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

1.1 MecTo JUCUMIVIMHBI B CTPYKTYpe oOpa3oBaTteibHOi nporpammsbl CIIO:

HuctummmHa «XuMHS»  SBISETCS YacThIO 00s3aTeNbHONW MpEeAMETHON obnactu
«EcTecTBeHHBIC HAyKW», M3ydaeTcs B 00mIeoOpa3oBaTeabHOM Iukie yuyeOHoro rutana OITOIT
CIIO. [ucuumiuHa UWMEeT MEXIUCUUIUIMHAPHBIE CBSI3U C JPYTMMH  JUCHUILTMHAMU
0011e00pa30BaTeIbHOrO UKIIA.

TpynoeMKOCTh AUCHMIUIMHBL «XUMHS» cocTaBisier 147 waca, u3 koTopeix 34 uaca
BKJIIOYAET Mpo(eccHOHAIbHO-OPUEHTUPOBAHHOE COJAepkKaHUe, YyCHUIUBatoliee MPOPUIbHYIO
COCTaBIISIFOIIYI0 M0 KOHKPETHOW Mpo(eccuu WU CIelUanbHOCTH B 3aBucuMOCTH oT PI'OC
CIIO npodeccun/cnenuanbHOCTH.

1.2 Ilesin ¥ NJIAHMPYEMBI Pe3yJIbTAThl OCBOCHH S JUCIUILJIMHBI:

1.2.1 Heaun TUCUUILIMHBI

Hean: (dbopMupoBanue y o0yyJaronmxcst XUMUYECKOMN COCTaBJISIIOLIEH
€CTECTBEHHOHAy4YHOW KapTHHbl MHMpPa KaK OCHOBBI IPHUHATUS PELICHUH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOTHON Ccpejie.

3apaumn:

e (opMUpOBaHNE TTOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMUYECKHUX TPOIIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJOCTHOW HayyHOM KapTHUHbBI MHpa, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

e Pa3BUTHE YMEHHS MPOBOJUTH PACUYETHl MO XUMHUYECKUM (OpMyJiaM U YpPaBHEHHUSIM
XUMUYECKUX PpEaKIuH, IUIAHUPOBaTh M HWHTEPHPETUPOBATH PE3YJbTAThl XUMHUYECKHX
3KCHEPUMEHTOB;

e pOopMUpOBaHHWE  HABBIKOB  MPOBEICHUS  XUMHUYCCKUX  OIKCIECPUMEHTATbHBIX
UCCIIeIOBaHUM ¢ coOmoeHueM TmpaBuil Oe30macHOro oOpalleHus C BelleCTBaMU U
1a00paTOPHBIM 000PYI0BaHUEM;

e OBJIAJICHUE YMEHUSMU aHAIU3UPOBaTh, OLEHUBATH, MIPOBEPSTh HAa JOCTOBEPHOCTHh U
000011aTh HTHPOPMAIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMyHbIX HICTOYHHUKOB;

e opMuUpOBaHHWE YMEHHUS TMPOTHO3UPOBATH TIOCIEACTBUS CBOCH JEATEIBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB,;

e popMUpOBaHHE TMOHMMAaHHUE 3HAYUMOCTU JOCTHKEHHH XUMHUYECKOW HayKu U
TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOMU cep.



1.2.2 Ilianupyemble pe3yJibTaThl 0CBOeHHUsI 00pa3oBaTe1bHON AucHMILIMHBI B c00TBeTcTBHU ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO

Kon n IInanupyemMble pe3yabTaThl OCBOCHHS JHCHUIIHHBI
HAHMEHOBaHHUe
(opmupyembIx Oo0mue JAucuMninHapHble
KOMIIeTEeH LM
OK 01. Bribupars | B yacTu TPY/10BOro BOCHUTAHMA: - BJIAQJETh CUCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKIKOYAET:
croco0bl  peleHUs | - FOTOBHOCTh K TPYHy, OCO3HAHHME IIEHHOCTH MAaCTEpCTBA, | OCHOBOIOJAraroIllUe TMOHATHA (XMMMUYECKHH JJIEMEHT, aToM,
3a1a4y TPYZIOJIO0HE; ANIEKTPOHHAsi 000JI0YKa aToma, s-, P-, d-3JEKTPOHHBIC OpOUTAIIH
npodeccuoHaIbHON - TOTOBHOCTb K aKTHBHOM JEATEIBHOCTH TEXHOJOTHYECKOW U | aTOMOB, UOH, MOJIEKYJ1a, BaJICHTHOCTD,
JeSTEIbHOCTH COLIMAJIbHOW HANpaBJIEHHOCTH, CIIOCOOHOCTh MHHUIMHPOBATH, | JJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHMCICHUS, XUMHYECKas
IIPUMEHUTEIBHO K | IUIAaHUPOBaTb W CAMOCTOSITEJIbHO  BBIIOJHATH  TaKylo | CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIpHBI 00beM, yriepoJHbIi
Ppa3Iu4HbIM JeSITENIbHOCTb; CKeleT, (yYHKUMOHANbHAs TpyIIa, paauKal, H30Mepus,
KOHTEKCTaM - MHTEpeC K pasauuHblM cdepaM MpodecCHOHANBHOM | U30MEpbl, T'OMOJOIMYECKHH psii, TOMOJIOTH, YIJIEBOJOPOIbI,
JESITENIbHOCTH, KHCIIOPOJI- W A30TCOJEp’KaIlMe€ COEAMHEHUs, OMOJIOTHYECKU
Osiagenue YHHBepCaJbHBIMHU y4eOHBIMH | aKTUBHbBIE BellecTBa (YIJIEBOJbI, JKUPbI, OCJKH), MOHOMED,

NMO3HABATEJIbHBIMH NeHCTBUAMM:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUSA.

- CaMOCTOATENIbHO (OPMYJHPOBATh M  AKTyaJU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WM OCHOBAHUS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OINpENeNATh LENH JAEATENbHOCTH, 3aJaBaThb IapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJICHUSX;

MMPOTHUBOPCUHA B

- BHOCUTB KOPPCKTUBBI B  JCATCIBHOCTb, OLCHUBATH
COOTBETCTBUEC  PE3YJILTATOB OeJIsIM, OIICHUBATb PUCKHU
HOCHCI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BHUBaTH Kp€aTHuBHOC MBIIIJICHUEC npu  pelIcHUU

YKU3HEHHBIX TTPO0IIeM

0) 0a30BbIe HCCJIEI0BATEIbCKHIE TelCTBUSA:

- BIIQJCTh HAaBBIKAMH  Yy4eOHO-HCCIEAOBATEIbCKON U
MIPOCKTHOM JIeATEILHOCTH, HABBIKAMHU pa3perieHus: mpooiem;

MOJIUMED, CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCAMHCHUA, KPUCTAJUIMYCCKAsA PCIICTKA, THIIBI XUMHYCCKUX
peakiuii  (OKUCIUTENHbHO-BOCCTAHOBUTENbHBIE,  JK30- U
SHJOTEPMUUYECKHE, PEaKIMd HOHHOTO OOMeHa), pacTBOp,
AIEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTHYECKAS
JUCCOIMAINSA,  OKHCIUTEIh,  BOCCTAHOBUTEIb,  CKOPOCTH
XUMHUYECKON peakIMHi, XHUMHUYECKOE paBHOBECHE), TEOpUU U
3aKOHBI (TGOpI/ISI XUMHYCCKOT'O CTPOCHHUA OPraHNYCCKUX BCUICCTB
A.M. bytnepoBa, TeopHs SIEKTPOJUTUYECKON IUCCOIHAIIHH,
nepuoanueckuii 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHYECKUNA S3BIK XHUMHH,
(dakToJIOTHYECKHe CBEJCHHS O CBOMCTBAaX, COCTaBe, IOJyUYCHUH U
0€30MacHOM HCIOJF30BAaHUN BAKHEUIINX HEOPTaHUYECKUX H
OpraHN4Y€CKUX BCIICCTB B 6I)ITy 158 HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTHU
YeJI0BEKa;

- YMCTb BBIABJIATH XApPaKTCPHBIC IMPHU3HAKW W B3aWMMOCBA3b
HU3YYCHHBIX HOHﬂTHﬁ, MPUMCHATH COOTBCTCTBYIOIIUC ITOHATUS
MIPH  ONMCAHUM CTPOCHUS W CBOWCTB HEOPraHMYECKUX U




- BBISABIIATD IMPUIUHHO-CJIICACTBCHHLIC CBA3HU u
aKTyaJIn3UpOBaTh 3a/ady, BBIABUIATh T'MIIOTE3y €€ PELICHMS,
HaxoaUuThb ApPTyYMCHTBI JJIsA JOKa3aTcCJIbCTBa CBOHX
YTBEPKICHUM, 3a1aBaTh apaMETPbl U KPUTEPUH PEILCHUS;

- AaHaJIu3upoBaTh IMOJYYCHHBIC B XOAC PCHICHHUA 3adadyu
pe3yJIbTaThl, KPUTHYECKU OLEHUBAaTh HX JOCTOBEPHOCTD,
IMPOrHO3UpPOBATh UBMCHCHHUEC B HOBBIX YCJIIOBHUAX,

- yYMETb IICPEHOCHTb 3HAaHUSA B IIO3HABATCIIBHYI0 H
MMPAKTUYCCKYIO o0OJactu KUBHECACATCIIBHOCTH,

- YMETb HWHTETPUPOBATh 3HAHMWS W3 Pa3HBIX INPEAMETHBIX
o0OJacrei;

- BBJIBUIaThb HOBBIE HJIEH,
IIOAXOIBI Y PELICHUA,

- CIIOCOOHOCTh HX HCIIOJIb30BaHUSI B IIO3HABATEIBHOM H
COLIMAJIBHON ITPAKTHUKE

npeajiaraTb OPUIHHAJIBbHBIC

OpraHn4YCeCKUuX  BCIICCTB n HX HpCBpaLHCHHfI; BBIABIIATH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAaHMH C  MOHATUAMH U
MNpEaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHLIX MTPECAMCTOB,

- YMETh UCIO0JIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEKIYHapOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHHU
U TpUBHAJIbHBIE HAa3BaHUS BaXHEHIIMX BeIIeCTB (ITHUJIEH,
alleTWICH, TIIMLEPHH, eHol1, GopMabAeru]l, yKCyCHas: KUCIOTa,
[JIMLIWH, YTrapHbld Ta3, YIJEKHUCIbIA ra3, aMMHuakK, rameHas
HU3BECTh, HETamicHasd HU3BCECThb, IIMThBEBAsA COoJa U IIpyrI/IX),
COCTaBNATh (OPMYIBI HEOPTraHHMYECKUX U  OPraHMYECKUX
BCIICCTB, YPABHCHUA XHMHUYCCKHUX peaKuHﬁ, OOBSACHATH HX
CMBICJI; TMOJATBEPXKAAThb XapaKTepHbIE XHMHYECKHUE CBOMCTBa
BCIICCTB COOTBCTCTBYIOIIUMHU OKCIICPUMCHTAMHU W 3allMCAMU
YpPaBHEHUN XUMUYECKUX PEAKIUI;

- YMCTb YCTaHaBJIMBATb MMPUHAAJICIKHOCTD HU3YYCHHBIX
HEOPraHWYECKUX MU OPraHUYECKHX BEIIECTB K ONPEACICHHBIM
KJIacCaM U TpyMNIaM COECIUHEHUN, XapaKTeprU30BaTh UX COCTaB U
BAKHENIIME CBOWCTBA; OINPENEIATh BUIABI XUMHYECKUX CBS3EHU
(koBasieHTHAsi, HMOHHAsA, METAJTMYECKas, BOJOPOJHAS), THUIIBI
KPUCTAINTMYECKUX  PEIIETOK  BEMIeCTB;  KIACCHU(PHUIIUPOBATH
XUMHUYCCKUC pCAKIIUU;

- chopMUpOBaTh MPEJICTABICHUSI: O MaTepPHAbLHOM EIUHCTBE
MHpa, 3aKOHOMCPHOCTAX U ITO3HABACMOCTHU SIBJICHUI mpupoaesl; O
MECTe M 3HAYCHUM XUMUU B CUCTEME €CTECTBCHHBIX HAyK U €€
ponu B o0ecredyeHur YCTOWYMBOTO PAa3BUTHUSI YEIIOBEYECTBA: B
peleHnH MpooJIeM HKOJIOTHUECKON, YHEPTeTUUECKOM U MUIIEBOI
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX
MaTepuajoB, HOBBIX HMCTOYHHKOB OSHEPIrUU, B oOOecrleueHUuu
palMoHaIbHOIO  MPUPOJOINOIL30BaHUS, B  (OPMUPOBAHUU
MHUpPOBO33pDEHUSI U OOIIEH KyJIbTyphl 4YeloBeKa, a TaKxke
HKOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3J0POBbIO
U IIPUPOJHON Cpene;

- BJIAJETh CUCTEMOM XMMHYECKUX 3HAHMM, KOTOpas BKJIKOYAET:




OCHOBOIIOJIararomue I1OHATHA (I[OHOJIHI/ITCJILHO K CHUCTEMC

NOHATUI  0a30BOrO0  ypOBHS) - H30TOIBI, OCHOBHOE W
BO30Y)KJICHHOE COCTOSHUE aToMa, THOPHIM3alUsS aTOMHBIX
opOutaneit, xumudeckas cBsi3p ("C " m "', KpaTHBIE CBS3H),

MOJISIpHAsi KOHLEHTpAIMs, CTPYKTypHas ¢opMmynia, H30MEpHs
(cTpykTypHasi, reomerpuyeckasi (LUC-TPaHC-U30MEpHsi), THIIbI
XUMHUYECKUX pEaKUMil (roMO- U IeTepOreHHble, oOpaTHUMblE U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, AUCIEPCHBIC CHUCTEMBI),
KPUCTAJJIOTUAPATHI,  CTENEHb  JUCCOLMALMM,  3JIEKTPOJIU3,
KPEKUHT, PU(QOPMHUHT); TEOPUHU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHUS
OPUYMHHOCTY M CHUCTEMHOCTH  XMMHYECKHX  SIBJICHUH,
COBPEMEHHbIE TMPEJCTABJIECHUS O CTPOEGHUU BELIeCTBa Ha
aTOMHOM, MOJIEKYJSIPHOM H  HAJMOJEKYJISIPHOM YpPOBHSX;
NpPEJCTaBICHUA O  MEXaHM3MaxX XWUMHYECKHUX  peakiui,
TEPMOJMHAMMUYECKUX U KHHETUYECKMX 3aKOHOMEPHOCTSAX HX
NPOTEKaHHWs, O XUMHYECKOM pABHOBECHH, JUCIEPCHBIX
cucreMax, (pakTOJIOrMYecKHe CBEIEHUS O CBOICTBax, COCTaBe,
MOJy4YeHHH ©  O€30MacHOM  WCIIOJIb30BAaHUHM  BayKHEHIINX
HEOPraHMYeCKUX U OpraHMYeCKUX BEIIECTB B OBITY W
NPAaKTUYECKON JEeSTeTbHOCTH YEeJNOBEKa; OOUIMX HayYHBIX
OPUHIUIAX ~ XMMHYECKOro  MPOU3BOACTBa (Ha  MpHUMepe
IIPOM3BOJICTBA  CEPHOM  KHUCIOTBI, aMMMaKa, MeETaHOJa,
nepepaboTku HeDTH);

- yMeTh TPOBOJIUTH pACUEThl 1O XHMHUYECKHM (opMyiaM Hu
YpaBHEHHUSIM  XUMHYECKUX PpEaKkUuil ¢  HUCHOJIb30BAHUEM
¢bu3nyecKux BeIMYMH (Macchl, O0beMa Ta30B, KOJIHWYECTBA
BEIIECTBA), XapaKTEPHU3YIOLIMX BEIIECTBA C KOJHMYECTBEHHOM
CTOPOHBI: pacueThl IO HAXOXKICHHIO XHUMHUYECKOH (HopMyIThI
BEIIECTBA; pacyeTbl Macchl (0O0bema, KOJIMYeCTBa BEIIECTBA)
MPOAYKTa PEaKIH, €CIA OIHO W3 WCXOJHBIX BEIIECTB JaHO B
BHJIE pacTBOpa C  ONPENEICHHOM  MaccoBOM  JoJied
PACTBOPEHHOTO BENIECTBA WJIM JAaHO B H30BITKE (MMEeT




MPUMECH); pacueTbl MacCOBOM WM OOBEMHOM JOJM BBIXOJA
MPOJYKTa peaklMy; pacueThl TerioBoro sddekra peakuui,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMeThb BBISABISTH XapaKTepHble MPU3HAKH M B3aUMOCBS3b
W3YUYEHHBIX MOHSITUH, MPUMEHSATH COOTBETCTBYIOIIME MOHATHUSA
IpU ONHUCAHUU CTPOCHUS M CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB W HMX MPEBPALLCHUN; BBISBIATH
B3aMMOCBSA3b  XMMHYECKMX  3HaHMM C  MOHATHSAMH U
IIPEJICTAaBICHUSIMU JIPYTUX NPEAMETOB Ui 00Jiee OCO3HAHHOIO
MOHUMAaHUSA U OOBACHEHUS CYIIHOCTH MaTepUaJIbHOTO €IUHCTBA
MHpa; HCIOJb30BaTh CHUCTEMHbIC XUMHUYECKUE 3HAHUS A
OOBSICHEHUS! U  TMPOTHO3UPOBAHUSA  SBJICHUN, HMEIOIIUX
€CTECTBEHHOHAYYHYIO MPUPOY;

- YMETh UCIOJIB30BaTh HAMMEHOBAHUS XUMUYECKUX COCTUHEHHM
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHHU
Y TPUBHAJIbHBIE HA3BAHUS BEIECTB, OTHOCSAIIUXCSA K U3YUEHHBIM
KJlacCaM OpraHWYECKUX M HEOPraHWYECKUX COCTUHEHUI;
UCIOJIb30BaTh XMMHUUYECKYH) CHUMBOJMKY JUISI COCTaBJIEHUS
dbopMyn  HEOPraHWYECKMX  BEIIECTB, MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEepHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX)
dbopMynT OpraHMYeCKHX BEIIECTB; COCTaBIATh ypaBHEHUS
XUMUYECKUX  peaKIud U  pacKphlBaTb MX  CYIIHOCTb:
OKUCITUTEIbHO-BOCCTAHOBUTENILHBIX ~ PEaKIUi  MOCPEICTBOM
COCTaBIIEHUSI DJIEKTPOHHOTO OanaHca JITHX PEaKIUi; peakiuil
WOHHOTO OOMEHa TIyTeM COCTaBIICHUS WX TIOJHBIX W
COKpalleHHBIX HOHHBIX YpPaBHEHMH; peakuuid TUJIpoJIn3a,

peakuui KOMILIEKCOOOPa30BaHUS (Ha npuMepe
TUAPOKCOKOMIIEKCOB IIMHKAa M aJIIOMUHHUS); MOATBEPKIAThH
XapaKTCPHBIC XUMHUYCCKHUEC CBOMCTBaA BCIIECTB

COOTBETCTBYIOIIUMU DKCIEPUMEHTAMU W 3alMCIMHU ypPaBHEHUU
XUMHYECKHUX PEAKLINN;

- YMeTh KJacCU(pUUMPOBaTh HEOPraHMUECKHUE W OpraHUYECKHE
BEIIECTBA M XUMHUYECKUE pEaKIUH, CaMOCTOSATENbHO BBIOMpATh




OCHOBaHMA M KpPUTEPUU IS KIacCU(DUKAUMU HU3yYaeMbIX
XMUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB U BaXKHEHIINE
CBOICTBa BEILECTB, PUHAUIEKAIINX K ONPEAEIECHHBIM KilaccaM
U TpyomaM CO€IMHEHMH (NMpocThle  BELECTBA, OKCHUBI,
THJPOKCUBI, COJH; YTJIEBOJIOPOJBI, MPOCThIE 3(UPHI, CIHUPTHI,
(beHobI, albJerubl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE
3UpBI, KHUPHL, YIICBOABI, AMUHBI, AMHUHOKUCIOTHI, OEJKH);
IPUMEHATh 3HAHHA O COCTaB€ M CBOMCTBAaxX BEIIECTB JUISA
SKCIIEPUMEHTAJIbHOW  IMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  IPOTEKaHMUs XMMHMUYECKUX pEakUuid U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHUS;

- yMEThb IOATBEPXKJAaTh Ha KOHKPETHBIX IPUMEpax XapakTep
3aBUCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTHM  OpPraHMYECKUX
COCIMHCHUHN OT KPaTHOCTH M THIA KoBaJIeHTHOH cBsizu ("T " m
""), B3aMMHOTI'O BJIMSIHUS AaTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; a
TaKXe OT OCOOCHHOCTEH peanu3aliM pPa3INYHBIX MEXaHU3MOB
MIPOTEKaHUs PEAKLINN;

- YMEeTh XapaKTepu3oBaTh JJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXXIEHHOM COCTOSIHUM) M MOHOB XMMMYECKUX
anemeHTOoB 1 - 4 mepuonos Ilepnommnueckoit cucremsr J[.H.
MenneneeBa M HMX BaJCHTHbIE BO3MOXHOCTH, HCIOIb3Ys
nousatus "s", "p", "d-anexTpoHHbIe" OpOUTANN, SHEPreTUYECKHE
YPOBHHU; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XMUMHUYECKHX JJIEMEHTOB U OOpa3yeMbIX MMU COEIUHEHHMH I10
nepuoaam U rpymrmam;

OK 02. Ucnonp3oBaTh

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- YMCTH IIAHUPOBATH W BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT

COBPEMEHHBIE - copMHpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO | (MIPEBPAILICHUSI OPraHUYECKUX BEIIECTB TMPH HATPEBAHHH,
CpeacTBa MOKCKA, | COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI HayKHM U OOIIECTBEHHOMW | MOMy4YEHHE STWUJIEHA U H3Y4YEHHE €ro CBOWCTB, KauyeCTBEHHbBIE
aHaamn3a U | IPaKTHKH, OCHOBAHHOT'O Ha uasnore KYJbTYp, | PEaKIIMM Ha aIbJETUbl, Kpaxmall, YKCYCHYIO KHCIOTY;
MHTEpIIpeTaluu CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B | leHaTypalusi OelKOB IpH HarpeBaHWHU, LBETHBIE peaKLUuu
uH(pOpMaIuu U | MOJUKYJIBTYPHOM MUDE; O€lKOB; IMPOBOAWUTH PEAKIMH HOHHOTO OOMEHa, OIpeneNiTh
uHGOpMallMOHHbIE - COBEpIICHCTBOBAHME S3BIKOBOM M YUTATEIBCKON KYJBTYPHI | CpeAy BOJIHBIX pacTBOPOB, KaueCTBEHHBIE peaklUU Ha cyibdar-,




TEXHOJIOTUHU JJISL
BBIMIOJTHEHUST  33j1a4
npohecCHOHATBLHOM
JeSTEIbHOCTH

KaK Cpe/ICTBa B3aMMOJICUCTBUS MEXAY JIOJbMHU U TO3HAHUS
MUDA;
- OCO3HaHUE LIEHHOCTU HAy4YHOM AESTENbHOCTU, TOTOBHOCTH

OCYIIECTBIISATH MIPOEKTHYIO u HCCIIEIOBATENBCKYIO
JIeATEeTbHOCTh UHANBUIYAIbHO U B TPYIIIE;
OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

M03HABATEJILHBIMM e CTBUSIMU:

B) padora ¢ nHopmaumeii:

- BJIQJIETh HABBIKAMH TOYYEeHUS! HHPOPMALIUU 13 HCTOYHUKOB
pasHbIX THUIIOB, CAaMOCTOATENBHO OCYLIECTBIATh IIOUCK,
aHAJIN3, CHCTEMAaTH3alMI0 U HHTEpIpeTaluio HHPOpMauu
pas3INYHbIX BUAOB U (GOPM IPEJCTABICHHUS;

- CcO3/aBaTh TEKCTHl B pa3M4yHbIX (opMarax C Y4eTOM
Ha3HaueHUs MHGOpMAlMM U LEJIeBON ayAUTOpUH, BHIOMpas
ONTUMAIIEHYIO (DOPMY MPEICTABICHHUS U BU3YyaJTH3AIHNH;

- OLIEHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAIINH, €€
COOTBETCTBHUE MMPABOBBIM U MOPAILHO-ITHYECKIM HOpMaM;

- HCII0JIb30BaTh cpeacTBa MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTHHA B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHM3alMOHHBIX  3aJad  C
coOIr0IeHIEM TpeOoBaHUI SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TMTHEHBI, pecypcocOepexeHns, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

- BJIQ/IETh HaBBIKAMHU PACIIO3HABAHMSA U 3aLIUTHI HH(OpMAINH,
nH(pOpMaIMOHHOW 0€30MMaCHOCTH JIMYHOCTH;

KapOOHAT- W XJIOPHUI-aHUOHBI, Ha KAaTHOH aMMOHUS; PEIIaTh
SKCIEPUMEHTAIbHBIE 3aJaud 1o TemaM "Mertamiel" ©
"Hemetainnbl") B COOTBETCTBUM C IpaBWJIaMU  TEXHUKHU
0€301acHOCTH MpU OOpaIICHUH C BEIIECTBAMH M JJaOOPATOPHBIM
000pyZOBaHUEM; TMPEACTABIATh  PE3YyJIbTaThl XHUMHYECKOTO
IKCIIEpUMEHTa B (OpME 3allMCH ypPaBHEHUH COOTBETCTBYIOIIMX

peakumii W (GOPMYJIHPOBATH BBHIBOABI HAa OCHOBE JTHUX
pe3yJIbTaToOB;
- yMeThb  AaHANU3UpOBaTh  XUMHUYECKYI0  HH(OpMalMio,

[OJy4yaeMyl0 M3 pa3HbIX MCTOYHUKOB (CPEICTB MAacCOBOM
uH(popmanuu, cetb UHTEpHET U n1pyrue);

- BJIaJIeTh OCHOBHBIMU METOJ[aMU HAyYHOI'O TIO3HAHUS BEILECTB U
XUMHUYECKUX SIBJICHUH (HaONroAeHHE, U3MEPEHUE, IKCIEPUMEHT,
MO/JICJINPOBAHUE);

- yMeThb HIpPOBOAMUTH pacueTbl MO0 XUMHUYECKUM (opmynam U
YPaBHEHHUSAM  XMMHMUYECKHX pEaKkUUd C  HCIOJb30BaHUEM
¢u3NYeCKUX  BEJIIMYMH, XapaKTepU3YIOUIMX BellecTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpMalbHbIE
yCIOBHsI) Ta30B, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAHHUA MJI1 NPUHATHS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELECTBAMU
U UX IPUMEHEHUEM;

- YMeTh CaMOCTOSATEJIbHO IUJIAHUPOBAaTh U  NPOBOJUTH
XMUMUYECKUH HKCHEpUMEHT (TOIy4YeHHE M H3y4YeHHE CBOICTB

HCOPTaHUYCCKUX MW OpPTraHUYCCKUX BCHICCTB, KA4YCCTBCHHBLIC
pcaknuu YTJICBOAOPOOOB Pa3JINIHBIX KJ1aCCOB u
KHCJIIOPOACOACpKAIIINX OpPraHu4e€CKux BCIICCTB, pemicHue

HKCIEPUMEHTAIBHBIX 3371a4 10 PACIO3HABAHUIO HEOPTaHHMUECKUX
U OpraHMYECKUX BEIIECTB) ¢ COOI0ICHNEM MPaBUIl OE30MMaCHOTO
oOpaleHns C BellecTBaMH U Ja0OpaTOPHBIM 00OpYIOBAHUEM,
dbopMyIHpOBaTH  IETM  WCCIEAOBAaHHS, TPEAOCTABISATH B
pa3nu4YHOl (hopMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U
OLICHMBATh UX JOCTOBEPHOCTb;




- YMETb OCYILECTBIIATH LEJICHAIIPABICHHBIM ITOUCK XUMUYECKOU
uH(pOpMallMd B Pa3UYHbIX HMCTOYHUKAX (Hay4yHas M y4eOHO-
Hay4yHas JUTepaTypa, CPeICTBa MAacCOBOW WH(OpMAIUH, CETh
WuTepHeT u Apyrue), KpUTUYECKH aHAIM3UPOBATh XUMUYECKYIO
uHpopmanuio, rmnepepadaThiBaTh €€ W HUCIHOJb30BAaTh B
COOTBETCTBUH C TIOCTABJICHHOW y4eOHOH 3a/1a4eii;

- BJIAJIETh CHUCTEMOM 3HAHUM O METOJAX HAYyYHOrO IO3HAHUS
SBJICHUM TNPUPOJIbI, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax H
YMEHUSAMH TPUMEHSATh 3TH 3HAHHUS TPU SKCIEPUMEHTAIHHOM
UCCIICIOBAHUM BEIIECTB M JUIsI OOBSACHEHUS XHMHUYECKUX
SBJICHUW, MMEKIMNX MECTO B MNPUPOAE IPAKTHUYECKOU
JIeATEIbHOCTH Y€JIOBEKA U B MIOBCEIHEBHOW KU3HH;

OK 04. BddexTuBHO

B3aMMOJIENCTBOBATh U

paboratb B
KOJUJIEKTHBE u
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITEIbBHOCTH |
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM U COIMANLHON e TEIbHOCTH;

OBiajeHne  YHUBEPCAJIBLHBIMH  KOMMYHHMKATHBHBIMH
JEeHCTBUSIMHU:

0) coBMecTHAasl 1eATeJIbHOCTD.

- MOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOU H
UHAUBUAYaIbHON paboOThI;

- MPUHUMATH enu COBMECTHOM JIeATEeITLHOCTH,
OpPTaHHW30BBIBATH W KOOPJIWHUPOBATH JICUCTBUS TIO €€
JMOCTHIKEHUIO: COCTaBJSITh IUJIAH JEHCTBHM, paclpenemsTh
POJIU C YYETOM MHEHHUH YYaCTHUKOB OOCYXIAaTh Pe3yJIbTaThl

- YMeTh IUJIAHUPOBATh U BBINOJHATH XUMHUECKUI SKCHEPUMEHT
(mpeBpailleHusi OpraHUYECKHUX BEIIECTB IpU HArpeBaHUW,
[OJyYeHHE ATUJICHA U U3yYeHHE €ro CBOWCTB, KaueCTBEHHBIE
peakuuMu Ha ajbAETUAbl, Kpaxmaj, YKCYCHYI KHCIOTY;
JeHaTypaluusi OeNKOB MpU HarpeBaHWHU, LIBETHHIE pEaKIuu
0€nKOB; MPOBOAUTH PEAKIMM HOHHOTO OOMEHa, OIpeneNnsiTh
Cpelly BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMH Ha Cyibdar-,
KapOOHAaT- M XJIOpUA-aHHOHBI, Ha KaTHOH aMMOHMs; pelaTh
OKCIIEpUMEHTANIbHBIE  3a7auu 1o TemMaM "Metamnel" U
"Hemeramnbl") B COOTBETCTBUM C TpPaBWIAMH  TEXHUKHU
0€30MacHOCTH MpH OOpAIllEHNHU C BEIIECTBAMHU U J1a00paTOPHBIM
00Opy/IOBaHHEM; TPEACTABIATh PE3yJNbTaThl XUMHYECKOTO
AKCIIEpUMEHTa B (pOopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

COBMECTHOM paboTHI; peakuuii u  (GOpPMYJIHMpPOBATH BBIBOABI Ha OCHOBE JTHUX
- KOOpPAMHHUPOBATb U BBHINOJHATH pPabOTy B YCIOBUSX | pe3yibTaToOB;

peanbHOro, BUPTYaJILHOT'O u KOMOWHUPOBAaHHOIO | -yMEeTh ~ CaMOCTOSITEIbHO  IUIAHMPOBAaTh M TPOBOJUTH
B3aUMOJICVCTBUS; XUMHUYECKHM SKCIIEpUMEHT (MOJIy4eHHE W H3Yy4YEeHHE CBOMCTB
- OCYULIECTBJIATH IIO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B | HEOPTaHUYECKUX U OPraHUYECKHUX BELIECTB, KAaYECTBEHHBIC
pa3IMYHBIX  CHTyalUsX, HOPOSABISITH  TBOPYECTBO U | peakUuu YIJIEBOJIOPOOB pa3IMYHBIX KJIACCOB "
BOOOpakeHue, ObITh HHUIIUATUBHBIM KHUCIIOPOJCOACPKAIIMX  OPraHMYECKUX  BEIIECTB, PpEILICHUE
OBaagenne YHHBEpPCAJbHBIMU PEryJasTHBHBIMH | DKCIIEPUMEHTAIbHBIX 3334 110 PAaCIO3HABAHMIO HEOPTAaHUYECKUX
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AeCTBUSAMMU:

I') NPHHSATHE cedsl U IPYTHX JIIOIei:

- NPUHUMATh MOTHBBI U ApPTYMEHTHl JAPYTHUX JIIOJEH
aHaJIN3€ PEe3ybTaTOB IEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIOJICH Ha ONIHOKH;
- pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMHU JPYroro
YeJIOBEKa;

pu

1 OPTaHWYECKUX BEIIECTB) C COOIOICHUEM TIPaBUIT OE30ITaCHOTO
oOpaiiieHus ¢ BelIeCTBAMH M JIAOOpATOPHBIM 00OPYIOBaHHEM,
dbopMyMpoBaTh  IEAM  WCCICAOBAHHS, IMPEAOCTAaBIATH B
pa3nuuHOi (hopMe pe3ysbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U
OLICHUBATb UX NOCTOBCPHOCTD,

OK
ConencTBoBaTh
COXPAaHCHHUIO
OKpY’Kalollel Cpejibl,
pecypcocOepeKeHuIo,
NPUMEHSTh 3HAHUS 00
W3MCHCHUHU KJIIMMATa,
TIPUHITUITBL
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIHSIX

07.

B o0Js1acTH 3K0J10rM4eCcKOro0 BOCIIUTAHUS:

- ¢(hOpMUPOBAHHOCTH 3KOJOIMUYECKON KyJbTYphl, IOHUMaHHUE
BIIMAHUA COIIMAJIbHO-3KOHOMMNYCCKUX IMpouccCcoB Ha
COCTOSIHUE TNPUPOJHOW M COLMAIBHOW Cpenbl, OCO3HAHHE
r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPoodIIeMm;

- IUIAHUPOBAHME U OCYLIECTBIICHUE JEHCTBUI B OKpPYXKarOIeH
cpelne Ha OCHOBE 3HAaHMs LEIed YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA;
aKTUBHOE  HEINpUATUE
OKpYXaIoIlIei Cpeae;

- YMEHHUE NMPOrHO3UPOBATh HEOIArONMpPUATHBIE YKOJIOTHYECKHUE
IIOCJIEJICTBHS IIPEANPUHAMAEMBIX JCHCTBUM, IPENOTBpallaTh
ux;

JNEUCTBUM, MPUHOCAIIUX  Bpel

- pacImpeHue OITbITa JACATCIIBHOCTH 3KOJIOTHYCCKON
HAITPaBJICHHOCTH,
- OBJIaICHUC HaBBIKaMU y‘~I€6HO'I/ICCJ'ICI[OBaTeJ'II)CKOI\/JI,

HpOCKTHOﬁ U COLMaJIbHOM ACATCIIBHOCTH,

- cOpMUPOBATH MPEACTABICHUS: O XUMHUICCKOU COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIA XMMHUU B IO3HAHUU
SBIICHUI TIPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS M KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAJIBbHOW I'paMOTHOCTH, HEOOXOAMMOM
JJIA pemicHuAd MMPAKTUICCKUX 3aga4d n OKOJIOTHYECKHU
000CHOBaHHOTO OTHOILEHHS K CBOEMY 3J0POBBIO M IPUPOIHOM
cpene;

- yMeTh cOOJIOAATh MpaBWIa KOJIOIMYECKH LeI1eco00pa3Horo
NOBEJCHU B OBITY M TPYIOBOM JEATENBHOCTH B IIENAX
COXpPAHEHHsI CBOETO 3JI0POBbS M OKPYXKAOLIEH NPUPOTHOU
Cpellbl; YYMUTHIBATh ONACHOCTb BO3ICHCTBHS HA  JKHUBbBIE
OpTraHHU3MBbI OMpECaACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIOKa3aTessl MPeAeIbHON JOIyCTUMON KOHIIEHTPALUY;

- YMCTb HOPOTrHO3UPOBATH, AHAIU3UPOBATL W OLOCHUBATH C
MO3ULMI SKOJOrHYecKoi 6€30MaCHOCTH MOCIECTBHSI OBITOBOM U
IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboTKOI BEIeCTB; UCIOIb30BaTh MOJYUYSHHbIE 3HAHUS [T
NPUHATUS TPAMOTHBIX pEUIeHHH mpobiieM B CUTyalMsX,
CBS3aHHBIX C XUMHEW;

- yYMeThb OCO3HaBaTh OMNACHOCTh BO3JEHUCTBUS Ha JKUBbBIE

OpraHu3Mbl  ONPEIEICHHBIX  BEUIECTB, IIOHUMAas  CMBICI
MIOKa3aTessl IPEeAeIbHOM  JTOMyCTUMOM  KOHLEHTpauuu, W
NOSCHATH  HA  TIpUMEpax  CIOCOOBl  yYMEHbLIEHHS WU

MPEIOTBPALICHUS] WX BPEIHOIO BO3ACHCTBUS HA OpPraHu3M
YeJoBeKa.
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2. CTpyKTypa U coaepxaHue 0011e00pa3oBaTeIbHON JUCIHIUILIHHBI

2.1. O0beM JTUCHUILIHHBI H BUbI Y4eOHOH NeATeJbHOCTH

Buj yueOHoi#i 1esiTe IbHOCTH

O0beM B yacax

O0beM 00pa3oBaTeJbHONH MPOrpaMMBbI IV CIIUTLTTHHBI 147
Jlekuun, ypoku 61
Ip. 3ansaTus 78
B T.4.

OCHOBHOe cojIep:KaHue 105
B T.U.

TEOpETUIECKOe 00yUeHUe 61
MIPAKTUYECKHE 3aHSATHE 44
IIpodeccnoHaTHHO-OPHUEHTUPOBAHHOE CO/IEP:KAHNE

(comepxaHue NPUKJIATHOTO MOTYJIS)

B T.4.

TEOPETUYECKOE 00yUCHUE

MIPAKTUYECKHE 3aHSATHE 34
IIpomeKyTOUYHASI ATTECTALHUSA 8
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2.2. TemaTnyecKuii IJIAH U COJIePKAHHE TUCHUILINHBI

Conep:kanue y4yeOHOro MaTtepuasia (0CHOBHOE M NMPO(eccCHOHAIBLHO-

HaumeHoBaHue . Oo0bem dopmMupyembie
N —— OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON 4ACOB KOMITETCHIHH
MOYJIb (IIPH HAJTHYUH)
1 2 4
Pasnes 1. OcHOBBI CTPOEHHUsI BelleCTBA 10
Tema 1.1 Crpoenne | OCHOBHOe co/lep:KaHue 6
atomoB xumHu4eckux | Teopernueckoe o0yueHue: 4
3JIeMEHTOB 4 | CoBpeMeHHasi MoOJielb CTPOCHMSI aroMma. OJIEKTPOHHas KOH(UTrypalus aToMa.
npupoaa Krnaccudukanuss XUMHYECKUX JJIEMEHTOB (s-, P-, d-ajeMeHThl). BaneHTHBIC OK 01-
XHMHY€ECKOM CBSA3H 3NEKTPOHbL.  BaneHTHOCTb.  DIJIEKTpOHHAs  NpUPOJAa  XUMHYECKOM  CBSI3W. ’
DNEeKTPOOTPUIIATEITLHOCTh
IIpakTnyeckoe odyueHue: 2
Pemenue 3amad Ha cOCTaBICHHE XMMHYECKHX (POPMYJ JABYXAaTOMHBIX COEIUHEHHM
(okcuaoB, Cynb(hUI0B, THIPUIOB H T.I1.).
Tema 1.2 | OcHOBHOE colepKaHNe 4
Iepuoanyeckuii Teopernyeckoe odyveHue: 2
3aKOH M Ta0Juna [Tepuonnueckas cucrema xumuudeckux 3nemeHToB J[.M. MenneneeBa. duznueckuid
A.A. MenpneieeBa cmbicn [lepumogmueckoro 3akona J[.M. MenpneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB B
COOTBETCTBUM C IOJIOKEHMEM XHMHYECKOro aieMeHTa B llepmonnueckoil cucrteme.
MupoBo33peHueckoe U HaydyHoe 3HaudeHue llepmoamyeckoro 3akona J[.U. OK 01. OK 02-
MenpeneeBa. Ilpornozsr .M. MenneneeBa. OTKppITHE HOBBIX XHMHUYECKUX ’ ’
3JIEMEHTOB.
IpakTHYecKkoe o0yveHue: 2
Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUI HAa XapaKTEpU3ALHNIO
XUMHYECKHX 3JIEMEHTOB: «Merannnyeckue/HeMeTaJuInueCcKre CBOICTBA,
NEKTPOOTPULATEILHOCTE M CPOACTBO K DJIEKTPOHY XHMMHMUECKHUX DJJIEMEHTOB B
COOTBETCTBHE C HUX D3JEKTPOHHBIM CTPOECHHUEM M TOJOXKEHHEM B IEPHUOIUYECKON
cucTteMe xumuyeckux 3semeHToB .M. MenneneeBay.
Pa3znen 2. XuMuueckue peakiuu 12
Tema 2.1  Tunbl | OcHOBHOE cofep:KaHHe 6 OK 01;
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XUMHYECKHX
peakuuii

TeopeaneCRoe oﬁyqelme:

Knaccupukanus W TUOBI XUMHUYECKHX PEAKIUHA C y4aCTHEM HEOPraHUYeCKUX
BeulecTB. KonnuecTBeHHBbIE OTHOIIEHHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBl B XMMHUU W PACUEThl MO YpPaBHEHUSM XUMHUYECKUX peakuuid. Moib Kak
eIMHMIIa KOJHYecTBa BemlecTBa. MoisipHas macca. 3aKOHbI COXPAaHEHHS MAacChl U
sHepruu. 3akoH ABoraapo. MomspHbiii 00beM ra3oB. OTHOCUTEIbHAS TUIOTHOCTH
ra3os.

Peakiuu komruiekcooOpa3oBaHus C y4aCTHEM HEOPTaHMUECKUX BEIIECTB (Ha MpuMepe
T'UIPOKCOKOMIIJICKCOB IIMHKA U aTIOMUHUS).

IIpakTnyeckoe odyueHnue:

Pemenue 3a1a4 Ha COCTaBIEHNUE YPABHEHUN PEAKIUIA:

— COCIMHEHHS, 3aMEIICHUS, pa3lIOKEeHUs, OOMEHa W peakuuid C ydacTHEM
KOMIUIEKCHBIX COEAMHEHUH (Ha MpUMeEpe I'MIPOKCOKOMILIIEKCOB aJTFOMUHUS U IIUHKA);
— OKHUCJIUTENIBHO-

BOCCTAHOBUTEJIbHBIX PEaKLUi C UCIIOIb30BAaHUEM METO/Ia 3JIEKTPOHHOI0 OajlaHca,

— C y4aCTHeM KOMILIEKCHBIX COeIMHEHUN (Ha MpuMepe THAPOKCOKOMITTIEKCOB ITMHKA U
QTIOMHUHHUS).

Pemenne 3amau Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa peaKIuu
COEIMHEHMS; MacCOBOW WJIM OOBEMHOM JI0JIM BBIXOJA MPOJIYKTA PEaKIUU COeIMHEHUS
OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHUH Ta30B; KOJIUYECTBEHHBIX
XapaKTepUCTHK HCXOJHBIX BEHIECTB M MPOJAYKTOB peakluuu; wmacchl (00beM,
KOJMYECTBO BEIIECTBA) MPOAYKTAa PEaKIUHU, €CIU OJHO M3 BEIIECTB JIaHO B BUJE
pacTBOpa € ONPEAEIEHHOW MacCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA.

Tema

2.2

DJIeKTPOJTUTHYECKAS

JTUCCOLHALINSA
MOHHBLIA 00MEH

H

OcHoBHOE coaepkaHue

TeopeTnueckoe ooyueHue

N

Teopus snexTponuTHueckoi auccounanuu. Peakiun nonnoro ooMena. CocrapieHue
YpaBHEHMH peakiuii HMOHHOTO OOMEHa IyTeM COCTaBJIEHUS UX IMOJHBIX U
COKpAalIEHHBIX MOHHBIX ypaBHeHuH. I'mapomus coneil. CocraBieHHe peakuuid
ruponusa coyied. 3Hau€HUE TUIPOJIM3a B OMOJOTMYECKMX OOMEHHBIX IpOIleccax.
[IpuMeHeHne ruipon3a B IPOMBIIIIEHHOCTH.

IIpakTH4yeckoe o0yueHue

Pemrenne 3amaHuii Ha COCTaBIICHHE MOJIEKYJISIPDHBIX M MOHHBIX PEAKUUN C y4acTHEM

OK 01;
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OKCHJIOB, KHCJIOT, OCHOBaHHUW U COJIeH, HOHHBIX pEeaKIUi TUAPOIN3a COoJeH,
YCTAaHOBJICHUE N3MEHEHHS KHUCJIOTHOCTH CPEJIbI.

KonTpoabHasi padora

«CTpoeHue BelecTBa 1 XUMUYECKHE pEaKLUn» 2
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIeCTB 24
Tema 3.1 | OcHOBHOE coep:KaHue 6
Knaccupuxaumus, Teopernueckoe o0yueHue: 2
HOMEHKJIATYpa u | Knaccupukanusi HEOpPraHMYeCKHX BeImIeCTB. [IpocThle ¥ CIOXHBIC BEIIECTBA.
CTpOeHune Mertamiel u Hemeramabsl. OcobeHHocTu crpoeHus. Pusndeckue cBoiictBa. OCHOBHBIE
HEOPraHu4eCcKux KJIACChl CJIOKHBIX BELIECTB (OKCHIbI, THUAPOKCHUIBL, KHCIOTBI, COJIUM U Jp.).
BelleCTB HomeHnknatypa ¥ Ha3BaHHME HEOPraHMYECKUX BEIIECTB HUCXOAS U3 UX XUMHYECKOM
(bopMyIIBI WIIM COCTABIEHUE XUMHUYECKOHW (POPMYITBI NCXO/S U3 HAa3BaHUS BEIIECTBA 110
MEXYHapOAHOM UM TPUBUAIBHON HOMEHKJIIATYpE. OK 01
IIpakTH4eckoe o0yueHue 4
Pemenune 3amau Ha pacdyer MaccoBOM Joiu (Macchl) XHMHUYECKOTO 3JIEeMEHTa
(coenuHeHMs) B MoJIeKyse (cMecH), NMpaKTHYECKUX 3aJaHui 1o Kiaccudukanuy,
HOMEHKJIAType M XHUMHUYECKUM (opMynaM HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, MPAKTUYECKUX 3aJaHUM Ha OINpPEIEICHNE XMMUUECKON aKTMBHOCTHU BEIECTB
B 3aBUCHMOCTH BU1a XUMHUECKOM CBSI3U U THIA KPUCTAININYECKON PEIIETKH.
Tema 3.2 ®Pusuko- | OcCHOBHOE coiepKaHue 12
XUMHYecKHne TeopeTnueckoe odyueHue: 6
CBOiiCTBA Me:xmornekysipHble B3auMoaencTBusa. Kpucramioruaparsl. ArperaTHble COCTOSIHUS
HEOPraHu4eCKux BeulectBa. Kpucraminueckue u amopdHble BemiecTBa. THMBl KPUCTAUIMYECKUX
BelleCcTB pemeTok  (aTOMHas, MOJIEKYJIpHas, WOHHAs, MeTaJylnuyeckas). 3aBUCHUMOCTb
(¢u3MYeCKUX CBOMCTB BelIeCTBA OT THUIA KPUCTANIMYECKOW pemieTk. [IpuuuHbl
MHOroo0Opasusi BemiecTB. COBpeMEHHBbIE TPEACTABICHUS O CTPOSCHHM TBEP/bIX, OK 01, OK 02;
KHUJKUX U Ta3000pa3HbIxX BenlecTs. Kuakue KpucTaibl.
IIpakTHyeckoe o0y4yeHune: 6

Pemrenne 3amaHmii Ha COCTaBIEHUE YPAaBHEHHMM XMMHMUYECKHX PEAKIM C y4acTHEM
IIPOCTBIX U CJIOKHBIX HEOPraHWYECKHUX BELIECTB: OKCHUJOB METAJLIOB, HEMETAJLUIOB U
aM(QOTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHUX KHUCIOT, OCHOBAaHUH U aM(OTEpHBIX
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THJIPOKCHUJIOB, HEOPTAHUYECKUX COJICH, XapaKTEePHU3YIOIMIMX MX CBOHCTBA M CIIOCOOBI
MOJIy4YEHHUs, MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUil Ha CBOMCTBA U
MOJTYYE€HUE HEOPTraHUYECKUX BEUIECTB.

Tema 3.3 | OcHOBHOE cojIep:KaHue 4
IIpousBoacTso Teopernyeckoe o0yueHue: 2
HEOPraHu4eCcKHuX OOmue npencTaBiICHUS O MPOMBIIUIICHHBIX CIIOCO0AX TMMONMYYCHHS XUMHUYECKUX
BellecTB. 3HAYEHHE U | BelmecTB (Ha MPUMEpPE MPOM3BOICTBA AMMHAKA, CEPHOU KHCIIOTHI).
npuMeHenue B ObITY | Uepnas M 1BeTHas Meraulyprus. I[IpakTHyecKoe NPUMEHEHHE 3JIEKTPOJIM3a s
M Ha MPOU3BOACTBE MOJIYyYEHUsl IIEJIOYHBIX, ILIEJIOYHO3EMEIbHBIX METAaUIOB W amoMuHug. CTexkino u .
CHJINKATHAs IIPOMBIIIIEHHOCTb. OK 01, OK 02;
[TpoGiema 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB.
IIpakTnueckoe odyueHue: 2
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM IO COCTABJICHUID XHMHUYECKUX
peakuuii ¢ y4YacTHEM HEOPraHMYECKUX BEIIECTB, HCIONb3YEMbIX Uil HX
UICHTH(UKAIIUN W TPOMBIIIJICHHBIX CIIOCOOOB MOJTYUYSHHUSI.
KonTtpouabnas padora 2
«CBoiicTBa HEOPraHMUECKHUX BEIIECTB)»
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BellleCTB 29
Tema 4.1 | OcHOBHOE cOoep/KaHNE 5
Knaccupuxkaumus, Teoperuueckoe o0yueHue: 3
CTpoeHue U | [losBneHue U pa3BUTHE OPraHUYECKOM XMMHUHM Kak Hayku. [IpenMer opraHndeckoin
HOMEHKJIaTypa XUMHHU. MeCTO M 3HaYeHUE OpPraHUYEeCKONM XHMHUU B CHUCTEME €CTECTBEHHBIX HayK.
OPraHuYecKux B3anMoCBsI3b HEOPraHUUECKUX U OPTraHUYECKUX BEILIECTB.
BCIIECTB XHWMHMYECKOE CTPOCHHE KaK MOPAIOK COECIMHEHMSI aTOMOB B MOJIEKYJIE COTVIACHO MX
BaJIEGHTHOCTU. OCHOBHBIE TOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOCHUSI OPraHUYECKUX OK 01:

coequHeHniit A.M. bBytiepoBa. VYTIEpOAHBIA CKEJIET OPraHUYECKOW MOJICKYJIbI.
MornekysipHble U CTPYKTypHbIE (pa3BepHYyTble, COKpAIEHHbIE) XHUMHYECKHE
¢bopMynbl. 3aBUCUMOCTh CBOWCTB BELIECTB OT XUMHYECKOIO CTPOEHUS MOJIEKYIL.
N3omepuss u wu3omepsl (CTPYKTypHasi, reoMeTpuyeckas (I[HC-TPaHC-U30MEpHs).
KpatHocth xumuueckoit cBsizu. Ilonarue o dyHkumonanbHO#M rTpymme. IlpuHnummel
KJacCcu(UKALMU OpPraHUYECKUX COeAMHEHUH. MexXIyHapoaHas HOMEHKIATypa H
ITPUHLIMIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCIUHCHUM.

16




IIpakTnyeckoe odyueHue:

Pemenne 3amaHwii Ha COCTaBJICHHE HA3BAaHUN OPraHWYECKUX COCIUHEHUH TIO
TPUBHAIBHON WIM MEXJIYHApOJIHOHW CHUCTEMAaTHYCCKOW HOMEHKJIAType, 3aJlaHui Ha
COCTaBJICHHE TOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHHUECKUX BEUIECTB
OTJICIBHBIX KJIACCOB, 3aJa4 Ha ONIpEJCIICHHE NMPOCTeHIIed (OopMysIbl OpraHu4YecKOon
MOJIEKYJIbI, UICXOJIsl U3 3JIEMEHTHOTO cocTana (B %).

Tema 4.2 CsoiicTBa
OpPraHuYecKux
coeHHEeHU

OCHOBHOE co/Iep:KaHue

14

TeopeaneCRoe oﬁyqe}me:

10

IIpenensHble yriesonoponbl. I'opeHre MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHHKOB
TeIia B TPOMBIIUICHHOCTH M ObiTy. CBOICTBa TPUPOAHBIX YTIEBOAOPOIOB,
HaXO0XJIECHHUE B IPUPOJIE U IIPUMEHEHHUE AJIKAHOB.

Henpenenbusle yriaeBoopoasl. Mcnonb3oBanue BbICOKON PEAKIIMOHHON CIOCOOHOCTH
QJIKEHOB B XHMMHYECKOM MNPOMBIIIICHHOCTU. [IpuMeHeHne STwiIeHa W IpOIHJICHA.
[Tomumepusanusa queHoB. Kaydyku HaTypanbHbI U CHHTETUYECKHE.

IIpuMmeHeHNEe aLEeTUIIEHOBBIX YrieBonoponoB. IlommBuHMIanerar. ApoMaTH4ecKue
yri1eBo10poibl. OCOOCHHOCTH XHUMHUYECKHX CBOMCTB roMoJioroB OeH3ona. CBoiicTBa U
IIPUMEHEHHE aPEHOB.

I'unpokcuibHble CcOeQUMHEHMs. MeTaHos, €ro MPOMBIIUIEHHOE MOJIy4YeHHEe W
IIPUMEHEHHE B IPOMBIIUIEHHOCTH.  bHonormdeckoe  aelWcTBHE  METaHOJA.
Crneuungurueckue cnocoObl TMONy4YeHHUs HSTuioBoro chnupta. Dusmonormueckoe
JEWCTBUE ITAHOJIA.

AJbieru bl 51 KETOHBL. Peakuyn MMOJINKOHICHCALTN N : oOpa3oBaHue
¢deHonopopmanbaeruAHbIX cMod. [IpumMeHeHMe U TOdy4YeHHE KapOOHMIIBHBIX
coequHeHuil. [IpumeHenne anbAerui0B U KETOHOB B OBITY U TPOMBIIIJIEHHOCTH.
KapOonoBele kucinotel. Baxkselme mnpeacTtaBUTeI KapOOHOBBIX KHCIOT, HUX
Ouosoruueckas posb, crnenuduueckre crnocoObl MOTyYeHHs], CBOMCTBA U IPUMEHEHNE
MYypaBbUHOHM, YKCYCHOM, NaJbMUTHHOBOM UM  CTEapUHOBOM; aKpUIOBOM U
METaKpHUJIOBOM; OJICMHOBOM, JIMHOJEBOW M JIMHOJICHOBOMW; IABEJIEBOM; OCH30MHOM
KHCJIIOT.

IIpakTHYeckoe 00yUeHue:

Pemrenne 3amaHuii Ha COCTaBICHUE YPAaBHEHMM XMMHMUYECKUX PEAKLM C y4acTHEM
OpPraHMYECKHUX BEIIECTB HAa OCHOBAHMM HMX COCTaBa M CTPOCHMS, 33JaHUM Ha

OK 01; OK 02.
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COCTABJICHME YPAaBHCHMM XHMMMUYECKUX PpEaKIU, WUIIOCTPUPYIOLIMX XUMUYECKHE
CBOMCTBA C Y4ETOM MEXAHU3MOB IIPOTCKAHUS JAHHBIX PEAKLUN U FCHETUYECKOM CBA3U
OpPraHWYECKUX BELIECTB PA3HBIX KJIACCOB, PACYETHBIX 3a/a4 10 YPABHEHUSM PEaKLUH
C Y4aCTUEM OPraHUYECKHUX BEILIECTB.

Tema 4.3 | OcHOBHOE CO/Iep:KaHME 8
Opranunyeckue TeopeTnueckoe odyueHue: 6
BellecTBa B | Haxoxnenue B mpupoje, coctaB U (u3MuUecKue  CBoiicTBa  HedTH.
JKM3HEIeATeJIbHOCTH | TormmBHOSHEpreTuieckoe 3HadeHue HedTu. [IpoMblimieHHas mepepaboTka HEPTH.
YeJI0BeKA. Pextudukamus HedTH, OCHOBHBIE (pakuuu ee pas3AeleHHs, WX HUCIHOIb30BaHUE.
ITpoussoacTBo U | BropuuHas nepepa®oTka HedTenmpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOIUIMBA.
NpUMEHEeHHe [Ipupoansiii u mnomyTHBIH HepTsAHOW Tra3pl. CpaBHEHHE COCTaBa MPUPOJIHOTO H
OPraHuYecKux MOMYTHOT'O Ta30B, UX IPAaKTHUYECKOE HUCHojb30BaHUE. KameHHbIN yronb. OCHOBHBIE
BelleCTB B | HAIpaBJIEHUsI MCIOJB30BAaHUS KAMEHHOTO YIUIA. DKOJOTHYECKHE AaCIeKThl J0OBIYH, OK 01; OK 02.
NPOMBIIIEHHOCTH nepepaboTKH M HCIIOJNB30BAaHHUA TOPIOYMX HCKomaeMbix. OOpa3oBanue He(TIHOM
IUICHKU HA MOBEPXHOCTH BOAbI. KaTanutuueckuii KpeKUHT napaduHa (UiIu KepoCcHuHa).
PacTtBoprMOCTh pa3iuyHbIX HEPTENpPOAYKTOB (OEH3MHA, KEPOCHHA, IU3EIHHOTO
TOIUINMBA, Ba3eNnHa, mapapuHa) Ipyr B IpyTe.
IIpakTHyeckoe o0yueHue: 2
Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUW IO COCTABJICHHUIO XHMHYECKUX
peaKiuii ¢ yyacTHeM OPraHu4eCKUX BEIIECTB, UCIONb3YyEeMbIX IS X UACHTH(PUKAIIUU
B OBITY U ITPOMBIIIIIICHHOCTH.
KonTtpouabHnas paGora
«CTpoeHHe U CBOWCTBA OPTAHMUYECKUX BEILIECTB) 2
Pa3znen 5. Kunernueckue M TepMOIMHAMUYECKHE 3AaKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKUX pPeakumi 12
Tema 5.1 | OcHoBHOe conep:kaHue
Kunermaecxue TeopeTnyeckoe oGydeHue: 2
3AKOHOMEPHOCTH Xumunueckue peakiuu. Knaccuduxarms XuMHUuecKux peakiuii: mo (pasoBoMy cocTaBy
MpOTeKaAHUS (TOMOTEHHBIE U TETEPOTeHHBIE), TT0 UCIIOJIb30BAHUIO KaTaIn3aTopa (KaTATUTUYECKUE U OK 01, OK 02;
XUMHIECKHX HEKaTaJTUTHYECKHE).
peaxkumii

CkopocTh peaklMu, €€ 3aBUCHUMOCTb OT pa3iM4yHbIX (DAKTOpOB: IMPHUPOJIBI
pearupyoomux BEHIECTB, KOHLUEHTPALMU pEarupyroliuX BEIIECTB, TEMIEPATypbl
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(mpaBunio  Banr-I'odda), miomanu  peakqUOHHOW  TOBEPXHOCTH,  HAIWYHA
Karanusaropa. Poib KaTaau3aTopoB B MPUPOJE U IPOMBILIUIEHHOM IIPOU3BO/ICTBE.
OHeprus akTUBAaLMU. AKTUBHPOBaHHBIN komIuiekc. Kartanuszaropsl u katanus. Poib
KaTaJIn3aTOPOB B IPUPOJIE U NPOMBIIIIJIEHHOM ITPOU3BOICTBE.

IIpakTHYeckoe 00yUeHHUe: 2
[IpakTUKO-OPHEHTHPOBAHHbIE TEOPETUYECKHUE 3aJaHusl Ha aHauu3 (PaKToOpoB,
BIIUSIIOLIUX HA U3MEHEHHE CKOPOCTU XUMHUYECKOI peakluu.
Tema 5.2 | OcHOBHOE co/lepKaHNe 6
Tepmoaunamuyeckue | Teopernyeckoe o0yyeHHe: 2
3aKOHOMEPHOCTH Knaccuukanuss XUMHYECKHX PEaKIHii: 0 TEIUIOBOMY 3PQeKTy (IK30TepMHUECKHE,
NPOoTeKAHUS SHJOTEPMUUYECKHE), MO oOpaTuMocTH (oOpaTuMble W HeoOpaTuMbie). TerioBbie
XUMHYECKHX 3pGeKT XUMHUYECKHX peakiuid. TepMmoxumuueckue ypaBHeHHA. OOpaTHMOCTb
peaxuuii. peakuuii. XUMUYECKOEe PaBHOBECHE M €r0 CMEIIEHUE MOJ JEHCTBUEM pPa3IUYHBIX
PaBHoBecHe ¢bakTOpoB (KOHIIEHTpAIlMsl pPEareHTOB WM MPOAYKTOB PpEAaKIMH, JaBICHHE,
XUMHYECKHX TeMIlepaTtypa) Ml CO3/aHUsS ONTUMAJBHBIX YCIOBUW MPOTEKAHUS XUMHYECKUX
peaxkumii MPOIIECCOB. OK 01, OK 02;
[TonsiTre 06 sHTANBIUU U SHTponuU. DHeprus ['nb6ca. 3akon ['ecca u cinencTBus us3
Hero. Posib cMenieHns paBHOBECHS B TEXHOJIOTHUECKUX MTPoIleccax
IIpakTHYeckoe 00yueHue: 4
Pemenne 3amauy Ha pacyeTbl TEIUIOBHIX A(G(EKTOB XUMHUYECKHX pEaKIuil u
oTpeJieJIeHUEe TUIa peakiuu (Mo TermioBoMy 3G EKTy: IK30- U IHIAOTEPMHUUECKHUE),
MPaKTUKO-OPHEHTUPOBAHHBIX 33/1aHus Ha NpuMeHeHue npuHimna Jle-lllatense mis
HAXOXJICHUS HAIMPABJICHHUS CMEIICHUS PaBHOBECHS XMMHUYECKOW PEAKIMH W aHAIIN3
(haKkTOpOB, BIMSIIONIMX HA CMEIICHHE XUMHUYECKOT'O PABHOBECHSI.
KonTtpouabHnas paéora
«CKOPOCTh XUMHUYECKOW PEAKIINU U XUMHUYECKOE PABHOBECHUE) 2
Pa3nen 6. IlucnepcHbie cucTemMbl 10
Tema 6.1 | OcHOBHOe co/lep;KaHue 4
JducnepcHbie Teoperuueckoe o0yueHue: 2

cucTremMbl U (akTOpbI
HX YCTOHYMBOCTH

HucnepcHble cuctemsl. Komtonansie cucreMsl. MctuHHble pacTBopbl. PacTBOpeHue
KaK (Gu3nKo-xuMuueckuii mpouecc. PactBopbl. CiocoObI MPUTOTOBJICHHSI PACTBOPOB.

OK 01, OK 02, OK 07;
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PactBopumMocTs. MaccoBas 10151 paCTBOPEHHOIO BeulecTsa. [IpenenbHo 10mycTuMbie
KOHIEHTPAallMM M UX HCIOJIb30BAaHUE B OILIEHKE HKOJIOIMYECKON Oe30MacHOCTH.
Knaccudukanuss mgucnepcHbix cucteM 1o coctaBy. CrpoeHue U (hakToOpsl
YCTOWYMBOCTHU JUCIEPCHBIX CHCTEM.

IIpakTH4yeckoe o0yueHue: 2
Pemenune 3amau Ha NOPUTOTOBIEHME PACTBOPOB. IPAKTUKO-OPUEHTHUPOBAHHBIX
pacueTHBIX 3aJaHUl Ha JUCHEPCHBIE CHUCTEMBI, HCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKA.
Tema 6.2 | OcHOBHOe co/lep:KaHue 4
Hccaenosanue IIpakTHyeckoe o0yueHue: 4
CBOWCTB JIMCHEPCHBIX | Pacro3HaBaHUE MCTUHHBIX PacTBOPOB, KOJJIOMJIHBIX PACTBOPOB U IPyOOJUCIEPCHBIX OK 01, OK 02, OK 07;
CUCTEM cucreM. CtpoeHue Munessl. PaccenBanue cBera npu NpoxX0kKI€HUU CBETOBOI'O IyUYKa
4yepes ONTHYECKHU HeOJHOpoAHYIo cpeny (3ddekra Tunmans).
KonTtpouabnas paéora
«/IucnepcHble cucteMbD» 2
Pasnea 7. KauecTBeHHbIE peaknuu 00HAPYKEeHUs] OPTAaHUYECKHUX M HEOPTraHN4YeCKHUX BeleCTB 8
Tema 7.1 | OcHOBHOe coep:KaHue 4
OGHapyxenue IIpakTHYeckoe 00yueHue: 4 OK 01. OK 02:
HEOPraHUMECKHX Pemenne npakTHuecKuxX 3a/laHUM Ha COCTaBJICHUE YpaBHEHUI peakiuil oOHapyKeHHs ’ ’
KaTHOHOB M AHHOHOB | yaryoHoB [-VI rpynm u aHMOHOB, B T.4. B MOJICKYJISIPHOH U HOHHOW (popMax.
Tema 7.2 | OcHOBHOE coflep:KaHue 4
Oopﬁrl:;l:dyiiﬁﬁi IIpakTnyeckoe o0yueHue: 4
BEIECTB OTAEJbHBIX | PemieHne mnpakTUYecKWX 3a/laHuil  Ha COCTAaBJIEHME KAYeCTBEHHBIX peakIuil OK 01. OK 02
KJIACCOB ¢ | oOHapy>KEHHs OPTAaHUYECKUX COSIUHEHHH. ’ ’
HCII0JIb30BAHHEM
Ka4eCcTBEHHbIX
peakuuii
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaAHNeE (COlepPsKaHUe TPUKJIATHOT0 MOAYJIs1) 34
Paznen 8. Xumus B ObITY M IPOU3BOJACTBEHHOM 1€AITEJIbHOCTH YeJI0BEKa 6
Tema 8.1. Xumus B | OcHOBHOE Conepkanue 6 OK 01, OK 02, OK 07
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OBITY u | IllpakTnyeckoe o0y4eHue: 4
NMPOU3BOJACTBEHHOM v v
e TeILHOCTH [loaroroBka u peueHue Keiica o TeMaM XMMHUH B ObITY ¥ IPOM3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.
yeJioBeKa
3amuTa Keiica 2
Pasnea 9. UccienoBanue 1 XUMHYECKHI aHAJIM3 00beKTOB OHOchephl 28
Tema 9.1 OcHoBbl | OcHOBHOE co/lep:KaHHue 8
snabopaTopHoii IIpakTHyeckoe ofydeHue: 8
NpaKTHKH B | IlpoBenenne THTIOBBIX PAacyeToB MO TeMaTHKE SKCIEPHMEHTA. PelneHue 3aad Ha OK 01, OK 02, OK 07
NPOPECCHOHANBHBIX | by yycrenye CpPEeIHEro 3HA4YeHMsI OKCIEPUMEHTAJIbHBIX JAHHBIX, IOTPEIIHOCTH,
naboparopusix IpECTaBJIEHNE PE3yIbTaTOB AKCIIEPUMEHTA B Pa3anuHOil (popme (Tabnmua, rpaduk,
OTYET, JOKJIAJ, MPE3CHTAIHS).
Tema 9.2 | OcHOBHOE co/Iep:KaHue 6
XuMu4eckuii aHaIu3
npo6 BobI IIpakTH4eckoe o0yueHue: 6
Knaccudukanus npo0 Bo/sl 0 BUAY M HA3HAUEHUIO, UCXOS U3 €€ XUMHUECKOTO
cocraBa. OpraHojenTHYECKHUEe CBOICTBa (3amax, Mpo3pavyHOCTh, IIBETHOCTh, MyTHOCTb)
BoAbl. KNCIOTHOCTE ¥ 11e1049HOCTh BOABL. pH cpepl M METOBI €€ ONPEIEICHMUS.
XKecTtkocTb BOJBI U METOBI €€ ompenenaeHus. CynHOCTbh METOJa TUTPOBAHMUS. OK 01. OK 02. OK 07
Bubl sxecTKOCTH BOJIBI (BpeMEHHAsl U TOCTOsiHHAS ). JKECTKOCTh BOABI KaK MPUYHHA ’ ’
BBINA/IEHUS OCAJIKOB MJIM 00pa30BaHuUs COJEOTIOKEHUH, UMEIOIINX MECTO B OBITY U Ha
IIPOU3BOJICTBE.
CocTaB coseil, BbI3bIBAIOIINX KECTKOCTh BOJIbI. XUMHUYECKUE TIPOLECCHI,
YCTPaHSIOLIHUE )KECTKOCTh BOJbl. Y PABHEHMSI XUMHUYECKHUX PEAKIIHA,
WUTIOCTPUPYIOLINX MPOLECCH, MPOUCXOASIIUE MPU YCTPAHEHUH KECTKOCTH.
YcrpaHeHne BpeMEHHOM KECTKOCTH OBITOBBIMH U XUMHUYECKUMU CIIOCOOAMHU.
Crnioco0bl ycTpaHeHHs TOCTOSIHHOM YKECTKOCTH.
Tema 9.3 | OcHOBHOE coep:kaHNe 6
Xumuveckuii aHaiIn3 | [IpakTuueckoe ofydeHue: 6

npood Mo4YBbI

Krnaccudukanus nmoys mo BUAY W HA3HAYCHUIO, UCXOMAS U3 XMUMHYECKOTO COCTaBa.
Unentudukanuss npoObl MOYBBI MO €€ XUMHYECKOMY COCTaBy, OIHCaHHE

OK 01, OK 02, OK 07
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BO3MOXKHOCTEH €€ mpuMeHeHHs. TpeOOoBaHUS K KadeCcTBY IIOYBBI PA3IUYHOTO
HasHayeHus. OmnmcaHue OCOOCHHOCTEW HCIOJIB30BAHUS TOYB B 3aBHCUMOCTH OT
THUIIOB, CIOCOOBI YIyYIICHHS KauecTBa MOYB B 3aBHCUMOCTH OT Ha3HauyeHus. OOmactu
UCIIOJIB30BAHUS OPTraHUYECKUX YAOOPESHUH B 3aBUCIMOCTH OT Ka4YECTBEHHOTO COCTAaBA.
Onucanue OpraHu4ecKux yJ0OpEeHUH M UX NPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa
MIOYBBI U €€ Pa3HOBHHOCTH.

Tema 9.4 | OcHOBHOE cojIep:KaHue 8

HccaenoBanne IIpakTHyeckoe o0yueHue: 8

00bexToB Ouocepn! | Pemenue 3amaHus «XHMHYECKHMH COCTaB BOJBL, TUI BOABI U CIIOCOOBI €€
NpUMEHECHHsS» (C  HWCIOJIb30BAaHUEM HOPMATHUBHBIX JOKYMEHTOB), IPAKTHKO-
OPHUEHTHPOBAHHBIX TEOPETHYECCKUX 3aJaHUN Ha COCTaB BOJbI M CIIOCOOBI BBIPAKCHUS
KOHIIEHTpAllMi, W TIepecdyeT KOHIEHTpamuid (C WCIOIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

IIpomeskyTouHas arrectanus (IK3aMeH) 8

Bcero: 147
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3. YciaoBus peajm3ainuu NporpaMmmal 001eo00pa3oBaTebHOM TUCIHUILIHHBI
3.1. OcHamenue y4ye0HOro KaOuHeTa

Aynutopust Ne 244 «Kabunet XumMum»

[TapTel 1ByMecTHBIE — 18 mIT.

Crynbs yueHn4yeckue — 48 mir.

Cron yuurenbckuii — 1 mir.

CTOJ KOMITBIOTEPHBIN € TTOJICTABKOM MO/ KIIABUATYPY M TMOJICTABKOM MOJT CUCTEMHBIN OJIOK —
12 .

[Ipoektop — 1 mirt.

Hocka aynutropHasi HacCTeHHast — | 1mT.

Tpubyna — 1 mt.

WuTepakTuBHas 1ocka — 1 mr.

Komnerotep — 12 .

Hoyt6yx — 1 mrT.

KapHussl okoHHBIE — 2 TIT.

Kamro3u — 2 .

[lepuoanueckas cucrema xuMuueckux snementoB J[.M. MenaeneeBa — 1 mit.

Peanuzanus IIporpaMmbl yqe6H0171 JUCHUIIIMHBI IMTPCAIIOJIAracT HaJIu4ue:

AKTOBBIH 3a1.

[IepeueHb OCHOBHOTO 0OOPYIOBaHMSL:
Crynbs - 138 wr.

Ckambs yueHnueckas - 1 mr.
Cron 15 mpenogaBaresis - 2 mT.
Cryn nns nmpenonaBarens - 1 mrT.
IIpoekunoHHBIN 5KpaH - 1 wrT.
HoytOyk — 1 .

Kononku — 4 mr.

Kadenpa — 1 mr.

LNk wNE

bubnuoreka, ynTanbHbIN 3a1 ¢ BBIXOJOM B CeTh MIHTEpHET.
[TepeueHb OCHOBHOTO 000PYAOBAHMUS:
1. Cron-104 mr.
2. Ctyn— 104 wr.
3. Komnbrorep PentiumDCE5700\DDR2 RWLG ¢ Beixomom B ceth «lMHTepHET»,
KJIaBUATypa, MbIIIb — 25 MIT.
4. KoMnploTepHbIN CTON — 23 1IT.
Kadenpa — 1 mr.
Posnp — 1 m.
Mkad — 1.
BricTaBouHBIN cTEmIaX — 8 MIT.
Tenesnzop — 1 mr.

LCoNo O

Aynutopust Ne 207 «ITomerienue Juist cCaMOCTOATENBHOM pabOThI 00YYaIOLTHXCSI.
[lepeueHb OCHOBHOTO 0OOPYIOBaHMUS:

Kpecno — 11 mr.

Cron nmaGoparopusiii — 10 miT.

Cryn npenogasatens — 1 mr.

Kommnsrorep ¢ BO3MOKHOCTB NMOAKIIOUEHN K ceth MHTepHer — 10 mT.

asrwONE

23



6. Kommyrtarop — 2 mrT.

3.2. UnopmannonHoe odecnevyenne peajsu3amum NporpamMmmbl
Jns peanuzanuu mporpamMmbl  OmOmMoTeuHbId  (oHA 00pa3oBaTeNbHON OpraHU3alUU

JOJIKEH UMETh TIeYaTHbIE W/UIIK 3JIeKTPOHHBIE 00pa3oBaTelbHble U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JIJISl MCIIOJIb30BAaHUS B 00pA30BATEIILHOM IPOIIECCe, HE CTapile IMATH JIET ¢
MOMEHTa U3/IaHusl.

3.2.1. OcHoBHbIE MeYaTHLIE U3TAHUSA

1. AndunorenoBa, M. B. Xumwus: y4yeOHMK W TIPAKTUKYM [UJII CPEIHETO
npodeccuonansHoro obpasosanus / . B. Aupunorenosa, A. B. badkos, B. A. lonikoB. — 2-¢
u3a., uchp. u nomn. — Mocksa: U3znarensctBo FOpaiit, 2022. — 291 c.

2. [eronuxuna, H. A. Obmas xumus: yuebnuk s CI1O / H. A. lleronmuxuna, JI.
B. Munaerckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.
3. Hukonsckuii, A. b. Xwumusa: y4yeOHUK W HOPaKTUKYM JUISL  CPEIOHETO

npodeccuonabHoro oopasosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u
non. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4, XuMmus: yd4eOHUK Uid cpenHero mnpodeccuoHansHOoro obpaszosanus / FO. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanoan; nox obmieii penakuueii I'. H. daneesa.
— 2-e u3 ., nepepad. u mon. — Mocksa: M3natenscTBo FOpaiit, 2022. — 431 c.

3.2.2. lonoaHUTEIBLHAS JIUTEPATypa

1. Xumus. 10 xmacc. YrnyOnéussiii ypoBeHb : yueOHuk/ B.B. Epemun, H.E.
Kyssmenko, B.M. Tepenun, A.A. [po3nos, B.B. Jlynun; mon pen. B.B. Jlynuna. — M.:
IIpocsemienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xmacc. Yrmyonéuselii ypoBeHb : yueOnuk/ B.B. Epemwmn, H.E.
Kyspmenko, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: IIpocBemenue, 2022. —
478, [2] c.: n.

3. Xumus. Yrinyonenusiii ypoBeHb. 10—11 kiaccel: pabouasi mporpaMma K JIMHUU
YMK B.B. Jlyauna: yue6no-metoauyeckoe nocooue / B.B. Epemun,

A.A. Ipo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

4. Mertonuyeckoe nocobue k yueOuuky B. B. Epemuna, H. E. Ky3smenko,

B.U. Tepenuna, A. A. JIpo3noBa u ap. «Xumusi. YriayOneHHbIH ypoBeHby. 10 kiace / B.
B. Epemun, A.A. [Ipoznos, U.B. Epemuna, B. 1. MaxoHnuHa,

O. IO. Cumonoga, 2.10. Kepumos. — M.: Jlpoda, 2018. — 339 c. : u.

S, Meronnyeckoe nocodbue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumus. YriayOneHHslid ypoBeHb». 11 kmacc / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcroga, 3.10. Kepumon. — M.: Jlpoda, 2018. — 423 c. :
WL

6. I'ycea, E. B. Xumus ana CIIO: yue6Ho-MeTonuueckoe mocodue / E. B. I'ycesa,
M. P. 3uranmmuna, JI. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texkct: snektponHbii // Jlanp : snexTpoHHO-OMOMMOTeuHass cucrema. — URL:

https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum poctyma: s
aBTOPH3. NIOJIb30BATEIICH.

7. Yepuukosa, H. FO. Xumust B 1ocTymHOM H3J10KeHUU: ydeOHOe mocodue ams cro /
H. 0. UepHukoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-
5-8114-9500-9. — Tekcr: anexkTpoHHsblii // Jlanb: anekrponHo-6nbaroTeuHas cuctema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum goctyma: st
aBTOPU3. MOJIb30BATEIICH.

8. [lleBrunpina, JI. B. Xumusa: yde6noe mocobue / JI. B. IlleBnumpiaa, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcr:
AIIEKTPOHHBIN / Jlans: ANEKTPOHHO-OMOINOTEeYHAs cucTema. — URL:

https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum poctyma: s
aBTOPH3. NIOJIb30BATEIICH.
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9. bmunos, JI. H. Xumus: yaeonuk ms CI1O / JI. H. bimunos, W. JI. [lepdunona, T.
B. CokonoBa. — 2-e u3z., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — Texcrt: anmeKkTpoHHBIN // JlaHb: 35MeKkTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum gocrtyma: is
aBTOPU3. MOJIb30BATENCH.

10. [Nabpuensu, O. C., JlsicoBa, I'. I'. Xumusa: kaura s npenogaBaTess: yueo.-
MeToz. mocooue. — M. Axagemus, 2012. - 332 c.

11. Uepnukoa H. 1., MemepskoBa E. B. Pemaem 3agaun no Xumuu
camocTosaTenbHO: ydueOHoe mocobue / H. FO. Uepnukopa, E. B. MemepskoBa — CaHKT-
ITeTepOypr: Jlans, 2022. — 328 c.

12. PesnukoB B. A. COOpHHMK ympaXKHEHHWH M 3adad IO OPraHWYECKOH XHMUHU:
yaeOHoe mocooue / B.A. PesankoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13.  Kanycruna A. A., Xansuenko U. I'., JIu6anos B. B. O0Omas u Heopranudeckas
xumus. [Ipaktukym / A. A. Kanycruna, . I'. Xanpsuenko, B.B. JIubanos — Cankr-IlerepOypr:
Jlanp, 2020. — 152 c.

14. Tabpuensa O.C. Xumus: ydeb. mist cryn. npod. yueb. 3aemenuit / O.C.
["a6puensin, U.I'. Octpoymos. — M., 2016.- 256 c.

15. ladpuensun O.C. Xumusa it npodeccuil M CHenuaIbHOCTEH TEXHUYECKOTO
npoduns: yaeOHUK Ul CTyZ. yupexaeHuii cpea. npod. oopazosanus / O.C. 'abpuensu, WU.I.
OctpoyMoB. — 4-¢ u3., crep. — M. : U3natenbckuii neHTp «Axagemusy», 2017. — 272 c.

3.2.3. DJiekTpoHHbIE U31aHusI (pecypchl)

1. hvsh.ru — XXypran «Xumus B mIKose».

2. https://postnauka.ru/themes/chemistry — nexiuu mo xumun Ha caire [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipHblii NpoeKT «3ieMeHTbl Oonbiiol Hayku» (duszmka, XUMHS,
MaTeMaTHhKa, acTPOHOMUS, HAyKU O JKU3HM, Hayku o 3emie). HoBocTu Hayku, KHUTM, HAy4HO-
MOMYJISIPHBIE CTAThH, JIEKIUU, SHIIUKIIOTEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nIONyJIIpHOTO *KypHana «[lorenunam». Xypnan uzgaérea ¢ 2005 r., ¢ 2011
I. — pas3aes «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT HayyHO-TIOMYJISIPHOTO JKypHaja « XuMus U ku3Hb». JKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 3J€KTpOHHas OuOMMoTEeKa XuMuyeckoro mnoprana «Chemnet», comepxut
yueOHbIe U MHGOPMAIIMOHHBIE MaTepHallbl ISl IIKOJIHHUKOB M yunuTesei. B Hell MOXXHO HalTH
y4eOHMKH 10  o0mel W HEOpraHUYecKod  XHUMHH, OpraHM4eCKOM  XUMUH,
MyJIbTUMEANAMaTepHallbl, a TakKe 3aJaud XUMHUYECKHX OJIMMIIAA]] C PEIICHHSIMH, 3aJa4u
BCTYNUTEIbHBIX 3K3aMEHOB ISl a0UTYpUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanonnsle  Marepuanbsl o0  onumnuanax:  MOCKOBCKOW — TOPOICKOM,
Bceepoccuiickoii, Menneneesckor, MexnyHaponHou. IIpuBeneHsl 3aauud TEOPETHUECKUX U
HKCIIEPUMEHTAJILHBIX TYPOB, OJAPOOHBIE peLIeHUs, CIIUCKU U (oTorpadun nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO OOYy4€HHUs, HalpaBieHHasl B IEPBYIO ouepelb Ha MOATOTOBKY
K OJIMMIIHAJIaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoaHoil. CaliT coaepKUT orpoMHOe
KOJIMYECTBO 3ajay, CrPYNNHPOBAHHBIX Kak IO TemMaMm, Tak U mo ojumnuazaM. I[lo Bcem
OCHOBHBIM pazJlielaM XMMHU NpPUBEIEH TEOPETHUYECKU Marepuan M pa3o0paHbl pelieHus
TUIOBBIX 3a/a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no nanorexHonorussM. OCHOBHasl LI€Jb — pa3BUTHE OOpa30BaHMSI B 0OOJACTH
HaHOTEXHOJIOTHH U MOATOTOBKA K MHTEPHET-OJIMMITNA/IE IO HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
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Hanéxnasa cnpaBouHas mHpopMalnMs O XMMHUYECKUX JJIEMEHTaX M UX CBOWCTBax (Ha
AHTJIUHCKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOA3BIUHBIN CAalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  caliT  oHJAiiH-00pa3oBaHUs, COJNEPKUT MHOTO  HHTEPECHBIX
00pa30BaTeNbHBIX KYpPCOB M BHUAEOJIEKLUMH AJs LIKOJBHUKOB, CTYJEHTOB M yuurtened. EcThb
HECKOJIBKO KYPCOB 10 XUMUHU.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service @ — camblii aBTOPUTETHBII B MHPE XHUMHUHU
WH()OPMAITMOHHBI HHTEPHET-PECYPC (CAUT IIIATHBIN ).

13.  http://www.organic-chemistry.org/

ITopran o opraHNYeCKOM XUMHUH HA aHTJIUHCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaliT 0 XMMMH: KJIACCHUYECKHE YYEOHHKH, CIPAaBOYHMKH, SHIMKIONEIUH, TOHCK
OpPraHNYECKHUX U HEOPTraHWYECKUX PEAKLUI, COCTABIICHUE YPAaBHEHUN PEaKIIUM.

15.  http://orgchemlab.com/

CaiiT, MOCBSIEHHBIIN MPAKTUYECKON paboTe B JabopaTopun

4. KoHTpOIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS 00111€00pa30BaTe/IbHOI THCHHILTHHBI

KoHTpoib M oOleHKa pe3yabTaToB OCBOEHHUS 001e00pa30BaTeNbHON AUCIUILIMHbBI
PacKpbIBAIOTCA Yepe3 MUCHUIUITMHAPHBIE PE3yJIbTaThl, HANIPaBJICHHbIE HA (HOPMUPOBAHHE OOIINX
U npoecCHOHANbHBIX KOMIETEHLIUH 110 pa3jiesiaM U TeMaM CoJiepKaHus yueOHOro MaTepuala.

Oo0mas

Pasznen/Tema T oneHoYHBIX MePONPUATHH
KOMIIETeHII U
Tema 1.1 Crpoenue TectupoBanue
OK 01; aTOMOB XUMHAYECKUX [IpakTrueckue 3aganus U 3a0a4u
3JIEMEHTOB u npupoaa KonTponbnas pabota
XUMHYECKOMN CBSI3H
Tema 1.2 Ilepuonnueckuii IIpomexyTodHast arrecranus
OK01,0K 02;|3akon wm  Ttabmuma  J[.U. (BBIMIOTHEHME 3a/[aHuH
MenzeneeBa muddepeHIMPOBaHHOTO 3aUeTa)
Paznen 2. Xumuueckue
peakuuu
OK 01: Tema 2.1 } Tuner
XUMUYECKUX PEAKITUN
Tema 2.2
OK 01; DNEeKTPOIUTHYECKAS

JHUCCOMUAIIS 1 MOHHBIN o0MeH

Paspen 3. Crpoenue u
CBOIICTBA  HEOPraHUYECKHX
BelIeCTB

Tema 3.1 Knaccudukanus,
OK 01; HOMEHKJIaTypa W  CTPOCHHUE
HEOpPraHMYECKUX BEILECTB

Tema 32 dusnko-
OK 01, OK 02; | xumnueckue CBOMCTBA
HEOPTaHUYECKHUX BEIIECTB
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OK 01, OK 02;

Tema 3.3 IIpousBoAcTBO
HEOPraHUYeCcKuX BEIIECTB.
3HaueHue W INPUMEHEHUE B
OBITY M Ha IIPOU3BOJICTBE

Paznen 4. CrpoeHue u
CBOMCTBA OpPraHuYecKux
BellecTB

OK 01;

Tema 4.1 Knaccuduxanms,
CTPOGHHE U HOMEHKJIAaTypa
OpPTraHUYECKUX BEIIECTB

OK 01; OK 02.

Tema 4.2 CaoiicTBa
OPraHUYEeCKUX COCIUHEHUI

OK 01; OK 02.

Tema 4.3 Opranuueckue
BEIIECTBA B
KHU3HEEATSIHHOCTH YeJIOBEKa.
[Tpou3BoACTBO M NPUMEHEHHE
OPraHWYECKUX  BEIIECTB B
MPOMBIIICHHOCTH

Pasznen 5. KuneTndyeckue u
TePMOIUHAMHYECKHE
3aKOHOMEPHOCTH TPOTEeKAHUS
XHUMHYECKHX peaKkuui

OK 01, OK 02;

Tema 5.1 Kubnerunueckue
3aKOHOMEPHOCTH  TPOTEKAHMS
XUMHUYECKUX PEAKITUI

OK 01, OK 02;

Tema 5.2
TepMoauHaMHuUeCKHe
3aKOHOMEPHOCTH  MPOTEKaHUS
XUMHUYECKHUX peaKkuui.
PasHOBecue XHUMHYECCKUX
peakuuii

Pasnen 6. JlucnepcHbie
CHCTEMBI

OK 01, OK 02,
OK 07;

Tema 6.1 lucnepcHsle
cucteMbl U (QaKTOpbl  HX
YCTOWYNBOCTH

OK 01, OK 02,
OK 07;

Tema 6.2 WccraenoBanue
CBOMCTB JUCTIEPCHBIX CUCTEM

OK 01, OK 02;

Tema 7.1 OGHapyxeHue
HEOPraHWYeCKUX KAaTHOHOB U
AHHUOHOB

OK 01, OK 02;

Tema 7.2 OO6HapyxeHHe
OpTaHUYECKUX BEIIECTB
OTIENbHBIX KJIaCCOB c
WCTIOJIh30BAaHNEM Ka4eCTBEHHBIX
peakuuii

Paznen 8. Xumus B ObITY U
MPOU3BOJACTBEHHOMN
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ACATCIIBHOCTH 4YCJIOBCKA

OK 01, OK Tema 8.1. Xumus B ObITY
02, OK 07 ) | MPOU3BOACTBEHHOM
NeSTeJLHOCTH YeJI0BeKa
OK 01, OK 02, Tema 9.1 OCHOBBI
OK 07 Ja0OpaTOpHOW  TMPAKTHKA B
npodeccnoHaTbHBIX
nabopaTopUsIX
OK 01, OK 02, Tema 9.2 Xumuueckwuit
OK 07 aHaiu3 poO BOJIbI
OK 01, OK 02, Tema 9.3 Xumuueckuit
OK 07 aHaM3 Mpo0 MOYBBI
OK 01, OK 02, Tema 9.4 MHccaenoBanue
OK 07 00BEKTOB OuOCchepsl
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5. JINCT BHeceHU U3MEHEHU I

B pabouyro mporpammy mo aucturmummae «OJ.12 «Xumus»» 1O CHENHATBLHOCTH
31.02.03 - JlaGoparopHasi TUAarHOCTUKA» YTBEP)KICHHYIO Ha 3acedaHuu Kadeapbl mpodribHON
JIOBY30BCKOM 1ToAroToBKHU 22 siHBaps 2024 roaa, npotokos Ne4.

Howmep Tekcr n3menenus [IpoTokon 3acenanus Kapeapst
WU3MEHEHHUS
Ne Jara
1.
2.
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