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1. O0mas xapakTepucTHKa NPUMEPHO padoueii mporpaMmmbl 0011e00pa3oBaTeJIbHOM
AUCHHUIIMHBI « XHMH»

1.1 MecTo AUCHUIJIMHBI
OO6meoOpa3oBaTenbHas AUCHMUILUIUHA «XHUMHUSA»  SIBISETCA  00s3aTebHOM  YacThbiO
0011e00pa30BaTENILHOTO UKJIA 00pa3oBaTeNbHON mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
o crenuanbHocTr 54.02.01 Jluzaiin (1o oTpacisam).

1.2 Hean 1 miiaHupyeMbl pe3yJabTaThl 0CBOCHUS TN CIUILINHBI:
1.2.1 e TUCHUILINHDBI

Heab: GopmupoBanue y oOydarOUIUXCs MPEACTABICHUS O XUMHUYECKOW COCTAaBIISIOIICH
€CTECTBCHHOHAYYHOM KapTHHBI MHpPa KaK OCHOBBI NIPHUHATHS PEHICHUH B JKU3HEHHBIX U
HpOI/ISBOI[CTBeHHBIX CI/ITyaI_[I/IﬂX, OTBCTCTBCHHOI'O ITOBCIACHUS B HpI/IpOI[HOf/'I cpeﬂe.

3agaun:

e (hopMHUpOBaHHE TTOHUMAHUS 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUYECKUX MPOIIECCOB U
SBJICHMM B OKpYJKalolleld cpejae, LEJOCTHOW HayYyHOM KapTHHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

e Pa3BUTHE YMEHUS COCTaBJIATH (DOPMYJIBI HEOPTAHMYECKUX W OPraHUYECKUX BEIIECTB,
ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ; HpOBOIII/ITI) HpOCTCI\/JIIHI/Ie pvaCTLI II0 XHUMHWYCCKHUM
dbopmyaM U ypaBHCHHUSAM XUMHUYECKUX PEAKITUH;

o (bOpMI/IpOBaHI/Ie HAaBBIKOB HpOBeILGHI/IH HpOCTGfIIHHX XUMHUYCCKUX BKCHepI/IMeHTaJII)HI)IX
UCCICIOBaHUN C coOMoJIeHHeM TpaBuil Oe3omacHOro oOpalieHusi ¢ BellecTBaMu U
71a00paTOpHbIM  00OPYJOBaHUEM, YMEHMS HHTEPIPETUPOBATh PE3YIbTAThl XUMHUYECKHX
AKCIIEPUMEHTOB;

e OBJIAJICHUC YMGHI/IFIMI/I aHaJII/I?,I/IpOBaTB, OLICHUBATh, HpOBCpﬂTB Ha [[OCTOBCpHOCTI) u
00001aTh HHGOPMAIIMIO XMMHUYECKOTO XapaKTepa U3 Pa3IMYHbIX HCTOYHUKOB;

e (OpMHUpPOBAHHE YMEHHUS TMPOTHO3UPOBATH TOCIEJACTBUS CBOCH NEATETHHOCTH |
XUMHUYECKHUX PUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB,;

e GOpMHUpPOBaHME TIOHMMAHUE 3HAYMMOCTH JOCTIDKCHHH XHUMHYECKOM HAyKu U
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U TPOU3BOJICTBEHHOMU cep.



1.2.2 Tlnanupyemblie pe3yJIbTaThl 0CBOCHHUsI 00pa3oBaTeIbHON AUCHUILIMHBI B c00TBeTcTBHH ¢ ®I'OC CIIO 1 Ha ocHoBe ®I'OC COO

Kon
HANMEHOBaHHe
(opmupyembIx
KOMIIEeTeHI M ii

Hu

l'[.nalmpyeMble pPe3yJbTaThbl 0OCBOCHUA TUCHUIIJINHBI

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Bsibuparts
CIOCOOBI  pelIeHus

3a1a4y
npodeccuoHanbHOM
JeSTeTbHOCTH
MIPUMEHUTEIBHO
pa3IuYHbIM
KOHTEKCTam

K

B yacTu TPpy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTh K TpPYIy, OCO3HAaHWE IICHHOCTH MacCTepCTBa,
TPYZIOJIO0HE;

- TOTOBHOCTh K aKTHMBHOM JIEATEILHOCTH TEXHOJIOTHYECKON U
COIIMAJILHOW HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH,
IUIAHUPOBaTh M CAMOCTOSITENIBHO  BBIMIONHATH  TaKyIo
JIeSTCIIEHOCTE;

- MHTEpEC K pas3audyHbiM cdepam npodecCHoHAIBHON
JIeSITCIILHOCTH,

OBananenue YHUBEPCAJIbHBIMH y4eOHbIMHU
NO3HABATEJIbHBLIMH JAelCTBUSIMM:

a) 0a30Bble JJOrHYecKHue JeHCTBUS

- CaMOCTOATEIBHO (QOPMYIUPOBATH W aAKTYAIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKauu u 00001eHNS;

- ONpEACNATh IENU JeATEeTbHOCTH, 3aJaBaTh TMapamMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBUIBIIATH  3aKOHOMEPHOCTH H  TNPOTHBOPEYHUS B
paccMaTpUBaEMBbIX SBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJbTaTOB IIENSIM, OIICHUBATh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BHBaTh KpPEAaTUBHOE MBIIUIEHUE TIPU PEIICHUU
JKU3HEHHBIX TTPOOJIEM

0) 0a30BbIe HCCEI0BaTEILCKUE IeHCTBHA:

- BIIQJeTh HABBIKAMH  Y4€OHO-HCCIIEIOBATEIBCKOW U

- BJIAJICTb CUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpAass BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKUA DJIEMEHT, aToM,
3JIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-3JIEKTPOHHbBIE OpPOUTAIIH
aTOMOB, HOH, MOJIEKyJIa, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCICHHS, XHUMHUYECKas
CBsI3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA 00bEM, yriepOaHbIiI
ckener, (yHKIMOHAIBHAS Tpynmna, paauKal, H30MEpHs,
U30MEphI, TOMOJIOTMYECKUH psii, TOMOJIOTH, YIJIEBOJAOPOIbL,
KHCIIOPOJ- W a30TCOJEpKalUe COCAUHEHUs, OMOJIOTHYECKU
aKTUBHBIC BellecTBa (YIJI€BOIBI, KUPHI, OEIKH), MOHOMED,
oJIuMeEp, CTPYKTYpPHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIE
COCAMHEHMS, KPUCTAUIMUECKAs PEIIeTKA, THUIbl XHUMHUYECKUX
peakuuii (OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIE, 3K30- u
SHAOTEPMHUUYECKHE, PpEaKIMd HOHHOrOo OoOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JMccolLranms, OKHUCJIUTEID, BOCCTaHOBHUTEb, CKOpOCTb
XUMUYECKON peakluh, XUMHUYECKOE paBHOBECHE), TEOPUU U
3aKOHBI (TEOPHsI XUMUYECKOTO CTPOCHUS OPTaHUYECKUX BEIECTB
A.M. bytnepoBa, Teopusi IJIEKTPOIUTHUYECKON JIHCCOLMAIINH,
nepuoguueckui 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHMS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHUYECKUN SI3bIK XHWMHH,
(hakToNMOrHUECKHe CBEJICHUS O CBOMCTBAaX, COCTABE, MOMyUYEHUU U
0€30MacHOM HCIIOJB30BAHUH BAXKHEUIIMX HEOPTAaHMYECKUX |
OpPTaHMYECKUX BEHIECTB B OBITY W MPAKTUYECKOU NIEATEIHHOCTH
JeJIOBEKA;

- YMEThb BBIABIATH XapakTEpHbIE IPU3HAKHM U B3aUMOCBS3b
W3YYEHHBIX TOHATHI, MPUMEHSATh COOTBETCTBYIOIIHME MOHSITHS




MIPOEKTHOM JIeATEeTHbHOCTH, HABBIKAMHU Pa3pelIeHus mpooIiem;
- BBISIBIIATH PHYUHHO-CJICICTBEHHBIC CBSI3U u
aKTyaJIM3UPOBaATh 3a7a4y, BBIIBUTATh TUIIOTE3y €€ PEIICHUs,
HAaXOJWTh  aprYMEHThI  JUIS  JIOKA3aTelIbCTBA  CBOMX
YTBEPKACHHM, 3a/1aBaTh ApaMETPhl M KPUTEPUH PEIICHUS,

- aHaJM3WUPOBATh IIOJIYYCHHBIC B XOJE pPEIICHHS 3aJa4du
pe3yNbTaThl, KPUTUYECKH OIEHUBATh WX JOCTOBEPHOCTH,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yMETh TIEPCHOCHTHh 3HAHWS B TIO3HABATCIBHYIO U
MPAKTHYECKYIO 00JIACTH KU3HECATCIILHOCTH,

- YMETh HWHTETPUPOBATH 3HAHHS M3 Pa3HBIX IPEIMETHBIX
obnacreii;

- BBIABUIaTh HOBBIC HJIEH,
MOJIXOJIbI U PEIICHUS;

- CHOCOOHOCTh HX HCIIOJB30BaHHMS B IO3HABATEILHOU H
COILIMAJILHOM MPAKTHKE;

npeajaratb OpUIrnHaJIbHBIC

MpU ONHUCAHUM CTPOCHUSI U CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB M HX MPEBpaAllCHUM; BBIABIATH
B3aMMOCBSI3b  XMMHMYCCKHX  3HAHUH C  IIOHATUSIMH U
MPEJCTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX MMPEIMETOB;

- YMETh UCIIOJIb30BaTh HAUMEHOBAHUSI XUMUYECKUX COEIUHECHUI
MEKIyHapOJAHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMHUHU
U TpPUBHAIbHBIC HAa3BaHUS BAXHEHUIIUX BEHIECTB (ITHUIICH,
aleTUJICH, TIUIEpPHH, GeHo, (hOpMalIbIETH I, YKCYCHAsI KUCIIOTA,
[JIMUMH, YTapHbIA Ta3, YIJIEKUCIBIA Tra3, aMMHakK, TalleHas
W3BECTh, HETAllleHAs W3BECTh, NUThEBas CcoAa H JPYTUX),
COCTaBIATH  (POPMYJIBI HEOPTAHMYECKUX H  OPraHHUYECKUX
BEIIECTB, ypPaBHEHUS XHMHUYECKUX pPEaKIUl, OOBICHATH HUX
CMBICII,

- YMeTb YCTAaHABIMBATh  MNPUHAAJICKHOCTh  H3YUYEHHBIX
HEOPTaHUYECKUX W OPraHMYEeCKHUX BEIIECTB K ONPEICIICHHBIM
KJIaccaM U rpynnam COE€JUHEHUMN, XapaKTepu30BaTh UX COCTaB U
BOKHEMIINE CBOWCTBA; OINPENCIATh BUIbl XUMHYECKHX CBS3EH
(koBajieHTHAs, HMOHHAs, METAIMYECKas, BOJOPOJIHAS), THIIbI
KPUCTAJUIMYECKUX  PEHIETOK  BEIIECTB;  KJIAaCCHU(UIIMPOBATH
XUMHUYECKUE PEAKIINH;

- chopMupoOBaTh MPEACTABICHUS: O XMMHUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAY4YHOW KapTHUHBI MUpPA, POJM XUMHUHU B MO3HAHUU
SIBJICHUH TPUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOMN
JUIL  pELICHHS  MPAKTUYECKUX  3a4a4 W DKOJOTUYECKHU
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

- YMETh NTPOBOJUTH PacCyYeThl MO XUMHUYECKUM ¢opMmyiam U
YPaBHEHUSIM  XUMHUYECKHX pPEaKUuid ¢  HUCHOJIb30BAHUEM
(GU3MYECKUX  BENUYWH, XapaKTepHU3YIONIUX  BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObema (H.y.) Ta3oB,
KOJMYECTBA BEIIECTBA, MCIOJIH30BaTh CHUCTEMHBIE XUMHUYCCKHE
3HaHUSL JUIsl OPUHSITHS PEIICEHUH B KOHKPETHBIX JKU3HEHHBIX




CUTyalusaX, CBA3aHHLIX C BEHICCTBAMU 1 UX ITPUMCHCHUCM

OK 02. Ucnonp3oBaTh

COBpPEMEHHBIE
cpencTaa TIOUCKa,
aHanmm3a u
UHTEPIIpETaNN
uHpOpMaLUU u
uH(pOpMaIOHHBIE
TEXHOJIOTUU JUISt
BBINIOJIHEHUS.  3aj7a4
po(hecCHOHATTLHOM
JeATEIILHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKHM U OOIIECCTBEHHOU
IIPAKTHUKH, OCHOBaHHOTO Ha Jajiore KyJbTYD,
CIOCOOCTBYIOIIIETO ~ OCO3HAaHUIO  CBOEr0  MecTa B
HOJIUKYJIbTYPHOM MHPE;

- COBEpIIECHCTBOBAHUE SI3BIKOBOM M YUTATENBCKON KyJIbTYpPbI
KaK CpelCTBa B3aUMOJIEUCTBUSA MEX]Y JIOAbMH U IO3HAHUS
MUDA;

- OCO3HAHME LIEHHOCTU HAy4YHOW JESTebHOCTHU, TOTOBHOCTh
OCYIIECTBIISATh MPOEKTHYIO U HCCJIEIOBATENBCKYIO
JeSITeIbHOCTh MHJIMBUYaJIbHO U B IPYIIIIE;

OBananenue YHUBEPCAJIbHBIMHA y4eOHBIMU
NMO3HABATEJbHbIMH AeHCTBUSIMM:

B) padora ¢ ungopmanmeii:

- BJAJeTh HAaBBIKAMH TMONyYeHHWs WHPOpMAaNUU U3
HMCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIHLHO OCYIIECTBISATH
IOMCK, aHajJu3, CHUCTEMATH3alUI0 U  HMHTEPIPETALHUIO
uH(pOpPMaIIUK PA3INYHBIX BUIOB U (OPM MPECTABICHUS;

- co3JaBaTh TEKCThl B pa3iMYHbIX (opMarax € y4eToM
Ha3Ha4YeHHs WHGOPMAIlMK U IIeNIeBOM ayIUTOpUH, BHIOHpAas
ONTUMAJIbHYIO (OPMY MPECTABICHUS U BU3YyaIU3alUH;

- OLICHMBATh JJOCTOBEPHOCTb, JIETUTUMHOCTb UH(OpMAIINH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOpPMaM;

- HCII0JIb30BATh cpeactBa  MH(DOPMALMOHHBIX |
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX W  OpPraHU3allMOHHBIX  3adad ¢
COOTrOIeHNEM TpeboBaHMI SPTOHOMUKH, TEXHUKU
0€30M1aCHOCTH, TUTHEHBI, pecypcocOepeXeHus, MPaBOBbIX U
STUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MacHOCTH;

- BIQAETh HaBBIKAMU  pPACIO3HABaHUA W  3alIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH;

- YMETh IUIAaHUPOBATH U BBINOJHATh XUMHUYECKUN 3KCIEPUMEHT
(npeBpaieHus OpraHUYECKUX BELIECTB npu
HarpeBaHUU,NOJly4YeHUE STHJIEHA M M3Yy4YEHHE €ro CBOMCTB,
KAueCTBEHHbIE PEAaKLHUM Ha albJEruJibl, KpaxMmaj, YKCYCHYIO
KHUCJIOTY; JeHaTypauus O€JKOB NpU HarpeBaHHH, IIBETHbHIE
peakuuu OENKOB; TPOBOAHWTH PEAKIMU HMOHHOTO OOMEHa,
ONpPENENATh CPely BOJIHBIX PAaCTBOPOB, KAUYECTBEHHbBIE PEAKLUHU
Ha cyJbdar-, KapOOHAT- ¥ XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS
B COOTBETCTBUU C IMIPaBWJIaMHU TEXHHUKH O€30MaCHOCTU MpHU
oOpallleHuu ¢ BEIEeCTBaMU U JIaDOpaTOPHBIM 00OPYIOBaHHUEM;
MPEJCTaBISITh PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popme
3aIIUCU YpaBHEHUU COOTBETCTBYIOLUX peakuuit u
(hopMynupoBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

- YMETbh OCYLIECTBIISITH LEJICHANIPABIECHHBIN OUCK XUMUYECKOU
uHbOpMallMKl B PA3IMYHBIX HCTOYHHMKAX (HAy4yHOU U y4ueOHO-
HAy4YyHOM JMTEpaType, CpeICTBAX MaccOBOW MH(pOpMAILUU, CETH
WuTepHer u Apyrux), KpUTHUECKH aHATU3UPOBATH XUMUYECKYIO
uHpOpManuio, TmepepadaTeiBaTh €€ M HUCIOJNb30BaTh B
COOTBETCTBHUHM C IIOCTaBJIEHHON y4eOHOM 3a1aueii;

- BJIAJIETh OCHOBHBIMU METOJIaMU HAyYHOTO IO3HAHUS BELIECTB U
XMMHUYECKHX SIBJICHUN (HaOutoJleHNe, U3MEpPEHUe, SKCIIEPUMEHT,
MOJICIUPOBAHUE);

- yMeTb MpPOBOJAUTH pacueTsl MO XMMHUYECKHM (opmyiam H
YpaBHEHUAM  XMMHUYECKHX peakuuil ¢  HUCIOJIb30BAaHUEM
¢u3NYeCKUX  BEIMYMH, XapaKTepU3yIOIIMX  BeIlecTBa ¢
KOJMYECTBEHHOM CTOpPOHBI: Macchl, o00ObeMa (HOpMalbHbIE
yCIOBHSA) Ta30B, KOJMYECTBA  BEIIECTBA;  MCIIOJIB30BATh
CUCTEMHbIE XMUMHYECKHE 3HaHUS JJs NPUHATHS pEleHud B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELECTBAMH
U UX IPUMEHEHUEM




OK 04. DddextuBHO

- TOTOBHOCTH K CaMOpa3BUTHUIO, CaAMOCTOATCIIBHOCTH U

- YMCTh IUIAaHUPOBATHh U BBINIOJHATH XUMHYCCKUM OKCIICPUMCHT

B3aMMOJECHCTBOBATh U | CAMOOIIPEIEICHHUIO; (mpeBpareHust OpPraHMYECKHUX BELICCTB pu
paboraTh B | -OBJIQJICHUE HaBbIKaMU y4e0HO-UCCIIEI0BATENbCKOM, | HATPEBAHUU,IOJYUYEHUE OSTUJIEHAa U H3Y4YEHHE €ro CBOMCTB,
KOJUIEKTHBE U | IPOEKTHOW U COLIMATILHOW NEATEIIBHOCTH; KayeCTBCHHbIC PEaKUUU Ha albICTUIBI, KpaxMmall, YKCYCHYIO
KOMaHie OBilaieHHe  YHHBEPCAJbHBIMH  KOMMYHHUKATHBHBIMH | KUCJIOTY; JC€HaTypalus OCJIKOB NpHU HArpeBaHHUU, I[BETHBIC

AeHCTBUAMM: peakuu OEIKOB; IPOBOAUTH PEAKIMM HOHHOIO OOMEHa,

0) coBMecTHasi 1eITeJIbHOCTD. OIpEAEIATh CPely BOJHBIX PacTBOPOB, KaUECTBEHHBIE PEAKLUU

- MOHUMAaTh M MCIOJIb30BaTh IPEUMYyIIECTBa KOMAaHAHOM U | Ha cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS

WH/IMBUIYaIbHOU paboOTHI; B COOTBETCTBUM C IIpaBWJIaMHU TEXHMKH O€3011aCHOCTU IpHU

- IpUHUMATh  LEIM  COBMECTHOM  JeATeNbHOCTH, | OOpaIlleHUH C BELIECTBAaMH U J1a0OpPaTOpHBIM 000pPYA0BaHHEM;

OpPraHM30BBIBATh M KOOPAMHUPOBATH JIEHCTBHA MO0 €€ | MPEJCTaBIATh Pe3yIbTaThl XUMHUYECKOTO IKCIIEpUMEHTA B (hopme

JOCTHKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenesaTh | 3aMCH  ypaBHEHUU COOTBETCTBYIOIIUX  pPEAKUUM U

POJH ¢ y4eTOM MHEHHUH YYaCTHHUKOB OOCYXIaTh Pe3yJbTaThl | (OPMYIHPOBATH BHIBOJBI HA OCHOBE ATHUX PE3YJIHTATOB

COBMECTHOM paboThl;

- KOOPJIMHUPOBAaTh U BBINOJHATH paboOTy B YCIOBUAX

pEalIbHOTO, BHUPTYaJIbHOT'O u KOMOHWHUPOBaHHOT'O

B3aUMOJCHCTBUS;

- OCYUIECTBJIATH TO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B

pPa3IUYHBIX  CUTyalUsIX, HpPOSBIATH  TBOPYECTBO U

BOOOpakeHue, ObITh HHUIIUATUBHBIM

OBnagenne YHHBepCaJbHbIMU peryisiTuBHbIMH

NEeHCTBUAMM:

') IPUHSATHE ce0si U IPYTHX JIOe:

- NpPUHUMAaTb MOTUBBI M apryMEHTBl IPYIuX JIOACH Ipu

aHaJIM3€ Pe3yJIbTAaTOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIOJIEeN Ha OIIMOKY;

- pa3BHUBaTh CIIOCOOHOCTH MMOHUMATh MUP C MO3UIMH JIPYTOro

YyeJioBeKa
OK 07. | B o0J1acTH 3K0JIOrH4ECKOr0 BOCIIMTAHUS: - chopMHUPOBATH MPEJCTABJICHUSA: O XUMUYECKOM COCTaBISIONIEH
CopgeiicTBOBaTh - c(OPMHPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpbl, TOHUMAaHUE | €CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU
COXPAaHEHHUIO BIUSHUS ~ COLUAIbHO-DKOHOMUYECKUX  IPOLIECCOB  Ha | SBJIEHUN MPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
OKpY’KalolIe Cpenbl, | COCTOSIHUE TPHUPOJHOW M COIMAIBHOM Cpelbl, OCO3HAHHE | JUYHOCTH, €€ (DYHKIMOHAIBHOW TI'pPaMOTHOCTH, HEOOXOIMMOI
pecypcocOepekeHuo, | rI00anbHOr0 XapakTepa SKOJIOrHUYeCKUX Ipobiiem; JUIsL  pellleHHsl IPaKTHYeCKUX  3a7ad M SKOJOTHYECKH




OPUMEHSTH 3HaHUS 00
U3MEHEHUHU KJIMMara,
TIPUHITAIIBI
OEpEIKITUBOTO
IPOM3BOJICTBA,

3 dexTrBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

- INIAHUPOBAHUE U OCYILIECCTBIICHUE NCUCTBUN B OKPYXKaIOLIEH
Cpelle Ha OCHOBE 3HAHUSA LEJIed yCTOMYMBOIO DPa3BUTHUSA
4eJI0BEUECTBA;

AKTUBHOE  HENPUATHE  JCHCTBUI, NPHUHOCAIIMX  BpPEN
OKpYXaroIlIeH Cpeae;

- YMEHHE IIPOrHO3UPOBATh HEOIArONPUATHBIE FIKOJIOTHUECKUE
IIOCJIEICTBHS IIPEANPUHUMAEMBIX ACUCTBUM, NPEAOTBPALLATh
ux;

- paclIMpeHHME OIbITa JACSATEIBHOCTH  JKOJOTMYECKOU
HaIPaBJICHHOCTH;

- OBJIQJICHHE  HaBbIKAMU  y4e€OHO-HCCIIEI0BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHOM JEATEIBHOCTH

00OCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3JIOPOBBIO U MPHPOHOM
cpene;

- yMeTh COOJIOAATh MpaBMJIa SKOJOTMYECKH LEIeco00pa3zHOro
HOBe/IeHUsI B OBITY W TPYAOBOM JEATEIBHOCTH B IEJAX
COXpaHEHUs1 CBOEr0 3J0pOBbs M OKPYXKAIOIIEH NPUPOJHOU
Cpenbl; YYUTHIBAaTh OMACHOCTh BO3JCHCTBHS HA JKUBBIC
OpTraHHU3MbI ONPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
HIOKa3aTesIsl MPeeIbHON JOIMYCTUMON KOHIICHTPAIIHH;

- yYMETb IIPOrHO3MPOBATH, AHAIM3UPOBATH M OLEHHUBATH C
HO3UIMH YKOJIOTUIECKON 0€3011acCHOCTH IOCIEICTBHS OBITOBOM 1
IPOU3BOJICTBCHHOW  JICSITEIBHOCTH 4YEJIOBEKa, CBS3aHHOW C
nepepabOTKOI BEHIECTB; UCIIOIB30BAThH MOTYUYCHHBIC 3HAHUS JUIS
OPUHATHS TPAMOTHBIX pEUIEHHH 1pobjieM B CUTYalHUsX,
CBSI3aHHBIX C XUMHEH




2. CTpyKTypa U coaepxaHue 0011e00pa3oBaTeIbHON JUCIHIUILIHHBI
2.1. O0beM JUCHUIIHHBI H BUbI y4eOHOH NeATeJbHOCTH

Buy yueOHON nesTeIbHOCTH O0BeM B gacax
O0bem  oOpa3oBaTelbHOW  NIPOrpaMMBbI 80
AU CHHIITHHBI

Jlekuuu, ypoku 39
Ip. 3ansaTus 39
B T.4.

OCHOBHOe cojIep:KaHue 78
B T.U.

TEOPETUIECKOe 00yUeHUE 39
MIPAKTUYECKHE 3aHSATHE 39
IMpomMe:kyTOUHAsI aTTeCTALUS 9
(mudpdepeHMPOBAHHBII 324€T)
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2.2. TemaTn4yecKuii IJIaH U COIePKAHUE TUCUUILINHBI

HaumeHnoBanue Coaepxanue yueOHOro Marepuasa (OCHOBHOe U NpodeccHOHAIBbHO-OPHEeHTHPOBaHHoe), | O0bem ®opmupyemble
pa3iesioB U TeM J1a00paToOpHble U MPAKTHYECKHE 3aHITHS, PUKJIATHONH MOTYJIb (IPU HAJTHUYHMH) 4acoB KOMIIeTEHIIU U
1 2 3 4
Paznesn 1. OCHOBBI CTPOCHUS BelIECTBA 9
Tema 1.1 OcHoBHOE coaepxaHue 5)
Crpoennue aToMoB | TeopeTnueckoe o0yueHne: 3
XUMHYECKHUX CoBpemeHHass Mojenb CTpoeHUus aroma. CUMBOJUYECKUN SI3bIK XUMHUU. XUMHUYECKUU
3/IEMCHTOB U | sneMeHT. DnekTpoHHAas KoH(urypamus atoMa. Kiaccudukanus XMMHYECKUX 3JIEMEHTOB (S-,
NPHPOAA XUMHYECKOIl | p-| d-31eMeHTHI).
CBHA3HN Banentnole onekTpoHbl. BanmeHTHOCTh. DNEKTpOHHAas TMPUPOJAa XUMHYECKOM CBSI3U.
DIEeKTPOOTPUIATENILHOCTD. BHIbI XUMU4eCcKO! CBA3M (KOBaJCHTHAsI, MOHHASI, METaJUINYECKasl,
BOJIOPOJTHAS) M CITOCOOBI X 00pa30BaHUSI.
IIpakTnyeckoe odyueHnue: 2
Pemienne mnpakTHYeCKWX 3aJaHWKl Ha YCTAHOBIICHHE CBSI3M MEXIY CTPOSHHEM AaTOMOB OK 01
XUMHUYECKUX DJIEMEHTOB U UX MoyoxeHueM B Ilepuogmdeckoil cucreMe XHUMHUYECKHUX
anemenToB .M. Menneneena.
Pemrenue 3anannii Ha UCMONIB30BaHNE XUMUYECKON CUMBOJIMKM U Ha3BaHWI COEIUHEHUHN MO
HOMEHKJIATYpE MEXIYHApOJIHOTO COI03a TEOPETUYECKOM U MNPHUKIAJAHOM XUMHM JJs
COCTaBJICHHUS] XUMHUYECKHX (OPMYIl ABYXaTOMHBIX HEOPTaHWYECKUX COCIUHEHHUI (OKCHIOB,
raJIoreHUuI0B, CyJb(UI0B, THAPUIOB U T.I1.).
Tema 1.2 OcHoBHoOe coJep:kaHne 4 OK 01
Ilepuoanyeckmii Teopernyeckoe odyueHue: 2 OK 02

11




3aKOH H  Ta0Jauma
JI.A. MenaeieeBa

[Iepuonnueckas cucrema xumuueckux 3yemMeHToB .M. MenneneeBa. @U3HMUYECKUIT CMBICIT
[Tepuonuueckoro 3akona [[.M. MenneneeBa. MuUpOBO33pEHUECKOE W HAyYHOE 3HAYCHUE
[Tepuoanueckoro 3akona /.M. MenneneeBa. [Iporuosst [I.. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX HJIEMEHTOB.

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX H
CIIO)KHBIX BEUIECTB (BOAOPOJHBIX COCAMHEHUN, BBICHIMX OKCHJIOB M THAPOKCHIOB) B
COOTBETCTBUU C IIOJIOKEHHEM XUMHUYECKOro »yieMeHta B Ilepmoaunueckoil Tabnuie
J.. Menneneena.

IIpakTHyeckoe o0yueHue:

[IpakTueckue 3aaHus Ha YCTAaHOBJIEHHUE CBSI3M MEXKY CTPOCHHUEM aTOMOB XHMHYECKHUX
3JIEMEHTOB M TNEPUOAMYECKHMM HM3MEHECHHEM CBOMCTB XHMHUYECKUX 3JIEMEHTOB W HUX
COCMHECHUI B COOTBETCTBUU C TIIOJIO)KEHHMEM B TMEPHOJMYECKON CHCTEME XHUMHUUYECKUX
anemenToB JI.1. Menjeneena.

Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHMN  Ha XapaKTepHU3alHio
XUMHYECKHUX BJIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOCHHEM U IOJOKEHUEM B
MEPUOANYECKON cUcTeMe XUMUYecKux aneMeHToB JI.M. Menaeneena

Pa3zgea 2. Xumnueckue

peaKIiuu

11

Tema 2.1
Tunel XUMHYECKHX
peakuui

OcCHOBHOE cO/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

Knaccudpukanysd u TUOB XMMHUYECKHUX PpEAKIMA € ydyacTHEM HEOPraHMYEeCKUX BEIIECTB.
[IpuzHakn mnpoTekaHust XMMHYECKHMX peakuuil. CocTaBieHHWE ypaBHEHUN peakuui
COEIMHEHMS, Pa3JI0KEHMsI, 3aMelIeHHs, OOMEHa, B TOM YHCJIe peaKlUid TOpPEeHUs, OKUCIICHUS-
BOCCTAHOBJICHHUS.

VYpaBHeHHusT  OKHcIeHUsi-BoccTaHOBieHUsA.  CreneHbp  okucieHus.  Okucnurenb U
BocCTaHOBUTENb. (COCTaBl€HWE W  ypaBHUBAHME  OKHMCIUTEIBHO-BOCCTAHOBHUTEJIBHBIX
peaKkMiMeTOJOM 3JIEKTPOHHOro OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM B
MIPUPO/IE, TPOU3BOJCTBEHHBIX MPOLIECCAX U KU3HEAEITETbHOCTH OPraHU3MOB.
KonnuecTBeHHble OTHOLIEHHS B XMMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU. Moib
KaK eJMHMIIA KOJMYecTBa BellecTBa. MossipHas Macca. 3aKOHbI COXPAaHEHHS MacChl U
sHepruu. 3akoH ABoraapo. MonsipHblii 00beM ra30B. OTHOCHUTENbHAS TJIOTHOCTh Ta30B.

IIpakTnyeckoe o0yueHue:

HpaKTI/I‘-ICCKI/IC 3aJaHusd Ha COCTAaBJICHUC ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ Pa3HBIX THUIIOB U
OMpPCACIICHUEC TUITIOB XUMHUYCCKUX peaKum‘/'I 110 NPCAJIOKCHHBIM YPAaBHCHUSM.

OK 01
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PacueTsl 1O ypaBHEHHSM XHUMHYECKHUX pEaKIMi C MCIOIB30BAaHUEM Macchl, o0beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2 OCHOBHOe co/Iep;KaHue 4
daexkrposnTuyeckas | Teopernueckoe o0yueHune 2
AUccouHanus U | Teopuss 2IIEKTpOIUTUYECKONH auccouuanuu. MoHBI. ONEKTPOJNUTBI M HEIIEKTPOJIUTHI.
HOHHBII 00MeH Peakniun nonnoro obmena. CocTaBlieHHE ypaBHEHHMH peakiuii MOHHOrO OOMEHa IyTeM
COCTaBJICHMS MX IIOJHBIX M COKDAlICHHBIX HWOHHBIX ypaBHeHu#. lIpu3Haku nporexaHus
peakiuii HoHHOTo 0OMeHa. KHCI0THO-OCHOBHBIE PEaKIIHH.
OmnpeneneHne KUCIOTHOCTH CPelbl BOAHBIX PAacTBOPOB KHCIIOT, IIEN0YEH, conel. ['maponns OK 01
coneil. 3HayeHWe TUApONHM3a B OWOJIOTMYECKUX OOMEHHBIX Iporeccax. [IpumeHeHHe OK-04
T'MJIPOJIN3a B IPOMBIIITIEHHOCTH
IIpakTnyeckoe odyuenue 2
Pemenne nmpakTu4eckux 3ajaHUil Ha COCTABICHUE MOJIEKYJISIPHBIX, IIOJHBIX U COKPAILEHHBIX
VMOHHBIX YPaBHEHHM C y4acCTHEM KHCIJIOT, OCHOBAHUHM U COJIEH, HOHHBIX PEaKIUN TUAPOIN3a
COJIEH, YCTAHOBJICHUE U3MEHEHUSI KUCIIOTHOCTH CPENIBI.
KonTtpouabnas padora 1 )
«CTpoeHue BelecTBa M XUMUYECKUE pEAKLIUN»
Pasnea 3. CTpoeHue U CBOICTBA HEOPraHUYeCKUX BellecTB 18
Tema 3.1 OcHOBHOe co/iep:KaHue 4
Kaaccnduxanus, Teopernueckoe o0yueHue: 2
HOMEHKJIaTypa u | [Ipenmer Heoprannyeckoil xumun. Kiaccudukanusa Heopranuyeckux emecTB. [Ipocteie u
CTpOeHHE CJIO’)KHBIE BellecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEIIECTB (OKCHABI, THAPOKCHU/IbI, KUCIOTHI,
HEOPraHUuYeCKuX COJIH U JIp.).B3anmocBs3b HEOPraHM4eCKUX BELIECTB.
BelIECTB ArperaTHble cocTOsiHMsI BemiecTBa. Kpucramimueckue u amopdHble BemiectBa. THIIbI
KPUCTAININYECKUX PELIETOK (aATOMHAsl, MOJIEKYJIsIpHAsA, MOHHAs, METaJJIN4ecKast). 3aBUCUMOCTh OK 01
¢u3MYeCKUX CBOMCTB BelleCTBA OT THUMA KPUCTAUIMYECKOM pemeTkd. 3aBHUCUMOCTh OK-02
XUMHYECKON aKTMBHOCTH BEILECTB OT BMJIAa XMMHYECKOM CBSI3U M THNA KPUCTAJUIMUECKOMN
pemeTkH. [IpuunHBl MHOr000pasus BEIIECTB.
IIpakTnyeckoe odyuenue 2

Homenknatypa HeopraHMYeCKHX BEIIECTB: Ha3BaHHE BEIIECTBA MUCXOAS M3 MX XUMHUYECKOU
(GbopMyJIBl MM COCTaBJICHHE XUMHUYECKOW (OpMyJbl MCXOJs W3 Ha3BaHUS BEILIECTBA I10
MexayHapoanoi (MIOITAK) wiu TpuBHalibHOM HOMEHKIIATYpE.
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Pemenne npakTUdYeckux 3aJaHUi MO KJIACCU(UKAIMHM, HOMEHKIATYpe M XUMHUYECKUM
dbopMyIaM HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB (YrapHbIH ra3, YIJICKUCIBIA Ta3,
aMMHMaK, rami€Has HW3BCCTb, HEraumicHasd H3BCCTh, IIUThCBAA COAa H ;[pyrﬂx): Ha3BaTb U
COCTaBIIAT (DOPMYJIBI XUMHYECKUX BEIIECTB, OIPEICNIATh IMPHHAIICKHOCTh BEIIECTB K
KJ1accy.

Pemrenue 3amau Ha pacyeT MaccoBOM J0JH (MacChl) XUMHUYECKOTO DJIEMEHTa (COCTUHCHHUS) B
MOJIEKYJie (CMecCH).

Tema 3.2 OcHOBHOE coJiepKaHue 10
Pusuko-xumuyeckue | Teopernueckoe o0yueHune: 8
CBOiiCTBA Mertamipl. O0mue Qu3nuecKkue U XUMHUYECKHe CBOMCTBa MeTayioB. CriocoObl MOIydeHus.
HEOPraHu4eCKux 3HaueHue METAUIOB B IPHUPOJAE M KU3ZHEICATEILHOCTH YejloBeKa U opranusmon. Kopposus
BelleCTB METAJUIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aILIUTHI METAJUIOB OT KOPPO3UH.
Hemeramnpr. O6mue Gpusndeckue 1 XMMUYECKHUE CBOWCTBA HEMETAIUIOB. THITMYHBIE CBOHCTBA
HemetaiioB [V- VII rpynn. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IPUPOJE.
XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB  (OKCHUIOB,
TMJIPOKCUOB, KHUCJIOT, COJed M Jp.). 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB IPOCTBIX
BELIECTB, BOJOPOJIHBIX COEMHEHHM, BHICIINX OKCHUJIOB M THAPOKCHUIOB. OK 01
IIpakTH4eckoe o0yueHue: 2 OK 02
Pemrenne 3aganuii Ha COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIUU C YYaCTHEM IPOCTBIX U
CIIO)KHBIX HEOPraHMYECKMX BELIECTB: METAJUIOB W HEMETAJJIOB, OKCHUIOB METaJlIOB,
HEMETAJIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHCIOT, OCHOBAaHUN U aM(OTEPHBIX
TMJIPOKCUIOB, HEOPraHUYECKUX COJIeH, XapakTepu3yIOLIMX MX CBOMCTBAa M  CIOCOOBI
MOJTyYEHUSI.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHMl Ha CBOWCTBA, COCTaB,
MoJiyueHrne U 0e30MacHOe MCIONIb30BaHUE BAKHEUIIUX HEOPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA.
Tema 3.3 OcHoBHOE coepxaHue 2
Nnentunduxanus IIpakTuyeckoe o0yueHue: 2
HEOpPraH1eCKux PelieHre NPaKkTUKO-OPUEHTUPOBAHHBIX 3aJ@HUN 10 XUMUYECKMM CBOMCTBAM METAIIOB M OK 01
BelIECTB HEMETAJIJIOB, 110 PACIIO3HABAHMIO U MOJTYUEHUIO COEANHEHHUI METAJIIOB M HEMETAILIOB. OK 02
OK-04

WnenTudukanyss HEOPraHMYECKUX BEIIECTB C MCIIOJIB30BAaHMEM MX (PU3MKO-XMMHUYECKUX
CBOMCTB, XapaKTEpHBIX KaueCTBEHHBIX peakiuil. KadecTBeHHble peakluu Ha Cyibdart-,
KapOOHAT- M XJIOPUA-aHUOHBI, HA KATUOH AMMOHHS.
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KonTtpouabnas padora 2

«CBoiicTBa HCOPIraHNM4YCCKUX BECIICCTB»

Pasznen 4. CTpOCHI/Ie M CBOMCTBA OpPraHnveCKUuX BEIIECCTB

26

Tema 4.1

OCHOBHOe co/Iep;KaHue

Knaccupurkauus,

TeopeaneCRoe oﬁyqelme:

CTPOeHHe u
HOMEHKJIATYypa
OpraHUYecKHuX
BellleCTB

[TosiBeHune M pa3BUTHE OPraHUYECKOM XUMHUHM Kak Hayku. lIpenmer opraHMYecKOd XHMUU.
MecTo 1 3HaueHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOCHHE KaK TMOPSNIOK COEAMHEHHUS AaTOMOB B MOJIEKYJIE COTJIACHO UX
BAJIGHTHOCTU. (OCHOBHBIE TMOJOXKEHUSI TEOPUHM XHMMHYECKOTO CTPOEHUSI OpPraHUYECKUX
coequHennit A.M. bytnepoBa. YriepoaHblii CKEJIET OPraHM4YeCKOW MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMHYECKOTO CTPOEHHUS MOJeKy1. 3omepust 1 ©30MepHI.

[Tonstue o ¢pyHkunoHanbHOM rpynne. Paaukan. [TpuHIMnIb knaccupuKanuu OpraHMuYecKUx
coenuHEeHU. MexayHapo/iHas HOMEHKJIATypa U MPUHIMIIBI HOMEHKJIATYPhl OPraHUYECKUX
COCTUHEHUM.

IIpakTnueckoe odyueHue:

Homenknatypa  OpraHMYecKMX  COEIMHEHUN  OTAEIbHBIX  KJIacCOB  (HACBILICHHBIE,
HEHACBIILIEHHbIE M apOMaTHYECKUE YIJIEBOAOPO/bI, CIIUPTHI, (PEHOJIBbI, albJeru/bl, KETOHBI,
KapOOHOBBIE KUCIOTHI | Jp.). COCTaBiIeHNE MONHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYI
OpPraHUYECKUX BELIECTB OT/ENbHBIX KJIACCOB, UCIIOJB3Ys UX Ha3BaHU 110 CUCTEMaTUYeCKON 1
TPUBUAIBHOM HOMEHKJIaType (3TWJIEH, aleTWeH, IIuIepuH, ¢GeHoa, ¢GopManbaeru,
YKCYCHast KHCJI0Ta, INIUIUH).

Pemenue 3anau Ha onpezaeneHue mnpocreiiieid GopMyibl OpraHMuYeCKONH MOJIEKYJIbl, UCXOJs
13 3JIEMEHTHOTO cocTana (B %).

OK 01

Tema 4.2

OcHoBHOE CoacpKaHue

14

CaoilicTBa

Teopernueckoe odyueHue:

OpPraHuYecKux
coeMHEeHH I

OU3UKO-XMMHYECKHE  CBOWMCTBA  OPraHMYECKHX  COCAUHEHUN  OTHAENbHBIX  KJIACCOB
(ocobeHHOCTH KiIacCHU(PHUKAIMU U HOMEHKIATYphl BHYTPH KJIacca; TOMOJOTHYECKHHA DS |
obmas ¢opmyna; wu3zomepus; (PU3NUECKHE CBOWCTBA, XHUMHUYECKHE CBOMICTBA; CIOCOOBI
MOJTyYSHHUS):

- IlpenenbHble yrieBOmOpObI(aIKaHBI W IMKJIOATKaHbl).[ 'OpeHHe MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHHUKOB TeMJa B NPOMBINUICHHOCTH u ObITy. CBOICTBa MPUPOTHBIX
YTJIEBOJIOPOIOB, HAXOXKICHHE B MIPUPOJIC U TPUMEHEHUE aJTKaHOB.

- HenpenenbHble (QIKEHBI, ATKUHBI U aJKAANCHBI) H apOMAaTUYECKUE YIieBoopoibl. ['opeHne

OK 01
OK 02
OK-04
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allETUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBAPKU U PE3KH METAJIOB.
- T'mapokcunbHble coeauHeHust (cnupTtbl U QeHonbsl).JIpakTuyeckoe MNpUMEHEHHE
STHJICHIJIMKOJISL, TIUIEPUHA, (PeHOIa.

- KapOonunbsHbie coenuHeHus(ampAeruabl U KeToHbl). Ilpumenenue Qopmanbpaeruna,
aueTanbAeTH/1a, alleTOHA.

- Kap6onoBsie kuciotsl u 3gupsl. [I[pumeHenne ykcycHoU KUCIOThI. MbuIa Kak COJIM BBICIIMX
KapOOHOBBIX KHCIIOT. Motomue cBOHCTBa MbuUIa. JKHUPBI — CIIOKHBIE A(UPHI TIHICPUHA U
BBICIIUX KapOOHOBBIX KHCIIOT.

- A3oTcoiepKalle OpraHnuecKiue COeIMHEHUs (aHUJIMH, aMUHBI U aMUHOKHCIIOTHI).

- BricokomonekynsipHble COEQUHEHHsS] (CHHTETHMYeCKHEe U OHOJIOTMYECKU-aKTUBHBIE).
Monomep, mnoauMep, CTPYKTypHOe 3BeHO. [lomummepusanus O>TWIEHa KaKk OCHOBHOE
HaIlpaBJIEHUE €ro UCIOoNb30BaHus. Kayuyku HaTypaibHbI U CUHTETUYECKUE.

- 'eHeTHYeCKas CBSI3b MEXKAY KJIACCAMH OPraHUYECKUX COEAMHEHMI

IIpakTHyeckoe o0yueHue:

Pemienne 3agaHuii Ha CBOWCTBA OPraHUYECKUX COCIMHEHUW OTIEIbHBIX KJIACCOB
(TpuBHanbHas W MEXAyHapoJHas HOMEHKJIATypa, XHUMHYECKHE CBOMCTBA, CIIOCOOBI
MOJTyYeHUs1): TIpeesibHbIe (aJIKaHbl U LHMKJIOAJIKAHbBI), HEMpeIeabHbIe (aJKEeHBI, AJIKWHBI U
aJIKaJIMEeHbI) U apOMaTHYECKHUE YIIIEBOJAOPOIbI, CIIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U
3(UpHI, ATbAETUBI U KETOHBI, aMUHBI 1 @MUHOKHUCIIOTHI, BBICOKOMOJICKYJISIPHBIE COSMHEHUSI.
3aaHusl Ha COCTABJICHUE YpPAaBHEHUN XHUMHUYECKUX PEAKUUNA C y4aCTHEM OpPraHUYEeCKUX
BEIIIECTB HA OCHOBAHHMHM HUX COCTaBa U CTpoeHHUsA. MojaenupoBaHUE MOJEKYJT U XUMHUYECKUX
MpEeBpaIICHUI Ha IpUMEepe ITaHa, STUJICHA, alleTUJIeHa U JIp.

Pemenue 3amaHuil Ha COCTaBJIEHHE CXEM peakuuid (B TOM 4YHCIE MO MPEIIOKEHHBIM
[[EMOYKaM TPEBpAIICHUIi), XapaKTepU3YIOUINX XWMHUYECKHE CBONCTBA OpraHMYECKHX
COCIMHEHHUI OTIENBbHBIX KJIACCOB, CIOCOOBI WX TMOJY4YEHHS W Ha3BaHHE OPTaHMYECKHUX
COEIMHEHMH 1O TPUBUAIBHOM WIIM MEKIyHAPOAHOW CUCTEMATUUECKOW HOMEHKIIATYPE.
Pemrenne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HA CBOMCTBA, MOJIYYCHHUE U
Oe3omacHoe MPUMEHEHHE BKHEUIINX OPTraHHMYECKUX COCAUHEHUN B OBITY U MPAKTUYECKOU
JESTETLHOCTH YETIOBEKA.

Tema 4.3
Nnentunduxanus
OPraHUYecKux
BellecTB, UX

OcHoBHOE coaep:kaHue

(o3}

Teopernueckoe o0yueHue:

buooprannueckue coenuHenus. Ilonatme 00 OMONOTMYECKM aKTUBHBIX BELIECTBAX
(yrneBomax, Oenkax, kupax u ap.). IlpumeHeHue u Ouosiornyeckas poJib YIJIEBOJOB.

OK 01
OK 02
OK-04
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3HAYCHHUE U
NPpUMEHECHHUE B

OxucneHne YIrJeBOJOB - HCTOYHHK DHEPIHH >KUBBIX Opranu3moB. OOnacTu mpuMeHEHHS
amuHOkHCIOT. [IpeBpanienust 6enkoB nuIM B opranusme. buonornyeckue QpyHKuu 6€IKOB.

OBbITOBOI 1 Bbuonornueckue ¢pyHKIMK KUPOB. Poib opraHnyeckol XMMUU B PEILICHUH MTPOOJIEM THILEBON
NPOU3BOJACTBEHHOI 0€301aCHOCTH.
AeATEeJbHOCTH IIpakTHyeckoe o0yueHue: 2
Y€JI0BEKA Nnentudukanus OpraHMYEeCKHMX COCIWHEHHUN  OTACNIBHBIX  KJIAaccoB (HA  mpuMepe
HENpeeNbHbIX YIVIEBOAOPOIO0B, alIbJETUI0B, KpaxMalla, YKCyCHOW KUCIIOThI, OEJIKOB U T.II.) C
UCIIOJIb30BaHUEM UX (PU3MKO-XMMHUYECKHUX CBOIMCTB M XapaKTEPHBIX KaUECTBEHHBIX PEAKIIMM.
Henarypanus Oenka mpu HarpeBaHuu. llBeTHele peakuun OenkoB. Bo3HHKHOBeHHE
AQHAINTUYECKOTO CUTHAJA € TOYKM 3PEHUS XUMHUYECKMX IIPOLECCOB IpPU INPOTEKAHUH
Ka4eCTBEHHON PEaKIMU, MO3BOJISIOMIEH WACHTH(PHINPOBATh NMPEJIOKEHHBIE OPTaHUYECKUE
BellecTBa. PellleHne NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM HA COCTABJICHHUE YPABHEHMMU
KAUECTBEHHBIX XUMHUYECKMX PEAaKIMN C Y4aCTUEM OPraHMYECKUX BELIECTB, HUCIIOJIb3YEMBIX
JUI UX UACHTU(PHUKALMU B ObITY M IPOMBIIIICHHOCTH.
KonTtpoJsbnas padora 3
«CTpoeHHE U CBOMCTBA OPTaHUYECKUX BELIECTB) 2
Pasnea 5. Knunernueckue 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX pPeaKIui 5
Cxopoctb OcHoBHOE coxepxaHue 5
XHMHIIECKON Teoperuueckoe o0yueHue: 2
PCAKIIHH. CKOpOCTbh peakluy, €€ 3aBUCHUMOCTb OT Pa3JIMYHbIX (DAKTOPOB: MPUPOJBI PEArHpPYHOIIUX
Xummeckoe BEIIIECTB, KOHIIEHTPAIIMU PEarupyrolux BelecTB, Temmeparypsl (mpaBuwio Baut-TI'odda),
paBHoBecHe IUIOINAJM  PEAKUMOHHOW TOBEPXHOCTH, HAIW4Msl KaTanu3aTopa. TeruioBble 3¢ QEeKThI
XUMHUYECKHUX peaklMid. DK30- U IHI0TEPMUUYECKHUE, PEaKLIUU.
OOpatuMocTh peakuuil. XUMHUECKOE€ pPAaBHOBECHME M €ro CMELIeHHe IoJ JeiicTBueM OK 01
pa3nuuHbIX (PAKTOPOB (KOHLEHTpALMs pEeareéHTOB WM NPOAYKTOB pEaKIUH, JaBJICHHE, OK 02
TemmepaTypa) s CO3[JaHHUs ONTUMAJIBHBIX YCIOBUI NMPOTEKAaHUS] XUMHUYECKUX MPOIIECCOB.
[Tpunnun Jlelllarense.
IIpakTnyeckoe odyueHue: 3

Pemenne mpakTHUKO-OPUEHTHPOBAHHBIX 3aJaHW Ha aHaMM3 (HAKTOPOB, BIHSIOMIHUX Ha
W3MEHEHUE CKOPOCTH XUMHUYECKON peakiuuh, B TOM YHCIE€ C MO3UIUNA HKOJIOTHYECKH
11e71eco00pa3HOro MOBEIEHUS B OBITY W TPYAOBOM ACSITETLHOCTU B IENSIX COXPAHEHHS CBOETO
3J10POBbs U OKPYKAIOIIEH TPUPOTHON CPEBI.

17




Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha ITpuMeHeHue npuHnumna Jle-Illarense ns
HaXO0KJICHUs HAIPaBJICHUS CMELIEHNUs PABHOBECHsI XMMUUYECKON PEaKLMU U aHaJIu3 (PaKTOpOB,
BIIUSIIOLIUX HA CMELLIEHUE XUMUYECKOTO PAaBHOBECHS.

Pemienue 3a1a4 Ha pacueTs! TEIUIOBBIX 3()(PEKTOB XUMUYECKUX pPeaKLUi U ONpeesieHle Tuia
peakiuu (o TemIoBoMy dPGHEKTY: 3K30- U IHJAOTEPMUUYCCKUE).

Pasjen 6. PacTBopnl 3
Tema 6.1 OcHoBHOe coep:kaHue 2 OK 01
MonsiTHe 0 | TeopeTuyeckoe o0yueHue: 1 OK 02
pacTBopax PactBopenune kak ¢usuko-xumudeckuid mnpomecc. PactBopbl. PacTtBopmmocTb. MaccoBas OK 07
J10JIs1 pACTBOPEHHOT'O BEIIECTBA.
IIpakTH4eckoe o0yueHue: 1
Pemenne npakTuko-opueHTUPOBAHHBIX PACUETHBIX 3aJaHUIl HAa PacTBOPBI, UCIOIb3yEMbIE B
OBITOBOM M IPOU3BOJCTBEHHOM JEATEILHOCTH YEJIOBEKA.
Tema 6.2 OcHOBHoOe coJep:kaHne 1
HUccaenoBanue IIpakTHYeckoe 00yueHue: 1 OK 01
CBOWCTB PaCTBOPOB CrniocoOsl IIPUTOTOBJICHUS PacTBOPOB. Pewenne 3a71a4 Ha IIPUTOTOBJICHUC OK 02
pacTBOpOB3aJaHHOMN (MAaccOBOM, %) KOHIICHTpAIUH. OK 07
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIeP:KaHue (CoepKaHue MPUKJIATHOT0 MOAYJIs)
Paznea 7. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeJIbHOCTH YeJIOBEKAa 6
Xumusa B ObiTy H | OCHOBHOE cofepKaHue 2
NPOM3BOACTBEHHOH | Tegpermueckoe oGyuennue: 2
ACITEALHOCTH Hosenmme nOCTMXKEHHS XUMHUYECKOM HAayKM M XUMHUYECKOM TEXHOJOTWMH. Ponb xumuu B
Henosera 00eCreYeHNN 5SKOJIOTUYECKOW, DSHEPreTUYecKOM U MHUIIEBOM O€30MacHOCTH, pPa3BUTHU
MEIULMHBI, CO3[JaHUM HOBBIX MAaTE€pHalOB, HOBBIX MCTOYHUKOB 3HEPTrUU (aJbTEPHATHUBHBIE OK 01
UCTOYHUKU dHepruu).llpaBuna sKoNOrMUecku Ienecoo0pa3HOro TMOBEAEHUS B OBITY U 8E 83

pr,[[OBOﬁ ACATCIIBHOCTU B LCIIAX COXPAHCHUA CBOCTO 3I0POBbS U OKPY)KaIOHleﬁ HpHpOI[HOﬁ
CpE€abl. OmnacHOCTh BOS}ICP'ICTBPISI Ha JXHUBBIC OpraHU3Mbl OMNPCACICHHBIX BECIICCTB. CMpICH
IokKasarejisli MIpCACIbHO Z[OHYCTHMOﬁ KOHOCHTpAllUK U C€ro HCIOJb30BAHHUEC B OLCHKC
DKOJIOTHYECKOHN 0€30IaCHOCTH.

HpaBI/ma IIOMCKA M aHaJIM3a XUMHYECKOMN I/IH(bOpMaI_II/II/I 13 pa3JIMYHbIX UCTOYHUKOB (Haqua;I

18




1 y4eOHO-Hay4Has JIUTepaTypa, CpeCTBa MacCOBOM nH(popmanmu, cetb HTEepHEeT)

IIpakTH4yeckoe o0yueHue: 2
[loaroroBka u perieHre KeHCOB O MPUMEHEHUH XUMUYECKUX BEUIECTB U TEXHOJIOTHM B OBITY
u HpOPI3BOZ[CTBCHHOﬁ ACATCIIBHOCTH YCJIOBCKa IIO0O TEMaM: BayKHEHIIIHE CTPOUTCIIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHbIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHuKa, MaTepuasbl s
QJICKTPOHHKH, HAHOMATCPHAJIbl, TCKCTUJIbHBIC BOJIOKHA, UICTOYHUKH SHECPIrUn, OPraHnvdCCKUC 1
MUHEpaJibHbIe yI00pEHUs, JIeKapCTBEHHbIE BEleCTBa, OBITOBAsE XUMHUS, IpoOieMa OTXOA0B U
110OOYHBIX MMPOAYKTOB H JP.
3amura Keiica: npeacTaBlIeHHUE PE3YyIbTATOB PEIICHUs KelicoB B opMe MUHHU-I0KJIa/1a C TPe3eHTalueH. 2
IIpomeskyTouHas arrectanus mo pucuunanne (1mddepeHnupoBaHHbIi 3a4eT) 2
Bcero: 80
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3. YciaoBusi peaju3anum nNporpaMMbl 001eo0pa3oBaTeIbHON JUCIUIJIMHBI
3.1. OcHamienne yueOHOro KabOuHeTa

Peanu3zanust mporpaMMbl y4eOHOH TUCIUIUIMHBI IPEATIONAraeT HaTu4yre yueOHoro kabunera -
«Kabuner ucropuu, reorpaduu 1 001eCTBO3HAHUSD», «KaOMHET HHOCTPAaHHOTO S3bIKa», «XUMHUU U
ouonorum» ayautopun Ne 448.
Ilepeuensv ocnognoco obopyoosanusi:
Cron s ipenogaBartensd - 1 mir.
Cryn nns npenojasarens - 1 mr.
Cron yueHndeckuii - 9 mr.
Ctyn yuyeHU4ecKuii — 8 miT.
Ckambs yueHnueckas - 7 IT.
Jlocka memoBas - 1 mir.
Cremnax - 1 wr.
[Ixa¢ co cTeksoM ajs TOKyMEHTOB — 1 1IT.
CtoJs1 MUChbMEHHBIN — 1 T,
Y4eOHOo-HarIAIHBIE TTOCOOHS

3.2. UndopmanmonHoe odecrieyeHne peaasu3amun NporpamMmmbl

3.2.1.0cHOBHBIE TeYATHLIE N3TaHUS

1. Xumus. 10 kmacc: yue6. ansa obmeoOpa3oBar. opraHu3anuii: 6a3oBblii ypOBEHb /
O.C. l'abpuensia, .I'. Octpoymos, C.A. Cnankos. - 4-¢ uza., crep. — M.: [Ipocsemenne, 2022.
2. 2. Xumus. 11 knacc: yue0. mig o0meodpazoBat. opranu3aiuii: 6a3o0Bblid ypOBEHb

/ O.C. I'abpuensa, .I'. OctpoymoB, C.A. Cnaakos. - 4-¢ u3., ctep. - M.: [Ipocsemenne, 2023.
3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH
3. AH¢punorenoBa, M. B. Xwumus: y4yeOHUK U TPAKTUKyM s CpPEAHETO

npodeccuonanbHoro oopasosanus / . B. Aupunorenona, A. B. baOkos, B. A. IlonkoB. — 2-¢
u3., ucnp. u gon. — MockBa: U3parensctBo HOpaiit, 2022. — 291 c.

4. MapteiHoBa, T. B.Xumus : y4eOHUK M TPAKTUKyM JJIs  CPEIHETo
npodeccuonansHoro odpazosanus / T. B. MaptsinoBa, U. B. Apramonosa, E. b. 'onyHoB ; ox
obmelt penakuueir T. B. MapTeiHOBON. — 2-€ u3a., Hclp. U 1om. — MockBa : M3naTenscTBo
FOpaiit, 2024. — 368 c.

5. [eronuxuna, H. A. O6mas xumus: yueobnuk qia CIIO / H. A. Hleronuxuna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

6. Huxonsckuii, A. b. Xumusa: y4eOHMK U TNPaKTUKYM JUId  CpEIHEro

npodeccuonansHOro oopazopanus / A. b. Hukonbckwuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u
non. — MockBa: U3parensctBo FOpaiit, 2022. — 507 c.

7. Xumusi: ydeOHUK i cpeaHero mnpodeccrmonanmpHoro obOpazoBanus / 0. A.
Jlebenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan; mox o6meii penakimueii I'. H. ®aneesa.
— 2-e m371., mepepad. u morn. — Mocksa: M3marensctBo HOpaiir, 2022. — 431 c.

8. Xumust. [Ipumepnsie paboune nporpammsl. [Ipenvernas muaus yaeorukoB O. C.
I'abpuensna, U. I'. Octpoymoa, C. A. CnmankoBa. 10—I11 xmaccel : yuyeb. mocobue amus
oOmieoOpaszoBar. opranu3aiuii : 6a3oBsiii ypoeHnb / O. C. I'abpuensH, C. A. CnaagkoB. — 2-¢
3. — M. : TIpoceemenne, 2021.

9. I'yceBa, E. B. Xumus qisa CIIO: yuebHo-meronunueckoe nocooue / E. B. I'ycesa,
M. P. 3uranmmna, /. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texkcr: snekTponHblil // Jlaub : snexTpoHHO-OMOMMOTeuHass cucrema. — URL:

https://e.lanbook.com/book/196096 (mata obpamenus: 14.10.2022). — Pexum goctyma: ajs



aBTOpU3. MOJIb30BATEIICH.

10.  Yepuukona, H. FO. Xumus B JOCTYITHOM H3JIOKEHUU: yueOHOE 1mocodue Jyis cro /
H. 1O. YepnukoBa. — 2-¢ uzj., crep. — Cankrt-IletepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-
5-8114-9500-9. — Tekcr: anexrponnslii // Jlaub: anekrponHo-6ubanoTeunas cucrema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum gocryma: st
aBTOPU3. II0JI30BATEIICH.

11. [lleprunpina, JI. B. Xumusa: yde6noe mocodbue / JI. B. IlleBnunpiHa, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcr:
AJICKTPOHHBIN /l Jlanb: 3JIEKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum poctyma: yis
ABTOPH3. MOJIb30BATEIICH.

12.  bununos, JI. H. Xumus: yueonuk ans CI1O / JI. H. biunos, U. JI. Ilepdunora, T.
B. CokonoBa. — 2-¢ m3a., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — Tekcrt: snexkrponHsli // Jlanb: snekTpoHHO-0nOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexum goctyma: ajis
aBTOPU3. IIOJI30BATEIICH.

13. I'a6puensu, O. C., JlsicoBa, I'. I'. Xumusi: kHura [uis npemnojaBaTens: yueo.-
MeTton. nocoone. — M. Akagemus, 2012. - 332 c.

14. UepnukoBa H. 1., MemepsakoBa E. B. Pemaem 3amaun 1o Xumuu
camocTrosTenbHO: y4eOHoe mocobue / H. FO. Uepnmkoma, E. B. MemepsikoBa — CaHKT-
[TetepOypr: Jlans, 2022. — 328 c.

15.  PesnukoB B. A. COopHUK yNpaKHEHMHA M 3a1a4 MO OPraHWYECKOH XUMHH:
yuebHoe nocodue / B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

16. Kamyctuna A. A., Xanpuenko U. I'., JIubanos B. B. Obmas u Heopranuyeckas

xumus. [Ipaktukym / A. A. Kanyctuna, . I'. Xansuenko, B.B. JIubanos — Cankr-IlerepOypr:
Jlanb, 2020. — 152 c.

17. Ia6puensu O.C. Xumus: yueb. ansa crya. npod. yueb. 3aBenenuit / O.C.
["abpuensH, U.I'. Octpoymos. — M., 2016.- 256 c.

18. Tabpumensn O.C. Xumus ans npodeccuili M CrHenualbHOCTEH TEeXHUYECKOro
npoduns: yueOHUK Uil CTyZ. YupexaeHuil cpea. npod. oopasosanus / O.C. I'abpuensu, U.I.
OctpoymoB. — 4-e u3f., crep. — M. : U3narensckuii neHTp «Axagemus», 2017. — 272 c.

3.2.3. D1eKTPOHHBIE pecypcChl

1. hvsh.ru—Xypnuan «Xumus B MIKOIE».

2. https://postnauka.ru/themes/chemistry — nexiuu o xumun Ha caiite [TocTHayka.

3. http://gotourl.ru/4780 (http://elementy.ru/) - HayuHo-Tomy IpHBIi TPOEKT « DIEMEHTHI
OombiIoi Hayku» (pu3uKa, XMMHs, MaTeMaTHKa, aCTPOHOMUS, HAYKH O )KU3HHU, HAYKH O 3eMiie).
HoBocTu Hayku, KHUTH, HAYYHO-TIOIIYJISIPHBIE CTAaThH, JIEKLIUU, SHIIUKJIONIEINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) - CaiiT Hay4HO-IOMYJISIPHOTO KYypHAIa
«Torenman». XKypnan uzgaéresa ¢ 2005 r., ¢ 2011 r. — pazngen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/) - Caiit Hay4HO-TIOMYJISPHOTO IKypHAJa
«Xumus 1 xu3Hby». XKypHan usnaércs ¢ 1965 r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) - OtkpbiTas 37eKTpOHHAS
6ubnmuoreka xumuueckoro mopraia «Chemnet», comepkuT ydeOHble M UHPOPMALUOHHBIE
MaTepuaibl s IIKOJIBHUKOB U yuuTened. B Hell MOXXHO HaWTH ydyeOHMKHM 1O oOmmel u
HEOPraHMYECKON XUMHH, OPraHMYECKON XUMHH, MYJbTUMEAMAMATEepHalbl, a TaKXKe 3a7auu
XUMHYECKHUX OJUMIHAJ C PELICHUSIMU, 3a/1a4l BCTYIUTENbHBIX 3K3aMEHOB ISl a0UTYpPUEHTOB.

7. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/) - HWudpopmannonubie
Matepuaibl 00 onmmnuazgax: MOCKOBCKOWM Topojckoi, Bcepoccuiickoi, MeHeneeBCcKou,
Mexnynapoanoi. IlpuBeneHbl 3agauM  TEOPETUYECKMX M OIKCIEPHUMEHTAIbHBIX TYpPOB,
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MOAPOOHBIC PEMICHMS, CIIUCKU U (oTorpaduu modeauTesne.

8. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) - Cucrema IUCTaHIIMOHHOTO
oOydeHus, HalpaBJieHHas B IEPBYIO OYepe/Ib Ha MOATOTOBKY K OJMMIIMAaM BCeX YPOBHEH — OT
HIKOJBHBIX A0 MexayHaponHoil. CalT COIEpKUT OrPOMHOE  KOJIMYECTBO  3a/ad,
CIpYIIIMPOBAaHHBIX KaK IO T€MaM, TaK U 1Mo oauMmmnuagaM. [Io Bcem OCHOBHBIM pazjenam XUMUU
IPUBENEH TEOPETUUECKUI MaTEpUal U pa300paHbl PELLICHUS TUIIOBBIX 3a/1a4.

9. http://gotourl.ru/4789 (http://www.nanometer.ru/) - ITopram Mo HAHOTEXHOJIOTHSIM.

OcHoBHasl 1enb — pa3BuTHE O00pa3oBaHUS B O0OJACTH HAHOTEXHOJOTHA M IOATOTOBKA K
UHTEPHET-OJMMITAAIC TT0 HAHOTEXHOJIOTHSIM.
10. http://gotourl.ru/4790  (http://webelements.com/) -  Hané&knas  cnpaBouHas

uH(pOpMaIIHs 0 XHMHYECKHUX JIEMEHTAX M UX CBOMCTBaX (HA aHTJIMICKOM SI3bIKE).

11. http://gotourl.ru/4792 (http://periodictable.ru/) - Pycckos3biuHblii callT 0 CBO#CTBax
XMUMHYECKUX 3JICMEHTOB.

12. http://gotourl.ru/7180 (https://www.lektorium.tv) - Hexommepyeckuii caiiT oHuaiiH-
00pa3oBaHusi, COACPKUT MHOTO HHTEPECHBIX 00pa30BaTE/IbHBIX KYPCOB M BHICOJICKIHHA IS
IIKOJIbHUKOB, CTYICHTOB U yuHuTeliei. ECTh HECKOIBKO KypCOB IO XUMHUH.

13. http://gotourl.ru/4800 (https://www.cas.org/) - Caiit ChemicalAbstractService —
caMblii aBTOPUTETHBIA B MUPE XUMHUH UH()OPMALIMOHHBIM HHTEPHET-pPeCypC (CalT MIaTHBIN).

14. http://www.organic-chemistry.org/ - ITopran mo opraHMYeCKOl XMMUU Ha aHTJTHHCKOM
SI3BIKE.

15. http://www.xumuk.ru - CaiiT 0 XMMHH: KJIACCHYECKHE YYCOHHKH, CIPABOYHUKH,
SHIMKJIONCIUH, TTOMCK OPraHMYeCKHX W HEOPraHMYECKHX PEaKIMi, COCTABICHHE YpaBHEHHI
pEaKIuu.

16. http://orgchemlab.com/ - Caiit, mocBSIIEHHBIN MPAKTHYECKOWH paboTe B 1TaOOpaTOPHUH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

4.1 KoHTPOJIb M OlleHKA Pe3yJhTaTOB OCBOCHHUS 00I11€00pa30BaTeIbHON AUCITUTUIHHBI
PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJIbTaThl, HalpaBlIeHHbIe HA (OPMHUPOBAHUE OOLIUX
U npodecCHOHANIbHBIX KOMIIETEHIIUMH 110 pa3zieiaM U TeMaM CojAepKaHMsl yueOHOro Marepuara,
U OCYIIECTBISETCS TPENoJaBaTe]ieM B IPOLECCE TPOBEACHUs MPAKTUYECKUX 3aHATHH,
TECTUPOBAHUS, & TAaK)K€ BBINOJHEHHS] OOyYalOIIMMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,
UCCIIEI0BAHUMN.

s hbopMupoBaHUsl, KOHTPOJISL M OLIEHKU PE3yJIbTaTOB OCBOCHUS YUYEOHOM THCIUIUIMHBI
UCTIOJIb3YEeTCs CHCTEMa OLIEHOYHBIX MEPONPUATHI, MpecTaBIIsAonas COO0N KOMIUIEKC YyUeOHbIX
MEPONPUITHI, COTJIACOBAHHBIX C pe3ylbTaTaMu OOyueHUs U CPOPMYJIUPOBAHHBIX C YYETOM
DI'OC COO (npenmetHsbie pesynbratel o aucuuiuiae) u I'OC CIIO.

Obwas Pa3nesn/Tema PesyabTaT 00yuenuns T ONEHOMHBIX
KOMIIeTeHIIUsI MeponpusiTHii

Paznea 1. dopMynrpoBaTh 0a30BBIC
OCHOBBI CTPOEHHMS  |[TOHATHS U 3aKOHBI XUMUU
BelllecTBA

OK 01 Tema 1.1. CocraBiare xumuueckue (1. 3amaHus Ha yCTaHOBJICHUE
Crpoenue  aToMoB |QOpMysbl COEAMHEHMH B |CBSI3M MEXIY CTPOCHHEM
XUMHYECKHUX COOTBETCTBUU CO [aTomMOB XUMHYECKHUX
3JIEMEHTOB U |CTENEHBIO OKHCJIEHUS |3JIEMEHTOB u ux
Ipupoaa XMMHYECKHX D3JIEMEHTOB, |[10JIOKEHHEM B
XMMHYECKOM CBSI3M  |ucxojis U3 BajieHTHocTU U |[lepuonnyeckoit CHCTEME
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QJICKTPOOTPUIATCIBHOCTH

XUMHYECKUX JJIEMEHTOB
J1.1. Menneneena.
2. 3amanus Ha

HUCHOJIL30BAHUE XUMHUYECKOU
CUMBOJIMKM W  Ha3BaHUU

COEeIUHEHNN o
HOMEHKJIaType

MEXyHApOIHOTO coro3a
TEOPETUYECKOMN 51

HpHKHaﬂHOﬁ XHUMHHU n
TPUBHUAJIbHBIX Ha3BaHUI JUIA
COCTaBJICHUA XHUMHUYCCKHUX

dbopmy JIBYXaTOMHBIX
COCIMHEHU I (oxcuioB,
Cylb(QUIOB, THAPUIOB U
T.I1.) u IPyTHUX
HEOPTaHUYECKUX

COCIMHCHU I OTICIBHBIX
KJIACCOB.

3. Tectr «CtpoeHue aTtoMoB
XUMUYECKUX JJIEMEHTOB U

npupoaa XUMHYECKON

CBSI3NY.
OK 01 Tema 1.2. XapaxkTepu3oBaTh 1. Tect «3akoHOMEPHOCTHU
OKO02 [Tepuoanueckuii XUMHYECKHUE BJIEMEHTHI B [M3MEHEHUS CBOWCTB
3aKOH M Ta0nuia |[COOTBETCTBMM  C  UX [XUMHUYECKHUX OJIEMEHTOB B
.. MenneneeBa MOJIOKEHUEM B |COOTBETCTBUE c 170
MEPUOIUYECKON CHUCTEME [3JIEKTPOHHBIM CTPOEHUEM U
XUMUYECKUX DJIEMEHTOB  [TOJIOKEHHEM B
.. Menneneesa MIEPUOIUYECKON cucreme
XUMUYECKHUX AJIEMEHTOB

J1.11. MeHnaeneeBay.
2. IlpakTryeckue 3aqaHus Ha
YCTAHOBJICHUE CBSI3H MEXKIY

CTPOCHUCM aTOMOB
XUMHUYCCKUX JJICMCHTOB H
NEPpUOANICCKUM

U3MCHCHHUECM CBOMCTB

XUMHUYCCKUX DJICMCHTOB U UX
COCI[I/IHeHI/Iﬁ B COOTBCTCTBUU

c MOJIO’KEHUEM B
[IEPUOIUYECKON cucreMe
XUMHUYECKHX JJIEMEHTOB.

3. [IpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUs Ha
XapaKTepU3aLUI0
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE c ux
ANIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B
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[IEPUOIUYECKON cucreme
XUMHYECKHX 3JIEMEHTOB
JI.11. MenpeneeBay

Paznea 2. XapakrepuszoBaTh THNBI |[KoHTpOJbHAs paboTa
Xumuyeckue XUMHYECKHUX PEaKIUi «CTpoeHue  BelecTBa U
peaKkuun XUMUYECKHE PEAKLIUM))
OK 01 Tema 2.1. CocraBnsTh peakiuu |1. 3agaun HaA COCTaBIICHHE
OKO04 Tunsl XUMUYECKUX |COCTUHEHUS, ypaBHEHUI peaKIuid:
peakuuii pa3IoXKeHus, oOMeHa, |COeIMHEHUS, 3aMelleHus,
3aMelleHMS, pa3oXKeHus, oOMeHa;
OKHUCJIUTEIBHO- OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE BOCCTAHOBUTEJIbHBIX
peakuu. peakuuii ¢ HMCHOJIb30BAHHEM
YmMmetb MIPOBOJIUTH |[METOJIA 3JEKTPOHHOTO
pacueTsl 10 XMMHUYECKUM |OanaHca.
¢dopmynaM U ypaBHEHUSM (2. 3aayd Ha pacdeT Macchl
XMMHUYECKUX peaklMi ¢ |BelecTBa Win o0bEéMa ra3on
HCIIO0JIb30BAaHUEM [0 W3BECTHOMY KOJMYECTBY
¢buznaeckux BEJIMYMH, |BELIECTBA, Mmacce WIH
XapaKTEPU3YIOLINX 00BEMY OJIHOTO u3
BelIeCTBa C |y4acTBYIOIIMX B pEaKUuu
KOJINYECTBEHHOMN BEILLECTB; pacy€Tbl Macchl
CTOPOHBI (00BEMma, KOJIMYEeCTBa
BEIIECTBA) MIPOJIYKTOB
peakuuu, €cilu OJHO U3
BEILECTB UMEET MPUMECH.
Tema 2.2. CocraBnars ypaBHeHus  |[IpakTudeckue 3amaHus Ha
ONEKTPOIUTHYECKAS |XUMHUYECKHX PEAKIINH COCTaBJICHUE
JUccoLranus U |HOHHOTO OOMEHa C MOJIEKYJISIPHBIX, MOJHBIX U
MOHHBINA 00OMEH y4acTHEM COKPAILEHHBIX HOHHBIX
HEOPraHMYECKUX BEIIECTB |ypaBHEHUH C  ydacTHEM
KHCJIOT, OCHOBAHHUW U COJIEH,
MOHHBIX pEAKIUN TUAPOIU3a
COJIEH, YCTaHOBJICHUE
M3MEHEHHUS KHUCJIOTHOCTH
CpEJIbL.
Paznea 3. Uccnenosats crpoenue u  |KonTponbHas padbota
Crpoenne U |CBOMCTBa «CBOliCTBa HEOPraHMYECKHUX
cBoOiicTBa HEOPraHUYECKUX BEIIECTB |BEILECTB
HEOPraHW4eCKuX
BelllecTB
OK 01 Tewma 3.1. Knaccudunuposars 1. Tect «Homenkiatrypa u
OKO02 Knaccudukanus, HEOPraHUYECKUE Ha3BaHUE HEOPIaHUYECKUX
HOMEHKJIaTypa U |BEIECTBA B COOTBETCTBUHU |BEILIECTB HMCXOAS M3 HX
CTPOECHHE C UX CTPOEHHEM. XMUMUYECKOH (OpPMYIIbl WM
HEOPraHUYECKUX YmMmeTs MIPOBOANTH (COCTaBICHHE  XHUMHUYECKOU
BELIECTB pacyeTbl M0 XUMHYECKUM |(hOpMyJIbI UCXOs u3
bopmynam C |Ha3BaHMsI  BelIeCTBa IO
HCIIOJIb30BAHUEM MEX1yHapOJIHON WIH
(buznueckux BEJIMYUH, [TPUBUAIBHON
XapaKTEepU3YIOUINX HOMEHKJIATYPE».
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BEIIlECTBA
KOJIMYECTBEHHOMI
CTOPOHBI

2. IlpakTuyeckue  3agaHUs

1o KJaccuukanuu,
HOMEHKJIAType u
XUMHYECKUM dopmynam
HEOPraHMYECKUX  BELIECTB
pa3IMYHbIX KJIACCOB
(yrapHelif ra3, yTrJIEKUCIbII
ra3, aMMHMaK,  TrameHas

W3BECTh, HETallleHas! U3BECTb,
MUThEBAsl coJa U JPYIHX):
Ha3BaTh u COCTaBJISITh

bopmyIbl XHUMHAYECKHIX
BEIIIECTB, OTIpeNIeNATh
MPHUHAJIC)KHOCTh BEIIECTB K
KJIacey.

3. 3amaum Ha pacuer
MaccoBod  Joid  (Macchl)
XHUMHUYECKOTO JJIEMEHTA
(coenuHeHus) B MOJIEKYJIe
CJIOKHOTO BEIIECTBA
(cmecn).

4. TlpakTuyeckue  3aJaHHS
Ha orpenieieHne
XHUMHUYECKON AKTUBHOCTH

BEIIECTB B  3aBHUCHUMOCTH
BHJIa XMMHMYECKOU CBA3U H
THIIA KPUCTAJTINYECKON
PELIETKU.
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OK 01 Tema 3.2. VYcraHaBiuBaTh 1. Tect «OcobeHHocTH
OKO02 DU3NKO-XUMHUUYECKHE |3aBUCUMOCTD (PH3UKO- XUMHYECKHUX CBOIICTB
CBOMCTBA XUMHYECKHX CBOMCTB OKCHJIOB, KHCJIOT, OCHOBaHHH,
HEOPraHUYECKUX HEOPraHNYECKUX BELIECTB [aM(OTEPHBIX THAPOKCUIOB U
BELIECTB OT CTPOEHUS aTOMOB U coJieiy.
MOJIEKYJI, a TAaKXKe TUNa  |2. 3ajaHusd Ha COCTaBICHUE
KPUCTAIUIMYECKOMN YpPaBHEHUU XUMHYECKUX
PEILIETKH. peakuuil C y4acTUEM IPOCTBIX
YMeTh NpOBOUTE PACUETHI|M CIOKHBIX HEOPraHMUYECKUX
10 XMMHUYECKUM (hOpMYJIaM{BEILIECTB: OKCUIOB METAJUIOB,
U ypaBHEHUSM HEMETANIOB M aM(OTEPHBIX
XMMHMYECKHUX PEaKLIMH ¢ |9JIEMEHTOB; HEOPraHUYECKHUX
HCII0JIb30BAHUEM KHCJIIOT, OCHOBaHUI u
(bu3MYeCKUX BEIMYUH, aM(OTEepHBIX  T'MJIPOKCHUIOB,
XapaKTepU3yIOLINX HEOPraHUYECKUX coJei,
BELIECTBA C XapaKTEePU3yIOLINX ux
KOJIMYECTBEHHOM CTOPOHBI |CBOMCTBA U CHocoObl
IIOJTyYEHHUSI.
3. [TpaxTuko-
OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJaHusl Ha
CBOICTBa u IIOJTyYEHUE
HEOPraHUYECKUX BEILECTB.
4. PacuerHple 3agaud IQ
YPaBHEHUAM peakuuii C
y4acTUEM  HEOPraHUYECKHUX
BELIECCTB.
OK 01 Tema 3.3. HccnenoBats 1. IIpaxTuko-
OKO02 Nnentudukanus Ka4yeCTBEHHBIC PEAKIIMM  |OPUEHTUPOBAHHBIE 3aJaHUS 110
OK 04 HEOPraHUYECKUX HEOPraHWYECKUX BEIIECTB |COCTABIECHUIO XUMHYECKHX
BEILIECTB peaknuit c y4acTUeM
HEOPraHUYECKUX BEIIECTB,
HCIOJIb3YEMBIX TUISE ux
UACHTUPHUKAIIH.
2.JlaGoparopnas padoTa:
"Unentuduxanms
HEOPraHUYECKUX BEIIECTB
KauecTBeHHBIE pEaKkIUM HY
cynbdar-, KapOoHart- 7
XJIOPUJ-aHUOHBI, HAa KaTHOH
aMMOHUS»
Pasnea 4. HccnenoBats ctpoerne U [KoHTponbHas pabora
Crtpoenue u cBoMcTBa oprannyeckux  |[«CTpoeHue u CBOWCTBa
CBOIICTBA BELIECTB OpPraHMYECKUX BEIIECTB»
OpraHn4yecKux
BeleCTB
OK 01 Tema 4.1. Knaccudumupoarts 1. 3agaguss Ha COCTaBJIEHHE
Knaccugukanus, OpPraHMYECKHE BEIIECTBA BHA3BaHWUU OpraHUYECKHUX
CTPOCHUE U COOTBETCTBUU c UXCOEMHEHUN 10 TPHUBHAIBHON
HOMEHKJIAaTypa CTPOEHHEM. WIH MEX1yHapOIHOM
OpPraHUYECKUX YMeTh NpOBOJIUTH PacUeThlCUCTEMATHUECKOM
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BELIECTB 10 XUMHUYECKUM (OpMyITaMHOMEHKIATYpeE.
c UCIONIb30BaHMEeM2. 3aaHus Ha COCTaBIICHUE
¢buznIecKux BEJIMYMH|OIHBIX M  COKpAlllEHHBIX
XapaKTepU3yIOLINX CTPYKTYPHBIX bopmy
BElIECTBa dopraHu4ecKux BELIECTH
KOJIMYECTBEHHOM CTOPOHBI |OT/IEIbHBIX KJIACCOB.
3. 3amaun Ha OmIpeneNeHue
MpoCTeHIIeH bopmyib]
OpraHN4YeCcKon MOJIEKYJIbI,
UCXOAS M3  DIIEMEHTHOI(Q
coctaBa (B%)
OK 01 Tema 4.2. VYcTaHaBiIuBaTh 1. 3agaHus Ha COCTaBJIECHHUE
OKO02 CaoiicTBa 3aBUCHUMOCTh ¢bu3nKo- |ypaBHEHHIA XUMHUYECKUX
OK 04 OpraHNU4YeCKHUX XUMHYECKUX CBOWCTB |peaKiuit c y4acTUEM
COEIMHEHUI OpPraHMYECKHUX  BEUIECTB [OPraHMYECKUX BEIECTB Ha
OT CTPOEHUS MOJIEKYIL. OCHOBaHMU HX COCTaBa U
YmMmeth IIPOBOAUTDH |CTPOCHHUS.
pacueTsl 10 XUMUYECKUM |2. 3aJlaHus Ha COCTaBIICHUE
(dbopMynaM U ypaBHEHUSIM |ypaBHEHUI XUMHUYECKUX
XUMHYECKUX peaKlIUid C |[peakiuil, WLTIOCTPUPYIOIIHNX
HCII0JIb30BAHUEM XUMHUYECKHE CBOMCTBa C
(¢bu3nuecKkux  BEJIHYUH, |yU4eTOM MEXaHHU3MOB
XapaKTepU3YIOLINX IIPOTEKAHUS JTAHHBIX
BelIeCTBa C [peakiuii W TeHEeTHYeCKOn
KOJIMYECTBEHHOU CBS3U OpraHUYECcKUX
CTOPOHBI BEIIECTB Pa3HbBIX KIIACCOB.
3. Pacuerneie 3amaum 1O
YpaBHEHHUSIM  peakuuid ¢
y4acTUEM OpraHMYECKUX
BEULIECTB.
OK 01 Tema 4.3. Hccnenosathb 1. [IpakTuko-
OKO02 Wnentuduxanms KAueCTBEHHBIC PEAKIIUM  |OPUEHTUPOBAHHBIE 3a/aHus
OK 04 OpPraHUYECKHUX OpraHUYECKHUX o COCTaBJICHUIO
BELIECTB, UX COCIUHEHUH OTAEIBHBIX  [XMMHUYECKHX  peakuud C
3HAYEHHUE U KJIACCOB y4acTUEM OpraHMYECKUX
IIPUMEHEHHUE B BEUIECTB, B TOM YHCIE
OBITOBOM U UCIONB3YEMBIX A HX
IIPOU3BOJICTBEHHOU UACHTUDUKAIMU B OBITY H
JeSITEIbHOCTH MPOMBIIIJIEHHOCTH.
4eJIoBeKa 2.JlaGopatopHas palora:
"Unentudukanus
OpraHMYECKUX COEIUHEHUN
OTJENbHBIX KJIacCOB"
Paspnean S. XapakTepus3oBaTh
Kunernueckue u BIIUSTHUE PA3IUYHbIX
TepMOJANHAMHYECK |PaKTOPOB HAa paBHOBECHE
He 3aKOHOMEPHOCTH | CKOPOCTh XUMHUYECKUX
NMPOTeKAHUA peakuuin
XMMHYECKHX
peakuuii
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OK 01 Ckopoctb XapakTepu3oBarh 1. ITpakTHko-
OKO02 XUMHYECKUX BJIIMSIHME  KOHIIEHTPAllMU [OpHUEHTHPOBAHHbBIC
peaxiuii. pearupyoIlrx BEIIECTB U [TEOPETUYECKUE 33aJaHUs Ha
XuMH4eckoe TEMIEPATyPbI Ha |aHaIHU3 bakTopoB,
paBHOBECHE CKOpPOCTb ~ XMMMUECKHX [BIMSIONIMX HAa HW3MEHEHHUE
peaKkuuid. CKOpPOCTHU XUMHYECKON
XapakTepu3oBaTh peaxkuu.
BIIUSIHHE U3MEHeHus |2. [IpakTuxo-
KOHLIEHTPALlUK BEILECTB, |OPUEHTUPOBAHHBIE 3a/laHus
peakuuu Cpensl U |Ha TpUMEHEHHE NPUHIUIIA
TEMIIEPATYPbI Ha [Jle-Illarenbe JIRIE:
CMEILIEHUE XHUMHUYECKOTO [HaXOXKICHUs
paBHOBECHSI. HaIlpaBJICHUs CMEILEHUs
YmeThb MIPOBOANTH [paBHOBECUS XUMHUYECKOU
pacyeTsl M0 XUMHUYECKHUM |peaKIMy U aHainu3 (pakTopos,
dbopMynaM U ypaBHEHHSIM [BIUSIONIMX HA CMEILIECHUE
XUMHUYECKUX PpEeaKUUd C |[XMMHYECKOIO PaBHOBECHSI.
HCIOJIb30BAHUEM 3. 3amaun  Ha  pacyeTsl
(buzmuecKux BEJIMYUH, |TETJIOBBIX s dekToB
XapaKTepU3YIOLINX XUMHUYECKUX  peakiuii u
BelIeCTBa C |ompefesieHue THUIA peaKuu
KOJIMYECTBEHHOMN (mo TemnoBoMy 3ddeKTy:
CTOPOHBI 9K30- ¥ SHJOTEPMHUUECKHUE).
Pazgeu 6. HccnenoBats UCTUHHEBIE
PactBopsI pacTBOphel C 3aJaHHBIMU
XapaKTePUCTHKAMU
OK 01 Tema 6.1. Pasznuyarh nctuHHBIE 1. [IpakTuko-
OKO02 ITonsatue o pPacTBOPBL. OPHUEHTUPOBAHHBIE
pacTBopax YMeTh IpoBOAUTH pacueTHble  3aJaHUs  Ha
pacyeTsl 10 XUMUYECKUM  [pacCTBOPBI, HCIIONb3yEMBIE B
(dbopMysiaM U ypaBHEHUSIM |[OBITOBOM "
XMMHYECKHUX PEAKIM ¢ |IPOU3BOJCTBEHHOU
HCIIOJIb30BAHUEM NeSITEIbHOCTH YeJI0BEKa.
(bu3MYECKUX BENUYHH, 2. 3agauu HaA pacyeT Macchl
XapaKTEPU3YIOIINX (oOBema, KOJIMYEeCTBA
BELIECTBA C BEIIIECTBA) MPOIYKTa
KOJIMYECTBEHHOU peakiuu, €clii OJHO U3
CTOPOHBI. BEUIECTB [aHO B  BHJE
pacTBOopa ¢ OIpenerIeHHON
MacCcoBOM JloJIen
pPacTBOPEHHOI'O BELIECTBA.
OK 01 Tema 6.2. Hccnenosathb ¢usuko- |[Ipakruko-
OK04 HccnenoBanue XUMUYECKHE CBOMCTBA |OpMEHTHPOBAHHBIE 3aJaHUs
CBOMCTB paCTBOPOB  |UCTUHHBIX PaCTBOPOB Ha IPUTOTOBJICHHE
pacTBOPOB 3aJaHHON
(MaccoBoit, %)
KOHIIEHTpalluu

Paszpnen 7.

Xumust B ObITY H
NPOU3BOACTBCHHOU
AesATeJbHOCTH

OI_[CHI/IBaTB HOCICACTBUA

OBITOBOM u
MIPOU3BOJICTBEHHOMN
EATEIFHOCTH YEI0BEKA C

3ammra Keiica (C ydeTom
Oynyuien
npodeccuoHaNbHOMI
JIESITEJIbHOCTH)
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YeJI0BeKa MO3ULUNA 3KOJIOTMYECKOU
0€30MacHOCTH
OK 01 Xumuss B ObiTy u |OuenuBatrh mnocnenctBus [Keiic (c yuetom Oymymieid
OKO02 MIPOM3BOJICTBEHHON  |OBITOBOM U |mpodeccCHoHaTBHOM
OKO04 JEATEIIbBHOCTH MPOU3BOACTBEHHOMN NIeATETLHOCTH ).
OKO07 yeJJoBEKa NEITEILHOCTH YEJIOBEKA C
MO3ULMKA 3KOJIOTUYECKOU
0€301aCHOCTH

4.2 TlpomMe:xxyToOUHAsl ATTECTAUMS 10 TUCIHUIIIUNHE

[IpomexyTouHass  aTTecTauus IO JUCHUIUIMHE  «XUMHS»  [POBOAUTCS B ¢opme
TudGepeHIIMPOBAHHOTO 3a4eTa.

Kasxnprit OusieT COCTOUT U3 Tpex 3aJaHui:

1) Teoperndeckoe 3amaHUE B BHJIEC BOMPOCA M3 TCOPSTHUECKOTO COJIEP)KAaHUS OCHOBHOTO U
MPUKIIATHOTO MOYJICH;

2) mpakTHYeCKOe 3aJaHue (COCTaBICHHE YpPAaBHCHUN XWMHUYCCKUX pEaKIHid C y4acTHEM
HEOPraHMYECKUX WJIM OPraHWYECKUX BEIIECTB, B T.4. LIETIOYEK MPEBPALICHUN U KaYeCTBEHHBIX
peakuuii 0OHAPYKEHUS; XUMUYSCKUX (POPMYJT HCOPTAaHUICCKUX U OPraHUYECKHUX BEIIECTB, B T.4.
CTPYKTYPHBIX; 33/IaHUS 110 HOMEHKJIAType HEOPraHUYEeCKHX U OPraHUYEeCKHX BEIIECTB; OICHKA
U3MCHEHHUS CKOPOCTH XHMHYECKOH PEaKIMU ¥ HaIpaBICHUS CMEIICHUS PaBHOBECHS C
ucnonp3oBanueM mnpuHiuna Jle-lllaTenbe; oleHKa XUMHUYECKOTO COCTaBa W OOOCHOBaHUE
MPUMEHUMOCTH 00bEKTa OMO- WIIH TEXHOC(HEPHI U T.11.);

3) pacyeTHas 3ajgada (pacdeThl M0 YPaBHEHUIO XMMHUYECKUX PEaKIUi, pacyeT MacCOBOW JOJH
(Macchl) XUMHUYECKOTO 2JIEMEHTA (COSAMHEHNs) B MOJIEKYJie (CMEeCH); ONpe/iesieHne MPOCTEHIIeH
(bopMyIIbl OpraHu4ecKoi MOJIEKYJIbI, HCXO/IA U3 SJIEMEHTHOTO cocTaBa (B %); pacyeThl TETJIOBBIX
3¢ (}HEeKTOB XUMUYCCKUX PEAKIHiA; pacyeThl 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW pEaklud OT
KOHIIEHTPAIIUU ¥ TEMIIEPATYPHI U T.I1.).

3aganue 1.
Kaxkoit pacTBOp MCHONB3YIOT JJII KaU€CTBEHHOW PEAKIIMU OIPEICIICHHS XJIOPUI0B, OPOMUIIOB,
HoaunoB? Hanuimure ypaBHEHUs peakiyii 1 000CHYHTE OTBET.

3aganue 2.

Jana -cxema TIpeBpameHmil. |
Al505,400°C KMno,,H,0,0—-20°C Bryuze)t NaOH(cnupT. p—p)
C,HsOH X1 X2- X3

IIponurmre Bee -peakiii-u-onpeaenuTh BemecTsa-X1,-X2,-X3 9

stnH—CoH4OF

1

3amanmne 3
Onpenenure MacCOBBIC JTOJIM XUMUYECKUX JJIEMEHTOB B okcuje amroMuHus AlpOz u BeIpazute
WX B MPOIICHTAX.
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