNe, U3MEpEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHE);

- yMeThb HPOBOJAUTH pacyeThl MO XMUMHYECKHMM (OpMylaM M YpaBHEHUSIM
XUMHYECKUX
XapaKTepU3YIOLIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBL Macchl, 00beMa
(HopManbHbIE YCIIOBHA) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh CUCTEMHbIE
XAUMHYECKHE 3HAHMS U TNPUHATUS DPEIICHUH B KOHKPETHBIX JKM3HEHHBIX
CHUTYallUsiX, CBA3aHHBIX C BEIIECTBAMU M X

peakiuii ¢  HUCMOJIb30BaHWEM  (U3MUECKHX  BEJIUYMH,

MPUMCHCHUCM,

- YMeTh CaMOCTOSATENFHO IUTAHUPOBATh M TPOBOJUTH XUMHYECKHH IKCTIEPAMEHT
(TmonmyyeHHe ¥ W3yYEHHE CBOMCTB HEOPTaHMYECKHX M OPTaHMYECKHX BEIIECTB,
KaYeCTBEHHBIC YTJIEBOIOPOJIOB
KHCIIOPOJICOIEPIKAIIMX OPTAHMIECKHUX BEMIECTB, PEIICHHE IKCIIEPUMEHTANBHBIX 3a/1au
0 PACTO3HABAHWIO HEOPTaHWYECKHX M OPTaHUYECKHX BEHIECTB) C COONIOJICHHEM
npaBull 0€30MaCHOT0 0OPAIIEHHS C BEMIECTBAMHE U IAO0PATOPHEIMOOOPYIOBAHUEM,

pCakunun Pa3InYHBIX KJ1acCOB "

(bopMynHpoBaTh eI HCCICAOBAHMS, MPENOCTABIATh B pasInyHOi (opme
pe3yNbTAThl OKCIICPUMEHTA,aHATM3MPOBATh U OLICHUBATD UX JOCTOBEPHOCTD;




OpraHM3alMOHHBIX 3371a4 ¢ COOMI0IeHUEM TpeOoBaHM
SProHOMUKH, TCXHUKH 6C3OH3CHOCTI/I, TMTUCHBI,
pecypcocOepeKeHus, MPaBOBbIX M THYECKUX HOPM,
HOPM

MH(OPMAIMOHHOH 0€30TIaCHOCTH;

- BIIQJICTh HABBIKAMH PACTIO3HABAHKS U 3AIUThI
nHpopMaImu, HHHOPMAITMOHHOH 6€30MTaCHOCTH
JIMYHOCTH

- YMETb OCYLIECTBIATH IIeJCHANPABICHHBINA TOMCK XUMHYECKOH MH(pOpPMAIUHU B
Pa3IMYHBIX MCTOYHUKAX (Hay4yHas W y4eOHO- HayyHas JUTepaTypa, CpeicTBa
MaccoBOi MH(pOpMauuu, ceTh VIHTEepHET M Apyrue), KPUTHUECKH aHAIW3UPOBATh
XHUMHYECKYI0 HMHQpOpMaluio, nepepadaTeiBaTh €€ U UCIONb30BaTh B
COOTBETCTBHH C TIOCTABICHHON Y4eOHOI 3a1a4ei;

- BIAJETh CUCTEMOM 3HAHUM O METOJAX HAYYHOIO IO3HAHUSA ABJICHUH IIPUPOJIBL,
UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHMSAMH NPUMEHATb 3TH 3HAHUA IIPU
SKCIIEPUMEHTANILHOM MCCIIEI0BAHMM BEIIECTB U Ul OOBACHEHHS XUMHYECKHX
ABJICHNH, UIMEIOIIUX MECTO B IIPUPOJE NMPAKTUYECKOMN AEATEIBHOCTH

4eJI0BEKA U B IOBCEHEBHOM XKU3HY;
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OK 04.
SddexTrBHO
B3aMMOJICHCTBOBA
Th UpabOTaTh B
KOJUIEKTHBE 1
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITCTILHOCTH u

CaMOOITPEAEIIEHHUIO;

-OBJIaJICHHE HABBIKAMH y4eOHO-MCCIEI0BATENbCKOM,

TIPOEKTHONH COLUATILHOMN €S TEIbHOCTH;

Osjaanenne YHHBEPCAJIbHBIMH

KOMMYHHKATHBHBIMH

JAefCTBHAMU:

0) coBMeCTHasl IeATEILHOCTD.

- TNOHMMaTb W  WCHOJB30BaTh  PEUMYIIECTBA

KOMaH/IHOW U MHIUBHIyalIbHOM paboThI;

- IpUHUMATh 1€MW COBMECTHOM  JIESATENbHOCTH,
OpraHM30BbIBATh 1 KOOPJUHUPOBATH JCHCTBUS 1O €€
JOCTIDKCHMIO:  COCTaBIATh  IUIAH  JICHCTBUM,

pacrpesieNsTh pold ¢ Y4eTOM MHEHHUH yYaCTHHKOB
00Cy’KIaTh pe3ynbTaThl COBMECTHOH paboThI;

- KOOD/IMHUPOBATh M BBINONHATH pabOTy B YCIOBHAX
peanbHOro, BHUPTYaJbHOTO M KOMOMHHUPOBAHHOTO
B3aHMO/ICHICTBHUS;
- OCYIIECTBIATH  IIO3UTHBHOE

B Pa3IN4YHBIX

CTPaTErnueCcKoe
TIOBEICHHE
TBOPYECTBO M BOOOpaKeHHE, OBITh MHUITUATUBHBIM
OBuajienne YHHBEPCAIbHBIMH PeryJIsTHBHBIMA
NeHCTBUSIMU:T) IPHHSITHE ce0sl M IPYTHX JIO/Iei:

CUTyallusAXx, IIPOABIIATH

- IPUHMMATh MOTUBBI U APIYMEHTBI APYTHX JTIOACH

TIPU aHAITM3ePE3yIbTATOB IEATENBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJIEH HA
OIINOKY;

Pa3BUBaTh CIIOCOOHOCTD IIOHUMATh MHP C MO3HIAH

JIPyTOrOYEIIOBEKa;

- yMeTb IJIAHUPOBATh M BBIIOIHATH XUMUYECKUH IKCIEPUMEHT (IpEeBpAICHUS
OpraHUYECKUX BEIIECTB IIPU HArPEBAHHM, IOJTy4YEHHE STUICHA U M3y4YEHHE €ro
CBOMCTB, KAueCTBEHHbBIE pEaKUM{ HAa albJETUIbl, Kpaxmal, YKCYCHYIO KHCIOTY;
JieHaTypaiysi OENKOB NMPHM HArpeBaHUHM, IBETHBIE pPEAKIHH OENKOB; IPOBOIUTH
peakiuy HOHHOrO oOMeHa, OMpeleNsATh CpPedy BOAHBIX PACTBOPOB, KayeCTBEHHbBIE
peaknuu Ha cynbpar-, KapOOHaT- U XJIOpHUI-

AHMOHbI, HA KATHOH aMMOHHS; PElIaTh dKCIEPUMEHTANbHbIE 33/1a4H [0 TeMaM
"Metambel" u "Hemetamnsl") B COOTBETCTBUH C MPABUIAMU TEXHUKH 0€30MaCHOCTH
Tnpu 00palIeHN! C BeleCTBAMUH 1aO0PaTOPHBIM 000PYA0BaHHEM; TIPE/ICTABIIATH
pe3yIbTaThl XUMHUUECKOT0 IKCIIEPUMEHTA B (POpME 3aluCH YpaBHEHUH
COOTBETCTBYIOIIHMX PEAKIUii 1 HOPMYIUPOBATH BBIBOJIBI HA OCHOBEITUX PE3YIBTATOB;
-yMETh CAMOCTOSITENBHO ITAHUPOBATH U TIPOBOJNUTH XUMUYECKHI IKCIIEPUMEHT
(mommyueHue 1 M3y4eHHue CBOUCTB HEOPraHUIECKUX U OPTaHMIECKHUX BEIIECTB,
Ka4eCTBEHHbIE PEAKLIMHU YIJI€BOJOPOJOBPA3IMYHBIX KIIACCOB U
KHCIIOPOZCOEPKAIIMX OPraHUYECKHX BELIECTB, PELICHIE IKCTIEPHUMEHTANBHBIX 3314
10 Pacro3HAaBaHUIO HEOPTAaHMYECKHX M OPTaHUYECKHX BEILIECTB) C COOMIOACHIEM
npaBui1 0€30MaCHOr0 0OpalIeHus C BeleCTBaMH U 1ab0paTOpHEIMOOOPY0BAHHEM,
(GopMyIHpoBaThH LIEIU UCCIIEA0BAHUS, IPEAOCTABIATh B PA3IHIHON (popme
pe3ynbTaThl IKCIEPUMEHTA,aHAIM3UPOBATh U OLIEHUBATH HX JIOCTOBEPHOCTD.
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OK 07.
ConelicTBOBaTL
COXPaHEHHIO
OKpYKaloleH cpejbl,
pecypcocOepekeHHto,
IPUMEHSTDH 3HAHUS
00M3MEHEHHH
KJIMMATa,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIEUCTBOBATH B
4pe3BBIYANHBIX
CUTYaITUSIX

B 061acTH 3K0I0rH4eCKOro BOCIIHTAHUS:

- ¢(hOpMHUPOBAHHOCTb IKOJOTHIECKON KYJIBTYPHI,
IMMOHUMAHHUEC BJIIMAHUSA COUMAIBHO-3KOHOMUYCCKUX
COCTOSIHUE

NPOLECCOB  HA IOPUPOIHOM U

COLMANIbHON ~ Cpelbl, OCO3HAHME TJI0OAIBHOTO
XapakTepa 3KONOTHYECKUX MpodIIem;
- IUITAHUPOBAHUE M OCYLICCTBICHUE ACHCTBUU B
OKpYXarolleil cpefie Ha OCHOBE 3HAHUSA Lelei
YCTOWYHMBOTO Pa3BUTUSYEIIOBEUECTBA;
aKTMBHOE HENPUATHE NEUCTBUM, MPHUHOCAIINX
BPEIIOKPYKAIOLIEH CPeLIE;
- YMEHHE IPOTHO3HMPOBATH
9KOJIOTHYECKUE
TIOC/IEACTBYS IPEANPHHAMAEMBIX IEHCTBHIH,
PEeJ0TBPALIATh UX;
- pacmmpeHue

OBJIaJICHUEC HaBbIKAMH y‘IC6H0-HCCJ’ICI[OB3TCJ'IBCKOﬁ,
HpOGKTHOI\/'I UCOIMATBHOM NeATeIbHOCTH

HeOIaronpusATHbIE

OIIbITa JCATCIIbHOCTH

- c(hopMUpOBAThH XUMHYECKOH COCTaBJISIOIIEeH

€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUH B II03HAHUY SBICHUN IIPUPOLE,

NpeaACTaBICHUA: 0

B (OPMHUPOBAaHMM MBIIUICHUS W KYIBTYphl JMYHOCTH, €€ (YHKIHMOHAIBHOH
IPaMOTHOCTHU, HEOOXOIUMOM JUIS pellieH!s MPAKTUYECKUX 3a[ad U SKOJIOTUYECKH
000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[J0POBBIO M IPUPOTHOM Cpe/ie;

- YMeTh COOMIO/IATh MPABHIIA SKOJIOTHIECKH 1e1eCO00Pa3HOTONOBECHHUS B OBITY 1
TPYJIOBOH JEATENBHOCTH B HENAX COXPAHEHHS CBOETO 3/I0POBbS U OKpPYXKaromei
MPUPOTHON CPEIbl; YUUTHIBATH OMACHOCTh BO3JICHCTBHSA HA JKUBBIC OPraHM3MBI
OTpe/IeTIeHHbIX BEIIECTB, TOHMMAs CMBICI MOKa3aTeNs NpeAenbHON JA0MyCTUMOM
KOHIICHTPAIUH;

- YMETb MPOTHO3UPOBATh, AHATM3UPOBATH U OLIEHUBATh C MO3UIUHAIKOIOTHIECKON
0€30MacHOCTH TOCIHIEICTBUS OBITOBOW W TIPOM3BOACTBEHHOW JIEATEIHLHOCTH
YeJIOBEKa, CBA3aHHOM ¢ mepepabOTKOM BEIIECTB; MCIOIb30BaTh MONYYCHHbIE
3HAHUS JUIS TPUHATHSA TPAMOTHBIX PEHICHWH TPOOIeM B CHUTYaIMsAX, CBS3aHHBIX C
XUMHEH;

- YMETh OCO3HABaTh OMNACHOCTh BO3JEHCTBUS HA KMBBIE OPraHU3MbI ONpPEIENEHHBIX
BEIIECTB, MOHAMAS CMBICH TOKa3aTels MpeeNbHOM JOMyCTUMOW KOHIEHTpAIUH, U
TOSACHSATH HA TPUMEPaX COCOObI YMEHBIIEHHUS W TIPEJOTBPAIICHHUS UX BPEIHOTO
BO3/ICHCTBHS Ha

OpraHu3M 4YeJIOBEKa.

TIK-1.1. BeimoaHsaTs
cOOpKy, MOHTaX,
yCTaHOBKy OCHOBHBIX
Y3JI0B 3JICKTPUIECKUX
anmaparoB, MaIlliH,
3JIEKTPO0OOPYAOBaHN
s
TpaHC(HOPMATOPHBIN
MOJICTAHIINHA U
LIEXOBOT'0
000pyI0BaHUs.

- BriageTs HaBbIKaMM BBITIOJTHEHUS ClIECApHOM
cOOpKM U MOHTa)Ka, YCTAHOBKH OCHOBHBIX
y3JI0B 3JIEKTPUUYECKUX alIapaToB , MalllvH,
3JIeKTPO00OpPYIOBaHUSL TpaHC(HOPMATOPHBII
MOJICTaHIIUH U 11€XOBOr0 000pyA0BaHUs

-BJIAJIETh CUCTEMON XMMMUYECKHMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOLINE
MOHATHS (JOTMOTHUTEIPHO K CHCTEME MOHATHI 0a30BOTO YPOBHS) - H30TOIIHI,
OCHOBHOE M BO30Y)XIEHHOE COCTOSHUME aToMa, THUOpHIM3aIMsi aTOMHBIX
opburaneir, xumuueckass cBs3b (" " um "", KpaTHBIE CBSI3U), MOJSpHAs
KOHIIEHTpalUs, CTPYKTypHas (opmyna, M30MepHs (CTPyKTypHas, reoMeTpHuecKas
(mc-TpaHC-M30MEpHs), TUIBI XUMHMYECKUX peakuudl (TOMO- U TeTepOreHHbIE,

nn

oOpatumble W HeoOpaTHMbIE), pPacTBOPhl (UCTHHHBIE, [UCTIEPCHBIC CHCTEMBI),
KPUCTAILTOTHPATHL, CTEIIEHb UCCOIUAIINH, IEKTPOIIH3, KPEKUHT, pPH(OPMUHT.

- YMEThb NPOBOAUTH pacyeThl MO XHUMHUYECKMM (opMylaM M YpaBHEHUSIM
(maccl,

XUMHUYCCKHUX pCaKI_II/Iﬁ C HUCIIOJIb30BAHHUEM (bI’ISH‘ICCKHX BCJIMYHH

o0beMa Tra3oB, KOJIHYCCTBA




BEIECTBA), XapPAaKTEPH3YIOUIMX  BEIIECTBA C  KOJMYECTBEHHOW CTOPOHBIL:
pacueThl MO HAXOXKACHUI0 XUMHYECKOW (OpMYIbI BELIECTBA; PacueThl MacChl
(oObema, KONMMYECTBA BEIIECTBA) NPOIYKTAa PEAKIMH, €CIH OFHO M3 HCXOAHBIX
BEILECTB JIAHO B BUJE PAcTBOpA C ONPENEIECHHOW MACCOBOM H0JIEW PACTBOPEHHOIO
BELIECTBA WM JAaHO B M30bITKE (MMEET MPHMECH); pacdeTbl MAacCOBOW WM
00BEMHON [ONM BBIXO/A IMPOIYKTa pPEaKLUH; pacueThl TerioBoro 3¢dekxra
peakiuii, 00beMHBIX OTHOIICHHUIT Ta30B;

[K-2.1
BeimonssaTe
TJIAHOBBIC
OCMOTpPBI U
WCIIBITAaHUS
YCTPOMCTB
3JIEKTPOCHAOKEHUS
u
3JIEKTPOOOOpYAOBa
HUSL.

-Biagers HaBbIKaMU BBIIIOJHEHUS
TEXHUYECKOTO 00CITY)KMBAaHUSI YCTPOUCTB
ANEKTPOCHAOKEHUS U SJIEKTPOOOOPYIOBaHUS.

- yMEThb aHAM3UPOBATh XMUMHMYECKYI0 HH(OpMalUIO, MOIy4aeMyl0 U3 pa3HbIX
MICTOYHHKOB (Cpe/ICTB MaccoBoi MH(popMaLuu, cetb MHTepHeT 1 apyrue);

- BIIaleTh OCHOBHBIMU METOJAMU HAy4YHOTO MO3HAHMS BEIIECTB M XHUMUYECKHX
SBJICHUH (HAOMI0ICHNE, I3MEPEHHUE, IKCTIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh IUIAaHUPOBATh M BBHIIOJNHATH XUMHYECKUH AKCIEPHMEHT (TIpeBpaIieHHs
OpraHMYeCKHUX BEIECTB IIPU HArpeBaHHUH, MOIyYEHHE ITHICHA M M3yYEeHHE €ro
CBOJMCTB, KAUECTBEHHbIE PEAKUMM HA AalbJCTHibl, Kpaxmand, YKCYCHYI KHCIOTY;
JeHatypauus O€JKOB HpPHM HAarpeBaHUHW, LBETHbIC pEeaKUUU OENKOB; MPOBOIUTH
peakiuy HMOHHOrO oOMEHa, ONpPENENSATh Cpedy BOAHBIX PAcTBOPOB, KayeCTBEHHbIE
peakuuu Ha cyiab(ar-, KapOOHAT- ¥ XJIOPHI-

AHMOHbI, HA KATHOH aMMOHHS; PeliaTh 3KCIEPUMEHTANbHBIE 3a1a4K [0 TEMaM
"Metamusl" 1 "Hemertamisl") B COOTBETCTBUM C MPaBUIAMK TEXHUKU 0€30MacHOCTH
npy 00palleHnH ¢ BelecTBAMHUH JIAOOPaTOPHBIM 000PYA0BaHHEM; IPEICTABIATH
pe3yJIbTaThl XUMHYECKOT 0 SKCIIEpUMEHTa B ()OpMe 3aluCH YpaBHEHUM
COOTBETCTBYIOIIHUX PeaKuii 1 GOPMYIHPOBATH BBIBOJIbI HA OCHOBEATHX PE3YJIbTATOB;
- -yMeTh CaMOCTOSITENHHO IJIAHUPOBATH M MPOBOJUTH XMMUYECKUH 3KCTEPUMEHT
(momyyeHne ¥ W3y4eHHE CBOKMCTB HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB,
Ka4eCTBEHHBIE ~ PEAaKUMM  YIJIEBOAOPOAOB  pA3IMYHBIX  KJIAcCOB |
KHCIIOPOJICOAEPIKAIIMX OPraHUYECKHUX BEIIECTB, PElIEHHe SKCIIEPUMEHTANbHBIX 3324
10 PAcHO3HABAHMIO HEOPraHMYECKUX U OPraHWYECKUX BEILIECTB) C COONIOCHUEM
npaBm1 0€30MaCHOT0 0OpAIIEHHUS C BEIECTBAMH H JaO0PaTOPHBIMOOOPY/TOBAaHHEM,
(GopMynHpoBaTh II€NM MCCIEAOBAHMS, MPEAOCTABIATh B pPasIUyHON (hopme
pe3yiIbTaThl FKCIIEPUMEHTA,aHATM3UPOBATD U OLEHUBATh HX JOCTOBEPHOCT.




[K-2.2
Ocy1iecTBIsITh
KOHTPOJIb
COCTOSIHMS
3JIEKTPO00OpYy10Ba
HUS U YCTPOMCTB
JIEKTPOCHA0KEHUS
C IOMOIIBIO
M3MEPUTEIBHBIX
npuOOpOB.

-Bnaners HaBbIKaMU BBITTOJTHEHUS
TEXHUYECKOTO OOCITY’)KUBAHHSI YCTPOICTB
ANEKTPOCHAOKEHUS U 3JIEKTPOOOOPYIOBaHUS.

-yMETh BBIABJIATh XapakTepHbIE MPU3HAKM U B3aUMOCBS3b M3YUYEHHBIX
HOHATUH, NPUMEHATh COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUM CTPOCHUS U
CBOWCTB HEOPraHMYECKHX M OPraHMYECKUX BEIIECTB M UX NPEBPALICHUI; BBIABIATH
B3aUMOCBSA3b XUMHUUYECKHX 3HAHUM C MOHATUSMH U TMPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEAMETOB,;

- -YMETb CaMOCTOSTENBHO [UIAHUPOBATh M POBOJUTH XUMUYECKHN SKCIIEPHUMEHT C
coOMIoIeHNeM PaBuIl OE30MacCHOTO OOpaIleHus ¢ BEIECTBAMU U J1aOOPaTOPHBIM
obopyznoBaHueM, (GOpMyIHPOBAaTh LENH HCCIEAOBAHUS, TPEIOCTABIATh B
pasnUYHON (opMe pe3yNbTaThl JKCICPUMEHTA, AHATM3UPOBATH W OIEHWBATH HX
JI0CTOBEPHOCTB;




1. Crpykrypa u cojepxkanue 001eo0pa3oBaTebHOl UCHUILVIHHBI «XUMHAS

1.2.00beM TUCHUIUTHHBI H BHBI Y4eOHOH PadoTbI

Buy yae6HO# paboThI

O0BbeM B yacax

O6beM 00pa3oBaTeNbHOIN MPOrpaMMbl TUCHUTUIMHBI 72
B 1.4

OCHOBHOE coflepKaHne 60
B 1.4

Teopernueckoe 00ydeHHE 30
IIpakTuueckue 3aHATHS 20
JlaGopaTopHbIe 3aHATHUS 10
IIpodecconaIbHO-OpHEHTHPOBAHHOE COJepPKAHME (COlepKAHNE 6
TIPHKJIATHOTO MOJYJIs1)

B T.4.:

Teopernueckoe obydyeHue 2
IIpakTrueckue 3aHATHs 4
[TpomMexyTodHas aTTecTamus — 9K3aMeH BO 2 CEMeCTpe 6




2.2. TemaTu4eCKHH IJIAH M COACPKAHUE U CHUTIHHBI

HaumenoBanue Conep:xanue yue0HOro marepuaJia (0cHoBHoe U Mpo¢ecCHOHATbHO-OPHMEHTHPOBAHHOE), Oonem Popmupyembie
. 4acoB KOMITETeHIIM U
pasiejioB U TEM JadopaTopHbie U NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOYJIb
1 2 3 4

OcHOBHOe coepkaHue 60
Pazgea 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1

OcHOBHOE coJiepKaHue 4 OK 01
CrtpoeHue aToMOB
XUMUYECKUX
e Teopernueckoe o0yuenune 2
npupona CoBpeMeHHas Mozienb CTpOeHMsI aToMa. CUMBOJIMYECKHM SI3bIK XUMUU. XUMHUYECKUN DJIEMEHT.
XUMUYECKOU CBSI3H [ DyieKTpoHHAs

XMMHUYECKON KOoH(pHUTrypanus aroMa. Kinaccudukamuss XUMUYECKUX 37eMeHTOB ($, p-, 9-31eMeHTHI). 2

BanenTnsle a51ekTpoHbl. BasieHTHOCTh. DIeKTpOHHAs IPUPOIa XUMUYECKOU CBSI3U.

DNEeKTPOOTPULIATENbHOCTh. BUIbI XMMHUYECKON CBSI3U (KOBaJIEHTHAs!, MOHHAs, METaJUTMYeCKasl,

BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa30BaHUsI

IIpakTHYecKkHe 3aHATHA

2

Pemrenune 3a1annii Ha UCIIOJIBb30BaHUE XUMUUYECKONW CUMBOJIMKY U HA3BAHUM COEIUHEHUN 110

HOMEHKJIAType MEXIYHAPOIHOIO COI03a TEOPETUUECKON U MTPUKIIATHON XUMUU U TPUBHAIIBHBIX

Ha3BaHMM JJI COCTABICHUSI XUMHUECKUX (OPMYJI IBYXaTOMHBIX CO€IMHEHUH (OKCUI0B, CYIb(HIOB,

TUAPUAOB U T.I1.) U APYTUX HEOPTaHUYECKUX COCIUHEHHUH OT/IEIbHBIX KJIACCOB.

IIpakTrueckue 3aaHus Ha YCTAaHOBJICHHUE CBSI3U MEXY CTPOCHUEM aTOMOB XUMHUUYECKUX JIEMEHTOB U 2

MIEPUOIUYECKUM U3MEHEHHEM CBOKMCTB XUMUYECKUX 3JIEMEHTOB U MX COCIMHEHHUI B COOTBETCTBUU C

nojoxxeHueM [leproauyeckoit CUCTEMBI.
Tewma 1.2 . OcHoOBHOe coepKaHue
[lepuonnueckuii 2 OK 01
3aKOH ¥ Ta0numa OK 02
J.1. Mennencesa IIpakTuyeckue 3aHATHSA

2
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[Tepnoanueckas cucrema xumuueckux snemMentoB JI.M. Menneneesa. @usnueckuit cMbicn [leproandeckoro 3akoHa
JL.W. MenzeneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMUYECKUX SIEMEHTOB, 00pa3yeMbIX UMHU TIPOCTHIX
CIIOKHBIX BEIIECTB B COOTBETCTBHH C TOJIOKEHUEM XHMUYECKOro deMeHTa B [lepronueckoii cucteme.
MupoBoz3penyeckoe u HayuHoe 3HaueHue [lepuomuueckoro 3akona JI.M. Menneneesa. [Ipornosst I.1.
MenpeneeBa. OTKpBITHE HOBBIX XUMUYECKHX 3JIEMEHTOB.

Pemenue mpakTUKO-OPHMEHTHPOBAHHBIX TEOPETHUECKUX 3a[aHHi HA XapaKTEpU3aLHMI0 XUMHUYECKHX HJIEMEHTOB
«Merauueckue / HEMETAILTHYECKHE CBOMCTBA, IEKTPOOTPUIIATEIBHOCTh U CPOJACTBO K SMEKTPOHY XUMHYECKHX
3JIEMEHTOB B COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOCHUEM U TOJNOKEHUEM B MEPHOIUYECKOUCHCTEME XUMUYECKHUX
anemeHToB JI.1. MenpeneeBay.

Paznen 2. Xumn4yeckue peakmun

10

Tema 2.1Turmst
XUMUYECKUX
peaxiuii

OcHoBHOE€ CoACpKaAHUEC

Teopernueckoe o0yuenune

Knaccudukanms u THIIBI XUMUYECKUX PEAKIUH C yIaCTHEM HeOpraHuuecKuX BemiecTB. CocTaBieHne
YpaBHEHUN peaKkluii COeTMHEHHUS, PA3JIOKECHHUS, 3aMEIICHHS, 0OMEHa, B T.4. PEaKIIHil TOPEHHUS ,
OKHCJICHUS -BOCCTAHOBJICHUS.

VYpaBHEHUs OKUCIIEHUA-BOCCTaHOBIEHUS. CTeneHb oKuciaeHus1. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocraBneHre U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMI METOAOM 3JE€KTPOHHOTO
Oananca. OKHCITUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMK B TIPUPO/IE, TPOU3BOCTBEHHBIX MpOIIeccax U
KU3HEJEATEIIbHOCTH OPraHu3MOB

IIpakTHYecKkHe 3aHATHA

KonunuecTBeHnHble OTHOIIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMUU U PACUETHI O
YPaBHEHUAM XMMUYECKUX peakiuii. MoJib Kak eIMHUIIa KOJIMYeCTBa BelecTBa. MosspHas macca.
3aKOHBI COXPAHEHUS MACChl U DJHEPTUU. 3aKOH ABOTaapo. MomspHbIil 00beM ra3oB. OTHOCUTENbHAS

IUIOTHOCTH 2 ra30B. PacueTs! 1Mo YpPaBHCHUAM XHUMUUYCCKHUX peaKum?I C UCITIOJIb30BaHUEM MACCHI, obneMa

(HOpMasbHBIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA

OK 01

Tema 2.2.

OcHOBHOe coepKaHue

OK 01
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DJEKTPONUTHYECKAS

Teoperudeckoe o0yueHue

JUCCOLUALNS 1 2
VIOHHBII 00MEH . .
Teopust sneKTponUTHYECKON Aucconmalyy. Peakiun uonHoro odmena. CocTaBleHHE PeaKiii HOHHOTO OOMeHa
IIyTEM COCTaBJICHHS MX MOIHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHUH.
o 2
KucnorHo-noHHbIE ypaBHEHHS. 3a/laHus HA COCTABJICHUE MOHHBIX YPABHEHUIA.
JlabopaTopHble 3aHATHS
2
JlaGopatopnast padoTa « TUTIBl XUMUUECKUX PEAKIIHID».
HccnenoBanune THIOB M MPU3HAKOB XMMHUYECKHX peakiuii. [IpoBesieHue peakimii HOHHOro 0OMeHa, Ompe/ieNieHue
Cpellbl pacTBOPOB, 3a1aHKs HA COCTABJICHNE MOHHBIX PEAKIHIL. 2
Konrpoxias Crpoenue BemecTsa eCKHe peax
TpoeHue B TBA H XUMHYECKH nu.
pabora 1 P n peaxi 2
Pa3znen 3 Crpoenne u CBOJiCTBA HEOPTAHHYECKHX BelIeCTB 16
Tema 3.1. OcHoBHOE coaep:kaHue OK-01
Knaccudpuxarms, 4 OK-02
HOMCHKIIATypa 1 Teoperuueckoe o0yuenue
CTpOECHHUE 2
HEOPTraHUYECKUX }
BEIECTB [Ipenmer Heopranuyeckoit Xxumun. B3anmocBsi3b Heoprauuyeckux BerecTs. Kiaccupukaims HeopraHnIeckux
BewecTs. [IpocTsie 1 cnoxHble BemecTBa. OCHOBHBIE KIIACCH CIOKHBIX BEIIECTB (OKCHbI, TMAPOKCUIBI, KUCIOTHI,
com). Homenkmatypa ¥ Ha3BaHHME HEOPTaHWYECKHMX BELIECTB MCXOAA M3 X XMMHYECKOH (hopMyIibl Wiiu
COCTaBIIEHHE XUMUYECKOH (GOpMyIbl UCXOAA U3 HAa3BaHUS BEIIECTBA MO MEXTYHAPOJHON WM TPUBHAIBHOM 2
HOMEHKJIAType.
MesxmonexynspHble B3auMozelcTBus. Kpucramioruapatsl. ArperaTHele COCTOSHUA BewlecTBa. Kpucrammuueckue
1 amMop(HbIe BemecTBa. TUIBI KPHCTATHYECKUX PELIETOK (aATOMHAsA, MONEKY/IApHAs, HOHHAs, METAILTHYECKas).
3aBUCHMOCTb (PM3MYECKUX CBOICTB BELIECTBA OT THNA KPUCTAITMUECKO pemeTku. [IpuunHbl MHOrooOpasus
BEIIECTB.
IIpakTH4eckne 3aHATUA
2
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Homenknatypa HEOpraHMYECKUX BEIIECTB: HA3BAHUE BEIIECTBA UCXOIS U3 X XUMUIECKOU (hOPMYITBI
WA COCTABIICHUE XUMUYECKOH (POPMYITBI ICXOIs1 M3 HA3BaHUS BELIECTBA 110 MEXTYHAPOIHON
(MIOITAK) mnu TpuBHaILHON HOMEHKIIATYPE.

Penrenune nmpakTHYeCKHX 3a/1aHuUil 10 KIaccU(UKAIMKM, HOMEHKIIATYPE U XUMHUECKUM (hopmyam
HEOPTraHMYECKUX BEIICCTB Pa3IMYHbIX KJIACcCOB (YrapHbIi ra3, yrJIeKUCIIbIN ra3, aMMHaK, TaiieHas
W3BECTh, HETAIICHAS U3BECTh, IMTHEBAS COJIA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYJIBI
XUMHAYECKHX BEIECTB, OMPEICIISATh IPHHAUICKHOCTD K KJIacCy.

HcTouHnKHM XUMUYECKO# nHpOpMaIuu (CpeacTB MaccoBoi nHMopMaIyu, ceth IHTEpHET U IpyTue).
[Touck nHOpMAaIUK 110 HA3BAHHIM, HICHTH()HUKATOpaM, CTPYKTYPHBIM (opMysiam

Tema 3.2. dusuko-
XHMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEILIECTB

OcHoBHOE CoaecpiKkaHue

Teopernueckoe o0yueHue

MerTansl. O6H_II/IG Q)HSHQCCKI/IG 1 XHUMHYECKHe cBolcTBa MeTauioB. CriocoObl MOJIYUCHMU. 3HadyeHue
MCTAJIJIOB 1 HEMCTAJJIOB B IIPUPOJAC U KU3HCACATCIIbHOCTH YCIIOBCKA 1 OPTaHU3MOB. KOppOSI/IH
MCTAJUJIOB: BUAbI KOPPO3HH, CITOCOOBI 3alUThI METAJIJIOB OT KOPPO3HHU

Hemerannsl. O6mmue Gpusnueckue 1 XUMHUECKUE CBOMCTBAa HEMETAJUIOB. TUIIMYHBIE CBOICTBA
HemeTaiioB 4- 7 rpyni. Kinaccudukanus 1 HOMEHKIIaTypa coeIMHEeHNH HeMeTaioB. KpyroBopoTsl
OMOreHHBIX AJIEMEHTOB B IPUPOJE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEILECTB (OKCUA0B, THIPOKCUIIOB,
KHCIIOT, COJIeH U /ip.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHMH, BBICHINX OKCHJIOB ¥ TUIPOKCUOB

IpakTnyeckune 3aHATUSA

CocraBiienne ypaBHeHI/Iﬁ XUMHNYECKUX peaKI_[I/Iﬁ C YU4aCTUEM ITPOCTHIX U CIIOKHBIX HCOPTraHUYCCKUX
BEIIECTB: METAJJIOB U HEMETAJIIOB; OKCHI0B METAJIJIOB, HEMETAJUIOB M aM(DOTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUH U aM(OTEPHBIX THAPOKCUIOB; HEOPraHUUECKUX COJIEH,
XapaKTepU3YIOIIUX UX CBOMCTBA.

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUI Ha CBOMCTBA, COCTAB, MOJIyYCHHUE U
0e30macHOe UCTIOIH30BAHNE BAKHEHIITNX HEOPTraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKON
NIeSITENIbHOCTH YeJIOBeKa

OK-01
OK-02
[IK-1.1
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OcHoBHoOe coep:xaHue OK o1
Tema 3.3 2 OK 02
Nneatudnkanmsa
¢ JIaGopaTopHbIe 3aHATHS IK-1.1
HEOPraHUYECKUX 2
[1K-2.2
BELIECTB
JlaboparopHas pabota «neHTrudukanms HeOPraHNYECKUX BELIECTB.
Pemenue sxcriepiMeHTaIbHBIX 3a/1a4 110 XUMUYECKHM CBOMCTBAM METAJJIOB U HEMETAJLIOB, TI0
pacrno3HaBaHUIO U MOJYYEHUIO COCTUHEHUM METAIJIOB U HEMETAJLIOB.
Wnentuduxaims HEOpraHMIeCKUX BEIIECTB C UCIIOJIb30BaHUEM MX (PU3UKO-XUMUYECKUX CBOICTB, 2
XapaKTepHBIX KaueCTBEHHBIX peakiuii. KadecTBeHHbIE peakliuu Ha Cynab(har-, KapOoHaT- U XJIOpU/I-
AQHUOHBI, HA KATHOH aMMOHHUSI.
Kounrpoabnas .
CBoiicTBa HEOPraHMYeCKHX BellecTB. 2
pabora 2
Paznen 4 Crtpoenne U CBOWCTBA OPraHHYeCKHX BelIeCTB ”
Tema 4.1. OcHoBHOE cofepxaHue OK-01
Knaccudpuxarms, 4 [IK-1.1
CTPOCHHE 1 TeopeTnyeckoe odyueHune IIK-2.1
HOMEHKJIATypa 2
OPraHUYECKUX I . .
OSIBJICHUE U pa3BUTHE OpPraHMYECKON XUMHUHU Kak Hayku. [Ipeamer opranndeckoi xumun. Mecto u
BEILECTB .
B OpPraHMYECKHUX — 3HAYEHUE OPTaHUYECKON XMMUHU B CHCTEME ECTECTBEHHBIX HayK.
BelecTB XMMHUECKOE CTPOCHUE KaK MOPSI0K COEIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJICHTHOCTH. OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX COSAMHEHUM
A.M. BytnepoBa. YriepoaHsblil CKeJIET OPraHudeCKO MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOEHMSI MOJIEKYI. 2
N3omepns u n3omepsl.
[Tonsarue o pyHkumoHanbHOM rpynmne. Pangukan. [TpuHuuns! kiaccupuKamy OpraHn4eckux
COCIMHEHU.
MexnyHapo/iHass HOMEHKJIATypa U IPUHILIMIIBI HOMEHKJIATyphl OpraHndeckux coeauHeHui. [lonstue
00 a30TcoaepKaliX COeIMHEHUIX, ONOIOTHYECKN aKTUBHBIX BellecTBax (YriieBojax, Kupax, Oenkax
U JIp.), BHICOKOMOJIEKYJISIPHBIX COeIMHEHUSAX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)
IIpakTuyeckue 3aHATHA 5

20




Homenknarypa opraHMuecKux COeMHEHUH OT/IEIbHBIX KJI1ACCOB (HACBIILIEHHbIE, HEHACBIIICHHBIE U
apOMaTU4ECKUE YIIIEBOJIOPO/Ibl, CIIUPTHI, (PEHOIIBI, allbAETH b, KETOHBI, KAPOOHOBBIE KUCIIOTHI U 1Ip.)
CocraBieHre OTHBIX U COKPALICHHBIX CTPYKTYPHBIX ()OPMYJI OPTaHUYECKHX BEIIECTB OT/IEIbHBIX
KJIaCCOB, UCIOJIb3Ysl UX HA3BaHUS M0 CUCTEMAaTUYECKON M TPUBHAIbHON HOMEHKIIAType (3TUJIEH,
alleTUICH, TIIMLEPHH, (GeHo, GopMalbAerul, YKCyCHasi KUCIIOTa, IIIMLIKH). PacueTsl mpocTeiien
(bopMyIIbl OpPraHMYeCKOW MOJIEKYJIbl, HCXO/IS U3 3JIEMEHTHOIO cocTana (B %)

Tema 4.2. CoiicTsa
OPraHUYECKHX
COEIMHEHNN

OcHoBHoOe coep:xaHue

10

Teopernueckoe od0yueHue

OK-01
OK-02
OK-04
I1K-2.1

- IIpeJIeJIbHBIE YIIIEBOIOPO/IbI (aJIKaHbl U IMKIOaNKaHbl). ['opeHne merana Kak oaMH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBILIUIEHHOCTH U ObITY. CBOHCTBA IPUPOJIHBIX YIIIEBOJOPOI0B, HAX0XKJICHUE
B IIPUPOJIC U IPUMEHEHHUE AJKAHOB;

- HeTIpeiebHbIE (AJIKEHbI, AJIKUHBI U aJIKaUEeHbl) U apOMaTUUYECKHUE YIIIeBOAOPOIbL. I'opeHne
alleTUJIeHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHHU JJISl CBAPKU M PE3KU METAJIIOB

- KHCIIOPO/ICOAEpKAINE COSTUHEHHS (CITUPTHI U (PEHOITBI, KApOOHOBBIE KUCIOTHI U A(UPHI, aTTbACTUIbI
Y KETOHBI, )KUPBI, YTIeBObI). [IpakTHueckoe mpuMeHeHne STUICHTIUKOJIS, TIUleprHa, peHoa.
[Tpumenenue hopmanbaeruia, aleTalbIerua, yKCyCHOH KUCI0Thl. Mblila KaK COJH BBICIIHX
KapOOHOBBIX KUCIIOT. MotoIue cBOKWCTBa MbLja

- a30TCoJIeprKallie COeTMHEHNS (aMUHBI 1 aMMHOKUCIIOTHI, O€JIKH). BhicOKOMOneKkysipHbIe
COEMHEHUS (CHHTeTHYeCKHEe U OMOJIOTHUECKU-aKTUBHbIE). MOHOMEp, MOIUMED, CTPYKTYPHOE 3BEHO.
[Tonmmepu3anyst STHIEHa KaK OCHOBHOE HAIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eneTnyeckas CBsI3b MEXAY KJacCaMHU OpPraHMYECKUX COEIUHEHUM a30TCOAEPIKALINE COEAUHEHNS
(aMHUHBI M1 aMUHOKHUCIIOTBI, OEJIKH).

BricokomorekyssipHble COeAMHEHUS (CHHTETHYECKHE U OMOJI0rMYeCKU-aKTHBHBIE). MoHOMeED,
HOJIMMeEp, CTPYKTYpHOE 3BeHO. [lonnMepu3anus 3TuIeHa Kak OCHOBHOE HaIllpaBJIEHUE €ro
MCIIOJIb30BaHUS.

['eHeTnyeckas CBsI3b MEXAY KJacCaMU OpraHMYeCKUX COCTMHEHHM

IIpakTHYecKkHe 3aHATHA
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CBolicTBa OpraHMYECKUX COEAMHEHUN OT/IEbHBIX KJIACCOB (TPUBUAIbHASL U MEXKTYHAPOAHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOICTBA, CIIOCOOBI MOIy4EHUs ): MIpeeibHble (anKaHbl M nukiioankaHsl),
HeTpe/iebHbIC (AIKESHbI, AIKHHBI U AJIKaJUCHbI) U apOMaTHUECKUE YTIICBOJOPObI, CIIUPTHI U (DEHOIIH,
KapOOHOBBIE KUCIIOTHI M 3(UPBI, albJIETU/bl U KETOHbI, aMUHBI 1 aMUHOKHCIIOTHI, 2
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS. 3a/laHusl HA COCTABJIEHUE YPAaBHEHUN XUMUYECKUX PEaKLUH C
y4acTHUEM OPTaHUYECKUX BEILECTB HA OCHOBAHUM UX COCTAaBa U CTPOCHHUS

CocraBieHue cxeM peakui (B TOM 4YHCIIE 110 IPEUI0KEHHBIM 1IEN0YKaM IPEBPaICHUN),
XapaKTepU3YIOIUX XUMUUYECKHE CBOMCTBA OPraHNUECKUX COCTUHEHNH OTAEIbHBIX KIAcCOB, CIIOCOObI
UX MOJIy4YEHHUs U Ha3BaHUE OPraHUYECKUX COEANMHEHUN 10 TpuBransHou UJIM MexyHapoaHoil
CUCTEMATUYECKON HOMEHKJIIATYPE. 2
Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOWCTBA OPTaHUYECKUX
COEJIMHEHUH OTAEJIBbHBIX KJIACCOB

Tema 4.3. OcHoBHOE coJep:kaHue OK-01
Nnentuduxanys 4 OK-02
OPraHUICCKHX Teopernueckoe oGyuenue OK-04
BEIIIECTB, UX 2 I1K-2.2
3HAUCHUE U

BI/IOOpFaHI/I‘leCKI/Ie COCOAMHCHUS. HpI/IMeHeHI/Ie 1 OMOJIOTHYECKAas POJIb YTJIICBOJOB. Okucnenue

MpPUMEHEHUE B
SLITOROI 1 YTJICBOJIOB - UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O0IacTi MPUMEHEHHSI aMHHOKHCIIOT.
. | IpeBpamienus O6enxoB muiy B opranusme. buonorunueckue ¢pyHkiuu 6eakoB. buonornueckue 2
MIPOU3BOICTBEHHON . .
P A GyHKIUY )KUpOB. PoJIb OpraHryYeckoit XUMUU B pEeIICHUH IMPOOJIeM MUIIECBOW 0€30TTaCHOCTH
JeSITeTbHOCTH
ICJIOBCKA JlabopaTopHble 3aHATHS
2
JlabopaTtopHas pabota: “VMneHTrduKkamms OpraHMuecKuX COeTUHEHNN OTACTbHBIX KIacCOB”
Wnentudukaius opraHuYecKuX COSAMHEHUN OTIENBbHBIX KIIACCOB (Ha MPUMEPE allbJeTUIOB,
KpaxMaja, YKCYCHON KHCIIOTBI, OSJIKOB | T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMHYECKUX CBOWCTB H
XapaKTepHBIX KAaYeCTBEHHBIX peakiuil. [leHaTypanus Oenka npu HarpeBaHuu. L{BeTHbIE peakinu 2
0enkoB. BO3HWKHOBEHNE aHATMTUIECKOTO CUTHAJIA ¢ TOYKH 3PEHUS XUMHUYECKUX MPOIIECCOB TPH
MPOTEKAHUN KaYECTBEHHON PEaKIINH, MO3BOJISIONICH HACHTU(DUIIUPOBATH MIPEITIOKEHHBIC
OpraHUYEeCKUe BEIIeCTBA
Koutpoasnas CTpyKTypa U cBOCTBAa OPraHMYecKUX BelIeCTB
pabora 3 ) 2
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Pasznen 5. Kunerndeckue u TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHWS XMMHYECKHX peaKiuii
CxopocTh OcHOBHOe coJiepKaHue
XUMHUUYECKHUX
PCAKIHH. Teopernyeckoe o0yuenue OK-01
XUMHYECKOE OK-02
paBHOBECHE. [1K-2.2
CKOpOCTh peakIiy, e 3aBUCUMOCTh OT Pa3IMIHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOIINX BEUIECTB,
KOHIICHTPALlUX PEarupyrolux BEIIECTB, TEMIEPATYPHI U MJIOIAIN PEAKIUOHHON OBEPXHOCTH.
TemmoBsie 3G (HEeKTH XUMUYSCKUX PEAKIIU. DK30- ¥ SHIOTCPMHUUCCKHE, PCAKIIHH.
OO6paruMocTh peakiuii. XMMHUYECKOE PABHOBECHE M €T0 CMEIIICHHE MOJT JCHCTBUEM Pa3InIHBIX
(hakTOpoB (KOHIICHTPAIIUS PEareHTOB WX MPOIYKTOB PEAKINH, TaBJICHHE, TEMIICpATypa) sl CO3aHUS
ONTUMAJIBHBIX YCJIIOBUM NPOTEKaHUs XUMHYECKUX IponeccoB. [Ipuniun Jle [larense
IIpakTHyeckne 3aHATUSA
Pemrenue nmpakTuko-opueHTUPOBAHHBIX 33JaHUN HA aHAIKN3 (DaKTOPOB, BIUSIONINX HA H3MEHECHHE
CKOPOCTH XHUMHYECKOW peaklMH, B T.4. C MO3UILIUN IKOTIOTUYECKH 1IeIeCO00Pa3HOrO MOBEACHUS B OBITY
Y TPYJOBOM NEATETHLHOCTH B IEISAX COXPAHEHHS CBOETO 3JJ0POBbS U OKPYKAIOIICH MPUPOTHON CPEIBI.
Pemrenre npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha NpuMeHeHue npuHuuna Jle-Illarense mis
HaxO0>KJICHUS HAMPABIICHUS CMEIIEHUSI PABHOBECHSI XMMHYECKOW peakIuu 1 aHainu3 (HakTOpOB,
BIIMAIONINX HA CMEUIEHUE XUMUYECKOTO PABHOBECHSI.
Pa3nen 6 PacTBOpsbI
Tema 6.1
TousTHe 0 OcHoOBHOe coepkaHue OK-01
pacTBopax. OK-02
Teopernyeckoe o0yueHue OK-07
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PacTtBOpenue kak pu3nKo-xuMuuecKkuii nporecc. PactBopbl. CriocoObl MPUTOTOBJIEHUST PAaCTBOPOB.

[K-1.1

PactBopuMocTs. MaccoBas 107151 pacTBOPEHHOIO BemecTBa. CMBICI MTOKA3aTeNsl MPEIEIbHO IK-2.1
JOMYCTUMOM KOHLIEHTPAIIMU U €r0 UCIIOJIb30BAHUE B OIIEHKE IKOJIOTMUECKOM 0€30MacHOCTH.
[IpaBuiia sK0JIOrHYECKH 1€1€CO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM AESITEILHOCTH B LENSIX
COXpaHEHHUs CBOETO 37I0POBBS U OKPY>KAIOILIEH MPUPOIHOMN CPeJibl; OITAaCHOCTh BO3ACHCTBUS HA KUBbIE
OpraHU3Mbl OIIPE/ICTICHHBIX BEILIECTB.
Pemenne npakTHKO-OPUECHTHPOBAHHBIX PACUETHBIX 3aJJaHUI HA PACTBOPHI, HCIIOIB3yEeMbIE B OBITOBOM
Y IPOU3BOJCTBEHHOM JIESTEIbHOCTH YEJIOBEKa
Tema 6.2 OK 01
Uccnenoanue OcHOBHOe coiepKaHue OK02
CBOMCTB PacTBOpPOB
pacTBOp MK-1.1
JlabopaTopHble 3aHATHS MK-2.1
JlaboparopHast pabora «IIpuroroBieHnE pacTBOPOBY.
[IpuroToBneHue pacTBOPOB 3aJaHHOM (MacCOBOM, %) KOHIIEHTpAIMH (C TPAKTUKO-OPUEHTUPOBAHHBIMH
CBOMCTB pacTBOPOB BOIIPOCAMH) U OIPEICIICHHUE CPEAbl BOAHBIX pacTBOPOB. Pemenue 3aiay Ha
MIPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlep:KaHUe (CoepKAHUE MPUKJIATHOTO MOIYJIs)
Pa3znen 7 Xumusi B ObITY U IPOU3BOJACTBEHHOM J1eSITeJILHOCTH YeI0BeKa
OK-01
OK-02
Xumust B ObITY 1 OCHOBHOE CO/iepKaHne OK-04
MPOU3BOACTBEHHOMN -
OK-07
ACATCIBHOCTH Teopernueckoe o0yueHmne
YeoBeKa IK-1.1
Hogetimue 1ocTKeHNUsSI XUMAYECKOW HAYKW U XUMUYIECKON TeXHOJOoTHH. Pork Xumun B oOecrieueHun I1K-1.2
[1K-2.2

HKOJIOTHUECKOM, IHEPTeTHUECKON U MUIIeBOM 0€30MacHOCTH, pa3BUTHH MeAULUHBL. [IpaBuiia moucka u
aHaJIM3a XUMUYEeCKOW HH(POPMAIIUU U3 PA3INYHBIX HICTOYHUKOB (Hay4yHasi U yueOHO-HaYy4YHas
JaUTEpaTypa, CpesicTBa MaccoBoil nHpopmaru, cetb HTepHET)

IIpakTnyeckmne 3aHATHSA
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[Touck u aHanM3 KeWCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJOTUI C YIeTOM Oymymiei
npodeccnoHaNbHOM EATEIILHOCTH 110 TEMaM: Ba)KHEHIIINE CTPOUTENIbHBIE MaTepHAaIbI,
KOHCTPYKLMOHHBIE MaTEPHUAJIbI, KPACKH, CTEKJIO, KEPAMUKA, MATEPUAJIBI JJIsl JIIEKTPOHUKH,

HaHOMAaTepHaJIbl, TEKCTUIBLHBIE BOJIOKHA, HICTOYHUKH SHEPTHH, OPTaHUYECKHE U MUHEPAJIbHbIE 4
yIoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAST XHUMHSL.
3ammra: [IpencraBnenue pe3ynbTaToB pelieHUsT KEMCOB B pOopMe MUHH-IO0KIIA/IA C MPE3eHTAIUECH.
IIpoMexxyToUyHAasi aTTecTalMs MO JUCIUIIMHE ( IK3aMeH)

6
Bcero

72
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3. YcaoBus peajiM3anuu NporpaMmMbl 001eo0pa3oBaTeibHOi
AUCUMUILTHHBIL.

3.1. TpeboBaHus K MUHIMAJIBHOMY MaTEPHATBHO-TEXHUYECKOMY 00€CIICUCHUTO

Jlng  peanuzanuy  TPOTPaMMbl  TUCHUIUTMHBI  JOJKHBI  OBITH  MPETYCMOTPEHBI
CTeMyIOIEe CTelUaNbHble TIOMEIICHUS: Y4eOHbI KaOWMHET XUMHU W/WIM Yy4eOHOi
XUMUYECKOH 1abopaTopuu.

Oo0opynoBanue y4yeOHOro KaOWHeTra  (HAIJIsiAHBIE  TOCOOHWS):  HAOOPHI
MAPOCTEPKHEBBIX MOZIENEH MOJIEKYJI, MOJIETN KPUCTATTMYESCKUX PEMIETOK, KOJUIEKIMA TIPOCTHIX
M CIOXKHBIX BEIIECTB W/WIM KOJUICKIMM MOJUMEPOB; KOJUICKIMS TOPHBIX MOPOA |
MuHepanoB, Tabnuna MennaeneeBa, yueOHbIe GUIbMBL, IM(POBBIE 00pa3oBaTEIbHBIC
pECypCHI.

Texnuueckue cpeacrBa  o0yueHHMsi:  KOMIBIOTED C  ycTpoilcTBamu
BOCIIPOU3BEJICHUS  3ByKa, TPHUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  DKPaHOM,
MYJIbTHMETMIHAS JOCKA, YKa3Ka-TIPe3eHTEP I IPE3CHTAHH.

Oo0opyaoBanue JiabopaTopuu U pado4ux MecT JIa0OPaTOPUM: MEH3YPKH, MUIETKU-
KaIeIbHHUIBI, TEPMOMETPHI, MUKPOCKOTI, JTyIIBI, TIPEAMETHBIC 1 TIOKPOBHBIECTEKITA, TUTAHIICTHI
JUIS KamembHBIX peakiuid, QuIbTpoBaibHAS Oymara, MPOMBIBANKH, CTEKISHHBIE MPOOUPKH,
pe3uHOBBIE TPOOKH, (OHAPHKH, HAOOP PEAKTHBOB, CTCKISHHBIC MAJOUYKH, INTATUBHI JUIA
NMpoOMpPOK; MEpHBIC I[WIMHAPHL, BOPOHKH CTEKJISHHBIC, BOPOHKH JICTHTEIbHBIC
nuwmaapraeckue (50-100 mi), cTynku ¢ mecTukoM, (papopoBbie YaIlIKH, THHIETHI, GUIBTPHI
OymakHble, BaTa, Mapis, YacOBble CTEKJA, HJIEKTPOIUTUTKH, J1aOOpATOPHBIC IITATHBHI,
CIIUPTOBbIE TOPEIKHU, CIIMYKH, TPUOOP IS MOJNYYEHHS Ta30B (WK NpoOMpKa ¢ ra300TBOJHOM
TpyOKoOit), AepaTenu i MPoOUPOK, CKISHKM U XpaHEHHs PeakTHBOB, Pa3faTOYHbIE JOTKH;
xumuyeckne crakadbl (50, 100 w 200 mu); Imarend; NMHHIETHI, TUIEIbHBIE UG,
CeKyHioMepbI(TaiiMepsl), MepHble poOupkH (Ha 10-20 mi1) u MepHbie Koaosl (25, 50, 100 u
200 mu), BogsHas OaHS (MM TEPMOCTAT), CTECKJISTHHBIC TATOYKH; KOHHYECKHE KOJMOBI IS
tutpoBanuss (50 m 100 mu); WHAMKATOpHBIE MOJOCKU Ui onpeneneHus pH u
CTaHJapTHAs WHAMNKATOPHAS IIKANa; YHUBEPCANbHBIN MHAMKaTop; mumeTkr Ha 1, 10,50 mo
(umu no3atopbl Ha 1, 5 u 10 mi), OropeTku 1/ THUTPOBAHMS, MEIUIMHCKHUE IINPUILI HA
100-150 mu, maGopaTopHble W/WIKM aHATUTUYECKHE Bechl, pH-METphI, CynmibHbI mKad, u
1ip. nabopaTopHoe 000pyTOBAHHKE.

3.1. Undopmanuonnoe odecrneyenne peasn3annu NPOrpaMMbl

1. Jna peanm3anuu mporpamMMsl  OMONMOTedHBIH  (GOHI — 00pa3oBaTeIbHOM
OpTraHW3alli¥ JIOJUKEH HWMETh TeYaTHBIC W/WIM 3JIEKTPOHHBIC 00pa3oBaTENbHBIC |
MHQOPMALIMOHHBIE ~ PECYpChl,  PCKOMCHIOBAaHHbIC  JUIS  HCIOJNB30BaHHUSA B
oOpazoBaTebHOM  MpoOlecce, HE  CcTapme TITH  JeT ¢ MOMEHTa  H3JaHu.
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2. PCKOMCHIIyeMLIC NCYATHBIC U3AAHUA 110 pCAIM3allun O6HICO6pa3OBaTCHLHOI71 AUCHUIIIMHBI IIPEACTABIICHEI
B MCTOJAMYCCKUX PCKOMCHAAUAX 110 OpFaHI/IBaHI/H/IO6y‘~ICHI/IH.
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4. KoHTpPOJIb U OlleHKA pe3yJibTAaTOB 0CBOEHMsI 0011e00pa3oBaTeILHOM
AUCHUNIHHBI.

Kontponb u omeHka pe3ynbTaToB 00ydYeHHS OCYIIECTBISETCS IMperojaBaTeseM B IIpolecce
NPOBEACHUS TPAKTUYECKUX 3aHATUH W J1a0OpaTOpHBIX pPabOT, TECTUPOBAHHSA, a TAKKeE
BBIMOJNHEHUST O0YYaIOMUMKCS MHIUBUIYaIbHBIX 3a/laHUM, TPOEKTOB, HMCCIeA0BaHUN. Pe3ynbrathl
00y4eHHsI OMPEAENAIOT, YTO O00yYaloIuecs: MOJKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATH MO
3aBEPUICHUU U3YyUCHUS JUCIIUILINHBI.

Jlns  hopMupoBaHHS, KOHTPOJS M OIEHKH PE3YJIbTATOB OCBOCHHS Y4EOHOW MUCIUTIINHBI
MCTIONIb3YETCAd CHCTEMa OICHOYHBIX MEPONPUATUH, MPeICTaBIAIONMAas CO00M KOMIUIEKC Y4eOHBIX
MEPOTIPUATHH, COTTACOBAHHBIX C pe3yJbTaTamMu 00ydeHusu copmynupoBaHHEIX ¢ yuetom OI'OC
COO (mpenmetnsie pe3yabrathl noauciuumuae) u I'OC CIIO.

Ne OK/IIK Mopnyis/ Paznen/Tema Pesynbrat 00yueHus Tunbl OLIEHOYHBIX MEPONIPUATUN

OcHoBHOE COACPIKaHUC

1 Pa3pean 1. DopMyJIMPOBATH
OcHOBBI CTPOEHUA 0a3oBble NOHATHSA H
BellleCTBa 3aKOHBI XHMHH
11 OK 01 | Crpoenue aromoB CocTaBisTh XUMHUYECKHE 1. Tect «CTpoeHHE aTOMOB
XUMHUYECKHX (bopMyIbl coeTMHEHMH B XUMI9ECKHX SIEMEHTOB 1
AJIEMEHTOB U NMPUPOJA | COOTBETCTBUHU CO .
. MPUPOJIAa XUMUIECKOH CBSZM».
XUMHUYECKOH CBSI3U CTETIEHBIO OKUCIICHUS

2. 3ama4yn Ha COCTaBJIECHUE
XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX CO€TUHEHUN
(okcu0B, cynb(PUI0B, THIPUIOB
U T.IL.).

3.3agaHus Ha UCIIOIBL30BAHUE
XUMHYECKON CUMBOJUKHU U
Ha3BaHUM COEIMHEHHI O
HOMEHKJIAType MEKIyHAPOIHOTO
COI03a TEOPETUYECKOU U
MPUKIATHON XUMUU U
TPUBHAIILHBIX Ha3BaHUN TSI
COCTABJICHUS] XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
CyiabGUA0B, THIPUIOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTJEIHHBIX KJIACCOB

XUMUYECKHUX DJIEMEHTOB,
MCXO/IS U3 BaJIEHTHOCTH U
AIIEKTPOOTPHULATETLHOCTU
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1.2

OK 01
OK 02

Ilepuonnueckuii
3akoH 1 Tadmmma J1.1.
Menneneena

Xapakrepus3oBaThb
XUMHUYECKHE DIIEMEHTHI B
COOTBETCTBHUH C UX
II0JIO)KEHUEM B
IIEPUOIUUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTannudeckue
/HeEMeTaIIINYeCKUE CBOVCTBA,
AIEKTPOOTPHUIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX AJEKTPOHHBIM
CTPOEHUEM U TIOJIO)KEHUEM B
MEPUOINYECKON CUCTEME
XHUMHYECKHX DJIEMEHTOB

JI.. MeHnaeneeBay.

2. [TpakTryeckue 3a1aHus Ha
YCTaAHOBJICHUE CBS3U MEKIY
CTPOECHHUEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U MEPUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U UX
COCIMHEHHNH B COOTBETCTBHH C
noJioxkenueM B [ leproandeckoit
CHCTEME.

3. IIpakTUKO-OPUEHTUPOBAHHBIE
TEOpPETHUECKHE 3aJaHus Ha
XapaKkTepU3alnio XUMUUYECKUX
27eMEHTOB: «MeTtaunueckue /
HEMETaJNINISCKHUE CBOMCTBA,
3JIEKTPOOTPHUIIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM
CTPOEHUEM U TIOJIO)KEHUEM B
MIEPUOTUYECKON CUCTEME
XHUMHYECKHX DJIEMEHTOB

JI.1. MenneneeBay
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Pa3pmea 2.
XUMHYEeCKHe
peakuumn

XapakTepu3oBaTh THIIBI
XHUMHYECKHX peaKuui

KonTpoasnas padora
«CTpoeHne BemecTBa u
XHMHYeCKHe Peakium)

2.1

OK 01

THIBl XUMUYECKUX
peakuuii

CocraBisTh peakuuu
COC/IMHEHUS, Pa3JIOKEeHNUS,
oOMeHa, 3aMeIICHUS,
OKHCJIUTEIIFHO-
BOCCTAaHOBUTCJIBHBIC
peaKIu.

1. 3ayaun Ha cocTaBJICHUE
YpPaBHEHUU pEaKIUid:
COEIMHEHMS, 3aMEIICHUS,
pas3JioeHus, OOMeHa,
OKHCJIUTEIIBHO-
BOCCTaHOBUTEIbHBIX

peaKuuii KCTI0JIb30BAHUEM
METO/1a JIEKTPOHHOTO

OaJaHca.

2. 3a1aum Ha pacyeT MacChl
BEILIECTBA WK 00bEMa

ra30B 110 H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3
YUYACTBYIOLIMX B PEAKIHH
BEIICCTB; Pacu&Thl MACCHI
(00BéMa, KoJIMUEeCTBA BEIECTBA)
MPOJYKTOB PEAKIIUH, ECIIU OHO
U3 BEIIECTB UMEET MPUMECH.

2.2

OK-01

DNEeKTPOTUTHYECKAS
JIUCCOLAAINAA U
WOHHBIA 00MEeH

CocCTaBisTh ypaBHCHHS
XUMHNYCCKUX peaKHI/H/I
HOHHOI'0 OOMeHA C
y4acTHeM HeOPraHHYECKUX
BEIECTB

1. 3aganus Ha cocTaBleHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkuuii ¢ y4acTUEM OKCHUJIOB,
KHCJIOT, OCHOBAHUI 1 COJICH,
MOHHBIX peaklUUid TUAPOIN3a
COJIEH, YCTAHOBJIICHHE
W3MEHEHHUS KUCIIOTHOCTH CPEIBI.

2. JlabopaTtopHas paborta
"TuIbl XUMHUYECKUX peakiuil”
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Pa3nen 3. Ctpoenne

HccaenoBarb cTpoeHue u

KonTtposbnas padora

H CBOiiCTBa CBOICTBA «CBoiicTBa HEOPTAHUYECKHUX
HEOPraHUYeCKUX HEOPraHUYeCKUX BEIECTBY
BEIIECTB BeIeCTB
3.1 | OK-01 Knaccudukanus, Knaccuduuposatsh 1. Tect «HoMeHK1aTypa n
OK-02

HOMEHKJIATypa HEOPraHMYCCKNE BEIICCTBA | yaspapye HEOPraHUUECKHX
CTpOEHHE B COOTBETCTBUU C UX

BEILIECTB UCXOS U3 UX
HEOPraHHUYECKUX CTPOCHUEM .

XUMHAYECKON (OPMYIIBI HITH
BEIIECTB

COCTaBJICHHE XUMHUYECKON
(bopMyIibl HCXOA U3
Ha3BaHMSIBEIIECTBA IO
MeXIyHApOAHOUUITN
TpUBHUATILHON
HOMEHKJIAType».

2. 3aiaum Ha pacyeT
MacCOBOW10JIU (MacChl)
XHUMHUYECKOT0 2JIEMEHTA
(coennHEHUs) B MOJIEKYIIE
(cmecn).

3. [IpakTrueckue 3agaHust Mo
KJ1acCU(pUKaLUU, HOMEHKIIAType
U XUMUYECKUM (hopmynam
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

[IpakTrueckue 3axanus Ha
ONPENCIICHUE XUMUYECKOM
AKTUBHOCTH BELIECTB B
3aBUCUMOCTH BU1a XUMHYECKON
CBSI3U U TUIA KPUCTAILUIUYECKON
pEIIETKH.
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3.2 | OK-01 duzuko- xuMudeckue | YcraHaBIUBaTh 1. Tect «OcobeHHOCTH
OK-02 CBOMCTBa 3aBUCUMOCTH (bI/IBI/IKO- XUMHUYECKUX CBOUCTB OKCHUOB,
IIK-1.1 | geopranmueckux XMMUYECKUX CBOMCTB KHCIIOT, OCHOBAHUIA,

BEIIIECTB HCOPraHUYECKHX BEIIECTB | amoTepHBIX THAPOKCHIOB 1

OT CTPOEHUS aTOMOB U COIIEIDY.

MOJICKYIL, a TAKKE THITA 2. 3a/1aHus HA COCTABJICHUE

KpHCTAITHECCKON YPaBHEHH XUMUYECKUX PEAKIIHA

PCILICTKH C Y4aCTHUEM IPOCTHIX U CIOKHBIX
HEOPraHMYEeCKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJIJIOB
1 aM()OTEPHBIX HIIEMEHTOB;
HEOPraHMYeCKUX KUCIIOT,
OCHOBAaHUH U aM(POTEPHBIX
THJIPOKCUIOB, HEOPTAaHUIECKUX
COJIEH, XapaKTEPU3YIOIIMNX UX
CBOMCTBA U CIIOCOOBI OJTyYEHUS.
3. IIpakTHKO-OPHEHTUPOBAHHEIE
TEOpEeTUYECKHE 3aJjaHNs Ha
CBOMCTBA U MOJIyYCHHE
HEOPTraHNYECKUX BEIICCTB.

3.3 [OK-01 Wnentuduxanms HccnenoBathb 1. IIpakTHKO-OpHUEHTUPOBAHHbIE
OK-02 HEOPraHUYECKUX KauyeCTBEHHbIE PEAKIINU 3aJIaHus 110 COCTABJIEHHIO
IIK-1.1 | BemecTB HEOPraHWYECKUX BELIECTB | XMMHYECKHX PEaKIIUi ¢
[1K-2.2

y4acTuem
HEOPraHMYECKUX BEIECTB,
HCIIOJIE3YEMBIX JIJIST KX
UJIEeHTU(DUKAIUH.
2.JlabopaTtopHnast pabora:
“Unentuduxanus
HEOPTraHWYECKUX BEIIECTB”
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4 Pasznea 4. HcciaenoBarhb CTPOCHHUEC U KOHTp()J]LHaﬂ paﬁoTa
CtpoeHue u CBOVCTBA OPraHU4ecKUX | «CTpoeHHe U CBOICTBA
CBOHCTBA BeIIEeCTB OpPraHUYECKHX BELIECTB
OpPraHMYecKux
BellleCTB
41 | OK-01 Knaccudukanus, Kraccuduiuposars 1.3aganns HA COCTaBICHUE
[IK-1.1 | crpoenue u OPraHWYECKUE BEWECTBA B | yaspanyii opraHuueckux
[IK-2.1 | HOMEHKIaTypa COOTBETCTBUU C UX .
COCAMHCHHMH 110
OpraHUYECKUX CTPOCHHEM .
TPUBHAIILHON WIIH
BEIIIECTB 3
MEXTyHApOIHOM
CHCTEMAaTUYECKOMN
HOMEHKJIAType.
2. 3aga”usa Ha
COCTaBJICHHE TTOJTHBIX U
COKpAIICHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKHX BEIIECTB
OT/ICNIBHBIX KJIaCCOB.
3. 3ajauu Ha onpezeeHue
npocreiiiiei GopmyIbl
OpraHU4eCKON MOJIEKYJIBI,
HCXOJS U3 DJICMEHTHOI'O COCTaBa
(B %).
OK-01 CaolicTBa VYcranaBinBarth 1. 3ajanus Ha
4.2 K-02 - N
o 84 OpPTraHUYECKUX 3aBUCUMOCTH (hPHU3UKO COCTaBJIeHHEypaBHEHHUIt
OK- COCIMHEHU I XUMHUUYECKHUX CBOMCTB .
MK-2.1 XUMHUYECKUX PEaKInii ¢

OpTraHU4YC€CKUX BECIICCTB OT
CTPOCHUA MOJICKYJI

Y4aCTHEM OPraHU4ECKUX
BEILIECTB HA OCHOBAaHNUHU UX
COCTaBa U CTPOCHUS.

2. 3a7aHus Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peakuui, WITICTPUPYIOIIHAX
XMMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
TAHHBIX peakInui U
TE€HETUYECKOM CBS3H
OpPraHUYECKUX BELIECTB PA3HBIX
KJIaCCOB.

3. PacuetHsble 3a1aun 1o
YPaBHEHUSIM PEaKLUU C
y4acTHEM
OpraHNYEeCKHUXBEIECTB.

4. JlabopatopHas paboTa
“IIpeBpallieHUs1 OPraHNYECKUX
BEIIIECTB IIPU HarpeBaHuu"
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4.3 | OK-01 WUnentuduxanms Hccnenosars 1.ITpakTHKO-OpHUEHTUPOBAHHBIEC
OK-02 | opranmuecknx Ka4€CTBEHHBIE PEAKIMH 3aJ1aHusI 110 COCTABJICHHIO
OK-04 BEIIECTB, UX 3HAUEHHUE | OPTaHUYECKUX COCIUHEHUM | XMMUYECKUX PEAKLUM C
TK-2.2 Y IPUMEHEHUE B OTJIEJIbHBIX KJIACCOB y4aCTHEM OPraHUYECKUX

OBITOBOH U BEILIECTB, UCIIOJIb3YEMBIX JUISl UX
MIPOU3BOCTBEHHOM uaeHTH(GUKAIUHN B OBITY U
JIeATETbHOCTH MIPOMBILLIIIEHHOCTH.
YeJIoBeKa 2. JlaboparopHas pabora:
“UnenTuduxanus
OPraHMYEeCKUX COCIUHEHUIN
OTJIEJIbHBIX KJIACCOB”
5 Paznen 5. XapakTepus3oBaTh
Kunernueckue u BIIMSIHUE PA3TUYHBIX
TepMoAHaMuueckue | (GakTOpoB Ha paBHOBECHE U
3aKOHOMEPHOCTH CKOPOCTh XUMHUYECKHUX
MIPOTEKaHUs peakuuit
XAMHYECKUX pEaKLUi
XapakTepu3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE
3.1 8%8; g;\(;ﬁ i(e:zinx BJIMAHNE KOHICHTPpalln1 3aJI1aHUs HA IPUMEHECHUE
[K-2.2 = pearupyromux BemecTB U | mpunnumna Jle-Illarense mis
peaKiuu. TEMIICPpaTypbl Ha CKOPOCTh | HaXO0)XIEHUSA TEMIIEPATYPHI U HA
Xumueckoe XUMHUYECKHX PEAKIHM. CMEILEHUE HAIIPABJICHUS
PaBHOBCCHUC XapakTepr30BaTh XUMHYECKOTO PABHOBECHS H
BIIMSTHUAC H3MCHCHHS aHayin3 (PaKTOPOB, BIMSIOMIMX HA
KOHIICHTpAIMK BCIICCTB, CMCUICHNE XMMHYECKOTO
peakuuii cpeasl u paBHOBECHsI
TeMIIepaTyphl Ha
CMEUIEHUE XUMHYECKOTO
paBHOBECHs
WccnenoBaTh HICTUHHBIE
6 pPacTBOPHI C 3aIaHHBIMU
Pa3nes 6. PacTBopb! XapaKTepUCTUKAMI
OK-01 1. 3a1auy Ha TIPUTOTOBJIEHHE
6.1 | OK-02 ITonsaTue o pactBopax | Pasnmyare uCTUHHBIE PACTBOPOB.
OK-07 pacTBOpPEI 2 11 )
K-1.1 . [IpakTHKO-OpUEHTHPOBAHHBIE
K-2.1 pacyeTHbIE 3a/1aHUsI HA
JUCTIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBIE B OBITOBOU U
MIPOU3BOJCTBEHHOMN
NesITeIbHOCTH YeJlIOBeKa
OK-01

6.2 | OK-02 Uccnenosanue Uccnenosath pusmko - Jlaboparopnas padora

gﬁ;i CBOICTB pacTBOPOB XAMHYECKHE CBOMCTBA «IIpuroroBiieHrE paCTBOPOB»

HCTUHHBIX paCTBOPOB
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IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:kaHue (cofep:kaHue NPUKIATHOT0 MOIYJIsA)

Paznen 7.

Xumus B ObITY U
OBITOBOH
MPOU3BOJCTBEHHOMN
JIEATEIHLHOCTH.

O1leHUBATh NOCICACTBUSI
OBITOBOM U
MPOU3BOJACTBEHHOMN
JICSITEIIEHOCTH YEJIOBEKA C
HO3UIINN DKOJIOTHYECKOHN
0e30IMacHOCTH

3ammra keiica ( ¢ yuetom
Oymymieit npodeccnoHaIbHON
JIeATCILHOCTH)

OK-01
OK-02
OK-07
[K-1.1
[1K-1.2
[1K-2.2

Xumus B ObITY U
OBITOBOM
MIPOU3BOJICTBEHHOMN
NeSTeIbHOCTH
YeIIoBeKa.

O1eHUBATh TTOCJIEACTBUS
OBITOBOM U
MPOU3BOJCTBEHHOMN
JIeATEIIbHOCTH YEJIOBEKA C
NO3UIINH DKOJIOTUYECKOUN
0e30macHOCTU

3amura Keiica (¢ yuerom
Oynyiel mpodecCHOHATbHON
JIeITEIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. I[Torennenue KInMaTa u
Be3omacHoCcTH BEICBOOOXKIEHNE
ra3oBbIX THAPATOB CO JHA
OKeaHa.

2. bynymiue matepuansl s
aBHa-, MallIMHO- U
MPUOOPOCTPOCHUS.

3. HoBbie maTepuasl 1uist
COJIHCUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPaCTUTEIBHBIX IIPETapaToB
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