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1. O0masi xapakTepucTuKa padouyeil mporpaMMbl 00111€00pa3oBaTENIbHOIM
AUCUMILTHHBI « XUMUD)

1.1. MecTo AUCUMIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHAILHOM
o0pa3oBaTeIbHOM MPOrPaMMBbI

OOmeoOpa3oBaTebHas JUCHHUIUIMHA «XUMHUS» SBISIETCS 005S3aTEIbHON
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHONW MPOTpaMMBI B
cootBeTcTBHM ¢ PI'OC CIIO no cneunansHoctu 38.02.08 Toprosoe aeno.

TpynoeMKOCTh AUCHUILUIMHBI «XUMUS» Ha YTIyOJI€HHOM YPOBHE COCTABIISIET
144 yaca u BkiIOYaeT B ce0s mMpodeccuoHaTbHO-OPUEHTUPOBAHHOE COACpKaHNE,
yCHIIMBarolee NpopuiibHyI0 COCTaBISIONLYIO IO KOHKPETHOM npodeccuu.

[leppon oOydeHHuss W  paclpeielieHHe TI0 CeMecTpam  OmpenesnseT
oOpa3oBarebHasi OpraHu3alys CaMOCTOSITENIBHO, C YUETOM JIOTUKUA (hOPMUPOBAHUS
NPEAMETHBIX  PE3yJbTaTOB, OOMMX M NPO(PECCHOHANBHBIX KOMIETEHIUH,
MEXIPEIMETHBIX CBS3€H C APYTMMH IUCHUTLIMHAMHU 0011e00pa3oBaTeIbHOTO U
o01enpodhecCHOHAIBHOTO IUKJIOB YYEOHOTO TJIaHa.

1.2. llesiu ¥ uIaHMpPYeMble Pe3yJabTaThl 0CBOEHH S JUCIHUILIUHBI

1.2.1. leau 1 3aga4y JTUCHUATIMHBI

@opMHUpPOBaHUE y CTYJECHTOB XHMHYECKOM COCTABIIAIOLIEH €CTECTBEHHO-
HAy9YHOW KapTHHBI MHUpPa KaK OCHOBBI TPUHATHS PEIICHWA B JKU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO MTOBEJICHUS B IPUPOJIHON Cpee.

3agaum IMCUMILIUHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOWIEH CpeJie, LIETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS NPOBOAUTH pACUYEThl MO XUMHUYECKUM (opMysiaM U
YpaBHEHUSIM XUMHMUYECKHX pEaKkIui, I[UIaHUPOBaTh U  HUHTEPIPETHPOBATH
pe3yJabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUS XUMHUYECKHX IKCIEPUMEHTATbHBIX
UCCIIEIOBAaHUM C COOJTIOJIEHUEM TTpaBUII 0€30MaCHOT0 OOpaIleHUsl C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS aHATU3UPOBATh, OLICHUBATh, POBEPATH HA IOCTOBEPHOCTh
1 0000111aTh HH(POPMALIMIO XUMUYECKOTO XapaKTePa U3 Pa3IMYHbIX HCTOYHHUKOB;

5) chopMupoBaTh yMEHUS TPOTHO3UPOBATH MOCJIEICTBUSI CBOEH JI€SITEIIbHOCTH
U XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMHUpOBATH MOHUMAHUE 3HAYMMOCTH JIOCTHYKCHUN XUMUYECKON HayKH U
TEXHOJIOTUM VISl pa3BUTHUS COIIMAIIBHON 1 TTPOU3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOE€HUS  00I1Ie00pa3oBaTeILHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kox v HaumeHnoBanue
(popmupyembIx
KOMIIeTeHIIU

IInanupyemMsble pe3yJbTaThl OCBOCHHS THCIUIIHHBI

Oo6mme!

JMCHUIIHHAPHbIE?

OK 01. Beibupats cioco0Obt
pelieHus 3a1a4
npoecCHOHATBLHOM
JeSITEIbHOCTH
NPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu Tpya0BOr0 BOCIMTAHHSA:

- TOTOBHOCTh K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa,
TPYIOJIIO0HE;

- TOTOBHOCTb K aKTHBHOH eATEIbHOCTH TEXHOJOIMYECKOM
u COIMATILHOM HaIlPaBJICHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATh,  IUIAHHPOBATb W CaMOCTOSATEIHLHO
BBITIOJIHSATh TAKYIO JICSITCIBHOCTD,

- HWHTEpPEC K pa3IMuHbIM cdepam npodeccroHaATbHOM
JIeATEIIbHOCTH

OBaanenue YHHBEPCAJIbHBIMH
MO3HABATEJIbHBIMH JI€HCTBUSIMH:

a) 0a3oBble JOrn4ecKue AeiicTBUA.

- CaMOCTOATEIHHO (OPMYIHPOBATH M aAKTYyaJTU3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK WM OCHOBAHHS
JUISL CpaBHEHUS, KilacCU(UKAIUK U 0000IICHHS;

- OTIPEICIIATh LEH JeATSILHOCTH, 33]aBaTh apaMeTphl U
KPUTEPHUU UX JTOCTHKCHUS;

- BBIBIATH 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBBI B JCSATCILHOCTh, OIICHHBATH
COOTBETCTBUE pE3YyNbTATOB IIENIAM, OILICHUBATh PHCKHU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIIIJICHHE TIPH PEIICHUU
YKU3HEHHBIX TTPOOIeM

0) 0a3oBbIe HCCIeA0BATENbCKUE IeliCTBUS:

Y4eOHbIMH

IIpOTUBOPCUNA B

- BJIAJETh CUCTEMOM XMMHYECKHUX 3HAHUM, KOTOPAsl BKJIKOYAET:
OCHOBOIIOJIATAlOIINE TOHATHS (XMUMHYECKHH JJIEMEHT, aToM,
3JIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, d-3JIEKTPOHHbBIE OPOUTAIIH
aTOMOB, HOH, MOJIEKyJa, BaJICHTHOCTb,
3JIEKTPOOTPULATEIIBHOCTD, CTEIEHb OKHUCIEHHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIAPHBIA 00bEeM, yTIePOIHBII
CKeler, (YHKIMOHAIBHAS TPYIIA, paaudKall, HW30MEpHs,
M30MEPhI, TOMOJOTHUYECKUM PsJ, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOPOJI- M a30TCOJACPIKAIIUE COCNUHEHUS, OMOIOTUYCCKU
aKTUBHBIC BellecTBa (yrJeBOJIbI, >KUPBL, OEIKH), MOHOMED,
MOJUMEP,  CTPYKTYPHOE€  3BE€HO,  BBICOKOMOJICKYJISPHBIE
COCMHEHMS, KPUCTAJUIMYECKasl pEIIeTKa, THUIbl XUMHYECKHX
peaknuii  (OKUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIC,  JK30- H
SHJOTEPMHUUYECKHE, PEaKIMM HMOHHOrO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JICKTPOJIUTBHI, 3JIEKTPOJIUTHYECKAS
JIYccoUMaNus,  OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON PEaKIMu, XMMUYECKOE pPaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHsS XHMHYECKOTO CTPOCHHUS OpPraHWYeCKHuX
BemiectB  A.M. bBytiepoBa, Teopus 3IEKTPOJIUTUYECKOU
auccoumranuu, nepuoauyeckui 3akon .M. Menzaeneesa, 3akoH
COXpaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, (HaKTOJIOTHYECKHE CBEICHHS O CBOMCTBAaX, COCTAaBe,
MOJTYy4YeHUH W 0E€30MacHOM UCIOJIb30BAaHWU  BaKHEWIIHMX
HEOPraHUYECKUX U OPTaHHYECKUX BEIIeCTB B OBITY U
MPAKTUYECKOM eI TEIbHOCTH YEIOBEKA;

- YMETb BBIBILITH XapaKTEPHBIE IPU3HAKUM U B3aUMOCBS3b

- BJaJeTh HaBbIKAMU Y4eOHO-MCCIIEJ0BATENbCKONM U | U3yYEHHBIX MOHSATHM, NPUMEHATHh COOTBETCTBYIOLIME MOHATHUS
IIPOCKTHOM  NEATEIbHOCTH, HABBIKAMU  PA3pelleHMs | IPU OIMCAaHUU CTPOCHUS M CBOMCTB HEOPraHUYECKUX U
npoodiewm; OPraHWYECKHX BEIIECTB W WX NPEBPALICHUN; BBISBIAThH
- BBIABJIATH  IPUYMHHO-CICACTBEHHBIE  CBA3M M | B3aMMOCBS3b  XMMHMYECKUX 3HAaHMM C  TIOHATUSAMH U
AKTyaJIM3MpOBaTh 3a7ady, BBUIBUIaTb THIOTE3y €€ | NPEACTABICHUIMU APYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

! Vka3bIBaroTCS INYHOCTHBIE M METANpeaMeTHbIe pesyiibrathl n3 ®I'OC COO (B mocneaneit penakuuu ot 12.08.2022) B oTriarosibHoit hopme, GopMHpyeMbie 06111e06pa3oBaTeTbHOIM

JUCIUATIIINHON

2 TucumrmHapHbie (MPeIMETHbIE) Pe3y/IbTaThl yKa3bIBAIOTCS B COOTBETCTBUM C METOIMKOI HPENOIaBaH s TUCIHILTMHEL




peliCHUS, HAXOAUTDb apTYMCHTBI AJId JOKA3aTCIILCTBA CBOUX
YTBEPKACHHUM, 3a1aBaTh APAMETPbI U KPUTEPUH PEILICHUS;
- AaHaJIM3UPOBATH MOJYUYCHHBIC B XOAC PCIICHHA 3aJavu
pe3yJIbTaThl, KPUTHYECKH OLICHUBAThb HUX JIOCTOBEPHOCTb,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

- YMETb IIEPEHOCHTHb 3HAHMS B II03HABATEIBHYIO H
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSA W3 PA3HBIX IPEIMETHBIX
oOJacrei;

- BBIIBUIaTh HOBBIE MWJEH, INpellaraTb OPUTMHAJIBHBIE
IMOAXO/ABI U PELICHHUSA,

- CIOCOOHOCTh MX MCIIOJIb30BaHM B T03HABATEIbHOMN U
COLIMAJIBHON ITPAKTHUKE

- yMeTb  UCHOJB30BaTh  HAMMEHOBAaHUS  XUMHUYECKHUX
COCMHEHUN MEXIYHApOJHOTO COI3a TEOPETUYECKOW U
MPUKJIAJIHON XUMHM W TPUBHAIBHBIE HA3BaHMS BaXXHEHIINX
BEILECTB (3TUJICH, alleTUIIeH, TIULEPHH, GpeHol1, hopMalibaeru,
YKCyCHasl KHUCJIOTa, IVIMLUH, yYrapHbI TIa3, YIJIEKHUCIbIA ras,
aMMHaK, raleHasl U3BeCTb, HeralleHasi U3BeCTb, INThEBas COMa

U Jpyrux), COCTaBIATH (OPMYNIBI HEOPraHMYECKUX M|
OpPraHMYECKUX BEILECTB, YPABHEHHS XUMHUYECKHX pEaKIuii,
OOBSICHATH WX  CMBICH;  TOATBEPXKAATh  XapaKTEpHBIE
XUMHYECKHE  CBOMCTBAa  BEUIECTB  COOTBETCTBYIOIIMMHU
OKCIICPUMCHTAMHA n 3aIlIncCsIMu ypaBHeHI/If/'I XUMHWYCCKUX
pEeaKnii;

- YMCTb YCTaHaBJIMBATb IMPUHAIJIC)KHOCTD HU3Y4YCHHBIX

HEOPraHMYECKUX M OPraHUYECKUX BELIECTB K ONpeAEICHHBIM
KJIaccaM M rpyImaM COeMHEHUH, XapaKTepru30BaTh UX COCTaB U
Ba)XHEHIIIME CBOMCTBA; ONPENEATh BUJIbI XUMHUUECKHX CBA3EH
(KoBaJIeHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), THUIIBI
KPUCTANIMYECKUX PEIIETOK BEIEeCTB; KiacCU(UIMPOBATh
XUMHUUYECKHUE PEAKIINHY;

- chopMupoBaTh MpEACTaBICHUSA: O MaTEpUAIBHOM €IUHCTBE
MUPA, 3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBJIEHUN MPUPOJIBL;
0 MeCTe U 3HauUeHHH XMMUHU B CUCTEME €CTECTBEHHbBIX HayK U €€
poiiu B 00ecreyeH yCTOMUMBOIO pa3BUTHUS YEJIOBEYECTBA: B
peleHnd MpoOJIeM  SKOJIOTUYECKOH, HHEPreTHUecKol M
MUIIEeBOW 0€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUU
HOBBIX MaTEpHaJiOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHn  palUOHAIBHOTO  MPHUPOAOINOJB30BAaHUSA, B
(hopMHUPOBAaHUN MUPOBO33PEHUS U OOLIEH KYJIbTYpHI YeIOBEKa,
a Tak)Ke JKOJIOIMYeCKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBBIO U IPUPOIHOM CPELE;

- BJIAJIETh CUCTEMOI XMMHUYECKUX 3HAHWUH, KOTOpasl BKIIOYAEeT:
OCHOBOIIOJIATAIONIMe TOHATHS (IONOJHUTEIBHO K CHUCTEME
MOHATHM 0a30BOr0  YypOBHS) - M30TOIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aToma, THOpHIM3alus aTOMHBIX
opburtaneit, xumuueckas cBsi3b ("G " m "", KpaTHBIE CBSI3M),
MOJISIpHAs KOHIIEHTpALus, CTPYKTypHass (Gopmyna, U30MepHs
(cTpykTypHas, reomerpuyeckas (LHUC-TPaHC-U30MEPHUsI), THUIIbI
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XUMHAYECKHX peakiuii (roMo- U reTeporeHHble, 00paTuMbe U
HEOOpaTUMBbIC), PAaCTBOPHI (MCTHHHBIC, TUCIIEPCHBIC CUCTEMBI),
KpUCTAJUIOTUAPATHI, CTENEHb JUCCOLUALUU, AIJIEKTPOJIM3,
KPEKUHT, pUGOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKUE 3HAHUSA, JIEKALIUE B OCHOBE ITOHUMAaHMS
OPUYUHHOCTH M CHUCTEMHOCTHM  XHMHUYECKUX  SIBJICHH,
COBPEMEHHBIE IIPEJICTABICHUSI O CTPOCHUM BELIECTBA Ha
aTOMHOM, MOJICKYJSIPHOM U HaJMOJIEKYJISIPHOM YPOBHSIX;
NpEACTaBICHUS O MeXaHU3MaX XUMHUYECKUX peakuui,
TEPMOAMHAMHYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX HX
NPOTeKaHWs, O XHUMHUYECKOM pPaBHOBECHH, JUCIEPCHBIX
cUCTeMax, (PaKTOJIOTMYECKHEe CBEJICHUSI O CBOMCTBaX, COCTaBe,
[OJyyeHUM M 0e30IaCHOM HCIOJIb30BaHUU  Ba)KHEUIIMX
HEOPraHUYECKUX M OpPraHMYeCKUX BEIIeCTB B OBITY U
IPAKTUYECKOM JIeATEIbHOCTU YEJIOBEKa; OOIIMX HAay4HbIX
OPUHILIMIIAX ~ XUMHYECKOTO TIPOM3BOJACTBA (HAa TMpUMepe
IPOU3BOJCTBA CEPHOM  KHUCIOTHI, aMMHaka, MeETaHoJja,
nepepaboTku HePTH);

- YyMETb MpPOBOJAUTH pacueThl MO XMUMHUYECKHM (opmyiaM Hu
YPaBHEHUSAM XHMHUYECKUX peaKUUid C HCIOIb30BaHHEM
¢u3NYecKUXx BeMUYMH (Macchl, oObeMa Tra3oB, KOJIMYECTBA
BEIIECTBA), XapaKTEePHU3YIOIIUX BEIIECTBA C KOJIHMYECTBEHHOM
CTOPOHBI: pacyeThl M0 HAXO0XJACHUI0O XHMUYECKOW (POpMYJIbl
BEILIECTBA; pacueThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PeaKlMM, €CIM OJHO U3 MUCXOJHBIX BEIIECTB JaHO B
BUJE pacTBopa C  ONPENCIIEHHOM  MaccoBOW  JOJeH
pacTBOPEHHOTO BEIIeCTBA WJIM JaHO B M30BITKE (KMMeEeT
NPUMECH); pacdyeTbl MacCOBOW HJIM OOBEMHOW J0JIM BBIXOJA
MPOJYKTa PEaKIUH; pacueThl TEIUIoBOro 3ddexrta peaxuui,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETb BBIIBIATH XapaKTepHbIE TNPU3HAKK M B3aHMMOCBS3b
W3YYEHHBIX TOHATHH, MPUMEHATH COOTBETCTBYIOIIME MOHITHUS
MpH ONHCAaHWUM CTPOSHHS] M CBOWCTB HEOPraHWYECKHX W
OpPraHMYECKHUX BEIIECTB M MX MPEBpPAIICHUHN; BBISBIATH
B3aMMOCBSI3b ~ XMMHUYECKMX 3HAaHUA C  TOHATHAMH W
MPEICTaBICHUSAMHU JIPYTUX MPEIMETOB /sl 60jee 0CO3HAHHOTO
MTOHUMAaHMsI U 0OBSICHEHUS CYITHOCTH MaT€PHAIbHOTO €TMHCTBA
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MHpa; HCIOIb30BaTh CHCTEMHBIE XUMHYECKHE 3HAHUS JUIS
OOBSICHEHUS M  NPOTHO3MPOBAHMS  SABJICHUM, HMEIOLIUX
€CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMEThb  HCHOJb30BaTh  HAUMEHOBAaHUSA  XUMHUYECKHUX
COCAMHECHUN MEXIYHApOJHOIO COK3a TEOPETUYECKOW U
NPUKIAJHOM XHMHUM M TpPHUBUAIbHBIE HA3BaHUS BEIIECTB,
OTHOCSIIIUXCS K M3YYEHHBIM KjaccaM OpraHM4ecKuxX H
HEOPTraHWYECKUX COEJUHEHUI; MCIO0JIb30BaTh XHWMHUUYECKYIO
CUMBOJIMKY JUISI COCTaBJCHUS (OPMYJIT HEOPraHMYECKUX
BEIIECTB, MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAILEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX BEIIECTB;
COCTABJISITh YPABHEHUSI XUMUYECKUX PEAKLUN U PACKPBIBATh UX
CYIIHOCTb:  OKHCIIMTEJIIBHO-BOCCTAHOBUTEIBHBIX  pPEAKLUN
MOCPEICTBOM  COCTaBIICHUSI AJEKTPOHHOrO OamaHca JTHX
peakiuii; peakuii MOHHOTO OOMEHa IMyTeM COCTaBJICHMSI HX
NOJIHBIX M COKpAICHHBbIX HWOHHBIX YPAaBHEHUMW; peakuuil
TUAPOJIN3a, PEaKUUi KOMIUIEKCOOOpa3oBaHUs (HA MpUMeEpe
THUIPOKCOKOMITJIEKCOB ILIMHKA W alllOMHUHUA); TOATBEPKIATh
XapaKTepHbIE XUMHUUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMHU U 3aIUCAMU yPAaBHEHUI
XUMHYECKUX PEAKIIU;

- YMeTh KJIacCU(UIMPOBATh HEOPTraHMYECKHE U OpPraHUYeCKHe
BEILIECTBA U XMMHUUYECKUE PEaKIIUH, CAMOCTOATEIBLHO BHIOUPATh
OCHOBaHUS W KPUTEpUU A KIACCUPUKAIMUA H3YIaeMbIX
XUMHUYECKUX 00BEKTOB; XapaKTepHU30BaTh COCTaB U BayKHEUIIIHE
CBOICTBA BELIECTB, IPUHAJIEKAIINX K ONPEICIICHHBIM KIaccaM
W Tpynmam CoeIuHEHUH (IpOCThle BEILECTBA, OKCHUBI,
THJIPOKCUIBI, COJIU; YIJIEBOAOPO/bI, POCThIE 3(PUPHI, CIIUPTHI,
(eHobl, anpAerubl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE
3(UpBI, KUPBI, YIIEBOIbl, aMUHBI, AMHHOKHCIOTHI, OCNKH);
NIPUMEHATh 3HAaHUS O COCTaBE€ M CBOMCTBaxX BEIIECTB JUIA
JKCIIEPUMEHTAIBHOW  NPOBEPKHM  TUIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKAaHWs XHWMHMYECKUX peakuud u
IIPOTrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHHUS;

- yMeTh NOJTBEPXKJaTh HA KOHKPETHBIX MpHUMEpax XapakTep
3aBHCUMOCTH  PEAaKIMOHHOM  CIIOCOOHOCTH  OpPraHMYecKuX
COETMHEHMI OT KPaTHOCTH M THMa KoBaJleHTHOU cBsizu ("T " u
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""), B3aMMHOT'O BJIMSHHS aTOMOB UM IPYII aTOMOB B MOJIEKYJIAX;
a Takke OT 0OCOOCHHOCTEH peanu3alny pa3InyHbIX MEXaHU3MOB
MIPOTEKAHUs PEaKLINi;

- YMETb XapaKTepH30BaThb JJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
aneMeHToB 1 - 4 mepuonoB Ilepuoauueckoit cucremsr /..
MenzaeneeBa M HMX BAJIEHTHbIE BO3MOYKHOCTH, HCIIONb3YS
nonstus "'s", "p", "d-anekTpoHHbIC" OpOUTATHN, SHEPTETHUCCKUE
YPOBHU; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHYECKHX AJIEMEHTOB M O0pa3yeMbIX MMU COEAMHEHUH I10

IIEpUOAM U I'PYIIIIAM;

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOKCKa, aHaJIN3a 1
UHTEPIIPETAIAN
uHpopmaruu, u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
pohecCHOHATLHOM
NEeSTEIbHOCTH

B 06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:
- c(OpMHUPOBAHHOCTH MUPOBO33PEHH S, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHON

MPaKTUKK, OCHOBAHHOTO  Ha  JUaJIOTe  KYJBTYD,
CIIOCOOCTBYIOIIETO ~ OCO3HAHHMID  CBOETO  MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAaHHWE SI3LIKOBOM M  YHUTATEILCKOM

KYJIBTYpPBI KaK CpPE/ICTBa B3aUMOJCHCTBUS MEXKIY JOJIbMU
M IIO3HAHHU MHUpPa,

- 0CO3HAHUE LIEHHOCTH HAYYHOU eI TeNIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh ~ NPOEKTHYIO U HCCIEI0BATEIbCKYIO
JeATEeTbHOCTh UHANBUAYAIBHO U B TPYIIIE;
Osiasenue YHHBeEpPCAJbLHbIMH
NMO3HABATEJIbHBIMU JACHCTBHAMM:

B) pabdora ¢ nnpopmanueii:

yuyeOHBIMHU

- BJAJICTb HABBIKAMH IIOJIYUYCHUSA I/IHCI)OpMaI_II/II/I nus3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHWICCTBJIATL IMOUCK, aHAJIN3, CUCTEMATHU3allUI0 U

MHTEpIIpeTaluio HHGOPMAUU pa3INuHbIX BHAOB U (opM
[IPE/ICTABIICHUS,;

- cO3/laBaTh TEKCThl B pa3jMuYHbIX (opmarax ¢ ydyeToMm
Ha3zHaueHUs! MHQOPMAIIMK U 1eJIEBON ayJUTOPUH, BBIOHpast
ONTUMAJIbHYIO (POPMY IIPEICTABICHHS U BU3yaIU3alUH;

- YMETb TUIaHUPOBAThH U BBIMOJHATH XUMUYECKUI HKCIIEPUMEHT
(npeBpallleHUsT OPraHUYECKUX BELIECTB IIPU HarpeBaHHH,
MOJy4YeHUE STUJICHA U U3YYEHHUE €ro CBOWMCTB, KaueCTBEHHBIC
peakuuMM Ha aupAerujbl, KpaxMmal, YKCYCHYIO KHCIIOTY;
neHatypauus OelIKOB MpH HarpeBaHUH, I[BETHBIC pPEAKIUU
0€NKOB; MPOBOIUTH PEAKLIUU HOHHOTO OOMEHa, ONpPENeNsTh
Cpeay BOJHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha CyIb(at-
, kapOoHaT- U XJIOPHJI-aHUOHBI, HA KAaTUOH aMMOHHUS; pellaTh
SKCIEpUMEHTAIbHBIE 3aaun 1o Temam "Meramisl" U
"Hemeramnbl") B COOTBETCTBHM C TIpaBUJIAMH TEXHUKH
0e30MacHOCTH ITpH 00palllEeHUH C BEIIECTBaMU 1 J1a0OpaTOPHBIM
00OpyJOBaHUEM; NPEACTABIATh pPE3YJNbTaThl XUMHUYECKOTO
9KCIIEPUMEHTA B (pOpPME 3alKCU YPaBHEHUH COOTBETCTBYIOLIUX
peakuuii ¥ (QopMyaUpoBaTh BBIBOJBl Ha OCHOBE 3THX
pe3yJIbTaToB;

- yMeThb QHAJU3UPOBaTh XUMHUYECKYI0  HH(OpMAIHIO,
MOJIy4a€MyI0 M3 pa3HbIX MCTOYHHMKOB (CPEICTB MacCOBOM
uHpopMaluy, ceTb IHTepHeT U Apyrue);

- BJIaJIeTh OCHOBHBIMU METOJIaMU HAyYHOT'O IIO3HAHUS BELIECTB
U XUMHMYECKMX  sBJIeHMH  (HaOmoJeHue, U3MEpeHue,
9KCIIEPUMEHT, MOJIEJTUPOBAHUE);

- yMeTb MpPOBOJUTH pacueThl MO XMMHUYECKMM (opMmyiaM U
YPaBHEHUSAM XHUMHUYECKUX pEaKUUid C  HCIOIb30BaHHEM
(Gu3MYeCKUX  BENUYMH, XapaKTepPU3YIOIIMX BelIecTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE
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- OLICHUBATh JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(bOpMaI_II/II/I,
€€ COOTBETCTBUEC IIPAaBOBBIM H MOPAJIBHO-3THYCCKHUM

HOpMaM;
- HCIOJIb30BaThb  CPEACTBa  MH()OPMAIMOHHBIX U
KOMMYHUKaIIMOHHBIX TEXHOJIOTHIl B pelieHun

KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTraHU3aIlMOHHBIX
3aa4 ¢ COOIO/IEHEM TPEOOBaHH S)PrOHOMUKHU, TEXHUKU
0€301macHOCTH, THTHEHBI, PeCypcocOepekeH s, IIPAaBOBBIX U
TUYECKHX HOPM, HOPM MH(POPMALIMOHHOM O€301acHOCTH;
- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, UHHOPMAITMOHHOH 0€30IMaCHOCTH JINYHOCTH.

yCIIOBHSI) Ta30B, KOJIMYECTBAa BELIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHYECKHE 3HAHUS ISl NPUHATUS pEIIeHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIIUSX, CBI3aHHBIX C BEIICCTBAMH
U X IPUMEHEHUEM;

- YMETb CaMOCTOATENbHO IUIAHUPOBATh M  MPOBOAUTH
XUMHYECKHM SKCHEPUMEHT (TOJy4eHHEe M H3y4YCHHE CBOICTB
HEOPraHMYECKUX M OPraHMYEeCKUX BEIIECTB, KayeCTBEHHbIC

peaxkuuu YIJIEBOIOPOIOB pas3IUYHbIX KJIaCCOB u
KHCJIOPOJICOACPKAILMX ~OPraHUYECKUX BEUIECTB, PpELICHHE
9KCHEPUMEHTATbHBIX 3a1a4 o pacro3HaBaHMIO

HEOPTaHUYECKUX M OPraHMYECKUX BELIECTB) C COOIIOIEHUEM
npaBusl  O€30MacHOro  OOpamieHHsl C  BELIECTBAMH U
1a00paTopHEIM  00OpyIOBaHWEM, (HOPMYIHpPOBATH  [IEITU
UCCIICIOBAHMUSI, TPEOCTABIATh B pA3TUYHON (hOpME Pe3yNIbTaThI
JKCIIEPUMEHTA, aHAIM3UPOBATh u OLICHUBATh ux
JIOCTOBEPHOCTH;

- YMETb OCYILECTBIIATH LICJICHANPABICHHBIN TOMCK XUMUYECKON
uH(bOpMallMK B Pa3IMYHBIX HUCTOYHHMKAX (Hay4yHas M y4eOHO-
HayyHasl JIMTeparypa, CpeJCcTBa MACCOBOM MH(pOpMaluu, CeTh
WuTepHer u nqpyrue), KpUTUYECKU aHATHU3UPOBATH XUMUYECKYIO
UHPOpMaLKIO, TepepadbaThiBaTh €€ H  HCIOJb30BaTh B
COOTBETCTBHUHU C ITOCTABIICHHOH yueOHOI 3a/1a4eii;

- BJIAACTh CHCTEMOW 3HAHMM O METOJaX HAY4YHOrO IO3HAHUS
SIBJICHUN TIPUPOABI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHMUSIMH HPUMEHSTHh ATH 3HAHUS NPU SKCIEPUMEHTAIBHOM
UCCIIEIOBAaHUM BELIECTB M JUISI OOBSACHEHHMS XUMHUYECKUX
SIBICHUM, HWMEIOIIUX MECTO B TMPUPOAE MNPAKTUYECKON
JIESITEIBHOCTH YEJIOBEKA U B IOBCEITHEBHOM JKU3HH.

OK 04. DpdextuBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTHBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpAa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEIEIICHHIO;

-OBJIaJICHUE  HaBbIKAMU  y4eOHO-UCCIIE0BATEIbCKOM,
MPOEKTHON U COLIMANBHOM JesITeIbHOCTH

Osjanenne yYHHBePCATbHBIMH KOMMYHUKATHBHBIMH
AeHCTBUAMM:

0) cOBMeCTHas J1eSITeJIbHOCTD.

- IOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHON U
WHAMBUAYAJIbHON paboThI;

- YMETh IJIAHUPOBATh U BBITOIHATh XUMUUYECKUN IKCIIEPUMEHT
(mpeBpallleHUsT OPraHUYECKHX BEIIECTB MPH HArpeBaHHH,
MOJYYEHUE ITUJIEHA U M3YYEHUE €ro CBOWCTB, KAUECTBECHHBIC
peakuuu Ha aJubJIETUIbl, KpaxMall, YKCYCHYK KHUCIIOTY;
JeHaTypanusi OCJIKOB TPH HAarpeBaHWU, IIBETHBIC PEAKIIUU
OeNKOB; TPOBOJUTH PEAKIMU HOHHOTO OOMEHa, OMpEeNeNsTh
Cpeny BOJHBIX paCTBOPOB, KAYECTBEHHBIE PEAKIINH Ha CYIb(aT-
, kapOoHaT- U XJIOPHI-aHUOHBI, HA KATMOH aMMOHHUS; pelIaTh
SKCIEPUMEHTAJIbHBIE 3aJauyu 1o Temam "Metauibl' U
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- [pHUHMMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH,
OpPraHM30BBIBATE M KOOPIWHUPOBATH NEUCTBUSA IO €€
JOCTHKCHHIO: COCTAaBIAThH ILIAH JEHCTBUN, PacIpelnessaTh
poiIM € Yy4eTOM MHEHHMH YYaCTHUKOB 0OCYX1aTh
pe3ybTaThl COBMECTHON pabOTHI;

- KOOpAMHUPOBaTb U BBINOJHATH pabOTy B YCIOBMSX
pealbHOTO,  BUPTY&JbHOIO M KOMOMHHMPOBAHHOI'O
B3aMMOJCICTBUS;

- OCYLIECTBJIATH ITO3UTUBHOE CTPATErNYECKOE ITOBEICHUE B

pPa3IMYHBIX  CUTyallMsX, MPOSIBIATbH TBOPYECTBO U
BOOOpakeHUe, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHBIMHA peryJsiTUBHBIMH
JeHCTBUSIMMU

) NpUHSITHE Ce0s U APYTUX JIOIeii:

- IpUHUMATh MOTHBBI M apryMEHTBI JAPYTUX JIIOACH TIpH
aHaJIM3€e Pe3yNbTAaTOB JIEATEIbHOCTH;

- MpU3HaABaTh CBOE NPABO U MpPaBO JAPYTUX JIOACH Ha
OIIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIUU
JPYTOro 4eoBeKa.

"Hemetamnsl") B COOTBETCTBMM C IpaBWIAMU TEXHUKHU
0€301acHOCTH MPHU OOPAIICHUH C BEIIECTBAMU H J1a00OpaTOPHBIM
000pyJIOBaHUEM; TPEACTABIATh pPE3YNbTaThl XUMHUYECKOTO
9KCHEpUMEHTa B (hOpMe 3aIllUCH YPaBHEHUH COOTBETCTBYIOILUX
peaknmii ¥ (QOPMYIHMPOBaTH BBIBOJBI HA OCHOBE JTHUX
pe3yJIbTaTOB;

-yMETh  CaMOCTOSITEJIbHO  IJIAHUPOBaTh U IPOBOJHUTH
XUMHUYECKMH 3KCIEPUMEHT (IOJy4YeHHE U HM3y4YEeHUE CBOMICTB
HEOPTaHWYECKUX W OPTraHMYECKUX BEUIECTB, KaueCTBEHHBIC

peaxkuuu YIJIEBOIOPO/IOB pa3IUYHbIX KJIaCCOB U
KHCJIOPOJICOACPKAILMX ~OPraHUYECKUX BEUIECTB, PpELICHHE
9KCIEPUMEHTAIbHBIX 3a1a4 o pacro3HaBaHMIO

HEOPraHUYECKUX M OPraHMYECKHUX BELIECTB) C COOIIOJEHHEM
npaBua  Oe3omacHoro  oOpamieHHss C  BEIIeCTBAaMU U
1a00paToOpHEIM  00OpyIOBaHWEM, (HOPMYJIHPOBATH  IIEIU
YICCIIEZIOBAHHMS, IPEAOCTABIISATE B PA3IIMYHOM (POpME Pe3yIbTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATh U OLICHUBATH UX JOCTOBCPHOCTD.

OK 07. ConeiicTBoBath
COXPaHEHHIO OKPY>KAOLIEH
cpenpl,
pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUA 00
U3MEHEeHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3PPHEKTUBHO
JICHCTBOBATH B
Ype3BbIUAHBIX CUTYAIUIX

B o0macti 3K0710ruYecKoro BOCIIUTAHHS:

- chOpPMHPOBAHHOCTb  JKOJOTMYECKOW  KYyJbTYpBHI,
ITIOHUMAaHUe BIIVSTHUSI COLIMAIBHO-OKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE ITPUPOIHOM U COLIUATIBHOM CPEIbI,
OCO3HAHHME TIJIOOANBHOTO  XapakTepa  SKOJOTHYECKHX
npooieM;

- IUIAaHAPOBAaHWE W  OCYLIECTBIEHUE JCUCTBUH B
OKPY’KaIOILIeH Cpelie Ha OCHOBE 3HAHMS LIeJIel YCTOMYUBOTO
pa3BUTHS YEIOBEYECTBA;

aKTUBHOE HENpUITHE JEHUCTBUM, MPUHOCAIINX Bpe.
OKpYKaroIlei cpese;

- yMEHUE MIPOTHO3UPOBATH HeOaronpusITHbIE
OKOJOINYECKUEC II0CJICACTBUS npeaAIpPUHUMACMBIX

JIEUCTBUI, IPEIOTBPALLATD HX;
- paclIMpeHue OmbITa AEATEIBHOCTH 3KOJOTHYECKON
HaIIPaBJIEHHOCTH;

- chopMUpOBaTH IIPEICTABICHUS: 0 XUMHYECKON
COCTABJISIFOLIEH E€CTECTBEHHOHAYYHOM KAapTUHBI MHpA, POIU
XUMHM B TIO3HAaHUM SIBIIEHUH MNpHUPOAbI, B (HOPMHUPOBAHHUU
MBIIUIEHUST W KYJIBTYpbl JIMYHOCTH, €€ (YHKIHUOHAIBHOM
FpaMOTHOCTI/I, H€06X0)II/IMOI\/'I JJTA peIHGHI/ISI HpaKTI/I‘ICCKI/IX 3a1a4
U OKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3J0POBBIO U MPUPOIHOMN CPEJIE;

- yMeTh COOI0/IaTh MPaBUJIa SKOJOTHYECKH IEIeCO00pa3HOro
MOBECHUS B OBITY W TPYAOBOM JEATENBHOCTH B LEJAX
COXPAHEHHUs CBOEr0 3JI0POBbSI U OKPYKAKOIIEH MNPUPOIHOMN
cpez[r,l; yLII/ITBIBaTB OITAaCHOCTH BO3)1€I7ICTBI/I$I Ha JKWUBBIC
OpraHU3Mbl  OMNPEJEICHHBIX BEUIECTB, MOHHUMAs  CMBICT
MTOKAa3aTeNsl MPeIeIbHOM T0NyCTUMON KOHIIEHTPALINH;

- yMeTb NPOTHO3UPOBATh, AHAJIU3UPOBATH U OLEHUBATH C
MO3UIUH KOJIOrMYECKOM 0€30MacHOCTH MOCIEACTBUSA OBLITOBOM
U TPOU3BOJICTBEHHOW JI€ATEIbHOCTH 4YEJOBEKa, CBSI3aHHOM C
nepepaboTKON BEIIECTB; HCIOJb30BaTh IMOJTYYEHHBIC 3HAHUS
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- OBJIAICHUC HaBbIKaAMHA y‘IGGHO-HCCHGIIOBaTeHBCKOfl,
MPOEKTHOM M COLIMATIBbHOM AEATEIbHOCTH.

JUIL TIPUHATHS TPAMOTHBIX pEIICHUH MpoOjieM B CHUTyalusiX,
CBSI3aHHBIX C XMMHUEH;

- YMETb OCO3HABaTh OIIACHOCTb BO3JCHCTBUA Ha IKUBBIC
OpPraHM3MBbl  OINpPENEICHHBIX BEUIECTB, IIOHUMAas CMBICI
[OKas3aTens. MpeNeNbHOM JOIMYCTUMOM KOHUEHTpAaLUH, U
HOACHATH HAa  IPUMEpax  CIOCOOBI  YMEHBIIEHUS U
NPEAOTBPALLEHUs HMX BPEAHOIO BO3ICHCTBUA HAa OPraHU3M
YEJIOBEKA.

IK. 3.10°
Hpentuduuuposarb
ACCOPTUMEHTHYIO
NMPUHAJIEKHOCTD
MOTPEONTEIHLCKUX
TOBapOB.

- NPUMCHCHUS TEXHUYECKHX pErJIAMEHTOB W HAIlMOHAIBHBIX
CTaHIApPTOB JUISI OLEHKA MapKHPOBKH IOTPEOHTEITHCKUX
TOBapOB.

— UACHTH()UIUPOBATH ACCOPTUMEHTHYIO HPUHAJICKHOCTD
NIPOOBOJILCTBEHHBIX U HENPOJOBOILCTBEHHBIX TOBAPOB;

— TIPUMEHATH  JOKYMEHTHI B  00JacTH  TEXHHUYECKOIrO
peryaupoBaHusd,  CTaHOAPTU3ALMM WU IOATBEPKIACHUA
COOTBETCTBHS B IPO(ECCHOHATILHOM NESITENbHOCTH;

— OIIEHMBAaTh MapKUPOBKY MOTPEOUTENHbCKUX TOBApOB Ha
COOTBETCTBHE C TPEOOBAHUSAMHU TEXHHUYECKHX PETJIAMEHTOB U
HAllMOHAJIbHBIX CTAHIAPTOB.

3 komneTeHUMA BBeAEHa No 3anpocy paboToaatens
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2. CTpyKTYypa u cojiepkaHue 0011e00pa3oBaTeJbHO JUCHUILTHHBI « XUMH»

2.1. O0beM JUCUUIJIMHBI U BUJABI Y4eOHOI padoThI

Bux yueOHoi1 padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI AMCHHUILIMHBI 72
B T.Y.
OcHOBHOE coJep:KkaHue 72
BT. U..
TEOPETUUYECKOE 00yUCHHE 48
PAKTHUECKHUE 3aHTHS/1ad0opaTOpHbIE paOOTHI 24

IIpome:xkyrouHas arrectanus (HHbIE ()OPMBI KOHTPOJIA)
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2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

HaumenoBaHue Conepixanue y4ueOHOro Marepuaa (0CHOBHOE U NMPodeccHOHAITLHO-0PHUEHTHPOBAHHOE), O0bem dopmupyemble
pa3/1ei0B U TeM J1a00paTOpPHbIE U NPAKTHYECKHE 3aHATHUS 4acoB KOMIIETEHIIUH
1 2 3 4
OCHOBHOE coJiep:KaHue 72
Pa3znes 1. OcCHOBBI CTPOEHNSI BelleCTBA
Tema 1.1. OCHOBHOE coJiep:KaHue 4 OK 01
Crpoenue atTomoB | Teopernyeckoe o0yueHune 4
XAMHICCKIX CoBpeMeHHast MOJIENIb CTPOEHHS aToMa. DIEKTPOHHAs KoHpurypaus aroMa. Kiaccupukanmys
SJICMCHTOB 1 XHUMHYECKUX 3JIEMEHTOB (S-, P-, d-dmemenThI). BaleHTHBIC BIICKTPOHBI. BaleHTHOCTb.
npupoma DJIeKTPOHHAS PUPOJIa XUMHUYECKOU CBSI3H.
XUMHUHCCKON CBA3U | JpekrpooTpunareibHOCTh. KoBajleHTHAs CBA3b, €€ PA3HOBUIHOCTH M MEXAHM3MBI 00pa30BaHMs
(0OMEeHHBIN U JTOHOpPHO-aKIEeNTOpHbI). MoHHast cBsi3b. Mertammueckas cBa3b. BomoponHas
CBSI3b. MEXMOJIEKYISIPHBIE B3aUMOJCHCTBUS.
W30T01B1, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHUE aTOMa, THOpUIN3aliis aTOMHBIX OpOHUTalei.
IMpakTuyeckue 3aHATHSA 1
Pemenune mnpakTHYeCKWX 3aJaHWA Ha COCTaBIICHHE JJCKTPOHHO-TpapuuecKux QGopmys
3JIEMEHTOB 1—4 meprojoB.
Pemenue 3amanuii Ha MCNOJIB30BAHME XMMUYECKOW CHUMBOJIMKH M HAa3BAHUN COCIMHEHUU IO
HOMEHKJIaType MEKyHapOIHOTO COI03a TEOPETHUECKON U MPUKIIATHON XUMUU U TPUBUAIBHBIX
HA3BaHWH JUIS COCTaBICHHUS XHMHUYECKHX (OPMYJ IBYXAaTOMHBIX COCTUHEHHH (OKCHIIOB,
Cynb(hUI0B, THAPUAOB U T.I.) U IPYTHX HEOPTAaHUYECKUX COCMHEHUN OTJENbHBIX KIIACCOB.
Tema 1.2. OcHoBHOE coep:kaHue OK 01
Hepronnaeckui Teoperuueckoe o0yuenue 2 OK 02
3aKOH 1 Tabmmiia IIpakTnyeckne 3aHATHSA 1

.M. Menneneera

Ilepuonnueckas cucrema xumudeckux sieMeHToB .M. MenneneeBa. PU3NYECKUN CMBICHT
[Tepmonuueckoro 3akona JI.MI. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUH C
MOJIOKEHUEM XHMMHUYECKOro ajneMeHta B Ilepuomnueckoit cuctemMe. MUpPOBO33pEHUYECKOE U
HayuyHoe 3HadyeHue Ilepuonnueckoro 3akona I.11. Menneneesa. [Ipornossr JI.11. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUK Ha XapaKTEepU3aLHUI0
XHUMHYICCKHX 9JIEMEHTOB «MeTtanandecKkue / HEMETaJIMISCKHUE CBOMCTBA,
AIEKTPOOTPULATEIBHOCTDh U CPOJCTBO K DJIEKTPOHY XUMHUUYECKUX DJIEMEHTOB B COOTBETCTBUE C
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WX DJICKTPOHHBIM CTPOCHHEM U TIOJIOKEHUEM B TIEPHOJUYECKON CHUCTEME XHMHYECKHUX
snemenToB .M. MenaeneeBay.

Pazjnen 2. Xumuueckue peakuumn

Tema 2.1. Tumnsl
XHUMHYCSCKHX
peakuuii

OcHoBHoOe cogepkaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus u THIBI XUMUYECKHX pEAKIUHA C y4aCTHEM HEOPTaHWYECKUX BEIECTB.
KonuuectBeHHsle oTHOUIEHHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHH H
pacyeTsl MO ypaBHEHHUSIM XMMHYECKUX peakuuil. MoJib KaK eIMHUIIa KOJIMYECTBa BEIECTBA.
Mousipaast Macca. 3aKOHBI COXPaHEHHS MacChl U SHEPTUH. 3aKOH ABoraapo. MoispHbIid 00beM
ra3oB. OTHOCHUTEIbHAs IUIOTHOCTD I'a30B.

Peakuuu xommiekcooOpa3oBaHHsl C y4acTHEM HEOPraHMYEeCKHX BEIIeCTB (Ha MpuMeEpe
TUAPOKCOKOMIUIEKCOB ITMHKA U QJTFOMUHUS).

IlpakTH4yeckue 3aHATUSA

CocraBieHue ypaBHEHUH peakLuii COETUHEHNUS, PA3JI0KEHHs, 3aMELLeHHsI, OOMEHa. Y paBHEHUs
peakuuii ropeHHsl, HOHHOT0 0OMeHa, OKHUCIEHHUSI-BOCCTAHOBIICHUSI.

PacueT KOIMYECTBEHHBIX XapaKTEPUCTHK MCXOJHBIX BEIIECTB U MPOJYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK IPOIYKTa PEAKIIMK COEIMHEHUS, €CIIH OJHO U3 BEILIECTB JIaHO
B U30BITKE M/UIIM COAEPKUT puMecu. PacueT MaccoBoil miin 00beMHOM JJ0JIM BBIXOJIa IPOIYKTa
peaku COCANMHCHUA OT TCOPECTUUCCKHU BO3MOKHOIO. PacueT 00BbEMHBLIX OTHOIIEHHUH Tra3o0B.
PacueT Macchl (00beM, KOJTMUECTBO BEIIECTBA) MPOIYKTA PEaKIUH, €CIIU OJHO U3 BEIECTB JaHO
B BHJIE PACTBOPA C ONPENEICHHON MAaCCOBOM J10JI€N paCTBOPEHHOTO BENIECTBA.

YpaBHEHUS OKHCICHHUS-BOCCTaHOBJICHUsS. CTeneHb OKUcIeHus. OKUCIUTENh U BOCCTAHOBUTEI.
OKHUCIATEIFHO-BOCCTAHOBUTEIHHBIE pC€aknun B HOpUPOAC, NPOU3BOJACTBCHHBIX IIpOLECCaX U
KHU3HEICATEIILHOCTH OpraHu3MoB. OKHUCIUTEIHFHO-BOCCTAHOBUTEILHBIA TMOTCHIIUANT CPEIBL.
CocraBiieHue u YpaBHHUBAHUEC OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ METOAOM
DJIEKTPOHHOTO OajaHca. TUNWYHBIE HEOPraHWMYECKHE OKHCIUTEIH W BOCCTAHOBUTEIH.
DJIEKTPOJIN3 PACTBOPOB U PACIIIIABOB COJICH.

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKAS
JHUCCOIHAINS 1
WOHHEII 00MeH

OcHoBHOE cogepkaHue

Teopernueckoe odyuenune

Teopus snexkTponuTHUecKOi nuccornuanuu. Peakiiun nonnoro oomena. CoctaBieHUE peakiui
MOHHOTO 0OMEHA MyTEM COCTAaBJICHHSI UX TOJHBIX U COKPAIIEHHBIX MOHHBIX ypaBHEHUH.
['unponu3 coneil. 3HaueHne rUAPOIU3a B OMOIOTMYeCKX 0OMEHHBIX nporeccax. [Ipumenenue
TUAPOIN3a B IPOMBIIIJIEHHOCTH.

OK 01
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IIpakTHYeckue 3aHATHSA

[IpakTnueckas pabora «Peakuuu ruaponusa».lcciaenqoBanue cpenbl pacTBOPOB  COJEH,
00pa30BaHHBIX CHJIBHBIMU U CIa0bIMU MPOTOJUTAMHU, U UX PEAKIMH C paCTBOPAMH ILLIEIOYH, U
kapOonara Hatpus. CoCTaBICHUE peaKIMil THAPOIH3a COJIEH.

KonTpoasnas
CtpoeHue BelecTBa U XMMHUECKHE PEAKITHH.
pabdora 1
Paszpnea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB
Tema 3.1. OcHoOBHOE co/lep:KaHue OK 01
Knaccudukarms, Teopernueckoe odyuenue OK 02
HoMeHIUTaTypa 1 [Ipenmer Heopranuyeckoil xumuu. BzanMocBs3p Heopranndeckux BemiecTB. Kiaccudukanus
crpoctme HeopraHuuyeckux BemiecTB. [IpocTeie u cioxkHble BemecTBa. OCHOBHBIE KJacChl CIIOKHBIX
HCOPTAHMACCIHX BelIeCTB (OKCUABI, TUAPOKCUIBI, KUCIOTHI, conn). HoMeHknatypa u Ha3BaHue HEOPTaHUYECKUX
BeHecTs BEIIECTB UCXO/IS U3 MX XUMUYIECKOH (hOPMYJIBI MITH COCTABICHUE XUMHUYECKON (DOPMYITBI HCX O
U3 Ha3BaHMsI BEIIECTBA 10 MEXKIYHAPOIHON WM TPUBHUAILHOW HOMEHKIIATYpE.
MexmornexyispHble B3auMmozaecTeus. Kpucrtamnoruaparsl. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannuueckue u amopdHble BemiecTBa. THUIBI KPUCTAJUIMUECKUX PELIETOK (aToMHas,
MOJICKYJISIpHAsi, HOHHAs, METAJUTMYECKasi). 3aBUCUMOCTh (DU3MUYECKMX CBOWMCTB BEHIECTBA OT
TUIA KPUCTAJUIMYECKOH pemieTku. [IpuunHbl MHOrooOpas3us BelIecTB.
CoBpeMeHHbIE MPEACTaBICHUS O CTPOECHUM TBEPHbIX, JKUIKUX U Tra3000pa3HbIX BEIIECTB.
Kunkue kpuctamibl.
IIpakTnyeckue 3aHATHSA
Pemenne 3agau Ha pacueTr MaccoBOW J10JIM (MAacchl) XMMHUYECKOTO AJIEMEHTa (COEUHEHMS) B
MoJIeKyJie (cMech).
Pemenune mnpakTuyeckux 3aJaHui MO KiaccH(UKAIMM, HOMEHKIATYpE U XUMHYECKUM
dbopMynaM HEOpPraHMYECKHX BEIIECTB PA3TUYHBIX KIacCOB (HA3bIBATh U COCTABIATH (DOPMYIIBI
XUMHUUYECKHUX BELIECTB, ONPEENATh MPUHAJIEKHOCTD K KJIAcCy).
Hctounuku xumudeckod nHpopMmanmu (HaydyHas M yuyeOHO-Hay4dHasl JHUTepaTrypa, CpeacTBa
MaccoBoil uH(popmanuu, cetb MuTepHer u apyrue). Ilouck uH@OpManuu 1Mo Ha3BaHUSIM,
uaeHTU(GHUKATOpaM, CTPYKTYPHBIM opMyam.
Tema 3.2. ®uznko- | OcHOBHOE coJepKaHUE OK 01
XUMUYECKHE OK 02

Teoperuyeckoe o0yueHue
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CBO¥ICTBA Mertamibl. OOmme ¢Qu3uUecKue W XUMHYECKHe CBOicTBa MeTamaoB. CrocoObl MOTydeHUs.
HEOPraHn4eCcKux 3HaYeHHUE METAJVIOB M HEMETAJJIOB B IPUPOJIE U )KU3HEACATEILHOCTH YEJIOBEKa U OPTaHU3MOB.
BCILCCTB Koppo3ust MeTalioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIUTH METAJUIOB OT KOPPO3HH.

Hewmeramnsl. OOuine pusuveckre 1 XUMUYECKUE CBOMCTBA HEMETaIOB. THUIIMYHBIE CBOWCTBA

metauioB [Y— YII rpynn. Knaccudukanus v HOMEHKIATypa COCIWHEHHH HEMETaJlIOB.

KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPOJIE.

XHMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB (OKCUIOB, THIPOKCHU/IOB,

KHCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX

COCIMHEHUH, BBICIIUX OKCUIOB U TUJIPOKCHUIOB.

I[pakTnyeckue 3aHATHSA

CocraBiieHHE YpaBHEHMII XUMHUYECKHUX pEAKIUH ¢ Y4YaCTHEM TMPOCTBIX M  CJIOKHBIX

HEOPTraHMYECKUX BEIIECTB: OKCHUIOB METAJUIOB, HEMETAUIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBAHUN M aM(OTEpPHBIX THAPOKCUIOB, HEOPTaHUUYECKUX COJICH,

XapaKTEepU3YIOLUX UX CBOKCTBA.

Pelienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJlaHWi HA CBOMCTBA U MOJYyYEHHUE

HEOPraHWYECKHUX BEIIECTB.
TeMma 3.3. OcHoBHOE co/lep:KaHue OK 01 OK 02
IponssoncTso Teopernueckoe odyueHne IK 3.10
HEOPraHUYECKHX

BEIICCTB. 3HAYCHHUE
U TIPUMEHEHHUE B
OBITY U Ha
MIPOU3BOJICTBE

OO0mue mpeacTaBiIeHus O MPOMBIIIIEHHBIX CIOCO0aX MOJYYeHHS XMMHUYECKHX BEIIeCTB (Ha
npuMepe MPON3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI).

Uepnast u 1nBeTHass Metautyprusi. [IpakTudyeckoe MpUMEHEHHUE DJICKTPOIN3a ISl MOTyUeHUS
HICJIOYHBIX, IIEJOYHO3EMENbHBIX MeETauioB W amoMuHusA. CTeklio U CUIMKaTHas
MPOMBIIIUICHHOCTb.

[TpoGiemMa 0TX0/10B 1 MOOOYHBIX MPOAYKTOB.

IIpakTHYecKkue 3aHATHA

Pemenne MMPAKTUKO-OPHUCHTUPOBAHHBIX SaI[aHI/Iﬁ O poJjn HGOpFaHquCKOﬁ XUMHHU B pa3BUTUU
MEIULHMHBI, CO3JaHUM HOBBIX MaTepualoB (B CTPOUTENBCTBE U JAp. OTpacisaX
MPOMBINIJIEHHOCTH ), HOBBIX HMCTOYHUKOB SHEPTUM (aJIbTEPHATUBHbIE UCTOYHHKU DHEPIHH) B
pelIeHrur IPoOIIeM IKOJIOTUYECKOM, YHEPTeTHUECKON U MUIIEBON 0€30MacHOCTH.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

Penienne npakTHKO-OPUEHTUPOBAHHBIX 3a/IaHU O POJIM HEOPTraHUYECKOW XMMHUU B Pa3BUTHHU
HHHIGBOfI MPOMBIIIJICHHOCTH
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KonTpoasnas

CBolicTBa HEOPraHUYECKUX BEILECTB.

padora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BellecTB
Tema 4.1. OcHoBHoOe cogepkaHue OK 01
Knaccndukarius, Teopernyeckoe odyueHue
crpoetie u IIpeamer opranndecko XuMuK. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMEHITTaTYpa XUMHYECKOE CTpPOEHHE KaK TOpSAOK COEIMHEHUS aTOMOB B MOJIEKYJE€ COTJIaCHO UX
OPTatHHiecix BaJIEHTHOCTH. (OCHOBHBIE IIOJIO)KEHUS TEOPUHM XUMHUYECKOIO CTPOCHUS OPTraHUYECKUX
Betuects coequuenuit A.M. bytiepoBa. YTriiepoaHblil CKeJIeT OPraHM4eCcKOd MOJIEKYJIbl. MOJIEKYIIsIpHbIE
U CTPYKTYpHBIE (pa3BepHYTHIE, COKPAIIEHHBIE) XUMHUYECKHE (OPMYIIbl. 3aBHCUMOCTh CBOMCTB
BEIIECTB OT XHMMHYECKOTO CTPOCHHUS MOJEeKyl. V3omepus u wu3oMmepbl (CTPYKTypHas,
reoMerpuueckas (Luc-TpaHc-uzomepusi). KpaTHocTh XMMHUECKOH CBSI3U.
[Tonsitre o pyHkunoHanbHOM rpymme. [IpuHIune! KitaccuuKau OpraHuyecKux CoOeTMHEHUH.
MexnyHapoiHass HOMEHKJIaTypa U NPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUH.
IIpakTHYecKkue 3aHATHA
Homenknatypa  OpraHM4ecKMX  COEAMHEHHUH  OTAEIbHBIX  KIACCOB  (HACHIIICHHBIE,
HEHACHIIIICHHBIE W apOMAaTHYECKUE YTIEBOIOPOABI, CIUPTHI, (EHONBI, aJabJETHbl, KETOHHI,
KapOOHOBBIE KUCIOTHL U Jp.) CocTaBieHHE MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (GopMyl
OpraHMYECKUX BEILECTB OTIEJIbHBIX KJACCOB, MCHOJb3Ysl UX HAa3BaHUS MO CHCTEMaTHYECKOU
HOMeHKJaTtype. Pacuersl mnpocreiimielr (opMylbl OpraHMYecCKOW MOJIEKYJBbl, HCXOAS W3
AJIEMEHTHOTO cocTaBa (B %).
Tema 4.2. CpoiictBa | OCHOBHOE coJep:KaHHe OK 01
OpTaHHHYCCKHX Teopernyeckoe odyueHue OK 02
COEIMHEHUN

OU3NKO-XUMHUYECKHE CBOWCTBAa OPraHUYECKUX COETMHEHUN OTJENbHBIX KJIacCOB (0COOEHHOCTH
KJaccu(UKalul ¥ HOMEHKJIATYpbl BHYTPU KJlacca; TOMOJIOTHYECKUN psill U obmmas ¢opmyia;
n3oMepust; pU3nUecKre CBONCTBA; XMMUYECKHE CBOWCTBA; CIOCOOBI OJyYEHUs):

— OPpCACIBbHBIC YITICBOAOPOABI. FopeHHe METaHa KaK OJWH N3 OCHOBHBIX HCTOYHUKOB TCIlJIa B
MMPOMBIIIJICHHOCTU U 6BITy. CBoiicTBa IMPUPOAHBIX YTJICBOAOPOAOB, HAXOXKACHUC B IPHUPOAC U
IMMPUMCHCHHUEC AJIKAHOB,

— HCHPCACIILHBIC U apOMATHYCCKUC YTJICBOJOPOBI. HOJ’II/IMepI/ISaHI/IH 9THJICHA KaK OCHOBHOC
HaIpaBJICHHUE €0 UCITI0JIb30BaHUA. FopeHHe alCTUIJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO
TJIaMCHH JJII CBApPKU U PE3KU MCTAJJIOB,
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— KHUCJIOpOACOJepkKallie COeAUHEHMs (CIHUPTHI M MPOCThie 3PUPbI, (HEHOJbI, albIeTuIbl U
KETOHBI, KapOOHOBBIE KHUCIOTHI U UX Mpou3BojHbIe). IlpakTHueckoe mNpUMEHEHHE
ATUJICHIJIMKOJIA, TIHLeprHa, perona. [Ipumenenne popmanbaeruia, aneraibIeruia, yKCyCHOU
KHUCI0THl. MbllIa Kak COoJIM BBICIIUX KapOOHOBBIX KHCIOT. MoroIiye CBOMCTBa MbLIA;

— a3zoTcoacpKamurue COCANHCHUA (aMI/IHBI 1 aMHMHOKUCJIOTHI, 6CJ'IKI/I).

Knaccugukaius 1 0COOEHHOCTH OpraHMYECKHX peakuuid. PeaknuoHHble EHTpHI. Panukans.
ITepBOHaYaIbHBIE OHATHS O TUIIAX U MEXAHU3MAX OPTaHUYECKUX PEaKLU.

I[MpakTuyeckue 3aHATHS

Pemenune nenoyexk npeBpalieHU Ha T€HETHMYECKYIO CBSI3b MEXIY KiacCaMHM OpPraHMYeCcKUX
COEJMHEHUI C COCTAaBJIECHHEM Ha3BaHUM OPraHUYECKUX COCIUHEHUH 110 TPUBHAIBHON WM
MEX1yHapOJAHOM CUCTEMAaTUYECKO HOMEHKIIaType. Perienne pacueTHBIX 3a/1a4 110 YpaBHEHUSIM
peakluii ¢ yuacTMeM OpraHu4eckux BeulecTs. «llomyueHue 3TuIeHa 1 U3y4eHUE €ro CBOUCTBY.
[Tosyuenue 3TuIeHA U3 3TaHOJA B JAOOPATOPUM U U3yUEHUE €ro (PU3NYECKUX U XUMUYECKUX
cBoiicTB. CocTaBiieHue peakyil IPUCOeANHEHHsI U OKHCICHUS Ha IpuMepe 3TujeHa. Pemenue
pacyeTHBIX 3aJ1a4 C UCIOJIb30BaHNUEM IUIOTHOCTH ra30B M0 BOJOPOJY U BO3JYXY.

Tema 4.3.
Opranunueckue
BEIIIECTBA B
KU3ZHEJESATEIIbHOCTH
YyeJIoBeKa.
IIpousBoacTBO U
MIPUMEHEHUE
OpraHUYECKUX
BEIIIECTB B
MPOMBIIUIEHHOCTH

OcHoBHOE€ CoacCpKaHuEC

Teoperuueckoe o0yueHue

buoopranunueckue coequnenus. [Ipumenenue u Ouosoruyeckas pojib yriieBonoB. OKucieHue
YIJI€BOJIOB — UCTOYHHUK HEPTUHU >KUBBIX OpraHu3MoB. O0yiacTH MpPUMEHEHHUS] aMHUHOKHUCIIOT.
IIpeBpamienus GesKOB MM B oprauusme. buonorndeckue Gpynkuuu 0enkos. buonornueckue
(GyHKIUY kUpoB. Ponb opraHnyeckoi XMMHUHK B PEeLLIEHUH MpoOJeM MUILEBOi 0€3011acCHOCTH.
HyxnenHoBble KMCIOTBI: cOcTaB U cTpoeHne. CTpoeHue HyKiaeoTua0B. CoCTaB HYKJIEMHOBBIX
kucnot (IHK, PHK). Ponb HyKJI€MHOBBIX KHCIIOT B KH3HEIESITEIbHOCTH OPraHU3MOB.

[Tpon3BOICTBO OpraHMYECKUX BEIECTB: MPOM3BOACTBO METaHOJA, NepepaboTka HedTH.
[TonuaTHIIEH KaKk KPYNHOTOHHAKHBIM INMPOAYKT XHUMHYECKOrO Npom3BojacTBa. IIpumeneHune
stuiieHa. [Ipou3BOACTBO U MPUMEHEHNE KayuyKa U PE3UHBL.

CuHTeTMYEeCKME U UCKYCCTBEHHbIE BOJIOKHA, HUX CTpoeHue, cBoicTBa. IIpakTuueckoe
UCTIONIb30BaHNE BOJIOKOH. CHHTETHYECKHE TUICHKU: U30JISAIUS JJI MPOBOJOB, MEMOPAHbI IS
OTIPECHEHUS BOJIbl, 3allIUTHBIE MJICHKH JJIsi aBTOMOOMIIEH, TUIaCThIPH, XUPYPTUYECKUE TTOBSI3KHU.
HoBpie TeXHOJIOTMY JaTbHENUIIIET0 COBEPLIEHCTBOBAHUS IOJIMMEPHBIX MaTEPUATIOB.

Ponp oprannueckoil XMMUHU B PEIICHUH MPOOJIEM YHEPTreTUYECKON 0€30MacHOCTH, B pa3BUTHH
MEIWIIMHBI, CO3JJaHUM HOBBIX MaTEpUajOB, HOBBIX HCTOYHHKOB JHEPTUU (aJbTEPHATHUBHEIC
VCTOYHUKHU YHEPTHH).

IIpakTHYecKkue 3aHATHA

OK 01
OK 02
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Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM IO COCTABICHMIO XUMMUYECKUX PEAKIMH,
OTPAKAIOIIUX XUMHYECKYIO AKTMBHOCTh OPraHMYECKMX COEAMHEHUM B pa3jIM4HBIX cpelax
(IpUPOTHBIX, OMOIOTUYECKHUX, TEXHOT€HHBIX ).

Konrpoarnas CrpykTypa 1 CBOICTBA OPraHMYECKHX BEILECTB
pabora 3 )
Pasien 5. KnHeTn:{eclme U TEepMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH TNPOTEKAHHS XMMHYECKHX
peakuuii
Tema 5.1. OcHoBHoOe cogepkaHue OK 01
Kunernieckue TeopeTnueckoe o6yueHmne OK 02
3aKOHOMEPHOCTH X Kn vy IIK 3.10
UMHUYECKUE DPEaKLUH. accu(uKanusi XMMHUYECKHX peakuuid: 1o (a3oBOMYy COCTaBY
HPOTCKAMHA (roMOreHHble M TETEpOreHHbIE), IO MCIOJb30BAHUIO KaTajau3aropa (KaTaIUTHUECKUE WU
XHMITHECKHIX HEKATATUTUYECKHE).
peaKitiy CKOpOCTb peaklMu, €€ 3aBUCUMOCTb OT PAa3JIMYHbIX (aKTOPOB: HPUPOABI pearupyroIux
BEIIECTB, KOHIICHTPALIMM pEearupyrolux BelecTB, TeMiepaTypsl (mpasmio Bant-T'odda),
IUIOINAAM PEAKLIMOHHOM MOBEPXHOCTH, HAJIMUUS KaTaiau3aropa. Posib kaTanu3aTopoB B IpUpoe
Y TIPOMBILIUIEHHOM IPOU3BOJICTBE.
OHeprust axkTUBAaUWHU. AKTHBHpPOBaHHBIM Komiuiekc. Karammsaropel u katanus. Poib
KaTaJau3aToOpoB B IMPUPOJE M MPOMBIIUIEHHOM IpPOMU3BOJACTBE. PelleHue mnpakTUKo-
OPUEHTHUPOBAHHBIX 3a/JaHUl Ha aHainu3 (AKTOPOB, BIMIOIIMX HAa HM3MEHEHHE CKOPOCTH
XAMHYECKOW PEaKIUU.
Tema 5.2. OcHoBHOE coaep:xaHue
TepmonuHaMUIECKH | Tegpermueckoe 0GydeHne OK 01
© 3AKOHOMEPHOCTH Knaccudpukanus XuMHUYeCKHUX peakiuil: 1o TemioBoMy 3¢¢eKTy (3K30TepMHUYECKHE, OK 02
HpoTekarui HHJIOTEPMHUUYECKHE), MO0 oOpaTuMocTH (oOpaTtuMble U HeoOpatumele). TertoBele 3¢ deKThI
XIMITHCECKHIX XUMHUYECKHX peakuuil. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakuuil. XUMHUYECKOe
IlgeaKHHH' pPaBHOBECHE U €T0 CMEILEHHUE MOJ1 ACHCTBUEM Pa3INYHbIX (PaKTOPOB (KOHLIEHTPALUs pearcHTOB
aBHoBecHe WIM TPOJIYKTOB pEaKkluu, JaBjeHUE, TeMIeparypa) IS CO3/aHus ONTHMAaJIbHBIX YCIOBUMN
XHMITHCCIHX NPOTEKaHUS XUMUYECKUX MPOIIECCOB.
peakuuii

[Tonsite 00 >HTANBIMK U SHTpOoNHHU. DHeprus [ m60ca. 3akon ['ecca u cneacTBus u3 Hero. Pob
CMEIIEHUs] PAaBHOBECHS B TEXHOJIOTHYECKUX MPOIECCax.

IpakTuyeckue 3aHATHSA

[punnun Jle Hlatenve. Biusaue pa3nuyabix (akTOpOB HA U3MEHEHNE PAaBHOBECHS] XUMHUECKUX
peaKuuid.
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3aKkoH AEMCTBYIOUIMX MacC U KOHCTAHTa XMMHUYECKOro paBHOBecHs. PacdeTbl paBHOBECHBIX
KOHIIEHTPAllUi pearupymoomux BELIECTB U MPOAYKTOB peakiuil. PacueTsl TemaoBoro s¢dexra
peaxuu.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/laHuil Ha npuMeHeHue npuHiuna Jle-lllarense s
HAXOXJICHUS HAIPABJICHUS CMEIICHUS PAaBHOBECHSI XUMUYECKOW PEAKIMH U aHAIHU3 (aKTOPOB,
BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHSI.

KonTtpoabHasn N

CKopocTh XMMHUYECKOH peakliiy U XUMUYECKOE PaBHOBECHE.
pab6ora 4
Pazneu 6. JucnepcHble CHCTEMBI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
Hucrepcrbie Teoperuueckoe o0yueHue OK 02
CUCTEMBI U (PaKTOPBI OK 07

. Hucnepcusie cucteMbl. Komonansie cucteMbl. ICTUHHBIE paCTBOPBHIL.

UX YCTOMYMBOCTHU .

PactBopenne kak (¢usuko-xumuueckuii mpouecc. PactBopbl. CrmocoObl MPUTOTOBIECHUS

pactBopoB. PactBopumocTs. MaccoBasg 401 pacTBOpEHHOro BemiectBa. lIpenenbHO

JOMYCTUMbIE KOHIICHTPAI[MH U UX UCIIOJIb30BAHHUE B OIIEHKE 3KOJIOTUYECKON OE30MacCHOCTH.

Knaccudukanus aucnepcHsIx cucteM 1o coctaBy. CTpoeHne W (akTOphl YCTOHMYMBOCTH

JUCIEPCHBIX CHUCTeM. Pacrno3HaBaHME€ HUCTUHHBIX pPACTBOPOB, KOJJIOMJHBIX pAacTBOPOB U

rpybomucniepcubix cucreM. CTpoeHue MUIEIUIBl. PaccenBaHue cBeTa MpH NPOXOXKICHUU

CBETOBOT'0 MTy4YKa Yepe3 ONTHYECKH HEOAHOPOAHYI0 cpeny (dddexra Tunnans).

IIpakTnyeckue 3aHATHSA

Pemrenne 3a1a4 Ha TPUTOTOBIIEHUE PACTBOPOB.

Pemenne mNpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HAa JUCIIEPCHBIE CHCTEMBI,

UCIOJIb3yeMble B OBITOBOM W MPOU3BOJCTBEHHOW JEATEIbHOCTH YEJIOBEKa, C MO3ULUI

HKOJIOTUYECKOM O€30MacHOCTH MOCIEACTBUN M TPaMOTHBIX PELICHUH MpoOsieM, CBA3aHHBIX C

XUMHEH.
Tema 6.2. OcHOBHOE coep:KaHue OK 01
HccnenoBanue OK 02
CBOJCTB IIpuroroBneHue W U3y4eHHE CBOMCTB JHCIIEPCHBIX CUCTEM pa3HBIX BHJOB: CYCIICH3UU,

JUCTIEPCHBIX CUCTEM
JUTSL X

AMYJIBCUH, KOJUIOMAHOTO pacTBopa. CpaBHEHHE CBOWCTB UCTHMHHBIX M KOJUIOMIHBIX PacTBOPOB,
BBISIBIIEHHE OCHOBHBIX Pa3IMYUil MEXly HUMH.

UIEeHTU(DUKAITIN
KonTtpoibHasn
JlucriepcHble CUCTEMBI.
pabora S
Pa3znen 7. KauecTBeHHBbIE peakiuM 00HAPY/KEHUSI HEOPrAaHMYECKNX U OPraHMYeCKUX BellecTB
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Tema 7.1. OcHoBHOE coepKaHue OK 01
Obmnapyxenne IIpakTHYeCKHe 3aHATHS OK 02
HEOPTaHUYECKUX
KauecTBeHHBIC XMUMHUECKHUE PEAKITUH, XapaKTepHBIC A1 OOHAPYKEHUS HEOPTaHUIECKUX
KaTHOHOB U aHMOHOB o 9
BelIeCcTB (KaTUOHOB M aHMOHOB). CocTaBlieHUE YpaBHEHHM peakiuii OOHapyKeHUs KaTHOHOB [—
VI rpymim 1 aHHOHOB, B T.4. B MOJISKYJISIPHOM ¥ HOHHOU (hopMax.
Peakuyu oOHapyXeHUsI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00bEKTAX OKPYIKAIOLIEH Cpebl.
Tema 7.2. OcHoBHOE coep:KaHue OK 01
Obmnapyxenne IIpakTHYecKHe 3aHATHS OK 02
OpraHUYECKUX I1K 3.10
KauecTBeHHBIE XMMHUECKHE PEAKINH, XapaKTepHbIE AJisi 0OHAPYKEHHS OTAEIbHBIX KJIACCOB
BEIIECTB OT/AEIbHBIX oy o Dopmupyemvie
OpPraHUYECKUX COSAMHCHUN: (DEHOJIOB, alIbJICTHUIOB, KpaxMalla, YKCYCHOU KHCIIOTHI,
KJIACCOB C npeonpuUHUMAmenbCKue
aMUHOKHCIIOT U Jp.
HCIIOJIb30BaHUEM KOMNemeHyuu:
IpodeccuoHaILHO-OPHMEHTHPOBAHHOE ColepKaHue (3aIUTA MPOEKTA)
KauyeCTBCHHBIX ) - HaBbIkM TTpOeKTHOTO
. IIpennpuHuMaTeabcKue KOMIETEHINH
peaxui yIpaBIeHUs

[IpakTnueckas padbora
«[IpumeHeHne CupTOB, AJIbJIETHI0B U KAPOOHOBBIX KHCIOT B MUIIEBOM ITPOU3BOJICTBE)»
JlaGopaTopHble 3aHATHUS
ITIpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEP:KAHME
JlaboparopHast pabota (uccienoBarenbckas pabora)
«/lo6aBka E 1422. [IpumeHeHHE Kpaxmalia B IMUIIEBOM ITPOU3BOICTBE.
3aueM B Horyprax MOAU(PUIMPOBAHHBIA Kpaxmai?»
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPIKAHUE
UccnenoBarenbckas pabora
Kakue gakTopsl BEI3BIBAIOT ACHATYpAIMIO OenKa:
e HarpeBaHue (Hampumep, TeroBas o0paboTKa MSCHBIX MPOAYKTOB, CBOpaurlBaHuE Oenka
sii11a TP BapKe);
e MeXaHUYecKOe BO3/elicTBUE (HanpuMep, TpeHHE pU B30MBAaHUU SSUYHBIX OEJIKOB);
e JeHCTBUE XMMUYECKUX PEAreHTOB — KHUCIIOT, COJIEH U JIp. (COJIEHNE, MApUHOBAHHUE);
®  BCE BHJIBI U3JTYYCHUSI.
CocraBieHrEe Ka4eCTBEHHBIX PEaKINii OOHAPYKEHUST OPTaHUIECKUX COCTUHEHNUH OTAETHHBIX
KJIACCOB.
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OK 01

OK 02
Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa OK 04
OK 07
Dopmupyemvie
Tema 8.1. OcHOBHOE Co/lepIKaHue npeonpuUHUMAmenbCKue
K :
XuMmus B ObITY U _ |Opaxtnueckue sansTus omnemeHyuu
IIPOM3BOJICTBEHHOMN - AHasuTHYeCKue
IIpeanpuHUMaTe/IbCKHE KOMIETEeH I
JeSITeTbHOCTH . . . CIIOCOOHOCTH
yenoneKa Okosornyeckass 0€30IaCHOCTb IOCIEACTBUHA OBITOBOM M IPOM3BOJICTBEHHOH AEATENbHOCTU
YeJI0BEKa, CBSA3aHHAs ¢ repepaboTKON BEUIECTB; MOUCK U aHAIN3 XUMHUYECKOH MHpOpMaun u3
pa3MYHBIX MCTOYHUKOB (HayuyHas M YydeOHO-HaydHas JIUTepaTypa, CpelIcTBa MacCOBOU
uHpopmanuu, cetb IHTEpHET u apyrue).
*Pazgen 9.1. HcciaenoBanme M XMMHYECKHMH aHaJIu3 00beKTOB Omocdepnl (1151 YKPYNHEHHBIX TIPYII
cnenuanabHocTeil/ nmpodgeccuii 38.00.00
Tema 9.1.1. OcHoBEI |OcHOBHOE coep:Kkanue OK 01
11a0opaTopHOt JlaGopaTopHbie 3aHATHS I1K 3.10
MPAKTUKH B v Dopmupyemoble
JIaGoparophas pabota «OCHOBBI JJAOOPATOPHON MPAKTUKMY.
po¢eCCOHATBLHBIX npeonpuHuMamenbcKue
JIaGopatopHasi mocyla M XUMHUYECKHEe peakTuBbl. OCHOBHBIE JIAOOPATOPHBIE ONEpalHH.
n1abopaTopusx KOMNemeHyuu:
JlaGoparopHoe oOopynoBaHue. TexHHKa O€30MaCHOCTH W IpaBWwia paboThl (MOBEAEHUS) B .
1a6OpATOPHE - HaBbIkH KOJIIEKTUBHOM
: paloThI U yIpaBiIeHUS
IIpakTHYecKkue 3aHATHA
IpeanpuHUMaTe/IbCKHE KOMIETEH T
BeInonHeHne THIOBBIX PacyeTOB MO TEMATHKE SIKCIEPUMEHTA (BBIXO MTPOAYKTA PEaKIUH,
Macca HaBeCKH, 00BEM PacTBOPUTEIIS).
O06paboTka JaHHBIX, aHAJIU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCICHUE CPEHEr0 3HAUCHUS
AKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH).
[IpencraBnenue pe3ynbTaTOB HKCIEPUMEHTA B pa3IuuHol (popme (Tabauna, rpaduk, oTyer,
JTOKJIa/1, IPE3CHTALIHS ).
Tema 9.1.2. OcHoBHOE coep:KaHue OK 01
XuMUYECKUH aHA3 | Tegpermueckoe 0GyueHue OK 02
po0 BOJIBI OK 07
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Knaccudukanms mpo6 BoIbI O BHAY M HA3HAYEHUIO, UCXO/S U3 €€ XMMHYECKOTO COCTaBa.

I1K 3.10

OprasosienTHuecKue CBOMCTBA (3amax, po3payHOCTh, IBETHOCTh, MyTHOCTb) BOJIBL. Dopmupyemvle
KucnotHoCcTh 1 men04HoCTh BoAbl. pH cpezsl 1 MeTobl ee onpeaeneHus. JKecTKOCTb BObI U npeonpuHumMamenscKue
MeToAbl ee onpeeneHus. CyIHOCTh METOa TUTPOBAHHUS. KOMRemeHyuu:
Buzpsl )xecTKOCTH BOJBI (BpeMEHHAS U TOCTOSIHHAS ). JKeCTKOCTh BOJIBI KaK MMPUYMHA BBITAICHHS - HaBpiku mpoekTHOTO
0CaJIKOB WJIM 00Pa30BaHUs COJICOTIONKEHUN, UMEIOIIMX MECTO B OBITY M Ha IPOU3BO/ICTBE. yIpaBiIeHus
CocraB coJieid, BBI3BIBAIOIINX JKECTKOCTh BOJBI. XUMUYECKHE MPOLIECCH, YCTPAHSIIOIINE - AHaJIUTHYECKUE
KECTKOCTb BOJIbl. Y PaBHEHHSI XUMUUYECKUX PEAKLUH, WILTIOCTPUPYIOIIUX ITPOLECCHI, CIIOCOOHOCTH
MIPOUCXOJIAIINE TIPU YCTPAHEHHUH )KECTKOCTU. Y CTpaHEHHE BPEMEHHOMN )KECTKOCTH OBITOBBIMU H
XUMHUYEeCKMMHU criocobamu. CriocoObl yCTpaHEHUsl HOCTOSHHOM JKECTKOCTH.
IIpakTHyeckue 3aHATHA
CriocoObI BeIpaKEeHUsI KOHIIEHTPAILUH PACTBOPOB: MAacCOBAs J0JIsl PACTBOPEHHOTO BEIIECTBA,
MOJISIpHAsl M MOJIsUIbHAs KOHLIEHTpaluu. TUTp pacTBopa. Pemenue npakTuko-
OPHEHTHUPOBAHHBIX TEOPETUUECKUX 3a/IaHUH HA pacueT KOHIEHTPAIMKA 3arpsA3HSIONINX BEIIECTB
U X CpaBHEHME C MpeIebHO 10MycTUMBbIMU KoHLeHTparusamu (ITJ1K).
IIpodeccuonanbHO-OpEHTHPOBAHHOE COlepPIKaAHME
IIpeanpuHuMaTe/IbCKHe KOMIIETeH I
[IpakTryeckoe 3aHsATHE (3AIIUTA TPOEKTOB)
«YeM oracHa BbICOKasl )KECTKOCTb MUTHEBOM BOBI /7S YesloBeKa?»
«MOYKHO JTH TPUMEHSTH MMUTHEBYIO BOJIY C BBICOKOM KECTKOCTBIO IPH MPUTOTOBIICHUH €BI?»
«Kak Bozia ¢ BBICOKOH ’K€CTKOCTBIO MOKET OKa3bIBATh BIMSHUE HA POLIECC PUTOTOBICHUS
UL ? »
Tema 9.1.3. OcHoBHoOe coJepkaHue OK 01
XuMuieckui TeopeTnueckoe o6yueHmne OK 02
KOHTPOJIb Ka4eCTBA  [7- = = B o — o OK 07
HPOYKTOB MHTAHUA AQUeCTBEHHbI XUMHUYECKUIl COCTaB MPOAYKTOB mMuTaHUs. Bemiectsa, LUP YOI K 3.10
NPOAYKTHl THUTAHWSA, W BEIIECTBA, 3arps3HSIOMME TPOAYKTH nHUTaHus. OmnpeneneHne Doprupyenvie
3arps3HSIONMX XMMHUYECKHX BEIIECTB B NPOAYKTaX MNUTAHUS, OIpEJesIeHHe BELIeCcTB, He
3asIBJICHHBIX B COCTaBE MPOJYKTOB IMUTAHMSL. npeonpunuMamensexue
KOMNemeHyuu:
IIpakTHYeckue 3aHATHA - CTpaternyeckoe
IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE MBIIIUICHHE

IpexnpuHuMAaTeIbCKHE KOMNETEHINH
Opranvueckue M HEOPraHMYECKHME BELIECTBA, BXOJSIIME B COCTAaB MPOAYKTOB IHTAHUS.
Omnpenenenre cocraBa Oyl0 Ha COJEpKAHUE MAaKpo M MHKpodsieMeHToB. M3ydeHue
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MPEAVIOKEHHBIX TIpernoiaBareeM OJto1 Ha PeIMET XMMUYECKOTO COCTaBa, ONpeiesieHre T0Jei
OT CYTOYHOH HOPMBI MAaKpO M MUKPODJIEMEHTOB B YKa3aHHOM OJIt01e.
Perrenue npakTuko-OpuEeHTUPOBAHHBIX 33/1a4 110 KYJIMHAPHOW TEMATUKE Pa3JIMUHbIX TUIIOB.

Tema 9.1.4. OcHoOBHOE coep:KaHue OK 01
XUMHYECKUH aHAIHU3 OK 02
po0 MOYBHI Teoperuueckoe o0yueHue OK 07
Knaccudukanuss moyB mo BHAY M Ha3HAYCHUIO, HCXOJAS M3 XHMHUYECKOTO COCTaBa. IIK 3.10
Wnentudukaims npoObl MOYBBI M0 €€ XMMHUYECKOMY COCTaBy, ONMCAHUE BO3MOXKHOCTEH ee Dopmupyembvle
TIpHMEHEHHS. npeonpuHumMamenscKue
TpeOboBaHus K KadecTBY IOYBBI PA3NIMYHOrO Ha3HaueHUs. OmnmcaHue OCOOCHHOCTEH KomnemeHyuu.
UCIIOJIb30BAHUS TOYB B 3aBUCHMOCTH OT THIIOB, CIIOCOOBI YIIYUIICHHS KayecTBa IOYB B - Hapbixn  mpoekTHOTO
3aBUCUMOCTH OT Ha3HAUYCHUS. YIpaBJICHUA
O06acTu UCTIOIB30BAHMS OPTAHUUECKUX YAO0OPEHUH B 3aBUCUMOCTH OT KAYECTBEHHOT'O COCTABA.
Omnucanue opraHn4ecKux yJoOpeHH U X IPUMEHEHUE B 3aBUCMOCTH OT COCTaBa ITOYBHI U €€
Pa3HOBUJIHOCTH.
IlpakTH4yeckue 3aHATUSA
OGnactu Ha3HayeHUs (MIPUMEHEHUs) MOYBBI, UCXOJS M3 KaYECTBEHHOTO M KOJIMYECTBEHHOTO
COCTaBa. AHAJIM3 HOPMATUBHOM JIOKYMEHTALIUH.
Ponb HeopraHu4Yecknx BEIIECTB B KAUECTBE MUHEPAIBHBIX YIOOPEHUH, YIyUIINTEIEH TOYBHL.
CocrtaB MHUHEpaAJIbHBIX YIOOPEHHI W UX MPUMEHEHHE B 3aBHCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH. B3auMocCBsI3b cocTaBa yIoOpeHUil 1 NX BIHMSHUS HAa BEreTaTHBHBIC CBOICTBA U
IIJIOIOHOIICHUE PACTEHUM.
IIpojeccnonaIbHO-OPHEHTUPOBAHHOE COAEPKAHUE
IpeanpuHUMaTEIbCKHE KOMTIETEHIIHH
[TpakTHueckoe 3aHsATHE (3aLIUTa TPOSKTOB)
KoMITOHEHTBI, KOTOpBIE MONAIAI0T B MPOAYKTHI N3 MUHEPAIBHBIX U IPYTUX YIOOPCHUH.
Tema 9.1.5. OcHoBHOE coep:kaHue OK 01
Hccnenosanne TeopeTnueckoe odyueHune OK 02
00BbexTOB Orochepbl = OK 04
Y4eOHO-HcCIe10BaTeNbCKHUM IPOEKT B 00JIaCTH UCCeoBaHusI 00BeKTOB 6uocdepsl. O630p TeM OK 07
y4eOHO-UCCIIEI0BATEIbCKUX POCKTOB. AJITOPUTM BBINIOJNIHEHHUs TpoekTa. OmnpenencHue K 3.10

HpO6JICMLI HucciaenoBanusa. MeToasl IIOMCKa, aHaJIu3a " O6p3.60TKI/I I/IH(bOpMaLII/II/I O IIPOCKTC B
Pa3JIMYHBIX UCTOYHUKAX.

IIpakTuyeckue 3aHATHSA
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ObocHOBaHME aKTYaJIbHOCTU BHIOpAaHHOH TeMbl. BbisiBIeHUe pobiaembl uccienoBanus. Beioop

Dopmupyemvie

N npeonpuHuUMamenscKue
00BEKTOB U METO/0B HccaenoBanus. [loctanoBka 1eneit u 3agau uccnenoBanus. OnpezeneHue B —
IIPOJYKTa nccienoBanus. OnpezeneHue 3TaloB U COCTABJICHUE TUIaHa UCCIIEOBAHMSL. Huu.
- HaBbiku mpoekTHOTO
IIpennpuHuMaTeabckue KOMIETEHIHU T
3amura npoekta: [IpencraBineHne pe3ylbTaTOB BBINOJIHECHUS YUeOHO-HCCIIEIOBATEIBCKIX Y CpT ATEIHUCCKOe
MIPOEKTOB (BBICTYIICHUE C IPE3EHTAIUEH). P
MBIIIJICHUEC
IIpomeskyTouHas arTtecTauus mo aucuunanne (nuddepeHUpPoBaHHbINA 3a4eT) 2
72

Bcero
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3. YciaoBus peanu3anuu NporpaMMbl 001e00pa3oBaTe/bHOM I CHUILTHHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTePUATbHO-TEXHUYECKOMY
o0ecne4eHn 10

Jlnst peanuzanuu nMporpaMMbl TUCHMIUIMHBI AOJKHBI OBITh MPEIYyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIICHUS: YUYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHOI
XUMHUYECKO 1abopaTopuH.

O6opynoBanne y4yeOHOro kaOuHera (HArJIsiHbIe MOCOOUN): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJAEIH KPHCTAUIMYECKUX PEIIETOK,
KOJUICKIIUA TPOCTBIX U CJIOXHBIX BEIIECTB W/WIH KOJUICKIIMH TOJIMMEPOB,;
KOJUIEKIIMSA TOPHBIX MTOPOJ U MHUHEPAJIOB, Tabnuia Menaeneesa, yueOHbie GUIbMBI,
1 poBbie 00pa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacrBa oOy4YyeHHsl: KOMIIBIOTEp C  YCTpoMCTBaMu
BOCIIPOU3BEJICHUSI 3BYKa, NPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C DKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPEe3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanue jadopaTopun U pado4ux MecT Jad0OpaTOPUM: MEH3YPKH,
MUTIETKU-KANIEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyIbl, MPEIAMETHbIE U
MOKPOBHBIE CTEKJIA, IJIAHIIETHI JJI KarelbHbIX peakiuii, GuabTpoBalibHast Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE MNPOOMPKH, PE3UHOBBIE NPOOKH, (POHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIC MaJIOYKU, INTATUBBI 1JI1 MPOOUPOK; MEPHBIC ITUIUHIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKH JenuTeNnbHble HuauHAapuueckue (50-100 mo),
CTYIIKH C MECTHKOM, (apdOopOBbIE YAIIKW, MUHLETHI, (PUIBTPHI OyMaXKHbIE, BaTa,
MapJisi, YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JJAOOPATOPHBIE IITATHUBBI, CIUPTOBHIE
TOPEJIKU, CIIUYKH, MpUOOp JJIsl MOJYy4eHUs ra30B (WM NpOoOUpKa ¢ ra300TBOJIHOU
TpyOKOIi), AepKaTenu Mg NOpOOMPOK, CKISIHKA [UJIsl XPaHEHHs PEaKTUBOB,
pa3gaTovHbIE JIOTKHU; XuMUUYeckre ctakanbl (50, 100 u 200 mun); mInaTenu; MMHLIETHI,
TUTEJIbHBIC UL, CEKYHIOMEPHI (TaltMepsl), MepHbIe Tpooupku (Ha 10-20 M) u
MepHbIe KoJIObI (25, 50, 100 1 200 M), BoasHast 6aHs (MM TEPMOCTAT), CTEKIISTHHBIE
MajJ0YKH; KOHMYECKHe KoJObl myis TtutpoBaHus (50 u 100 mur); uHAMKATOpHbBIE
MOJIOCKU Juisi  ompenenenus pH wu  craHgapTHas WHIMKATOpHAs —IIIKaja;
YHUBEpCAIbHBIA UHIUKaTOpP; numneTku Ha 1, 10, 50 M (wnu mo3atopst Ha 1, S u 10
MJI), OIOpETKH MJii TUTPOBaHUS, MeauuuHCKue wmmnpuisl Ha 100-150 wmu,
7a00paTOpHBIE W/UIU aHATUTHYECKUEe Bechl, pH-MeTphl, cymmibHbIN mKad, u ap.
nabopatopHoe 000pyI0BaHUE.

3.2. Uu¢popmanuoHHOe odecneyeHne peau3auu NporpaMmmMbl

OcCHOBHbBIE HCTOYHUKH:

1. Pymsutuc T'.E., ®enpaman @.I'. / Xumus. 11 kmacc. YueObnuk. ba3oBblit
ypoBeHb — M.: [IpocBenienne, 2021

2. Pymsutuc T.E., ®enpaman @.I'. / Xumusa. 10 kmacc. YueOHuk. ba3oBbiid
ypoBeHb — M.: [IpocBemienne, 2021

3. HoBommuckuit U. W. Xumwus: yueOnuk s 10 (11) wmacca. / U.N.
Hosommuckuit, H.C. HoBomuHckas. - Mocksa: Pycckoe cioBo, 2020. - 440
c. - : https://ibooks.ru/bookshelf/374163/reading - TekcT: IEKTPOHHBIHA.

4. Xumust: yueOHUK IS cpeHero mpodeccuonanbHoro obpaszosanus / 10. A.

Jle6enes, I'. H. danees, A. M. T'ony6es, B. H. lllanmoBan; mox o6mieit
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https://ibooks.ru/bookshelf/374163/reading

penakmuent I'. H. daneeBa. — 2-¢ u3n., mepepad. u jgon. — Mockaa:

M3natensctBo IOpaiit, 2021. — 431 c¢. — (IIpodeccuonanpnoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: 37eKTpOHHBIN //
OO6pazoBaTenbHas matgopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/470929
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTAaTOB OCBOEHMsI 00111e00pa3oBaTeILHOM
AUCIHUANIMHBI

KOHTpOJIB N OILCHKA pE3YyJIbTAaTOB O6yII€HI/ISI OCYHICCTBIIACTCA IMPCIIoAaBaTCIICM B

mpoHecce MpOBCACHUA IMPAKTHYCCKHUX 3aHATUN U Ha60paTOpHI>IX pa60T, TCCTUPOBAHUA, a
TAKIKC BBIIIOJIHCHUA 06y‘{aIOIHI/IMI/ICH HHAWBUYAJIBHBIX 3aHaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.
PCSYJII)T&TLI 06y‘I€HI/ISI OoIpCACIIAI0T, YTO 06yqafoumec;1 JOJDKHBI 3HAaTb, IIOHHMMATb H
ACMOHCTPHUPOBATH 110 3aBCPIICHHUN N3YUCHUA AUCHUIIIINHBI.

s

dopmupoBaHnus,

KOHTPOJII W OLEHKH pPE3yJbTaTOB OCBOCHUS Y4YEOHOU

JTUCITUTUTMHBI UCTIONIB3YETCS CUCTEMA OIEHOYHBIX MEPOTPUSTHH, TPEICTABISIONIas coO0k

KOMIUIEKC YYeOHBIX MEpOIPUSTHIA,

COIJIaCOBaHHBIX C pe3yibTaTaMud OOy4YeHUs U

chopmynupoBanHbix ¢ yaetoM OI'OC COO (mpeaMeTHbIe Pe3yIbTaThl MO AUCITUIUIMHE) U
®dI"OC CIIO.

Ne

Monyas / Pazgea /
Tema

PesyabTaT 00yuenust

OneHovyHkIe
MeponpusiTUs

OK, IIK

OcHOBHOM MOIYJIb

Th U CPOJICTBO K
ANEKTPOHY XUMHUUYECKUX
AJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM
CTPOEHUEM U
MOJIO)KEHUEM B
MEPUOINYECKOMN
CHCTEME XUMHUYECKUX

L Pa3nes 1. OcHoBbI Popmyposars,
0a3oBble NOHATHUS U
CTPOCHHS BellecTBA
3aKOHbI XUMHUM

1.1 |Crpoenue aToMOB CocraBnars xumuueckue |l. Tect «Ctpoenue OK 01
XUMHUYECKHUX (GopMyJibl COEIMHEHUN B |aTOMOB XUMUYECKHUX
AIIEMEHTOB U MPUPOJA |COOTBETCTBUU CO AIIEMEHTOB U MPUPOAA
XUMHUYECKOH CBS3H CTEIEHbIO OKHCIICHUS XUMHUYECKOH CBSI3N».

XUMUYECKHX AJIEMEHTOB, |2. 3ajjauu Ha

MCXO/ISl U3 BAJICHTHOCTU U |COCTaBJICHHE

AIEKTPOOTPHUIATENFHOCTU |XUMHUYECKUX POPMYIT
JIBYXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(PUI0B, TUAPUIOB
U T.IL.).

1.2 |Ilepuoanueckuii Xapakrepus3oBaTb IIpakTuxo- OK 01
3aKoH U Tabnuna J[.M. | XxuMudeckue 3J1eMEHTbl B |OpUEHTUPOBAHHBIE OK 02
Menneneesa COOTBETCTBUU C UX TEOPETUYECKHE

MOJIO)KEHHUEM B 3aJlaHus Ha

NEPUOANYECKON CUCTEME  |XapaKTEpU3aLHIOo

XUMHYECKHX 3JIEMEHTOB  |XMMHYECKUX

JI.1. MenneneeBa JIEMEHTOB:
«Merannuueckue /
HEMETAJUTMYECKHE
CBOMCTBA,
AIIEKTPOOTPHULIATEIBLHOC
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Mopnyas / Pa3gen / OueHovHbIe
Ne oy . PesyabraT 00yuenus 1 OK, IIK
Tema MepONpPHUATHS
anemenToB JI.1.
Meuneneena.
2 Pazien 2 CocraBasars ypasHenusi [KonrpoabHasi padora
. U CXeMbl XUMHYECKHX «CTpoeHue BeliecTBa
XuMHYeCKHe .
peakuu U XUHMHYeCKHue
peakuuu
peakuum»
2.1 |Tumel xumudeckux  |CoCTaBISATh peakuuu 1. 3anaun Ha OK 01

peaxkiun

COCIMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMeIeHu,
OKHCITUTEIILHO-
BOCCTaHOBHUTEIIbHBIC
PEaKIMK U PEaKIH
KOMILJIEKCO0Opa30BaHus
(Ha mpumepe
THIPOKCOKOMILIEKCOB
QIIOMUHUS M [TUHKA) C
ydacTHeM
HEOPraHMYECKUX BEIIECTB

COCTaBJICHUE
YPAaBHEHUI PEaKLNN:

— COE/IMHEHMS,
3aMeIleHHS,
pas3ioxeHus, oOMeHa u
peakumii ¢ yuacTuem
KOMILJIEKCHBIX
coeMHeHu! (Ha
npuMmepe
TUAPOKCOKOMITIEKCOB
ATIOMHUHHUSI U ITUHKA);
— OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHBIX
peakuuii ¢
HCIIOJIb30BaHUEM
METO/1a 3JIEKTPOHHOTO
Oananca;

— C yyacTueM
KOMILJIEKCHBIX
coeMHEeHu! (Ha
npuMmepe
TUAPOKCOKOMILIEKCOB
[IUHKA U aIFOMHUHUSA).
2. 3aa4u Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEePUCTHK
MPOIYKTa pEaKIKu
COEIMHEHN S, MACCOBOM
WM 00bEMHOM 10NN
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Monyas / Pazgea /
Tema

PesyabraT 00yuenus

OneHovYHLIE
MeponpusiTUs

OK, IIK

BBIXO0/1a ITPOJIYKTa
pEeaKIMK COCTUHCHUS
OT TEOPETUYECKHU
BO3MOXKHOTO;
00BEMHBIX OTHOILIEHHI
ra3os;
KOJINYE€CTBCHHBIX
XapaKTEPUCTHK
HMCXOIHBIX BEIICCTB U
MPOJYKTOB PEAKIIUY;
Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MIPOJIYKTa PEaKIIHH,
€CJIM OJTHO U3 BEILECTB
JIaHO B BUJIE pacTBOpa C
ONpEeACICHHON
MAacCOBOH IoJIeH
PacTBOPEHHOTO
BEIIIECTBA.

2.2

DIIEKTPOTUTHIECKAS
JICCOIMALIUS
WOHHBII OOMEH

CocraBniTh ypaBHEHUS
XUMHYECKUX PEaKInu
MOHHOT'0 0OMEHa C
y4acTueM
HEOPraHMYECKUX BEIIECTB

1. 3aganus Ha
COCTaBIICHUE
MOJICKYJISIPHBIX U
MOHHBIX PEaKIUi C
y4acTHEM OKCHJIOB,
KHCIIOT, OCHOBaHUI U
coJiel, MOHHBIX
peaxkui TuapoIn3a
COJIEH, yCTAaHOBJIEHUE
W3MEHEHUS
KHUCIIOTHOCTH CPE/IBI.
2. JTaboparopHas
pabora «Peakiuu
THJIPOTTU3a».

OK 01

Pa3pnen 3. Ctpoenne
M CBOMCTBA
HEOPraHu4eCKHX
BelECTB

HccnenoBarb cTpoeHue u
CBOliCTBa
HEOPraHM4YecKux
BelleCTB

KonTposbnas padora
«CmoiicTBa
HEOPraHMYeCKHUX
BellecTB)
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Monyas / Pazgea /
Tema

PesyabraT 00yuenus

OneHovYHLIE
MeponpusiTUs

OK, IIK

3.1

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccugunuponatsb
HEOpPraHUYECKHe
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect
«HomeHnknarypa u
Ha3BaHME
HEOPraHUYECKUX
BELIECTB UCXO/IS U3 UX
XUMHUYECKOH (OpMYIIBI
WM COCTaBJICHUE
XUMHUYECKOH (OpMYIIBI
UCXOJS U3 Ha3BaHUs
BELIECTBA 10
MEXIYHApOAHON WK
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyer
MacCOBOH JOJIH
(Macchl) XUMHUYECKOTO
AIIEMEHTa
(coenuHeHus) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue
3aaHus 0
KJIaCCHU(UKAIINH,
HOMEHKJIAType U
XUMHAYECKUM
dbopmynam
HEOPraHUYECKUX
BEIIECTB Pa3IUYHbIX
KJIACCOB.

4. IlpakTueckue
3aJlaHus Ha
OIpezeiIeHUe
XAMHYECKON
aKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BHJIa
XMUMUYECKOH CBSI3U U
THIIA KPUCTAIINIECKON
PELIETKH.

OK 01

3.2

Du3nKOo-XNMHYECKIE
CBOlCTBa
HEOPraHUYECKUX
BEIIIECTB

YcranaBinBaTh
3aBUCHUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, @ TaKKe TUIa
KPUCTaJUIMYECKOU
peleTKu

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB
OKCHUJIOB, KHCJIOT,
OCHOBaHHI,
aM(pOTEepHBIX
THJIPOKCHUJIOB U COJICH».
2. 3amannsa HA
COCTaBJICHHUE
ypaBHEHUU
XUMHUYECKUX PEaKIUui ¢
y4acTHUEM TPOCTHIX
CII0’KHBIX

OK 01
OK 02
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Monyas / Pazgea /
Tema

PesynabTaT 00yuenus

OneHovYHLIE
MeponpusiTUs

OK, IIK

HEOPTraHUYECKUX
BEIIECTB: OKCUJIOB
METaJUIOB, HEMETAJIIIOB
1 aM(OTEPHBIX
3JIEMEHTOB;
HEOPraHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(pOTEPHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX
coJiei,
XapaKTEPU3YIOMINX UX
CBOIICTBA U CITOCOOBI
MOJTyYCHUSI.

3. IlpakTuxo-
OPUEHTHUPOBAHHBIC
TEOPETUYECKHE
3aJlaHUs Ha CBOMCTBA U
MOJTyuYeHUe
HEOPraHUYECKUX
BEIIIECTB.

4. Jlaboparopnas
pabota «CBolicTBa
METaJUIOB U
HEMETAIIJIOBY.

3.3

[IpousBoacTBO
HEOPraHUYECKHUX
BEISCTB. 3HAYCHHUE U
MPUMEHEHUE B OBITY U
Ha TIPOU3BOJICTBE

OO00CHOBBIBAThH 3HAYEHHE
U IpUMEHEHHUE
HEOPTaHMYECKUX BEIICCTB
B OBITOBOI U
MPOU3BOACTBEHHOMN
eITEILHOCTH YeJIoBEKA
X (pU3UKO-XUMUIECKUMHU
CBOMCTBaAMM

IIpakTuxo-
OpPUEHTHPOBAaHHbIE
3aJjaHus 10
COCTaBJICHUIO
XUMHYECKHUX PEaKLUi ¢
y4acTHeM
HEOPTraHMYECKUX
BEILIECTB,
UCTIONB3YEMBIX IS UX
UJACHTUDUKALNN U
MIPOMBITIIJICHHBIX
CHOCOOOB MOJTyYEHHUS.

OK 01
OK 02
1K 3.10

Pa3nen 4. Ctpoenne
M CBOMCTBA
OPraHMYecKux
BeIlleCTB

HccnenoBarh cTpoeHue H
CBOICTBAa OPraHUYeCKHX
BellecTB

KonTposbnas padora
«CTpoenue u
CBOIICTBA
OPraHu4ecKux
BeLeCTB)
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Monyas / Pazgea /
Tema

PesyabraT 00yuenus

OneHovYHLIE
MeponpusiTUs

OK, IIK

4.1

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKHUX
BEILIECTB

Knaccugunuponatsb
OpraHUYEeCKUE BEIECTBA B
COOTBCTCTBHUH C UX
CTPOCHUEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHUH
OpraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEXTYHapOAHOMN
CHCTEMAaTHYECKOM
HOMEHKJIATypeE.

2. 3agaHus Ha
COCTaBJICHHUE ITOJHBIX U
COKpAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYEeCKHUX BEIIECTB
OTJICIIbHBIX KJIACCOB.

3. 3agauu Ha
onpeneneHne
npocteiiiien GopmyIbl
OPraHUYEeCKOU
MOJIEKYJIbI, HICXOMS U3
3JIEMEHTHOT'O COCTaBa

(B %).

OK 01

4.2

CaoiicTBa
OpPraHNUYeCKUX
COEIMHEHUI

YcranaBinBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKHX CBOMCTB
OPraHMYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

1. 3aganus Ha
COCTaBIICHUE
YpaBHEHUU
XUMHUYECKUX PEaKIUi ¢
y4acTHEM
OpPraHHYECKUX BEIIECTB
Ha OCHOBaHUH HX
COCTaBa U CTPOCHHSI.

2. 3ananus Ha
COCTaBIICHUE
ypaBHEHUU
XUMHUYECKUX PeaKIIHid,
WJLTIOCTPUPYIOIITHX
XUMHUYECKHE CBOICTBA
C YYETOM MEXaHHU3MOB
MPOTEKaHUS JaHHBIX
peakuui u
TeHETUYECKOU CBSI3U
OpPTaHWYECKHUX BEIICCTB
pa3HBIX KIACCOB.

3. Pacuernsble 3amaun
M0 YpaBHEHUSAM
peaKkuuii ¢ yyacTuem
OpraHNYECKHUX
BEIICCTB.

4. JTaboparopHas
pabora «Ilomydyenue
ATUIJICHA U U3yYeHUE

OK 01 OK 02
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Ne Monyas / Paspen / Pe3yabTaT 00yueHus Ouenounsre OK, IIK
Tema MepONpPHUATHS
€ro CBOMCTBY.

4.3 |Opranunyeckue O06ocHoBbIBaTh 3HaueHue |lIpakTuko- OK 01 OK 02
BELICCTBA B Y IIPUMEHEHUE OpHUEHTUPOBAHHBIC
KU3ZHEJEATEIbHOCTH |OpraHM4YeCKHUX BELIECTB B |3aJaHUs 110
YeIJI0BEKA. ObITOBOI 1 COCTaBJICHUIO
IIpousBoacTBo U IIPOU3BOJCTBEHHOMN XUMUYECKUX PEAKLUH C
IIPUMEHEHNE JESATEIIBHOCTH YEJIOBEKA  |y4acTHEM
OpraHUYECKHUX uX (PU3NKO-XUMHUECKUMH |OpTraHUYECKHX
BELIECCTB B CBOMCTBAMH BELIECTB,
IPOMBIIIJIEHHOCTH MCIIOJIb3YEMBIX JIJISl UX

UACHTUDUKALMY B
OBITY U
IIPOMBIILIJIEHHOCTH.

5 |Pa3gen S. HccaenoBarb KonTposbnas padora
Kunernyeckue u paBHOBecHe U ckopocTh |(«CkopocTh
TePMOAMHAMMYCCKHM |XHMHUYECKHUX PeaKUuil  |XMMHYeCKOH peakuuu
€ 3AKOHOMEPHOCTH H XHMHYeCKoe
NPOTeKAHUSs paBHOBeCHE»
XHMHYECKHX
peakuuii

5.1 [(Kuneruueckue WccnenoBarh BiusiHUE 1. JlTabopaTopHas OK 01 OK 02
3aKOHOMEPHOCTH KOHLEHTpaluu paboTa Ha BbIOOD:
MPOTEKaHUS pearupymomux BemecTB u |— «Onpenenenue
XUMHUYECKUX PEAKIIUN |TEMIEPATypPbl HA CKOPOCTH |3aBUCUMOCTH CKOPOCTHU

XUMHUYECKHUX PEAKIINi peaxkuuu ot
KOHLIEHTpaluu
pearupyomumx
BELIECTBY;

— «Ornpenenenue
3aBHCHUMOCTH CKOpPOCTHU
peakuuu ot
TEMIIEPATYPBI».

2. [IpakTuko-
OpUEHTUPOBAHHBIE
TEOPETHYECKUE
3aJlaHus Ha aHAIU3
(haKTOpOB, BIUSIONINX
Ha U3MEHEHUE
CKOPOCTH XUMHUYECKOU
peaxkuuu.

5.2 |Tepmoamramudeckue |HccienoBaTh BIHSHHE 1. 3amaum Ha pacuersl  [OK 01 OK 02
3aKOHOMEPHOCTH U3MEHEHMs KOHIIEHTPALUH [TEeIUIOBBIX 3¢ dekToB
MPOTEKAHUS BEIIECTB, PEAKIIUU CPEbl |XMMUYECKUX peakUuuil u

XUMHUYCCKHUX pCaKL[I/Iﬁ .

U TeMIepaTypbl Ha

OMpCACIICHUEC TUIIA
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Monyas / Pazgea /
Tema

PesyabraT 00yuenus

OneHovYHLIE
MeponpusiTUs

OK, IIK

PaBHoBecue
XUMHYECKUX peaKIui

CMCIICHHUEC XUMHYCCKOT'O
paBHOBECUA

peakuu (1o
TeroBomy dhdexTy:
9K30- U
SHIOTEPMUYECKUE).

2. IIpakTuko-
OpUEHTUPOBAHHBIE
3aJjaHus Ha
MPUMEHEHHE MTPUHIINIIA
Jle llaTense ms
HaXOXKJICHUS
HaIpaBIICHUS
CMEILCHHS PABHOBECHS
XUMHUYECKOHN peakinu 1
aHanu3 (paKkTopoB,
BIUSIOLINX HA
CMEIICHHE
XUMHUYECKOTO
paBHOBECHS.

3. JlabopaTopHas
pabota «3yuenue
BIUSTHUS PA3TUYHBIX
(dakTopoB Ha
CMeIlIeHHe
XUMHAYECKOTO
pPaBHOBECHS.

Pa3nen 6.
JucnepcHbie
CHCTEMBI

HccaenoBarp
JAMCIIEPCHbIE CHCTEMBI

KonTposbnas padora
no reme «JlucnepcHeie
CHCTEMBI»

6.1

JucniepcHble CHCTEMBI
U (QaKTOpbI UX
YCTONYUBOCTH

PaznmuuaTts ncTHHHBIC
pPacTBOPbI, KOJUIOUIHBIE
pacTBOpHI U
rpyboaucnepcHbie
CHCTEMBI Ha OCHOBE
XHUMUYECKOTO
HKCIIEPUMEHTA

1. 3agauu Ha
MIPUTOTOBJICHUE
PacTBOpOB.

2. IIpakTuko-
OPUEHTHUPOBAHHBIC
pacyeTHbIC 3a/IaHHs Ha
JIMCTIEPCHBIE CUCTEMBI,
HCIIOJIb3YEMBIE B
OBITOBOM U
MIPOU3BOJCTBEHHOMN
JIeATEeIIbHOCTH
YyeJIoBeKa.

OK 01 OK 02

6.2

HUccnenosanue
CBOMCTB JUCIIEPCHBIX
CUCTEM

UccnenoBats pusnko-
XUMUYECKHUE CBOMCTBA
Pa3IMYHBIX BUOOB
JUCIIEPCHBIX CUCTEM

JlabopartopHnast pabota
(ua BBIOOD):

— IIpurorosnenue
pPacTBOpPOB;

— HUccnenoBanne
JUCTIEPCHBIX CUCTEM.

OK 01
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Ne Monyas / Paspen / Pe3yabTaT 00yueHus Ouenounsre OK, IIK
Tema MepONpPHUATHS
7 |Pa3men 7. HccaenoBars cBoiicTBa
KadecTBeHnHbIe OPraHNu4YecKux
peakiumn HEOPraHU4eCKHX
00HapYyKeHUus BeleCTB ¢
OPraHMYecKux u HCNO0Jb30BAHUEM
HEOpPraHU4ecKUuX KayeCTBEHHBIX pPeaKIuii
BellleCTB

7.1 |OOGHapyxeHue HccnenoBath 1. JJaboparopHas OK 01
HEOPTraHUYECKHUX KaueCTBEHHBIC peakiuu  |paboTa (Ha BHIOOD):

KaTHOHOB U aHUOHOB |HEOPTraHUYECKHUX BEIIECTB |— AHAIMTHUYECKUE

peaxkuu KaTHOHOB I—
VI rpynm;

— AHanuTuyeckue
peaKIy aHKOHOB.

2. IIpakTrueckue
3a/1aHus Ha
COCTaBIICHUE
YpaBHEHUH peakiui
oOHapyXeHHs
kaTuoHoB [-VI rpynm n
aHMOHOB, B T.Y. B
MOJIEKYJIAPHON U
HOHHOM (opMax.

7.2 |OOGHapyxeHue Uccnenosathb 1. JIaGopartopHas OK 01
OpPraHUYECKUX KaueCTBEHHBIC peakiuu  |paboTa (Ha BHIOOD): I1K 3.10
BEIIIECTB OT/ACIBHBIX |OPraHUYECKHX — KauectBennsie [IpeanpuaumaTenbcKue
KJIACCOB C COCIMHCHUH OTJENBHBIX |pPEaKIUM Ha OT/ACIbHBIC |[KOMIETEHIINHU:
HCIIOJIb30BaHUEM KJIACCOB KJIACChl OpTraHNUYecKux (- HaBbIKM IPOEKTHOTO
KaueCTBEHHBIX BEIIIECTB; YIIPaBJICHUS
peakuuii — KauecTtBeHHEbIN

aHAJIN3 OPTaHUYECKUX
COeIUHEHHUHU I10
(G yHKIIMOHATIbHBIM
rpymmnam.
2. [IpakTuueckue
3a/laHus Ha
COCTaBJIEHUE
KaueCTBEHHBIX peaKluii
OoOHapyXeHUs
OpraHNYeCKHUX
COECIMHEHU.
Il |(IIpukiaaaHoii MOTYJIb
8 |Pa3nex 8. OueHnBaTh NOCJaeACTBHs |3amuTa Kekca (¢
Xumusi B ObITY U OBITOBOI U yuyeTom Oyayiuei
NPOM3BOJACTBEHHOI |IIPOU3BOJACTBEHHOM npogeccuoHaTbLHOI
JesITeJIbHOCTH JesITeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YeJI0BeKa ¢ MO3MLHUI
IKOJIOTMYECKOM
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Ne Monyas / Paspen / Pe3yabTaT 00yueHus Ouenounsre OK, IIK
Tema MepONpPHUATHS
0e3onmacHoOCTH
XuMmus B ObITY U OuenuBath nocnenctsusa  (Keiic (¢ yuetom OK 01 OK 02 OK 04 OK
MIPOM3BOJICTBEHHON  |OBITOBOM U Oynymen 07
JeATEeIIbHOCTH IIPOU3BOCTBEHHOMN npodeccuoHaTBLHON IIpeanpunumaTenbckue
YyesioBeKa JeSITEIbHOCTH YEJIOBEKA C |/1€ATEIIbHOCTH) KOMIIETEHIINHU:
MIO3ULIMM DKOJIOTUYECKON | B0O3MOKHBIE TEMBI - AHaIIuTHUYECKHUE
0e3011acHOCTH KEHCOB: CIOCOOHOCTH
1. ITorennenue
KJIMMaTa 1
BBICBOOOXKICHHE
ra30BbIX THPATOB CO
JTHA OKEaHa.
2. Bynyume Matepuasl
JUIsl aBUa-, MAlIUHO- U
npUOOPOCTPOCHUSI.
3. HoBble maTepuanbl
JUISL COJTHEYHBIX
Oarapeii.
4. JIexkapcTBa Ha
OCHOBE PACTUTENbHBIX
[peraparos..
9.1 [Pa3peu 9.1. HNuTepnpernpoBarb 3ammura y4eOHo-
HccnenoBanue u XHMHYecKHe MPoIecchl H [MCCIeI0BaTe/IbCKOr0
XHMHYCCKHH aHA/IN3 |BJIeHHs B Ouocdepe NPOEKTA (€ y4eTOM
00beKTOB OMochepsbl Oynyiuei
npo¢eccuoHATbHOMI
AeSITeJIbHOCTH)
9.1.1 |OcHoBBI Beimonusate nonseiif ukn |1. JlabopatopHas OK 01
nabopaTopHOH AKCIIEPUMEHTAILHOTO pabota «OCHOBBI I1K 3.10
NPaKTUKU B UCCIIEIOBaHMS C nabopaTopHOI [IpennpuHUMaTenbckue
npo(heCcCHOHANBHBIX  |COOIIOCHUEM MTPaBUII MPAKTUKN». KOMIIETEHIINH:
n1abopaTopusix 6e3omacHoro obpatenus c|2. Tunossle pacuetsl |- HaBbIKM KOJIEKTUBHON

BEIIECTBAMH U
1a00paTOPHBIM
000opyI0BaHEM

10 TEMaTUKE
HKCIEPUMEHTA.

3. 3ajaun Ha
BBIUUCIIEHHE CPETHETO
3HAYCHUS
HKCIIEPUMEHTATbHBIX
JTAHHBIX, TIOTPEITHOCTH.
4. IlpencraBneHue
pe3yIbTaToB
HKCIIEpUMEHTA B
pa3ian4uHoil popme
(Tabmuna, rpaduk,
OTYeT, JIOKJIA,
MIpe3eHTAIINS).

paboThI U yIpaBIeHUS
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Monyas / Pazgea /
Tema

PesyabraT 00yuenus

OneHovYHLIE
MeponpusiTUs

OK, IIK

9.1.2

XUMHWYECKUN aHAIIN3
1po0 BOIBI

HccnenoBath XUMHUECKUN

COCTaB Hp06 BOJBI

1. Tect «CBolicTBa 1
COCTaB BOJBI».

2. 3ananue
«XUMHUYECKUI COCTaB
BOJIBI, THIT BOJIBI U
CITOCOOKI €€
IIPUMEHEHUD» (C
UCIIOJIb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. IlpakTuxo-
OPUEHTUPOBAHHbBIC
TEOPETUYECKHE
3a/laHHsI Ha COCTaB
BOJIbI M CTIOCOOBI
BBIPKCHUS
KOHIIEHTpalui 1
nepecyer
KOHIICHTpanui (¢
HCIIO0JIb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

4. JIaboparopHas
paboTa Ha BbIOOD:
— Ouucrka BOAbBI OT
3arps3HCHUN;

— Onpenenenne pH
BOJIBI U €€
KHCIIOTHOCTH;

— Onpenenenne
’K€CTKOCTHU BOJIBI U
CIIOCOOHI €€
YCTpaHEHHS.

OK 01 OK 02 OK 07
I1K 3.10
IIpeanpuHuMaTenbckue
KOMIIETCHIINH:

- HaBpIku n1poeKTHOTO
yIpaBIEHUS

- AHajIUTHYECKHE
CIIOCOOHOCTH

9.13

XUMHUYECKUN
KOHTPOJIb KaYeCTBA
MPOAYKTOB MUTAHUSA

HccinenoBaTh XUMHYECKUN

COCTaB MPOJYKTOB
UTAHUS

1. Tect «Oprannueckue
U HEOpraHUYecKHe
BEIIECTBA, BXOJISIINE B
COCTaB MPOIYKTOB
MTUTAHUSD.

2. IlpakTuko-
OpUEHTHPOBaHHBIE
3aJlaHus 10
KYJIMHAapHOW TEMAaTHKE.
3. JJaboparopHas
pabota (Ha BBIOOD):

— OOHapy>xeHue
HUTPATOB B TIPOTYKTaX
MUTAHUS;

— HUccnenoBanne
MPOAYKTOB MUTAHUS HA

OK 01 OK 02 OK 07
[IpennpuHuUMaTenbckue
KOMIICTCHIINU:

- Ctparernueckoe
MBIIIJICHUEC
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Monyas / Pazgea /
Tema

PesyabraT 00yuenus

OneHovYHLIE
MeponpusiTUs

OK, IIK

HAJINYKE YTIICBOJIOB
(MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HalIu4ue
YIIEBOJIOB (Kpaxmall,
TII0K03a, caxaposa).

9.14

XUMHAYECKUN aHAIIN3
po0 MOYBHI

UccaenoBaTs XUMHUYECKUN
cOCTaB IIPOO MOUBBI

1. Tect no Teme
«XUMHYECKUI COCTAB
HEOPraHUYECKUX U
OpPraHNYECKHUX
yI0OpeHuit».

2. 3aymanue
«B3auMocBs3b cocTaBa
MIOYBEI, THIT TTIOYBHI K €€
HA3HAYCHUS.

3. JJabopartopHast
pabota (Ha BBIOOD):

— OGHapyxeHue
HEOPraHUYECKUX
npumecei B mpodax
MIOYBBI;

— Onpenenenne pH
BOJHOM

BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U
ICJIOYHOCTH.

OK 01 OK 02 OK 07
IIpeanpuauMaTenbckue
KOMIIETCHIINH:

- HaBblkM TPOEKTHOrO
yIpaBIEHUS
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Ne Monyas / Paspen / Pe3yabTaT 00y4yeHus Ouenounsre OK, IIK
Tema MepONpPHUATHS
9.1.5 |UccnenoBanue HccnenoBath XuMU4eckuii | YaeOHO- OK 01 OK 02 OK 04 OK
00bekTOB OMochepbl |cocTaB 0OBEKTOB HCCIIeI0BATEIbCKUIT 07

ounochepsl Ha TpUMeEpe MPOEKT B 00JacTu [TpennpuHUMAaTEHCKHE

MPOJYKTOB TUTAHUS, BOJbI [HICCIIEA0OBAaHUS KOMIIETEHIINH:

Y TIOYBBI 00BbekTOB Onocdepsl. |- HaBblkM TPOEKTHOTO
BosmoxHbIe TEMBI yIpaBiIeHUsS
IIPOEKTOB: - Ctparernueckoe
1. UccnenoBanue MBIIJIEHHE

COCTaBa MUHEPAIbHOU
BOJIbl U PEKOMEHIAIIUN
10 €€ UCITOJIb30BAHUIO.
2. UccnenoBanue
pa3pylIaroIIEro
JIEHCTBHS IPUPOAHOU
BOJIbI HA CTPOUTEIIbLHbIC
MaTepHuabl.

3. CocraBiienne
MPOEKTA
[IBETHHKA/Oropojia/caa
B 3aBUCUMOCTH OT
CcOCTaBa
MIPOAHATIU3UPOBAHHBIX
IOYB.

4. CocTaBJlicHHE
cOaTaHCHPOBAHHOT'O
MCHIO Ha JICHb
(Henmento) B
3aBUCHUMOCTH OT
cojiepxKaHus
XUMHUYECKUX MaKpO U
MHUKPO3JIEMEHTOB B
MPOJIYKTaX MUTAHUSI.
5. UccnenoBanue
KadecTBa MATHLEBOM
BOJIBI.

6. UccnenoBanue npod
BOJIOITPOBOJIHOM BOJBI
Ha TIpeIMET
YCTpaHEHHUS
’KECTKOCTH.

7. YcrpaneHue
’KECTKOCTH BOJBI B
CEIbCKOXO03S1ICTBEHHOM
JIeITEIIbHOCTH.
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JIUCT UBSMEHEHHMH U TONNOJIHEHUI
B PABOYYIO IPOTPAMMY YUEBHOM JUCIUITIJIUHBI
«XHUMHUA»

38.02.08 Toprosoe geJ1o
JU1s cTyieHToB Habopa 2024 rona
Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHus
Ha 2024/2025 y4eOHbIN rof

W3meHeHus u A0MOTHEHUS

PacCMOTPEHBI ¥ OJJOOPEHBI

Ha 3aC€aHUU METOJINYECKOM KOMUCCUU
npenogaBatenell  001meodpa3oBaTEIbHBIX
JUCLUIUINH, POTOKOJI Ne/

ot 07 derpans 2025 .

B pabouyto nporpammy Ha 2024/2025 yueOHBI 0] BHECEHBI CICAYIOIIHE
W3MEHEHUS U JIOTIOJTHEHHUS:

Neni/m | Paznen Copnepxanue OcHoBaHus 1JIS1 BHECEHMS
JAOMOJIHEHUIT/U3MEeHeHU I JAOIOJIHEHUIT/U3MEHEeHNH
1 3. YcnoBus B cniucok nurepatypsl BHeceHH!I | [Ipuka3 MunucrepcTBa
peanu3alnnu CIIEIYIOIINE UCTOYHUKH: npocsenieHust Poccuiickoi
IIPOrPaMMBbI ®enepaunu ot 5 HOs10ps 2024 r. N
mucuuiuineel - | [abpuensn O.C. Xumust: 769 "OO yTBEep)KIECHUU
EcrecTBeHHO-Hay4HBII benepabHOTO MepeUHs
npoduias: DDVY: yuebHoe y4eOHUKOB, JIOMYIIICHHBIX K
uznanue / ['abpuensu O.C., MCIIOJIb30BaHUIO MPH peann3aluu
OctpoymoB N.I"., OcTpoymMoBa | UMEIOIIUX TOCYIAPCTBEHHYIO
E.E. - MockBa: Akanemusi, aKKpeIUTalnui0 00pa3oBaTEIbHBIX
2024. -0 c. MporpamMM Ha4aJIbHOTO OOIIIEro,
(O0b1meobpa3oBaTenbHas OCHOBHOI'0 00IIETO, CPEAHETO
MOATOTOBKA B YUPEKICHUSIX oO11iero oOpazoBaHus
CIIO). - URL: OpraHu3alMsIMHU,
https://academia-moSCOW.IU - | OCYIIECTBIISIOIMMH
Pexxum noctyna: DieKTpoHHass | 00pa30BaTENbHYIO 1€ATEIbHOCTD,
oubnmoteka «Academia- Y YCTaHOBJICHUU MPENICITBHOTO
MOSCOW». - TeKcT : CpPOKa UCITOJIb30BAHUS
AIEKTPOHHBIN WCKIIFOUCHHBIX YIYCOHUKOB U
pa3pabOTaHHBIX B KOMIUIEKTE C
HUMH Y4eOHbIX TocoOmit"
JIMIEH3NOHHBIN 10TOBOP
Ne30OUII0017127 ot 25 deBpans
2025 r. ¢ OO0 «Ob6pazoBaTenbHO-



https://academia-moscow.ru/

N3narenbckuil HEHTP «AKanemMus»
Ha MPEJOCTABJIECHUE 10CTYyNa K
AIIEKTPOHHON OMOIMOTEKE
«Academia-library»

JIMIIEH3UOHHBIN TOTOBOP
A0180410 ot 26 deBpans 2025 r.
¢ AO «31aTeabCcTBO
«IIpocBenienue» Ha
MPEIOCTABJICHUE JIMIIEH3UN HA
HCIIOJIb30Banne DDY




