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1. OBLLAA XAPAKTEPUCTUKA PAGOYEN NMPOFPAMMDI
OBLLEOGPA3OBATE/IbHOM AUCLMM/IUHBI « XUMUSA»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHOHANIBbHOI 00pa3oBaTeIbHOM
nporpammbiia 21.02.19 — kof cneunanbHOCTU «3eMreyCcTPoMCTBO»
TpynoeMKoCcTh JUCHMIUTMHBI «XHUMUS» Ha 0a30BOM ypoBHE cocTaBiisge34 yaca, u3 KoTopbix 18 yaca
— 0a30BbIi MOy (6 pa3aenoB) U 16uacoB — mabopaTopHbie PaOOTHI, BKIIOYAIOMINN TPAKTUKO-
OpPUEHTHPOBAHHOE COEP)KaHUE KOHKPETHOM Mpodeccun Win ClelUualIbHOCTH.

1.2. Hean 1 mi1anupyemMble pe3y/ibTaTbl 0CBOCHHMS IHCIUILIHHBI

1.2.1. leau u 3a7a4u AUCUUIJIMHBI

@opMUpPOBaHUE y CTYIEHTOB INPEACTABICHUS O XUMHUYECKOW COCTaBIAIOILIEH E€CTECTBEHHO-
HAay4yHOW KapTUHBI MHpa KaK OCHOBBI IIPUHSATHSA PEIICHUN B XU3HEHHBIX U IPOU3BOICTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBEICHNUS B IIPUPOJHOM Cpeae.

3agauu AUCHMILINHBI:

1) chopmupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEH IPOTEKAHHUS XUMHUYECKHX IPOLECCOB U
ABJICHUM B OKpYKalOLIEH cpene, LEIOCTHOW HAYYHOM KapTUHbI MHUpPA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHUS COCTaBIISAITH (OPMYJBI HEOPraHWYECKMX M OpPraHMYECKHX BEIIECTB,
YPaBHEHMsI XHMMUYECKUX pPEaKIMH, OOBACHATh MX CMBICI, HWHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUYECKUX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOJIIOZCHNEM IpaBUil 0€30IaCHOTO OOpalleHUs C BELIeCTBaMHU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh HWH(MOPMAIMIO XHMHUYECKOTO XapakTepa M3 Pa3InYHbBIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS IPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITENBHOCTH U XUMHYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) copMHUpOBaTh MOHUMAaHHWE 3HAYMMOCTU JOCTHKEHHH XMMHMYECKOH HAyKH U TEXHOJIOIMi
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU cep.



1.2.2. Ilnanupyemblie pe3y/bTaThl 0CBOeHHsI 001Ie00pa3oBaTe/ibHOM JUCHMILIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

(6010
Kon u Ilnannpyemble pe3yabTaThl OCBOCHUS] JUCIHHUILIMHBI

HAaNMMEHOBaHH

e
(¢popmupyemsl O6ume’ I[mculzm.mmapﬂme2

X
KOMIIeTeHIN i
OK 01. B yacTu TPyA0OBOI0 BOCIIUTAHMSA: - BIAACTh CHCTEMOM XHMMYECKMX 3HAaHMM, KOTOpas BKIIIOYAECT:
Bribupats - TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH | OCHOBOIIOJATAIONINE MOHATUS (XMMHYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAs
CIOCOOBI MacTepcTBa, TpyAoIo0ue; o0oJiouka aToma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJI,
pelIeHMs 33J1a4 | - TOTOBHOCTh K  aKTUBHOM  JCSATCIBHOCTH | BAJIGHTHOCTD, AJICKTPOOTPHUIATEIBHOCTD, CTENEHb OKUCICHUS, XMMHYECKas
npoecCHoHal | TEeXHOJOTHIECKOU u COIIMAJIBHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBINA CKEJIET,
bHOU HAIpPaBIEHHOCTH, CIOCOOHOCTh WHUIUUPOBATH, | (DYHKIIMOHATbHAS TPYIA, paJuKall, ©30MepHs, H30MEphl, TOMOJIOTUYECKUIN
NEATEeIbHOCTH | IJITAHUPOBaTh M CAMOCTOSITEJIBHO — BBITMOJHSATH | PsAJl, TOMOJIOTH, YIIIE€BOJAOPOIbI, KUCIOPOI- U a30TCOACPIKAIINE COSAUHEHUS,
MPUMEHUTENbH | TAKYIO J€ATEIbHOCTD; OMONOTHMYeCKH aKTHUBHBIE BeleCTBa (YrJEBOJBI, KHUPHI, OCNKH), MOHOMED,
O K pa3JInuYHbIM - HHTEPEC K Pa3IIMIHBIM cq)epaM MMoJIMMEp, CTPYKTYPHOC 3BC€HO, BBICOKOMOJICKYJIAPHBIC COCINHCHUA,
KOHTEKCTaM npodhecCuOHaNBHOM NeSTeNbHOCTH, KpUCTAJUITMYECKasl PEeIIeTKa, TUIbl XUMUYECKHX PpPEaKIui (OKUCIUTEIbHO-

ORilaleHHe  YHHBEPCAJBHBIMH  YYe0HBIMH | BOCCTAaHOBUTEINIbHBIE, IK30-U DHJIOTEPMUYECKHUE, PEAKIIUU HOHHOTO 0OMEHa),

NMO3HABATEJILHBIMHY JICHCTBUSIMMN:
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITENILHO (bopmynarpoBaTh u
aKTyalIM3HpoBaTh NPOOJIEMY, pacCMaTpUBATH €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYIHGCTBGHHI)II;'I HpI/I3HaK NN
OCHOBaHHUs [JIsl CpaBHEHMsS, KiIacCU(DUKAIMH WU
00001IeHNS;

- ONpeNeNsTh LeTu JeATeIbHOCTH,
napaMeTpH nu KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paCCManI/IBaeMBIX SABJICHUAX,

3aJaBaTb

pacTBOp, IEKTPOIUTHI, HEAJIEKTPOIUTHI, MIEKTPOIUTHYECKAs TUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKOHN peaKiuu, XUMHUECKOe
paBHOBECHE), TEOPUM U 3aKOHbI (TEOpUS XMMHUYECKOTO CTPOEHUs
opranuueckux BeuiectB A.M.byriepoBa, TeopHusl 3JIEKTPOJIUTHYECKON
Jucconuanuu, nepuoaudeckuil 3akon [I.M1. MenneneeBa, 3aKk0OH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3bIK XUMUH, (HAKTOJIOTHYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUU U O€301MacCHOM HCIOJIb30BAHUHU
BAXHEHMIINX HEOPraHMYECKUX U OpPraHMYeCKUX BEUIECTB B OBITY U
IIPAKTUYECKOHN AESATEIbHOCTH YEJI0BEKa;

- YMEThb BBISIBIATH XapaKTE€pHbIE TMPU3HAKH U B3aUMOCBS3b H3YyYEHHBIX
MOHSITUI, IPUMEHATH COOTBETCTBYIOIINE IOHSATHS IIPH ONMCAHUHU CTPOEHUS U
CBOICTB HEOPraHMYECKHX U OPraHWYECKUX BELIECTB M WX MpPEeBpallleHui;

! YkasbiBatoTca AMUHOCTHBIE M meTanpeameTHble pe3ynbtatel U3 ®rOC COO (B nocnegHein pegakumm ot 12.08.2022) B oTrnaronsHon dopme, popmmnpyemble oblieobpasosaTeibHON

ANCUUNANHON

2 o
AvcumnanHapHble (npep,meTHble) pe3ynbTaTbl YKa3biBalOTCA B COOTBETCTBUU C METOAUKOU NpenogaBaHUA AgNCUUNNANHDI




- BHOCHUTb KOPPEKTHUBBI B  JICATEIBHOCTD,
OlLI€CHHUBATh COOTBECTCTBHUC p€3yJIBTaTOB neiaaMm,
OIICHUBATh PUCKH IMOCIICICTBUI JIESITSIBHOCTH;

- pa3BI/IBaTB eraTI/IBHOC MBIIIIJICHHUEC HpI/I peI_HCHI/II/I
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBUS:

- BJAJICTh HaBBIKAMH Y4€OHO-HMCCIIEOBATEIIbCKOM
nu HpOCKTHOfI JACATCIIbHOCTH, HaBbIKaMH
paspenieHus mpooIem;

- BbBIABJIIATDH HpI/I‘II/IHHO-CJIeIlCTBCHHI)IG CBA3HN "
aKTyallu3upOBaTh 3a7auy, BBIABUTATh THIIOTE3Y €€
pCIHeHI/Ifl, HaXOIUTh aprMeHTBI JUUIA
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3a1aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS;

- aHANU3MPOBATh MOJYYCHHBIE B XOJ€ PEHICHUS
3ada4dn peBYJH)TaTI)I, KpI/ITI/IquKI/I OLCHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJ'IOBI/H[X;

- YMGTB HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeJ'II)HYIO nu
MPAKTUYECKYI0 00JaCTH KUZHEICATEIbHOCTH;

- YMeTI) I/IHTerI/IPOBaTI) 3HAHUS W3 paSHI)IX
MPEeIMETHBIX 00IacTel;

- BBIIBUT'AaThb HOBBIC niaeu,
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTH UX HCIIOIL30BAaHUS B
MO3HABATENILHOMN U COIMAIbHOM MPaKTUKE

npearaTh

BBISIBJIATH ~ B3aMMOCBSA3b  XMMHUYECKMX  3HAHUM €  TOHATUSAMU U
MNpEaACTaBJICHUAMU JPYTIUX CCTCCTBCHHOHAYYHBIX ITPECAMCTOB,

- yMETh UCIOJIb30BaTh HAUMEHOBAaHHS XUMHUYECKUX COCIMHEHUU
MEXKJIYHAPOAHOTO COK3a TEOPETUYECKOM M NPUKIAJIHOW XUMHUU U

TPUBHAJIbHBIC HA3BAaHMS BAKHEHIITNX BEUIECTB (ITUIICH, alleTUIICH, TIINICPHH,
denon, Qopmanbrerun, YyKCycHas KHCIOTAa, TJMIMH, YrapHbBId —ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, ralieHas U3BeCTh, HEralleHasi U3BEeCTh, MUThEBAs
cola M JPYrux), COCTaBJIATH (OPMYJIbI HEOPTaHMUECKUX M OPraHUYECKUX
BEILECTB, YPAaBHEHUS XHMUYECKUX pEaKIUd, OOBACHATH WX CMBICH;
HOJTBEPIKIATh XapaKTepHbIC XUMHYECKHUE CBOHCTBa BEIIIECTB
COOTBETCTBYIOUIMMH SKCHEPUMEHTAMH M 3AIUCAMH yPaBHEHHH XUMHYECKHUX
peaKuuii;

- YMETh YCTaHABJIHMBATh NPHHAIJICKHOCTh W3YyUCHHBIX HEOPraHUYECKUX U
OpPraHWYeCKHX BEIIECTB K OINpPENeIeHHBIM KiaccaM M TpyIIaM COCTUHEHUH,
XapaKTepU30BaTh MX COCTaB M BAXHEHIINE CBOICTBA; ONPEAEISATH BUIBI
XUMHYECKHX CBs3€H (KOBaJICHTHAs, MOHHAs, METAJUINYECKasi, BOJOPOIHA),
THUIBI KPUCTAUTMYECKHUX PEIIETOK BEIIECTB; KIACCH(PHUIIUPOBATH XUMHUYECKHE
peaKInu;

- chopmupoBarh TPEACTABICHHUS: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POJIM XUMHU B TIO3HAHUM SBJICHUM
OpUposbl, B (OPMUPOBAHWUHM MBIIUICHHS M KYJIbTYphl JHYHOCTH, €€
(YHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOIUMOM /TSI PEIIeHHS TTPAKTHYECKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/JI0POBBIO H
MIPUPOAHOM Cpene;

- YMETh MPOBOAMTH PACUYEThl MO XUMHYECKUM (POpMyJaM M ypaBHEHUSIM
XMMHYECKHX pEeaKknud ¢  HCIONb30BaHHMEM  (PU3MYSCKHX  BEJIHYHH,
XapaKTEPU3YIOIINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEUIECTBA; HCIIOJIb30BAThH
CHCTEMHbIC XMMHUYECKHE 3HAHUS JJIsl MPHUHATHS PEIICHUH B KOHKPETHBIX
YKM3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKA,

B 06,1acTHLIEHHOCTH HAYYHOT'0 MO3HAHUS:

- (hopcUpOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd W OOINECTBCHHOW TNPaKTHKH,
OCHOBAHHOI'O Ha JAajiore KYJIBbTYD,

- yMeTb IUIAHMPOBATb W  BBIIOJHATH XWMHYECKUH  3KCIEPUMEHT
(mpeBpallleHusi OpPraHWYecKUX BEIIECTB IIPU HArpeBaHUH, IMOJIy4YEeHUE
ATWJIEHA M U3yYEHHE €r0 CBOMCTB, KaUECTBEHHBIE PEaKLUU Ha albJETHUIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaiusi OeJKOB IpH HarpeBaHUH,
I[BETHBIC pPEAKUUU OEIKOB; MPOBOJUTh pPEAKIWH HOHHOTO OOMEHa,




aHaJu3a u
WHTEPIIpEeTaIN
1 uHdopmanuu
u
nHpopMaIoH
HBIC
TEXHOJIOTHH
Ui
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
NEeSITEIbHOCTH

CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MeCTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOMN
KYJIbTYpbl KAaK CpPEACTBa B3aUMOJICHCTBUS MEXKIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAHME ILICHHOCTH HAY4YHOW JEATEIBbHOCTH,

FOTOBHOCTb  OCYHIECTBJIATH  IMPOEKTHYID U
U CCIIEIOBATEIbCKYIO JeSATEIbHOCTh
WHAUBUAYAILHO U B TPYIIIIE;

OBiaseHue  yHUBEPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nHpopmanueii:

- BJIaJIeTh HAaBBIKAMU MOJY4YeHHS WHGOPMALUU U3
HCTOYHHUKOB pPa3HbIX THUIIOB, CaMOCTOATCIbHO
OCYIIECTBIISATh TIOUCK, aHAINU3, CUCTEMATH3AIUI0 U
MHTEPIIPETALNI0 MHOOPMALUK DPA3JIUYHBIX BHJIOB
u GopM IpeICTaBICHHUS,

- co37aBaThb TEKCTHl B Pa3IMYHBIX (QopmaTax c
y4e€TOM Ha3HayeHUs HHGOpPMALUM M LENeBOU
ayIUTOpUHU, BBIOWpas ONTUMaIbHYIO  (opMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

- OLEHUBAThb JOCTOBEPHOCTh, JIETUTUMHOCTh
uH(poOpMalllK, €€ COOTBETCTBUE IPAaBOBBIM U
MOPAJIbHO-3TUYECKUM HOpPMaM;

- HCIOJB30BaTh CPEACTBA WH(OPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTUWA B PpELICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX 17§
OpPraHM3aIlMOHHBIX  3a7ad C  COOIIOJEHUEM
TpeOOBaHMI SPrOHOMHUKH, TEXHUKUA O€30MaCHOCTH,
TUTUEHBI, PpecypcocOepekeHusi, TMPaBOBBIX U
STUYECKUX  HOPM, HOpPM  HWH(OOPMAIMOHHOU
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€301MacHOCTH
JUYHOCTH,

OTpEeNATh CPely BOJHBIX PACTBOPOB, KAUYECTBEHHbIE PEAKIIMH Ha Cybdart-,
kapOOHAaT- W  XJOPHI-aHMOHBI, HA KAaTHMOH aMMOHHS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3agadun 1o TemMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUHM C TMpaBWJIAMH TEXHUKH O€30MacCHOCTH TNpPU OOpAIICHUU C
BElIECTBAMH U JIa0OpAaTOPHBIM 000pYIOBaHUEM; MPEICTABIATh PE3YIbTaTh
XMUMUYECKOT0 SKCIIEPUMEHTA B (JOpME 3alUCH YpPaBHEHUI COOTBETCTBYIOIINX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh AaHAIM3HPOBATh XHUMHUYECKYI0 HH(GOpPMAIHIO, MOJIYyYaeMyl0 W3
pa3HbIX MCTOYHHKOB (CPEICTB MaccoBOM HHQopMaluu, ceTh VMHTepHET u

JpyTHe);

- BJIAJEeThb OCHOBHBIMM METOAAMU HAayYyHOI'O TIO3HAHUS BEUIECTB H
XUMHUYECKMX  SIBJCHMM  (HaOmojeHue,  HU3MEpEHHE,  SKCIIEPUMEHT,
MOJICJIUPOBAHHUE);

- YMETb NPOBOJUTH PACUYETHl MO XUMHUYECKHUM (QopMyjaM U YpaBHEHHSIM
XMMUYECKUX peakuuil ¢ HCHOJb30BaHMEM  (U3MYECKUX  BEJIMYHMH,

XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopManbHbBIE YCJIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HAHMS NIl NPUHATHSA PEIICHWH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTD K CaMOpa3BUTHIO, | - YMETh IUIAHUPOBATh M  BBIINOJHATH XUMHUYECKHI  SKCIIEPUMEHT
D¢ dexTuBHO CaMOCTOSITEIBHOCTH U CAaMOOIIPEIEIICHHUIO; (mpeBpallleHuss OpPraHMYeCKUMX BEIIECTB IIPU HArpeBaHUM, IOJyYEHUE
B3aMMOJICICTBO | -OBJIaJICHUE HaBbIKaMU y4eOHO- | STWJIEHA U M3yYeHHE €ro CBOMCTB, KAUECTBEHHBIC PEaKLUU Ha alibJeTHbl,
BaTh U UCCIIEIOBATEIbCKON, MPOSKTHOW W COLMAIBHOM | Kpaxmajl, YKCYCHYIO KHUCIOTYy;, JCHaTypanus O€JIKOB NpU HarpeBaHHH,
paboTath B JESITEIbHOCTH; [BETHBIE peakUuu OeNKOB; MPOBOAUTH pEaKIHMH HOHHOTO OOMeHa,
KoJulekTuBe 1 | OBJaeHue YHHBEPCAJBHBIMH | ONPECIATH CPeAy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKLIMHU Ha Cyab(aT-,
KOMaHze KOMMYHUKATUBHBIMU /Il CTBUSIMM: KapOoHaT- M XJOPUI-aHUOHBI, HAa KAaTHMOH AaMMOHHUS;  pellaTh

0) coBMecTHasl 1eSITeJIbHOCTD. JKCIIEpUMEHTaJbHbIE 3ajauu 1o Temam "Meramisl" u "Hemeramnsl") B

- TOHMMAThb U HCIOJNb30BaTh MPEUMYIIECTBA | COOTBETCTBUM C MpaBUJIAMH TEXHUKH O€30MacHOCTH MpH OOpaIleHUH C

KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI; BEIIECTBAMH U JIAOOPAaTOPHBIM 000OpPYIOBaHHEM; MPEACTABIATH PE3YJIbTaThI

- MPUHUMATh IEJIU COBMECTHOH [EATENbHOCTH, | XUMUYECKOTO SKCIIEpUMEHTA B (JOpME 3aMUCH ypaBHEHUIN COOTBETCTBYIOLIUX

OpraHU30BBIBATH U KOOPAWHUPOBATH JIEHUCTBUS IO | peakluil U GOpMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTAaTOB

ee JOCTH)KCHMIO: COCTaBISTh IUIaH JICHCTBUH,

pacopenenaTb pojid ¢ yueTOM MHEHUH Y4aCTHUKOB

00CYyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBAaTH U BBINOJHATH padboTy B

YCIIOBUSX pEaNbHOTO, BUPTYaJIbHOTO u

KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYILECTBJISATh MO3UTHUBHOE CTPATETHYECKOe

MOBEJICHUE B PA3JIMUHBIX CUTYalUsIX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM

OBiaeHue yHUBEPCAJTbHBIMHU PeryasiTUBHbIMHA

AeMCTBUAMMU:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX JOJeH

IIPY aHAJIMU3€E PE3YNIbTATOB AEATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO APYTUX JHOJEH

Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C

MO3UIMH IPYrOro 4eJIOBEKA;
OK 07. B 00s1acTHIK010IrHYECKOr0 BOCIIMTAHHUS: - chopMupoBaTh MPEACTABIEHUS: O XUMHYECKOH  COCTaBIISAIOLICH
CopeiicTBoBath | - C(OPMHUPOBAHHOCTh 3KOJOTUYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYUYHOM KapTUHBI MHUpA, POJIM XUMHUU B TMO3HAHUM SIBICHUU
COXPaHEHHUIO MOHMMAaHUE BIUSHUS CONHAIBLHO-YKOHOMHYECKHUX | IPUPOMAbI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €€
OKpY>Karoleu MPOIIECCOB  HA  COCTOSIHUE  TPUPOJHON U | PYHKIIMOHAIHHOW TPAaMOTHOCTH, HEOOXOIUMOM ISl peIIeHUsT TPAKTUICCKUX
Cpelibl, COLMAIBHOW Cpefbl, OCO3HaHHE TIJIOOATBHOTO | 33/1a4 U JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U




pecypcocoepex
EHHUIO,
MIPUMEHSATH
3HaHUS 00
U3MEHEHUU
KJIMMATa,
MIPUHLMUIIBI
OEepeKIUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYyaIUsAX

XapakTepa 3KOJIOTHYECKUX MpodIIeM;

- IUJAHUPOBAaHUE M OCYILIECTBICHUE JICUCTBUH B
OKpYKalolllell cpele Ha OCHOBE 3HAHUA IIeJIei
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPHUATUE JIEUCTBUM, MNPUHOCIIIUX
BpEJl OKPYXKAIOIIEH CpeJE;

- yMEHHE IPOTHO3MPOBATh HEOJArONPHUATHBIE
AKOJIOTMYECKHUE TMOCIEACTBUS MPEIIPUHUMAEMBIX
JICUCTBUI, IPEIOTBPAIIATh HUX;

- pacuupenue OIBITa
9KOJIOTHYECKOW HAIPaBJICHHOCTH;
- OBJIQJICHUE HABbIKAMU Y4EOHO-
HCCIEN0BATENHCKOM, MPOEKTHON U CONMATBLHOM
JIEeSATCILHOCTH;

JACATCIIBHOCTH

MPUPOAHON Ccpelie;

- YMETh COOIIOAATh MpaBUia SKOJOTHYECKH IIEIECO00Pa3HOTO MOBEACHHS B
OBITY U TPYAOBOH JAEATEIHLHOCTU B LEISIX COXPAHEHUSI CBOETO 3JI0POBbS U
OKpYXKarolllel NPUPOJHOW CpElbl; YUYUTHIBATH OMACHOCTh BO3IAEHCTBUS HA
JKUBBIE OPTaHM3MBbI OIPENEJICHHBIX BELIECTB, MOHMMAs CMBICH ITOKa3aTes
MpEAEIbHON TONYCTUMON KOHUEHTPALUHU

I1K3.1VYuacTBO
BaTh B
IJIaHUPOBAHUH
paboTsl
nepcoHana
MIPOU3BOJICTBEH
HOT'O
Mo/Ipa3ieNIeHUs

TOTOBHOCTh K TpPYLy, OCO3HAaHHME IICHHOCTHU
MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTh K  aKTHBHOHU
TEXHOJOTHYECKON Hu
HANPaBIEHHOCTHU, CIOCOOHOCTh WHUIMUPOBATH,
MJIaHUPOBATh M CAMOCTOSITEJIHHO  BBITMIOJHSATH
TaKylo JAesITebHOCTD;

- WHTEpeC K pa3IUYHBIM

npodhecCuOHaNBHOM NeSTeNbHOCTH,

NeITeIbHOCTH
COLIMATLHON

chepam

YMETh IUIAHUPOBATh U BBIIOJIHATh XUMHUECKUI 3KCIIEPUMEHT (TIpeBpaIleHus
OpraHMYECKUX BEILECTB IPU HArpeBaHUH, MOJIyYEHUE 3TUJICHA U U3y4EHUE
€ro CBOMCTB, KQUECTBEHHBIE PEAKIMM Ha albJIETHIbI, KpaxMaj, YKCYCHYIO
KHCJIOTY; JIeHaTypalusl OelIKOB MpU HarpeBaHUU, IBETHbIE peakuu OEIKOB;
OPOBOJUTH pEaKIUM HOHHOIO OOMEHa, OIpeaeNsiTh Cpeday BOJHBIX
pacTBOpPOB, KAayeCTBEHHBIE DPEAKIMM Ha Cyib(aT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KAaTHMOH aMMOHHS; pEIlaTh AHKCIEPUMEHTAJIbHBIE 3aJauM I10
temaMm "Metamnel" 1 "HemeTannsl") B COOTBETCTBUM € IPaBUJIAMU TEXHUKU
O0e3omacHOCTH Tpu OOpallleHMH C BellecTBaMM M J1a0OpaTOpHBIM
000py/I0BaHUEM; MPEACTABIATh PE3YyIbTaThl XUMUYECKOTO IKCIEPUMEHTA B
dopme 3amMcu ypaBHEHMH COOTBETCTBYIOIIMX peakiuil ¥ (GopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

- yMeTh AaHAIM3MPOBATh XHWMHUYECKYI0 HH(POpMAIHMIO, MOJIYy4aeMyl0 W3
pa3HbIX HCTOYHHKOB (CPEICTB MaccoBOM HHQopmaiuu, cetb VHTepHET u
IpyTHe);

- BIaJE€Th OCHOBHBIMM METOJAaMH HAy4YHOrO TIO3HAHUS BEIIECTB U

XUMHUYECKUX  sIBIeHHN  (HaOmrojeHwe,  U3MEpeHHe,  OKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH PACUETHl MO XUMHUYECKHM (QopMylIaM U YpaBHEHHIM
XUMHYECKHX  peakuuid ¢  HUCHOJb30BaHHWEM  (PU3MYECKHX  BETUYMH,

XapaKTepU3YIOIUX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 00beMa




(HOpMaJ'IbHBIe YCJ'IOBI/IH) ra3oB, KOJIHYECTBaA BCIICCTBA, HUCIIOJIB30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JISI NPHUHATHA pGH_IeHI/Iﬁ B KOHKPCTHBIX
KN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIECCTBAMU U UX IIPUMCHCHUEM




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM JUCIATILINHBI

«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BHbI y4eOHOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 34
B T.4.

OcHoBHOe cojiep:KaHue 30
BT. 4.:

TEOpeTHYEeCKOoe 00yUeHUE 14
n1abopaTOpPHBIE 3aHATHS 16
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COepPKAHNe 5
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TeopeTudecKoe o0ydyeHue 2
[IpomexyTouHas aTTecTalMsA (3a4eT) 2




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

06 ®opmu
HaumenoBanne | Coaep:kanue y4eGHOro MaTepuaia (OCHOBHOE H MPO(ecCHOHATBLHO-OPHEHTHPOBAHHOE), Mbe pyembie
Pa3iesioB U TeM J1a00paTOPHbBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb qacop [KOMIET
eHIU I
1 2 3 4
OcHoOBHOE co/iep:KaHue 34
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 4
Tema 1.1. OcHoBHOE co/iep:KaHue 2 OK 01
CTpoeHne aTOMOB 2
XAMHICCKAX CoBpeMeHHast MOJIeTb CTPOeHUsT aToMa. CHMBOJIUYECKHIA A3bIK XUMUU. XUMHUCCKHN SJIEMEHT.
SJICMCHTOB 1 OnekTpoHHas KoH(puUrypamus aroma. Kimaccudukanms XMUMHYECKHUX 3JIE€MEHTOB (s-, p-, d-
npupoma SJIeMEHTHI). BasieHTHBIE 31eKTPOHBI. BalleHTHOCTh. DIIEKTPOHHAS PUPOa XMMHUYECKOU CBS3U.| 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTD. BHIBI XUMUYIECKON CBS3U (KOBAJCHTHAS, HOHHAS, METAIINYCCKa,
CBA3N BOJIOPOJIHAsS) ¥ CIIOCOOBI ee 0Opa30BaHusI
Tema 1.2. OcHoBHoOe coep:kaHue 2 OK 01
[lepnognyeckuiit | 1.JIaGopaTopHasi padora 2 OK 02
3aKOH M TaOmuIa [Mepuoanyeckas cucteMa Xxumudeckux snmemenToB J. M. MenaeneeBa. ®U3nIeCKUl CMBICIT
JA.W. Menneneesa IMepuomuueckoro 3akona J[.M1. Menzeneesa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX HMH IPOCTHIX U CJIOKHBIX BENIECTB B COOTBETCTBHH C
MOJI0KEHUEM XUMHUYECKOro 3ieMeHTa B [lepronnueckoit cucreme. MupoBO33peHYECKOE U
Hay4dHoe 3HaueHue [lepuoanueckoro 3akona /[.1. Menneneesa. [Ipornossl [I.11. Menneneesa.
OTKpPBITHE HOBBIX XUMHYECKHUX DJIEMEHTOB. 2
Pelienne nNpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aIaHUI HA XapaKTePHU3aIHIO
XMMHYECKUX JIEMEHTOB «MeTainyecKue / HEMETAIIMUECKUE CBOMCTBA,
SIIEKTPOOTPHUIIATETBHOCTh XUMUYECKHMX DJIEMEHTOB B COOTBETCTBUH C UX 3JIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B MIEPUOJUYECKON CUCTEME XUMUYECKHX deMeHTOoB J[. M.
Menpaeneesa»
Paszpnen 2. XumMuyeckue peakuuu 6
Tema 2.1. Tunisr | OcHOBHOe coep:kaHue 2 OK 01

XHUMHUYCCKUX




peaknui Krnaccudukanuys v THITBI XUMAYECKUX PEAKIUi ¢ y9acTHEM HEOPraHUIECKUX BEIIECTR.

CocraBiieHrue ypaBHEHUHN PEaKIIUi COSAMHEHUS, PAa3JIOKEHUS, 3aMEIlIeHUs], OOMEHa, B T.4.

peakuuii TOPSHHUsI, OKUCIICHUSI-BOCCTAHOBIICHUSI.

YpaBHEHHS OKHCICHUSA-BoccTaHOBIIeHUs. CTeneHb okucieHus:. OKUCIUTEIh K BOCCTAHOBHUTEIIb.

CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METO0M

3JIEKTPOHHOT0 Oayianca. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU B TIPUPOJIEL,

MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEIACITEILHOCTH OPTraHN3MOB
Tema 2.2. OcHoBHoOeE coepxxaHue OK 01
A HHCC?uHaHH’I U |Teopus »>mextponuTHyeckoil auccormaruu. MOHBIL. DIEKTPOIUTHI, HEAIEKTPOINTHL. Peakiuu
MOHHBIH 0OMeH roHHOro oomeHa. CoCTaBJIeHUE peakinii HOHHOTO OOMEHA MYTEM COCTABJICHHS MX MOJHBIX M

COKpAIIICHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIC peakiMu. 3a/JaHusi Ha COCTABJIICHHE

MOHHBIX PEaKLHil

2JlabopaTopHble 3aHATHS

JlaGopaTopHas pabota “THUITbl XHMUYECKUX pEaKIuii”.

WccnenoBanue TUNoB (M0 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIUXCs BEIIECTB) U

IPU3HAKOB XUMHUYCCKUX peakiuii. [IpoBeieHrne peakiyuii HOHHOro 0OMEHa, ONpeIeICHHE

CpeJbl BOAHBIX PACTBOPOB. 3aJaHUS HA COCTABJICHUE HOHHBIX PEAKIIHIA
Pasznen 3. CTpoeHne U CBOWCTBA HEOPraHMYECKHUX BeLIECTB
Tema 3.1. OcHoBHOE conep:kaHue OK 01
Kraconprans, TGP T 2 | ok
HOMCHKIIATYPA M |TTphenver Heopranmueckoi xumun. Kitaccugukaius HeopraHndeckux Bemects. [TpocTbie 1
CTPOCHHC cl0KHbIE BemecTBa. OCHOBHBIE KIAaCChI CIIOKHBIX BEMIECTB (OKCHIBL, THAPOKCHIBI, KHCIOTHI,
HCOPraHuICCKUX  |comp). B3anMOCBSI3b HEOPTraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTRA.
BCILECTB Kpucrannuueckue u amopdHbie BemiecTBa. THUITBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHas,

MOJICKYJISIpHAs, HIOHHASI, METAJUTUYECKas ). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT

TUTIA KPUCTAUTMYECKOMN PEIIeTKH. 3aBUCHMOCTh XHMHYECKOW aKTHBHOCTH BEIIIECTB OT BHJIA

XUMHYECKOW CBSI3U M TUIA KPUCTATUTNIECKOM perieTku. [IpuunHbl MHOrooOpasus BEIIeCTB
Tema 3.2. ®usuko-| OcHOBHOE coepKaHUE OK 01
CBOUCTBA Meramnel. O0mue (QusMdeckue M XMMHYECKHE CBOMCTBA MeTawioB. CHOCOOBI IOIydYEHHS.
HCOPTraHMICCKUX  |3yayeHne METAUIOB M HEMETAILIOB B IPHPOJIE M KU3HEIEATEILHOCTH YETIOBEKA U OPTaHM3MOB.
BCOICCTB Koppo3sust MeTarmioB: BUbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH




Hemeramnpl. OOnue pusnyeckne M XMMUYECKHAE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOWCTBA
HemerauioB [V— VII rpynn. Knmaccudukanus m HOMEHKIATypa COEAMHEHUN HEMETAJUIOB.
KpyroBopoTsl GMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XHUMHUYECKHE CBONCTBA OCHOBHBIX KIIaCCOB HCOPTaHNYCCKUX BCIUICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, coJieil u I[p) 3aKOHOMepHOCTI/I B U3BMEHECHHUM CBOMCTB ITPOCTBIX BECHIECTB, BOAOPOIHBIX
COGHHHCHHﬁ, BBICHIUX OKCHUIOOB U THAPOKCHUIOB

Tema 3.3. OcHoBHOE co/iep:KaHue 2 OK 01
Wnentuduxanus | JlaGopaTopHble 3aHsTHS OK 02
HCOPraHUICCKUX (3 JlaGopaTopHas padora «aeHTr(UKAIUS HCOPraHMISCKUX BEIICCTBY. OK 04
BCIICCTB Pemenue skcniepuMeHTaIbHBIX 33124 10 XMMUYECKUM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IO I1K3.1
PAacIIO3HABAHUIO U ITOIIYYEHUIO COEAMHEHUI METAJNIOB U HEMETAJLIOB. 2
WnenTudukanyss HEOPraHWYECKHX BEIIECTB C HCIHOJIb30BAHUEM HUX (PU3MKO-XUMHUYECKUX
CBOWCTB, XapaKTEpHBIX KAayeCTBEHHBIX peaknuid. KauecTBeHHBIE peaknuu Ha Cyiabdar-,
KapOOHAT- U XJIOPUI-AHUOHBI, HA KATHOH aMMOHMS
Pasznen 4. CTpoeHue U CBOIICTBA OPraHM4YeCKUX BelIeCTB 12
Tema 4.1. OcHoBHoOe coepxxaHue 2 OK 01
Knaccuduxanus, | 4.JIaGopaTopuas padora 2
CTpOCHHUE 1 IlosiBIeHME U pa3BUTHE OPTaHUYECKOW XUMUU KaK HayKu. [IpenMer opraHnyeckon XuMuu.
HOMCHKJIaTypa MecTo u 3HaueHNE OPraHNYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYECKUX XHUMHYECKOE CTPOEHUE KakK IOpSANOK COCIMHEHHS aTOMOB B MOJIEKYJE€ COINIACHO HX
BEILIECTB BaJEHTHOCTH. (OCHOBHBIE TMOJIOKEHHUSI TEOPUM XUMHYECKOIO CTPOEHHUS OpraHMYECKUX
coenquHeHuil A.M. bytiepoBa. YrinepoaHslii CKEJIET OPraHU4EeCKOH MOJIEKYNbl. 3aBUCUMOCTb
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOCHHUSI MOJIEKYI. M30MepHs U U30MEPBI. 2
[lonarue o ¢ynkumoHanbHOM rpymnmne. Panukan. [IpuHIMIIBI KiTacCU(pHUKAIMU OPraHMYECKUX
coeMHeHUN. MexayHapoaHass HOMEHKJIAaTypa M IHMPUHUUIIBI HOMEHKJIATYpbl OPraHMYECKUX
coequHenuii. [lonsatue 00 a3zoTcoaep)KallUX COEIMHEHMSX, OHOJOIMYECKHM AaKTHBHBIX
BellecTBax (yrieBojax, )kKupax, Oenkax u Ap.), BRICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED,
HOJIMMEP, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHoBHoOE coiepraHue 4 OK 01
OpraHn4CCKHUX OU3NKO-XUMHUYECKHE CBONCTBA OPraHMYECKUX COSIUHEHUN OTAENBHBIX KJIACCOB (0COOCHHOCTH OK 04
COEIMHEHUI KJIacCU(UKalMU U HOMEHKJIaTyphl BHYTPU Kjlacca; TOMOJIOTUYECKU psan u oluias (popmyna;

n30Mepus; PU3NYECKHe CBOMCTBA; XMMHUYECKHUE CBOMCTBA; CITIOCOOBI TIOTYICHHMS ):




— TpeleNibHbIE YIIEBOAOPOAbl (aJKaHbl U IUKJIOAJIKaHbl). ['opeHMe MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHMKOB TeIJIa B HPOMBIIUICHHOCTH U ObiTy. CBOHCTBAa MNPUPOAHBIX
YTJIEBOJOPOAOB, HAX0KICHHUE B MPUPOJIC U TPUMEHEHHE aJIKaHOB;

— HenpeJeNbHbIe (aJKEHbI, aIKUHBI U aJIKaJUEHbl) U apOMaTHYeCKHE YriIeBOAOPObl. ['opeHue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKHU U PE3KU METAJIJIOB

— KHCJIOPOJCOEpKAIMEe COSAMHEHUsS (CUPThI M (PEHOJIBI, KapOOHOBBIE KUCIOTHI M 3(UPHI,
aNpAETHABl W KETOHBI, JKHpPBI, yriaeBoabl). [IpakTHueckoe NpPUMEHEHHE OSTUIICHIJIMKOIS,
raunepuHa, gexona. Ilpumenenue Gpopmanpaerusa, aneTaabaeruia, ykCycHOH KUCIOThl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MooIHe CBOMCTBA MbLiIa

— a30TCO/EpKALUE COEAMHEHUs (aMHUHBI U aMHHOKMCIIOTHI, Oenku). BbicOKOMOEKyspHbIE
COEMHEHUs (CUHTEeTHYECKHE M OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, NOJIUMEpP, CTPYKTYpHOE
3BeHO. [lommmepusanys dTuneHa Kak OCHOBHOE HAIIPABIECHUE €T0 UCIIOJIB30BAHHUS.
I'eHeTnyecKas CBSI3b MEXAY KJIaCCaMHM OpraHM4eCKUX COCIMHEHUI

JlaGoparopHasi pabora

5.JIaboparopHas pabdota “IIpeBpaiieHuss OpraHn4ecKuX BEIECTB MPU HArpeBaHUU'".
[lonyuyenue sTuneHa W HU3y4EHHE €ro CBOWCTB. MOIENUPOBAHHE MOJEKYJI M XUMHUYECKHUX
IIPEBpallCHUI Ha NPUMEpPE 3TaHa, STUJICHA, alleTWICHA U JIp.

Tema 4.3.
Nnentuduxanus
OpPraHUYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOM U
MPOU3BOJCTBEHHOM
JEATEIIbHOCTH
yeJIoBeKa

OcHoBHOE conep:kanue

buooprannueckue coequnenus. [Ipumenenue u 6uonoruyeckas posb yrieBoaoB. OKucieHue
YIJIEBOAOB — MCTOYHHUK SHEPTHM KMBBIX OpraHu3zMoB. OOnacTH MpUMEHEHHs] aMHUHOKHUCIIOT.
[IpeBpaienus 6enkoB numy B opranusme. buonornueckue pynkuuu 6enkoB. buonornueckue
(byHKIMY XUpOB. Pojib oprannyeckoil XuMHUM B pellieHnH Npo0JieM MUIIeBoi 6€30MacHOCTH

Ponw oprannueckoii XMMUHM B PEIICHUH TTPOOJIEM SHEPTETUUECKONW 0€30MaCHOCTH, B Pa3BUTHHU
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEpPHANOB, HOBBIX HMCTOYHHUKOB DHEPrHH (abTePHATUBHBIE
HUCTOYHHMKH dHEpTrur ). OMacHOCTh BO3/JICUCTBUS HA KUBBIE OPTaHU3MbI OPTrAHMYECKUX BEIIECTB
OTJICTBHBIX KJIACCOB (YIIEBOJIOPOMABI, CIUPTHI, (PEHOJBI, XJIOPOPTaHHUECKHUE TPOU3BOIHBIE,
aJBJACTUJIBI M JIP.), CMBICIT IIOKAa3aTessl MPEIEIbHO JTOMYCTUMON KOHIICHTPAIIHI

JlabopaTopHble 3aHATHS

6.JIaboparopHas pabdota: “UneHTHdUKAINS OPrAaHUYECKUX COSTMHEHHUN OT/IETHHBIX KJIacCOB”

Nnentudukanys opraHMUecKNX COCTUHEHUN OTACIBHBIX KJIACCOB (HA MPUMEpE aJIbJICTHIIOB,
Kpaxmalia, YKCyCHON KHCIIOTBI, O€JKOB W T.Nl.) C HCIOJIb30BaHHEM X (PU3UKO-XUMHYECKHX
CBOMCTB M XapaKTepHbIX KauyeCTBEHHBIX peakiuil. JleHaTypanus Oeinka Npu HarpeBaHUU.
IIBeTHble peakiuu OenkoB.BOZHUKHOBEHHE AaHAJUTHYECKOTO CHUTHAJIA C TOYKH 3pEHUs

OK 01
OK 02
OK 04




XUMHYECKHX TIPOLIECCOB MPH MPOTEKaHWW KAueCTBEHHOM  peakiMH, TMO3BOJISIONIEH
UACHTU()UIIMPOBATH MTPEATIOKEHHBIE OpraHNUECKHEe BEIIeCTBa

7.Jl1abopaTopHble 3aHsTH  CTPYKTypa U CBONCTBA OPraHUYECKUX BEILIECTB

Kunernueckue u TCPMOIUHAMHUYECCKHE 3aKOHOMECPHOCTH IMPOTCKAHUA XHUMHYCCKHUX

Pa3znea 5. . 2
peakuuii
CxkopocTthb OcHoBHoOE cojiepKaHue OK 01
XUMHYECKHX OK 02
peaKkuid. 5
XUMHUYECKOE
paBHOBECHE
| 8Teopermreckocobynenne | 2
CKopocTh peakluu, €€ 3aBUCUMOCTb OT Pa3lUYHbIX (DAKTOPOB: MPUPOIBl pPEArupyroIIux
BEILIECTB, KOHUEHTPALMU PEArupyroUIMX BEIIECTB, TEMIEpPaTypbl W IUIOMIAAN PEAKIMOHHON
noBepxHocTU. TemnoBble APGEKThl XUMUYECKUX peakuuid. DK30- U IHAOTEPMHUUYECKUE,
peaKkiuu. 2
OO6paTuMocTh peakiuii. XMMUUYECKOe PABHOBECHE U €r0 CMEIEHHE MO/ JeHCTBUEM Pa3IMUHBIX
(GakTOpoB (KOHLEHTpALMsl PEareHTOB WJIM NMPOJIYKTOB PEaKIH, AAaBJIEHUE, TeMIepaTypa) s
CO3/aHMsI ONTHUMAIILHBIX YCIOBHM MpoTeKaHus Xxumuueckux nporeccoB. [Ipunnun Jlelllarense
Pazgen 6. PacTBOpBI 2
Tema 6.1. OcHOBHOe coJepKanne 2 OK 01
HCCPGHOBaHHe 8.J/1aGopaTopHble 3aHATHS OK 02
CBOUCTB PaCTBOPOB [ 7TaGoparopHas pabota «[IpHroTOBIEHHE PACTBOPOBY. OK 04
[IpuroToBnenue pacTBOpoB 3aJaHHOW (MaccoBOW, %) KOHIEHTpaluu (C MpPaKTHKO- 5 IIK
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ) U OTIPEACTIEHUE CPEIBI BOIHBIX PACTBOPOB. 3.1
Pemenue 3a1a4 Ha MPUTOTOBJICHHUE PACTBOPOB
9.11poMexyTOUYHASL ATTECTAIMA MO IMCUMUILINHE (3a4eT) 2
Bcero 34




3. YCJIOBUSI PEAJIN3ALIMU IPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
JTUCHUIINHBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreYeHnIo

Jns peanuzanuy OporpamMmbl AUCHUILTUHBL JODKHBI OBITH MPETyCMOTPEHBI CIEAYIOINE
CHelMallbHble TOMEIICHUA: Y4eOHBbIH KaOMHET XUMUU W/HWIK y4eOHOW XHUMHUYECKOMH
naboparopuu.

ObopynoBanne  y4eOHOro KaOuHeTa (HarasAHbIC nocoous): HaOOPBI
LIApOCTEP>KHEBBIX MOJEJIEH MOJIEKYJI, MOJENIN KPUCTAIUNIMYECKUX PEIIETOK, KOJJIEKIIUU TPOCTHIX
U CJIIOKHBIX BEIIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIUS TOPHBIX IOPOJ M MHHEPAJIOB,
tabnuia MenaeneeBa, yueOHble GUIbMBI, UGPOBBIC 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOHMCTBAMHU BOCIPOU3BEICHUS
3BYKa, MPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C OJKPAHOM, MYJIbTUMEAMIHAs JIOCKa, YKa3Ka-
Ipe3eHTep A IPEe3eHTALUN.

Oo6opynoBanue J1adoparopum U padoyMx MecT Ja0OPATOPUM: MEH3YPKH, MMHUIICTKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, PEIMETHBIE W ITOKPOBHBIC CTEKJA, IJIAHIIECTHI
JUI KaleJbHBIX Ppeakiuid, (MIbTpoBaibHAs Oymara, HMpPOMBIBAIKH, CTEKIISIHHBIE MPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOP PEAKTHBOB, CTEKJSHHBIC NAJOYKH, IITATHBBI IS
IpoOUPOK;MEpHBIE HWIHHAPHI, BODOHKH CTEKJISIHHBIC, BOPOHKHU JICTUTEIBHbIC IMINHAPUICCKUE
(50-100 mu), cTynmku ¢ mecTHKOM, GappopoBbIe YalIKH, MUHIETHI, GUILTPHl OyMaXkKHbIC, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, DSJEKTPOIUIUTKH, JIa0OpaTOpHbIE INTATUBBI, CIUPTOBHIE TOPENKH,
CIUYKH, TpUOOp Ui MOTYYSHHs Ta30B (MM MPOOHpKa C Ta300TBOJIHON TPYOKOM), Aep:KaTenn
JUTsE IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/laTOUHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 1 200 mut);mmareny; NUHLUETHI; TUTEIbHbBIE IIUIMILbl; CEKYHIOMEpPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu1) u mepsie konOwr (25, 50, 100 u 200 mn), BomsHass Oanst (Wiu
TEPMOCTAT), CTECKJISIHHBIE NAJIOYKU, KOHWYECKHE KoJIObI st TuTpoBanus (50 u 100 wmu);
MHAVKATOpHBIE TIOJIOCKUA 1S ompeneneHus pH wu craHgapTHas WHIMKATOpHAs IIKaja;
YHUBEpCAJIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mut (umm no3aropsl Ha 1, 5 u 10 mit), GropeTku
JUTSL TATPOBAHUS, MeAUIIMHCKHE NpHIsl Ha 100—150 M, tabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpbl, cymmibHbIi mkad, u ap. 1adopatopHoe 000py10BaHUE.

3.2. UupopManoHHOe o0ecrnedeHne peajn3anuu NpPorpaMmMbl

1. na peanuzauuu nporpammbl 0MOauoTeyHslid (oHA 00pa3oBaTENbHON OpraHu3aluu
JIOJIKEH UMETh IIeYaTHbIE W/UIIN 3JIeKTPOHHBIE 00pa3oBaTebHble U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE [UIsl MCIOJIb30BaHUS B 00pa3oBaTeNbHOM IpoIlecce, He cTapuie 5 JeT ¢
MOMEHTa U3JIaHusl.

2. PexoMeHayemble TMeYaTHbIE H3JaHUS [0 peanu3aluu  o01eo0pazoBaTeIbHON
JUCLUTUIMHBI TPEJCTABICHBI B METOJUUECKUX PEKOMEHIALUAX [0 OpraHnu3allui 00ydeHHsl.
Jlureparypa.

11O.M.Epoxun Xumust cpennee npodeccuonanbHoe odpazoBanue. MockBa U31aTeIbCKUN IICHTP
«Axanemus»2022

2.0.C I'abpuensn Xumus 11 knace ngpoda 2020

3. O.C.I'aGpuensta uzydaem xumuio 2020

I'munaka, M.A. O6mas xumus/ M. A. I'nuaka — M: Xumus, 2021 — 502 ¢



.I[OHOJIHI/ITCJILHI)IE HCTOYHUKH

1. Epoxun IO.M. CoopHuk 3a7a4 1 ynpakHeHHH 10 XUMHUH (C AUTAKTHIECKUM
MatepuaioM) (7-e u3a., cTep.) A CTyA. cpeaHero mpod. oopasoBanus [ Tekcr] /
HO.M. EpoxuH. — M.: «Akanemus», 2020. — 304 c.

2. T'aBpyceiiko H.II. ITpoBepouHbie pabOTHI IO OPTaHUYECKOM XUMUU:
munaktuaeckuii Matepuan [Tekcr]/ / H.IL. I'aBpyceiiko — M.: [IpocBemenue,
2022. - 50 c.

3. Panmeuxwuit A.M. Jlunaktudeckuii marepuain o xumun it 10-11 k. [Tekcr]/,
2020-40 c.

4. Pymsurtuc I'.E., ®enpaman @.I". Xumust [ Texcer]: Opr.xumusi. OCHOBBI 00IIICH
xuMud. Y4eb.m1s 11 ki1, o61ieo0pa3oBaTebHbIX YIPEIKICHUN. 8-€ U3/.-
M.:IIpocs., 2020.-160 c.

5. Pymsuruc I'.E., ®enpaman @.I". Xumus [Tekcr]: Opr.xumMus. OCHOBBI 00IIIEH
xumud. Yueb.is 11 ki1, 001meodpa3oBaTeNIbHBIX yUPEXKICHUH. 8-¢ U3/1.-
M.:Ilpocs., 2021.-147c.

6. Ps6oB M.A.Tectel mo xumuu: 10-i ki.: k yaeoruky O.C.I"abpuensiaa u ap.
«Xumus. 10 knacey» [Tekcr]/ M.A.Pa6os, P.B.Jlunsko, E.FO.HeBckas.—
M.:«Bk3amen», 2020.— 158 c.

7. Ps6oB M.A.Tectel mo xumuu: 11-it ki.: k yaeoruky O.C.I"abpuensiaa u ap.
«Xumus. 11 knacey» [Teker]/ M.A.Pa6os, P.B.Jlunsko, E.FO.Hesckas.— M.:
«Dx3ameny, 2020.-178 c.

8. Xomuenko W.I'. O6mmas xumus— (2-oe u3IaHue, UCTP U JOIL.) YUCOHUK ISt CTY/I.
cpenuero npod. oopazosanus [ Texcr]/ — Xomuenko U.I' M.: PUA «Hosas
BostHa», 2020. - 326 c.

9. LIBerxos JI.A. Opranndeckas Xumus: yueOHuK st yaamuxcs 10-11 k.
obmreoOpasosar. yueb.3aBeaenuii [ Texct]/ / JI.A. LIBetkoB — M.: 'ymanuTap.
u3na. Hentp BJIAZIOC, 2021.- 271 c.

I/IHTepHeT - HCTOYHMUKMU.

Hudopmanmonnsiii moprai. — Pexxum noctyna: http://www.xumuk.ru;
NupopomarronHsiit moprai. — Pexxum gocryna: http://www.alhimikov.net;
Hudopmanmonnsiii moprai. — Pexxum moctyna: http://www.chemport.ru;
Poccuiickas rocynapcTBeHHas Oubnuoreka. — Pexxum goctymna: WWW.rsl.ru;
HudopmanmoHHo-cripaBouHbIi moprai. — Pexxum moctyna: wwwe.librari.ru;
denepanbHbIA HEHTP HHGOPMAIMOHHO-00pa30BaTENLHBIX PECYPCOB.
[DnexTpoHHBIH pecypc]: YueOHo-MeToauYecKrne MaTepuanbl. — Pexxum
noctymna: www.fcior.edu.ru

ook wndE

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIIEOBEPA30BATEJIBHOM JUCHUIIIUHBI

KoHTponp u oOleHKa pe3ynbTaToB OOYYEHHS OCYIIECTBISIETCS IMperojaBaTelieM B
Mpolecce MPOBEICHUS MPAKTUYECKUX 3aHATUN M 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE
BHITIOJTHEHHS]  OOYyYalOIIMMUCS  HWHIWBUIAYaIbHBIX  3aJaHUN, TPOEKTOB, HCCIEIOBAHUM.
PesynpraThl OOydeHHs] ONpENeNsitoT, YTO OOydJaromuecs IOJDKHBI 3HaTh, IOHUMAaTh U
JIEMOHCTPHUPOBATH IO 3aBEPIICHUU U3YyUYCHHS JUCUUTUIAHBI.



s dbopMupoBaHusi, KOHTPOJIL U OLEHKU PE3ylIbTaTOB OCBOCHUS Y4€OHOM TUCIUILINHBI

UCTIOJIb3YEeTCS CUCTEMa OLIEHOYHBIX MEPOIPUATHH, MPEACTABIAIONIAs COOOH KOMIUIEKC YUeOHbIX

MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yiabTaTaMu OOy4eHUs W C(HOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (nmpeamerHsbie pe3yabraThl o qucuuiuinae) 1 I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust Tunst OueHOqu -
MeponpusTuii
| | OcHoBHOE coep:kaHue
1 Paznen 1. OcHOBBI @opuyposart,
0a30Bble MOHATHS U
CTPOEHUS BellecTBa
3aKOHBbI XUMHUH
1.1 |OK 01 CrpoeHune aToMOB Cocrasnsars xumuueckue |1. Tect «CtpoeHune atomoB
XUMHYECKHUX 3JIEMEHTOB |(DOPMYIIBI COSMHEHUI B |XMMHUYECKUX PJICMEHTOB U
Y TIPUPOJAa XUMUYECKON |COOTBETCTBUU CO PUPOJA XUMUYECKOU CBSI3U.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3amaun Ha COCTaBJICHUE
XUMHYECKHX DJIEMEHTOB, |XHUMHYECKUX QOpMYT
UCXOJ U3 BAJIGHTHOCTU U |IBYXaTOMHBIX COEIUHEHHI
ANEKTPOOTPHUIATETLHOCTU |(OKCHUIOB, CYNIb()HIOB, TUAPUIOB
U T.IL.).
3. 3agaHus Ha UCIIOJIB30BaHUE
XUMUYECKON CUMBOJIUKH U
Ha3BaHUM COCIUHEHUM 110
HOMEHKJIAType MEXIYyHAPOIHOTO
CO103a TEOPETUYECKOUN 1
NPUKIIATHOW XUMUHU U
TPUBHUAJILHBIX Ha3BaHUM IS
COCTaBJICHUS XUMHUYECKUX
dbopMyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cyab(UI0B, THAPUAOB U T.I.) U
JIPYTHX HEOPTAHUYECKUX
COCIMHEHHI OT/ICIIbHBIX KIIACCOB
1.2 |OK 01 [lepuoanueckuii 3aKoH 1| XapakTepru30BaTh 1. Tect «Mertamnueckue /
OK 02 tabmuma J[. 1. XAMHYECKHE DJICMEHTHI B |[HEMETAJNTNYECKHUEe CBOMCTBA,
Menneneena COOTBETCTBUU C UX ANEKTPOOTPUIIATENLHOCTD U
MOJI0KEHUEM B CPOJICTBO K AJIEKTPOHY
NEPUOJINYECKON CUCTEME |XMMHUYECKUX 3JIEMEHTOB B
XUMHUYECKHUX DJIEMEHTOB  |COOTBETCTBHE C UX DJEKTPOHHBIM
J.1. MenneneeBa CTPOEHUEM H MOJIOKEHHUEM B
NEPUOIUYECKON CUCTEME
XUMUYECKHX djieMeHToB J[. 1.
Menneneenay.
2. [IpakTudeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOEHHEM aTOMOB XUMHUYECKHUX




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUATHI

AJIEMEHTOB U MEPUOANIYECKUM
W3MCHEHHEM CBOICTB
XMMHYCSCKHX 3JIEMEHTOB U UX
COEIUHEHHI B COOTBETCTBUH C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
XapaKTEePU3aLUI0 XUMHUECKHX
3JIEMEHTOB: «MeTtaminyeckue /
HEMeTaJlJINYeCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM
CTPOCHUEM U TOJO0KEHUEM B
IIEPUOIUYECKON CUCTEME
XMMHYECKHX 3JIEMEHTOB

.. MenneneeBa

Paznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX pPeaKkuuid

KonrtpoabHnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe PeaKIHn»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peakuui

CocCTaBysTh peakiuu
COCIMHEHUSI, Pa3JIoKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENLHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3agaun Ha cocTaBIIEHHE
YPaBHEHUH PEAKLUN:

— COEIMHEHM S, 3aMELIEHUS,
pasnoxeHusi, o0OMeHa,

— OKUCJIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN C
WCIIOJIb30BaHUEM METO/a
9IEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIIeCTBA UIIH 00bEMa

ra3oB 10 U3BECTHOMY KOJIMYECTB)
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEakIuu BEMIECTB; pACUETHI
Macchl (00bEMa, KOJIMIeCTBa
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJTHO U3 BEIECTB UMEET
pUMeCcH

2.2

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I
JHUCCOUAIN 1 MOHHBIN

CocTaBisTh ypaBHEHHUS
XUMHUYECKHX PeaKIuH

1. 3amanust Ha COCTaBICHUE
MOJIEKYJIIPHBIX U MOHHBIX




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUATHI

0o0MeH

HOHHOTO OOMEHA C
y4acTUEM
HEOPraHMYECKUX BEIIECTB

pEaKUHUii C y4aCTUEM KHUCIIOT,
OCHOBaHUH M COJICH,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTH CPE/JIbI

2. JJabopaTtopHnas padota "Tumsr
XUMUYECKUX peakiui'”

Paznen 3. CTpoenne u
CBOIiCTBa
HEOPraHN4eCKHUX
BeIleCTB

HccaenoBarsb cTpoeHue u
CBOMCTBA
HEOPraHU4eCKHX
BelleCTB

KonTpoasnas padora
«CBoiicTBa HEOPraHUYECKHX
BelIeCTB)»

3.1

OK 01
I1K..3

Knaccudukanus,
HOMCHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHMYEeCKue
BEILIECTBA B COOTBETCTBHUHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYITbI UITN
COCTaBJICHHE XUMUYECKOU
dbopMyIbl UCXO/IS U3 HA3BAHUSA
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J10J11 (MAcChl) XUMHYECKOTO
3JeMeHTa (COCTUHEHHUS ) B
MoJieKyIie (CMecH).

3. [IpakTuyeckue 3a1aHus MO
KJIacCU(pUKALMU, HOMEHKIIAType
XUMUYECKUM (PopMyiam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTyeckue 3alanus Ha
oTpeJieIeHue XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BU/Ia XMUMHUECKOMN
CBSI3M U TUTIA KPUCTAJUTUYECKOM
pemeTKu

3.2

OK 01
OK 02

DOU3NKOo-XUMHYECKHE
CBOMCTBA
HeOpFaHquCKHX
BEIIECTB

YcraHaBauBaTh
3aBUCUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOCHHS aTOMOB H
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJTUYECKOM
peueTku

1. Tect «Ocobennoctu
XUMHYECKHUX CBOMCTB OKCHUIOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHUJIOB U COJICH».

2. 3amaHus Ha COCTABJIEHUE
YPaBHEHUN XUMUYECKUX PEAKIUH
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

OKCHJIOB METAJUIOB, HEMETAJLIOB I
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KUCIIOT,
OCHOBaHUU U aM(OTEPHBIX
T'MJIPOKCUIOB, HEOPIraHNYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CLIOCOOBI MOTYYCHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aaHus Ha
CBOWCTBA U MOJy4YECHUE
HEOPraHM4YEeCKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarnus
HEOPraHMYECKUX
BEIIECTB

Hccnenosatb
Ka4eCTBEHHbBIC PEaKIIUU
HEOPraHUYECKUX BEIIECTB

1. ITpakTHKO-OpPHEHTHUPOBAHHBIC
3aJJaHHUsA 110 COCTABIIEHUIO
XUMHYECKHUX PEAKIHA C yJacTHEM
HEOPraHWYECKHUX BEIECTB,
UCTIONIB3YEMBIX IS KX
UACHTH(DUKAITIH.
2.Jlaboparopnas pabora:
“Unentuduxanus
HEOPraHWYECKUX BELIECTB

Pasnen 4. Ctpoenue u
CBOliCTBa
OpPraHu4YecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYECKUX
BeleCTB

KonTtpoabnas padora
«CTpoeHune u CBOMCTBA
OPraHHYeCcKHX BellecTB)

4.1

OK 01
I1K...3.1

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIIECTB

Knaccudunuponatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOECHUEM

1. 3agaHus Ha COCTaBIICHUE
Ha3BaHUN OPraHUYECKUX
COEIMHEHUH NIO TPUBUAJILHOW WJIY
MEXKTYHapOHOMN
CHUCTEMaTUYECKON HOMEHKJIIATYypE.
2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpTraHUYECKUX BEILIECTB
OTJEIBbHBIX KJIACCOB.

3. 3amaum Ha onpezeneHue
npocTteiiimen GopmMyIibl
OpPTaHUYECKON MOJICKYJIbI, HCXO/Is
U3 AJIEMEHTHOT0 cocTaBna (B %)




Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MepOoNnpHUATHH
4.2 |OK 01 CBolicTBa OpraHUYECKuX | Y CTAaHABINBATh 1. 3aganus Ha cocraBieHue
OK 02 COCAMHEHUI 3aBUCUMOCTH (PU3HKO- YpaBHCHUN XUMUYECKUX PEaKIUi
OK 04 XUMHYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
IK...3.2 OpPraHMYECKUX BELIECTB OT |BEIECTB HA OCHOBAaHUU UX
CTPOEHHUSI MOJIEKYJ COCTaBa U CTPOECHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YpaBHEHUM XMMHUUYECKUX PEAKIIUH
WUTIOCTPUPYIOIIUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
IPOTEKaHUs JaHHBIX PEaKUUN U
TEHETUYECKOM CBS3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIaCCOB.
3. PacuerHble 3a1auu 10
YpaBHEHUSM PEAKIIMI C y4acTHEM
OpTraHUYECKUX BEIECTB.
4. JIaboparopnas paboTa
“IIpeBpaliieHUsI OPraHUYECKUX
BEILIECTB IIPH HarpeBaHuu"
4.3 |[OK 01 WNnentudukanus Hccnenosars 1.ITpakTUKO-OpUEHTUPOBAHHBIE
OK 02 OpraHUYECKUX BEUIECTB, |KAUECTBEHHbIC PEAKIIMK  |3aJaHMsI IO COCTABJICHUIO
OK 04 UX 3HAYECHUE U OpraHUYeCKHUX XUMUYECKUX PEAKLUN C yUaCTUEN
I1K..3.1 |mpumeHeHHEe B OBITOBOW |COSAMHEHUH OTIEIbHBIX |OPraHMYECKHX BEIECTB, B T.4.
3.2. Y TIPOU3BOJICTBEHHOM KJIaCCOB UCIIOJIB3YEMBIX JJISI UX
JESATEIbHOCTH YEJI0BEKA uAeHTU(UKAIY B OBITY U
MPOMBIIIUICHHOCTH.
2.Jlaboparopnas paboTa:
“Unentuduxariss OpraHnIecKux
COEIMHEHUH OTJENbHBIX KJIACCOB’
5 Pazpeua S. Xapakrepu3oBaTrb
Kunernveckue u BJIMSIHHE PA3JINYHBIX
TepMOAUHAMHYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHUYECKHX peakuuii
XHUMHYECKHX pPeaKkuuid
5 |OK 01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 peaknuil. XMMUYECKOE |BIMSHUE KOHLUEHTPAlUM  |TEOPETUYECKUE 3aIaHUsI HA
IIK...3.1 |paBHOBecue pearupyromux BemecTB U |aHan3 (GaKTOPOB, BIMSIONINX HA

TEMIEpaTypbl Ha CKOPOCTh
XUMHUYECKHX PeaKIuii
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHUS

U3MEHEHHE CKOPOCTH XUMHYECKO]
peakiuu. [Ipaktuko-
OpPUEHTUPOBAHHbIE 3a/IaHUs Ha
npuMeHeHue npuHumna Jle-




Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHii
KOHLIEHTpauuu Beuiects, |lllaTenbe 11 HaX0XACHUS
peaKkuuu cpesl U HaIpaBJICHUS! CMEILICHUS
TEeMIEpaTyphl HA PaBHOBECHS XUMUYECKOM peaKIul
CMeEIlleHNEe XUMUYECKOT0  |H aHaiu3 (aKTOPOB, BIUSIOIMINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS
6 HUccaenoBarth
Pasies 6. PacTopbi HCTHHHBIEPACTBOPBI €
3aJaHHBIMH
XapaKTepUCTHKAMU
6.1 [OK 01 [TonsiTue o pactBopax  (Pa3nuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
IIK 2.2 2. [IpakTHKO-OPUEHTUPOBAHHBIC
pacueTHbIe 3aJaHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHON JESATENBLHOCTY
YyeJIoBeKa
6.2 [OK 01 Uccnenoanue coiictB |HccnenoBats Gpu3nko- JlabopaTtopHnas pabota
OK 04 pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”

HNCTHUHHBIX paCTBOPOB




