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1 OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI YUEBHOM
JTACIHATITAHBI

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBbI

PabGowas  mporpamMma  y4eOHOH  JUCHMIUIMHBI ~ SIBJISIETCS ~ 4YacTbl0  OCHOBHOM
npodeccuoHaIbHONM  0OpaszoBaresibHOW TmporpamMmbl B cooTBeTctBHM ¢ DPI'OC CIIO 1o
cnenuanbHocTy 23.02.01 Opranu3zanus NepeBO30K U yIIpaBIeHUE HA TPAHCIIOPTE (110 BUaM).

[IporpamMma y4ueOHOM JAUCHMIUIMHBI «XHMMHSD» TpeJHa3HAYeHa JJid U3Y4eHUs B
npoeCCHOHATBHBIX ~ 00Pa30BaTEeNbHBIX  OPraHM3ALUAX, PEATM3YIOIIMX  00pa3oBaTEIbHYIO
nporpammy CIIO B npenenax ocBoenus [IIICC3 na 6a3ze ocHOBHOTO 00111eTO 00pa30BaHMS.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii COO, mpeabsABIsEMbIX K CTPYKTYpE,
COJICP)KaHUIO U pe3yibTaTaM OCBOEHHUS Y4YeOHON AUCHUIUIMHBI «XHMHS», B COOTBETCTBHH C
PekomeHanusiMu 1O OpraHM3alMU IOJYYEHHS CpEAHEro oomero oOpa3oBaHUS B Tpeaenax
OCBOEHHUSI 00pa3zoBaTeNbHBIX MIPOrpaMM CpelHero npodeccuoHaIbHOrO o0pa3oBaHUs Ha 0Oasze
OCHOBHOTO 00miero o0pa3oBaHHsi C y4eToM TpeOoBaHUH (eaepaTbHBIX TOCYAaPCTBEHHBIX
o0pa3oBaTeNbHbIX CTaHAAPTOB U MONXy4aeMOd NpodeccCud WM CHEIHAIbHOCTH CPEIHEro
PO ECCHOHAIIBHOTO 00Pa30BaHUs.

1.2 MecTro y4eOHOl AUCHMIVIMHBI B CTPYKTYpe OCHOBHOW Npo(ecCHOHAIbHOM
0o0pa3oBaTeJbHOI MPOrPAMMBI:

Hucnummaa «XuMHUsI» OTHOcHUTCA K 0a3oBbiM juciuiuimHaM ®I'OC cpemHero oOimero
oOpa3oBanus. [lucuumuinHa u3ydaercst Bo 2 cemecTpe Ha 1 Kypce B 0uHOM (hopme 00ydeHusl.

1.3 eap n miianupyembie pe3yJIibTaThl 0CBOCHUS AU CHHUIIIMHBI

Heab 1 32024 JUCUUIIHHBL:

Ilenbto OCBOEGHMS JAMCUUIUIMHBI «XHMHS» SBIIETCS BOPMHPOBAaHUE y CTYICHTOB
IIPEACTABJICHUS] O XUMHUYECKOW COCTABJIAIOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA KaK OCHOBBI
IIPUHATUS PELICHUN B )KU3HEHHBIX U IIPOM3BOJCTBEHHBIX CUTYallUsX, OTBETCTBEHHOI'O TIOBEACHU B
IIPUPOJHOM cpene.

Pe3ysbTaThl 0CBOCHHS AMCUHUILINHBI

OcBoeHue cojepkaHus y4eOHOW JUCHUIUIMHBI «XUMHSI» 0oOecrneuynBaeT JIOCTH)KEHUE

CIENYIOLIUX PE3YJILTATOB:

¢ JIMYHOCTHBIE
- c(opMHpPOBaHHOE MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU

U OOIIECTBEHHOM MPAKTUKH;

- TMOHUMAaHHUS cheuuUKH XUMHHM KaK HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
paLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHpE KaK O €JUHCTBE INPUPOJbI M YEIOBEKA, B NO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

- yOexI€HHOCTH B 0COO0OW 3HAYMMOCTM XHUMHUU Uil COBPEMEHHOM UUBHIM3ALMU: B €€
TYMaHHCTHYECKOW HaNpaBiIeHHOCTH M BAKHOM POJMM B CO3JJAHUM HOBOM 0a3bl MaTepUAIbHOM
KYJBTYpbI, PEHIEHUH TJI00aTbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U HKOJIOTHYECKON 0e30I1aCHOCTH, B Pa3BUTUH MEIUIIMHBI, 00eCIIeYeHUH
YCJIOBUH YCIIEIIHOTO TPYyAa ¥ SKOJIOTMYeCKH KOM(OPTHOM KU3HU KaKIO0r0 WieHa 00IecTBa;

— €CTECTBEHHO-HAYyYHOM I'PaMOTHOCTH: IOHMMAaHUs CYILIHOCTU METOO0B ITO3HAHMS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCHOJb30BaTh MOJydyaeMble 3HAHUS Uil aHaIM3a M
0OBSICHEHUS SBJICHUI OKPYXKAIOIIET0 MUPA U MPOUCXOAALINX B HEM U3MEHEHUH, YMEHHUS JIeNaTh
000OCHOBAaHHbIE 3aKIIOYEHHS] Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LEJbI0
MOJIy4EeHHUsI JOCTOBEPHBIX BBIBOJIOB, CIIOCOOHOCTH CaMOCTOATENBHO HCIIOJIB30BaTh XUMHUECKUE
3HAHUA 7S pelleHus MpoOJeM B peasbHbIX KM3HEHHBIX CUTYaIlUsX, MHTEpeca K MO3HAHUIO U
UCCIIEI0BATEIbCKON JIeSITeIbHOCTH; TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO
U caM000Opa30BaHMIO, K aKTUBHOMY IOJYYEHHMIO HOBBIX 3HAaHUI 110 XMMHMU B COOTBETCTBHM C



KU3HEHHBIMH TIOTPEOHOCTSMH, HHTEpeca K OCOOCHHOCTSAM TpyJda B pa3IMYHBIX cdepax
npo¢eCcCHOHATILHOM 1€ TEIbHOCTH.

® IpegMeTHbIC
c(OPMHUPOBAHHOCTb IPEJCTABICHUI: O XUMHMUYECKOW COCTaBJIAIOIIEH €CTEeCTBEHHOHAyYHOU
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHHUS U
KyJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TI'PAaMOTHOCTH, HEOOXOAUMOH Ui pelieHus
NPAaKTUYECKUX 3a/a4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;
BJIQ/ICHUE CHCTEMOM XMMMUYECKHUX 3HAHMW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue IMOHATHS
(XMMHYECKHUIl JIEMEHT, aToOM, JJIEKTPOHHAsi 000JI0YKa aToMa, S-, P-, d-3JEeKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPHULIATEIbHOCTh, CTENEHb OKHCIEHUS,
XUMHYECKasl CBA3b, MOJb, MOJIApHAs Macca, MOJISPHBIM 00BbEM, YIVIEPOAHBIM CKeJer,
(GyHKUMOHATBHAS TPYIIA, PaguKal, HW30MEpHUsi, U30MEpbI, TOMOJOTUYECKHH psi, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPO- U a30TCOAEpKALIUE COSTMHEHUs], OMOJIOTMYECKH aKTUBHBIE BEILIECTBA
(yrneBoapl, Kupbl, O€IKH), MOHOMEpP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEZIMHEHUS, KpHUCTaNIn4yecKas peleTka, THUIIBI XUMHUYECKUX peaxiuii
(OKHCIUTEIEHOBOCCTAHOBUTEIIBHBIE, 9K30- M JHIOTEPMUYECKHE, PEAaKIUU HOHHOTO OOMEHa),
pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAs TUCCOLMALNSA, OKHCIUTEb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON peaKIMU, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHHYECKOIO CTpOeHHUs opraHuuyeckux BemecTB A.M. byrnepoBa, Teopus
NEKTPOJIMTUYECKON JIucconuanuu, nepuoaudeckuin 3akoH J[M. MenneneeBa, 3akoH
COXpaHEHHMsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHUH, (DaKTOJIOTHIECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJIYYEHUU U O€30M1aCHOM HCIOJIb30BAHUU BaXKHEHUIIMX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUIECKOH JIEATETLHOCTH YEIIOBEKa,
C(OPMHPOBAHHOCTb YMEHHMH BBIABIATH XapaKTE€PHbIE NPH3HAKM M B3aUMOCBSI3b M3YyYEHHBIX
NOHATUH, TIPUMEHSATb COOTBETCTBYIOLME IIOHATUS IPU OINMCAHUU CTPOEHHS M CBOMICTB
HEOPraHWYECKUX M OpraHW4eCKUX BEIIECTB W MX NPEBPALICHUN; BBIBIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TIOHATUSMHU U NPEJICTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;
c(OPMHPOBAHHOCTh  YMEHUH HCHOJB30BATh HAMMEHOBAHUS XUMHUYECKHUX COEJUHEHUH
MEXIYHapOJHOIO COK03a TEOPETUYECKOW W TPUKIATHOW XHMHUHM M TPUBUAIbHBIE Ha3BaHUS
Ba)XHEHIINX BEIIECTB (ITUJICH, alleTUJIeH, TIUIEepHH, (eHo, GopManbaerusl, yKkCycHas KUcioTa,
[JIMLMH, yTrapHbIA Ta3, YIVIEKUCIBIM ra3, aMMHaK, raiieHas H3BeCTb, HeEralleHas H3BECTb,
NUTHEBAsE COAA U JIPYTUX), COCTABIATH (POPMYJIbl HEOPraHMYECKMX M OPraHUYECKHUX BEIIECTB,
YpaBHEHUS XMMMUYECKHUX peaklui, OOBACHATh HMX CMBICH; IOATBEPKAATh XapaKTepHBIE
XUMHYECKHE CBOMCTBA &8 BEIIECTB COOTBETCTBYIOUIMMM O3KCIEPUMEHTAaMH M 3aIllUCAIMU
YPAaBHEHUN XUMUYECKUX PEAKLUH;
c(OpPMHPOBAHHOCTh YMEHHUI yCTaHABJIMBATh NMPHUHAUICKHOCTh W3YUYEHHBIX HEOPTaHUYECKUX U
OpraHMYECKUX BEIECTB K OMNPEECIEHHbIM KjlaccaM U TpyIIaM COEIMHEHUH, XapaKTepu30BaTh
UX COCTaB M BaXKHEHIIME CBOWCTBA; OINpeNeNATh BHMIbl XMMMUYECKMX CBs3el (KOBaJIeHTHAs,
WOHHAs, MeTaJJIN4ecKasi, BOJOPOJHAs), THUIBl KPUCTALIMYECKHX PpELIETOK  BEIIECTB;
KJIacCU(UIUPOBATh XMMUYECKHE PEaKIIUH;
BJIaJICHHE OCHOBHBIMM METOJaM{ HAy4yHOTO T[IO3HAHMS BEIIECTB U XUMHUYECKUX SIBICHUMN
(HabmoieHne, U3MEpPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHUE);
c(OpMUPOBAHHOCTh YMEHUU MPOBOAUTH PACUEThl MO XUMHYECKUM (QOpMysiaM U ypaBHEHHSIM
XUMHUYECKHX PEeaKLUi C HCIOIb30BaHUEM (PU3NUECKUX BEJTHMUMH, XapaKTEPU3YIOIIUX BEIECTBA C
KOJTMYECTBEHHON CTOPOHBI: MacChl, OObeMa (HOpPMaJbHBIE YCIIOBHS) Ta30B, KOJWYECTBA
BEIIECTBA; HCIIOJIb30BATh CHCTEMHBIE XUMHYECKME 3HAaHUS M MPUHATHS pELICHUNd B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;
c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJIHATH XHMHYECKUH HKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUM, MOJyYeHHE ITHIIEHA U HU3Y4YEHUE €ro
CBOICTB, Kaue€CTBEHHBIE PEAKIMU HA albJAETHABI, KpaxMaJl, YKCYCHYIO KUCJIOTY; J€HATyparus
OEIKOB IPU HArpEBaHHUM, LIBETHBbIE pEAaKIMM OENKOB; MPOBOJUTH PEaKLUUU HOHHOTO OOMEHa,



OTpeNeNiTh Cpely BOAHBIX PAcTBOPOB, KAUECTBEHHBIC pPEaKIUU Ha cyibdar-, KapOOHAT- H
XJIOPUA-aHUOHBI, Ha KaTHMOH aMMOHUS; pellaTb AKCIHEPUMEHTAlbHbIE 337aud 10 TeMaM
"Mertamne" u "Hemeramibl") B COOTBETCTBHHM C TpaBWJIAMH TEXHUKH O€30MaCHOCTH IIPH
oOpalleHun ¢ BeleCTBaMU U J1a0OpaTOpPHBIM 00OpYJOBAaHUEM; MPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO SKCIEpUMEHTa B (opMe 3alluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(opMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;
c(OPMHPOBAHHOCTh YMEHHS AHAJIM3UPOBATh XHUMHYECKYI0 HH(POPMALUIO, TMOIy4aeMylo U3
pa3sHbIX HCTOYHHUKOB (CPeICTB MacCcOBOM MH(opMaluy, cetb IHTepHET u apyrue);
c(hOpPMUPOBAHHOCTh YMEHUN COOIIOATH MPaBUiIa SKOJIOTHIECKH 1IeJIeCO00Pa3HOrO MOBEACHHUS B
ObITY M TPYAOBOW JAEATENbHOCTH B IEISAX COXPAaHEHMsI CBOErO 3J0POBbS M OKpYXKarolei
NPUPOJHON Cpeibl; YYUTHIBATh ONACHOCTb BO3JCHCTBUS HA JKMBBIE OPraHU3MBbI ONPEAEICHHBIX
BEIIIECTB, IOHUMAasi CMbICJI TOKa3aTesIsl IPeIebHOM JOIyCTUMON KOHIIEHTPALUH.

® MeTamnpeAMeTHbIE
CaMOCTOSITENIbHO  (OPMYJIMpPOBATh M aKTyaJU3UpoBaTb IpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;
UCMOJIb30BaTh NPU OCBOGHUM 3HAHUH MPUEMBI JIOTMUECKOTO MBIIIJIEHUS - BbLIETATH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBaTh WX B3aHMMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOLUE MTOHATUS AJIs1 OObSICHEHUSI OT/IEJIbHBIX (PAaKTOB U SIBIICHUIA;
OTIPENeNATh LEJH ACATEIBHOCTH, 33a]aBasi HapaMeTPhl U KPUTEPHH MX JTOCTH)KEHUS, COOTHOCHTD
PE3yIABTATHI JESITEILHOCTH C TIOCTABICHHBIMH LIEIISIMU;
BbIOMpPATh OCHOBAHUSA U KPUTEPUM JUIS KJIACCU(PHUKAIMKU BEUIECTB U XMMUYECKUX 6 peaxiuii,
yCTaHABJIMBATH IPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSMU;
CTPOUTBH JIOTMUYECKHE pacCYXICHHsI (MHAYKTHBHBIC, JI€AYKTUBHBIC, 10 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUSI B PACCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKIIIOYECHHUS;
OPUMEHATh B TPOIECCe IMO3HAHMSA, HCIIONb3yeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/IeNU, TPe0OPa30BbIBATE MOJIENIbHBIE MTPEJICTABICHHS - XUMUYECKHH 3HAK (CUMBOJ) JIEMEHTA,
XuMHu4eckass (opMmyia, YpaBHEHHE XHUMHYECKOW peakuu - TPH PEHIeHHH Y4eOHBIX
MIO3HABATENBHBIX M MPAKTUYECKUX 3a/la4, NPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIIECTB U XUMUYECKUX PEaKITUiA.
BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINI;
(bopMyITHpOBaTH ETH U 337a4d HCCIIEJOBAHUS, HCIIOIB30BATh MOCTABICHHBIE M CAMOCTOSTEITHHO
copMyIMpPOBaHHBIE BOIPOCHl B KadyecTBE HHCTPYMEHTa TMO3HAHHWA M OCHOBBI JUIA
(opMHpPOBaHUS TUITOTE3HI IO MMPOBEPKE MPABIIFHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;
BJIAJIETh HABBIKAMU CaMOCTOSITENIBHOTO TUIAHUPOBAHUS M MPOBEJCHHS YUCHUUECKUX SKCIICPHMEHTOB,
COBEpIICHCTBOBATh YMEHHsI HAOJFOATh 32 XOAOM IIPOIECCa, CAMOCTOSITENIBHO MPOTHO3UPOBATH €ro
pe3ynbTar, (GopMyaupoBaTh OOOOLIEHHS M BBIBOJBI OTHOCHTEIIBHO JIOCTOBEPHOCTH pE3YJIbTaTOB
MCCIIEIOBAHMSI, COCTABIISITh 00OCHOBAHHBIM OTYET O TPOJIETIAHHON padoTe;
nproOpeTaTh ONBIT YUYEHUYECKOH HCCIIE0BAaTEIbCKOM M MPOEKTHOM NEATENIbHOCTH, MPOSIBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIPHOMY ITOMCKY METOJOB PEIICHHs MPAKTHYECKHX
3aJa4, MIPUMEHEHUIO PA3JTUYHBIX METOJIOB TO3HAHMUS.
OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHWKAX WHGpOpManuu (HAYIHO-TIOMYJSpHAs JUTepaTypa
XUMHUYECKOTO COJIep’KaHMs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaIU3UPOBATH
UHPOPMALIMIO pa3IMYHBIX BUAOB W (OpM mpencTaBieHUs, KPUTUYECKH OIICHUBATH €&
JIOCTOBEPHOCTb U HEMPOTUBOPEUNBOCTD;
(bopMyITHpOBATh 3aMPOCH], TPUMEHSITh PA3IMYHBIE METOBI M MIPHOOPETATH OIBIT TPHU TTOUCKE U
orbope nHpopMalu, HeOOXOIUMOM [Tl BHITIOTHEHUS YU€OHbBIX 33a]1a4 ONpeIeIEHHOTO TUIIA;
UCTIOJIF30BaTh HAYYHBIA S3BIK B KAUECTBE CPENICTBA MPH padboTe ¢ XMMHUYECKOW WH(pOpMannei:
OPUMEHATh MEXIIpeIMETHbIe ((PU3NUYEeCKue U MaTeMaTHYecKhe) 3HaKU U CHUMBOJIBI, (OPMYIIHI,
ab0peBHaTypbl, HOMEHKJIATYPY, WCIOJIB30BaTh M TPEOOPa3OBBIBATH 3HAKOBO-CHMBOINYECKHE
CpeCTBa HAIJISTHOCTH.



2. CTPYKTYPA ¥ COAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM JUCHUIINHBI U BBl Y4eOHBIX 3aHATHI

By yaeOHOM paboThI

O0BeM YacoB

MaxkcuMmajibHasi ydeOHasi Harpy3Ka (Bcero) 66
O06si3aTeIbHAS AyIUTOPHAS YueOHast HAarpy3Ka (Bcero) 66
JICKIINH 22

B TOM YHCIIE: | 1aO0OpATOPHBIC 3aHATUS -
MIPAKTUYECKHUE 3aHATHS 44

KOHTPOJIbHBIE pabOTHI

He npenycmorpeno

CamocrosiTesibHasi padoTa 00yyaromerocs

He npenycMoTpeno

Koncyabranuu

He npenycmorpeno

ITpomeskyTOYHAS aTTeCTALMA NPOBOAUTCS B (hopme auddepeHupoOBaHHOIO 3a4eTa

2.2. TemaTuveckuii IJIaH U coJiep:KaHNe YIeOHOH TUCIUTLINHBI

HaunmeHoBanue
pa3aesioB U TeM

Conep:xanue y4e0HOro MaTepnaJia (0CHOBHOE 1 IpodeccHOHAIbLHO-
OpPUEHTHPOBAHHOE), JIA0OPaTOPHbIE U NPAKTHYECKHE 3aHATHUS,
NPUKJIATHON MOAYJIb

Oo0Lem
4acoB

2 cemecTp

Pa3znmes 1. OcHOBBI CTPOEHHS BellleCTBA

Tema 1.1
Crpoenue aToMOB
XUMHAYECKHX
DJIEMEHTOB U
pupoJia
XUMHYECKOH CBSI3H

Ulexnus 1

CoBpeMeHHass MoAelb CTpoeHust atoMa. CHMBOJIMYECKUH S3bIK XHMHH.
IXUMUYeCKUi dIeMeHT. DNeKTpoHHas KoHpurypamus atoma. Kiaccnpukanus
XUMHYECKAX JJIEMEHTOB (S-, P-, O-amemeHTbl). BaseHTHbIE 3IIEKTPOHBI.
BaneHTHOCTD. DneKTpoHHAS pHupoJia XUMHUYECKOH CBSI3H.
OIEKTPOOTPHUIIATEIHHOCTh. BUABI XMMHUYECKOW CBSI3W (KOBaJICHTHAs, WOHHAS,
MeTaJIJIMUeCKas, BOJIOPOJIHAS) M CIIOCOOBI ¢ 00pa3oBaHuUs

IIpakTHyeckoe 3anaTHe 1

Pemenne 3agaHuil Ha WCHOJIB30BaHME XMMHYECKOH CHMBOJIMKH M Ha3BaHWUM
COCIMHEHNH N0 HOMEHKJIAType MEXKIYHapOJHOIO CO03a TEOPETHUYECKOH U
MPUKJIAJHON XMMHUU W TPUBHUAJIBHBIX HA3BAaHHUM TSI COCTABIEHUS XUMUYECKHUX
(hopMyI1 IByXaTOMHBIX COETUHEHUH (OKCHIOB, CYIb()UAOB, THAPUAOB U T.I1.) U
IMPYyruX HEOPraHWYECKUX COCAMHEHUH OTIEIbHBIX KIIacCOB.

[IpakTHueckne 3aJaHus HAa yCTAHOBIIEHHE CBSI3M MEXAY CTPOCHHEM aTOMOB
XUMHYECKUX JJIEMEHTOB U MEPHOJUUYECKUM M3MEHEHHEM CBOWMCTB XHMUYECKHX
HIIEMEHTOB M UX COCIMHEHHH B COOTBETCTBHHM C MojioxkeHHueM [leprnomuueckoi
CHCTEMBI.

Tema 1.2
[Tepunonnueckuii
3aKOH ¥ Ta0IuIa
.. MenneneeBa

IIpakTH4eckoe 3aHsITHE 2

[lepuonuueckas cucreMa xumuueckux snemeHToB [I.1. Menneneena.
Dusnueckuil cmbica [lepuonnueckoro 3akona [I.1. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB XUMHUYECKHUX 3JICMEHTOB, 00pa3yeMbIX
VMU MIPOCTHIX U CIOXHBIX BELIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XHUMHUYecKoro 3ieMenTa B [lepuoanueckoit cucreme. MUpOBO33pEHUYECKOE U
Hay4dHoe 3HaueHue Ilepuoguueckoro 3akona J[.M. Menneneea. ITporno3sl
JI.. MenneneeBa. OTKPBITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

PelieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha
XapaKTepH3aI[Mi0 XUMUIECKUX JIEMEHTOB «MeTaunyeckue /
HEMETaJUIMUECKHE CBOMCTBA, AIEKTPOOTPULATEIBHOCTh XUMUUYECKUX
SJIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHUEM U IMOJIOKEHUEM B
[EPUOINYECKOI cUCTEME XUMUYeCKUX 31eMeHToB J[.. MenneneeBa»




Pasnmes 2. XumMuyeckue peaknuu

Jleknms 2

Kraccudukarus v THIBI XHMUYECKIX PEAKIUN C yIaCTHEM HEOPTaHMIECKUX
BemecTB. CocTaBIeHUE YpaBHEHUN peaKIuil COSTUHEHUS, PA3JI0KCHUS,
3aMenicHusl, 00OMeHa, B T.4. pEaKIUi rOPEHUsl, OKUCICHUS-BOCCTAHOBICHUSI.
'YpaBHEHHS OKHCIICHUA-BOCCTaHOBIIEHUA. CTeleHb OKUCaeHUA. OKUCIUTENb U
BOCCTaHOBUTeNb. COocTaBIeHNE M YPaBHUBaHNE OKHCIUTEIHHO-
BOCCTAHOBUTEIILHBIX PEAKIIUH METOI0M JICKTPOHHOTO OajiaHca.
OKHCIIHTETFHO-BOCCTAHOBUTEIBHBIC PEAKITHH B TIPHPOJIE, TPOU3BOICTBEHHBIX

Tema 2.1
Mpoleccax M XHU3HEIESTeIbHOCTH OPraHu3MOB
THMbI XUMUYECKUX .
U Teopust  27€KTpONIUTHYECKOHM  aucconmauuu.  MoOHBL.  DIEKTpONIUTHL,
peakt HERJIeKTPOIHTHL. Peakumu nonHoro ooMena. KucioTHO-OCHOBHBIE peakIyiH.
IpaxkTH4yeckoe 3aHsTHE 3
KomnuuecTBeHHbIE OTHOWIEHUS B XUMUHM. OCHOBHBIE KONMYECTBEHHbIE 3aKOHBI B
XAMHUM M PacueThl MO ypaBHEHMSM XHMHYECKUX peakuuii. Mojb Kak eIUHHUIE
KOJIMYECTBA BellecTBa. MoJspHast Macca. 3aKOHbI COXPaHEHUSI MacChl U SHEPIUM.
3akoH ABoraapo. MomsipHelii 00beM Ta30B. OTHOCHTENbHAS IDIOTHOCTh Ta30B.
Pacuetsl 110 YPaBHCHUAM XUMHWYCCKUX pCaKHI/Iﬁ C HCIIOJIb30BAaHUECM MACCHI,
00beMa (HOpMaJIbHBIC YCIIOBHSI) ra30B, KOJMUYECTRA BEIICCTBA
Tema 2.2
I[IpakTH4eckoe 3ansATHE 4
DJIIEKTPOIUTUYECKAS

AUCCOLManus U
MOHHBII 00MeH

CocraBieHue peakLUuil MOHHOIO OOMEHa ITyTEeM COCTaBJICHUS UX IOJHBIX H
COKpAILEHHBIX HOHHBIX YPaBHEHHUH. 3a1aHus HA COCTABICHUE NOHHBIX PEaKkInui

Pasnes 3. CTpoeHne 1 CBOHCTBAa HEOPTraHMYECKUX BelIeCTB

Jlexknms 3

[Mpeamer Heopranudeckoil xumun. Kitaccudukanms HeOpraHUUIECKUX BEIIECTB.
[IpocTsie u cnoxHbIE BemecTBa. OCHOBHBIC KIACCHI CIIOKHBIX BEIECTB
(OKCHIBI, TUAPOKCUIBI, KHCIOTHI, COMHN). B3anMOCBS3b HEOPTaHUIECKIX
BEIICCTB. ATperaTHbie COCTOSTHUSA BellecTBa. Kpucramumueckue u amopdHbie
BelecTBa. THITHI KPUCTATMYECKUX PEIIETOK (ATOMHASI, MOJIEKYJISIpHAS,
WMOHHAs, METAJUTMUYECKas ). 3aBUCUMOCTh (DH3MUECKUX CBOIMCTB BEIIECTBA OT
TUTa KPUCTAIUTUYECKON pelIeTKH. 3aBUCHMOCTh XUMHYECKOW aKTUBHOCTH
BCIIICCTB OT BUJa XHMI/I‘ICCKOﬁ CBSI3HU U TUIIA KpHCTaJIHI/IquKOﬁ peHIeTKI/I.

Tema 3.1
Knaccnduxars [ TprunHBI MHOT0OOpa3usi BELECTB
HOMCHKIATYDA H’ IMpakTyeckoe 3ansiTue 5
or OCHIZGI:) HowmenkiiaTypa HeOpraHHUECKHX BEUIECTB: Ha3BaHNE BEIIECTBA UCXOS U3 UX
Heo FEHI/IIICCKI/IX XMMHA9IeCKOH (hOpMyJIbl MM COCTaBIIEHHE XUMHUECKON (OPMYJIIBI UCXOS U3
F; eIeCTB Ha3BaHMA BewecTBa o mexxayHapogHoi (MFOITAK) wiu tpuBnanbHOM
HOMEHKJIaType.
PenieHne mNpakTUYECKUX 33JaHUil 1O KiaccH(UKAIMK, HOMEHKJIAType H
XUMAYECKUM (opMyIaM HEOPraHWYECKHUX BEIECTB Pa3IMYHBIX KIJIACCOB
(yrapueli ra3, YIJEKHCHIbI Ta3, aMMHak, ralieHas W3BeCTh, HeralleHas
W3BECTh, IUTHhEBas CoOJa W JIPYTWX): Ha3blBaTh M COCTaBIATH (HOpMYIIbI
XUMHUYECKUX BELIECTB, ONPEAEATh IPUHAIIEKHOCTD K KIIaccy.
VIcTOUHUKY XUMHYECKOH HHPOpMaLuK (CpeICTB MacCOBOH MH(POPMAINH, CETh
Wntepuet u apyrue). [louck uadopmMaryu no Ha3BaHUSAM, WICHTH(PHUKATOpaM,
CTPYKTYpHBIM (opMyJiamMm
Jlexnus 4
Tewma 3.2 MeTtamibl. O0uue GU3nUeCKUe U XUMHUYECKHUE CBOMCTBa MeTa/uioB. CriocoObl
CDI/BI/IK(; MONydeHWsl. 3HA4YeHHWe METAUIOB W HEMETAUIOB B  MPHPOAE U
ivmaeckpe | PKUSHENCATENLHOCTH YENOBEKA 1 OPraHH3MOB. Koppo3uss metannos: BHJIBI
cBOMHCTBA KOPPO31H, COCOOBI 3aIIUTHl METAIOB OT KOPPO3HUHU
T —— Hemerammel. OOmue ¢u3ndeckue W XUMHUYECKHE CBOWCTBA HEMETAJIIOB.
I;emeCTB Tunuunabie cBolictBa HemetawwioB IV— VII rpynn. Knaccudukanus u

HOMEHKJIATypa COeIMHeHNI HeMeTaIoB. KpyroBopoTsl OMOTEHHBIX AJIEMEHTOB
B IpHUpojie




Jlexknmsa 5

X MIYEeCKIEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUUECKHUX BEITICCTB
(OKCHIOB, THIIPOKCHUJIOB, KUCJIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B N3MEHEHUH
CBOMCTB MPOCTHIX BEILIECTB, BOJAOPOIHBIX COCTUHEHUN, BHICIIIUX OKCUAOB U
THIPOKCHIIOB

IpakTH4yeckne 3aHATUA 6

CocTaBiieHue YpaBHEHUN XHMHUYECKHUX pEaKIUil C ydacTHEM TMPOCTHIX U
CJIOKHBIX HEOPraHWYECKUX BEIECTB: METANIOB W HEMETAIJIOB; OKCHJIOB
METaJIJIOB, HEMETAJUIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKHUX KHCIIOT,
OCHOBaHWMII ©  amMQOTEpPHBIX THIPOKCHIOB, HEOPTaHWYECKMX  COJEH,
XapaKTEPU3YIOIINX UX CBOUCTRA.

PerieHre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha CBOMCTBA,
cocTaB, TONyYeHHE W  OE30MacHOE  HWCIONb30BaHHWE  BAKHEUIIHX
HEOPraHUMYCCKUX BEIICCTB B OBITY M MPAKTUYCCKOHN JICATSIILHOCTH YEJIOBEKA

Pasnes 4. CTpoeHnne M CBOHCTBA OPraHUMYECKUX BelleCTB

Tema 4.1
Knaccuduxkarnms,
CTpOCHUE U
HOMEHKJIaTypa
OpPTraHUYECKUX
BEIIECTB

Jleknus 6

[losiBnieHHE U Pa3BUTUE OPraHUYECKON XMMHUU KaK HayKu. [IpenMeT opraHudeckon
XUMHUH. MecTo 1 3HaueHue OpFElHH‘ICCKOfI XHUMHUH B CUCTEMC €CTCCTBCHHBIX HAYK.
XIMHYECKOE CTPOEHHUE KaK MOPSIIOK COETUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX
BICHTHOCTH. OCHOBHBIE  IOJOKEHM TEOPHH  XHMHYECKOTO  CTPOCHHS]
opranudeckux coenuHennit A.M. ByTiepoBa. YTriepoaHbIil CKElleT OpraHuueCKOM
MOJIEKYJIbl. 3aBUCUMOCTD CBOMCTB BEILECTB OT XUMUYECKOTO CTPOCHHUSI MOJIEKYI.
M30omepust 1 U30MEPHI.

[Nonstre o QyHKUMOHANBHOW Tpymme. Pamgmkan. [puHnmnel knaccupukanuy
OpraHUYECKUX COENMHEHHHA. MexayHapoaHas HOMEHKIATypa W IPUHIMUIIBI
HOMEHKJIATYphl OpraHWYecKnx coemuHeHnd. lloHstne 00 a3zoTcomeprkamix
COeTMHEHUSIX, OMOIOTHYECKH aKTHBHBIX BEIleCTBax (YIiIeBoJax, JKUpax, Oenkax u
Tp.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHUSX (MOHOMEp, MOJIHUMEp, CTPYKTYpHOE
3BEHO)

IpakTu4yeckoe 3ansTue 7

HomeHnknaTypa OpraHUYeCKUX COSAMHEHUH OTIEIBHBIX KITACCOB (HACKHIIICHHEIE,
HEHACHIIICHHbIE M  apOMaTHYECKUE YIJCBOJOPOJbI, CIUPTHI, (EHOJIBI,
abJIeTH/IBI, KETOHBI, KapOOHOBBIE KUCIOTHI W Jp.) CocTaBieHHWE TOIHBIX U
COKpPAIIeHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKHUX BEIIEeCTB OTJIENBHBIX
KJIACCOB, HCHOJb3Yysl WX Ha3BaHUS 110 CHUCTEMAaTHYECKOW W TPUBHUAIBHOM
HOMEHKJIaType (3TWJICH, alleTWICH, IInlepuH, GeHoy, QopManbaerun,
YKCyCHasi KHCIIOTa, TTHUIMH). PacueTsl mpocteiimeii ¢popMynabsl OpraHHYECKOH
MOJIEKYJIBI, HCXOJIS U3 DJIEMEHTHOTO cocTana (B %)

Tema 4.2
CBoiicTBa
OpraHUYECKUX
COEIMHCHHUI

lexuus 7

DU3NKO-XMMUYECKUE CBOMCTBA OPraHMYECKUX COCIMHEHHUH  OTHEIbHBIX
KJ1acCOB (OCOOCHHOCTH KJIAaCCH(UKAIMK W HOMEHKJIATyphl BHYTPH KJIacca;
rOMOJIOTMYECKHI P M oOmas gopmyina; u3oMepus; GU3NIECKUE CBOMCTBA;
XMMUYECKHE CBONCTBA; CIIOCOOBI MOTyYCHHUS)

[IpenenbHble YriIeBOAOPOABI (alkaHbl M LMKJIOAIKaHbl). ['opeHne MeTaHa Kak|
OJIMH U3 OCHOBHBIX MCTOYHHUKOB TEIIa B MPOMBIIUICHHOCTH U ObITY. CBOICTBA
MPUPOIHBIX YTIIEBOAOPOIOB, IOJTYUYCHHE;

HenpenenbHele  (JIKEHBI, QJIKUHBI M alKaJWEHbl) M  apOMaTHYECKHE
yriaeBojopoasl. ['opeHne anerwiieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOTO
TUTAMEHHM JJIsl CBAPKH U PE3KU METAIIOB

Jleknusn 8

Kucnopojcoaepxaiue coequHeHns (CIUPTHI U (PeHOITbI, KAPOOHOBBIE KHUCIOTHI
1 3QUPBI, ATBICTUIBI U KETOHBI, YKHUPBI, YIIICBOIbI).

IA30TCcofepKale  CoemWHeHUs (aMUHBI W aMHUHOKHCIIOTBI,  OCJIKH).
BBICOKOMOIIEKYIIIpHBIE  COCNMMHEHUS (CHHTETUYECKHE U  OMOJIOTHYECKH-
aKTUBHBIE). MoHOMep, TOJMMep, CTPYKTypHOe 3BeHO. I[lomumepusanus
STHJICHA KaK OCHOBHOE HAlpPaBJICHUE €r0 MCIIOIb30BaHUS.

['eHeTHYECKast CBSI3b MEXTY KJIACCAMHU OPraHUYECKHUX COSJMHECHUN




IIpakTH4eckoe 3ansTHE §

CBoiicTBa OpraHMYECKHX COEJAMHEHHU OTICIBHBIX KJIacCOB (TpUBHANBHAS W
MEXKIyHapOoIHasi HOMCHKIIATypa, XMMHUECKHE CBOMCTBA, CIIOCOOBI OITY4CHHUS):
MpenenbHble (AIKaHbl M ITUKJIOAJKaHbl), HENpeJAeIbHbIC (aJKEHBI, aIKUHBI U
QTKaINEeHbI) U ApOMATHYECKUE YTIIEBOJIOPO/bI, CIIUPTHI M (PEHOIBI, KApOOHOBBIE
KUCIOTBI W DQUPHI, AIbACTHIbl H KETOHBI, aMWUHBl W aMUHOKHCIIOTHL,
BHICOKOMOJICKYJISIPHBIE COEIWHEHMs. 3aJaHusi Ha COCTABJICHHWE YpaBHEHHH
XUMHUYECKUX PEAKIUH C y4yacTHEM OpPraHHYECKHX BEIeCTB Ha OCHOBAaHUH HX
COCTaBa U CTPOCHHS

IpakTH4yeckoe 3aHsTHE 9

CocTaBieHHE CXeM peakIui (B TOM 4HCIE MO MPEIIOKEHHBIM [EeMoYKaM
MPEBPALICHNH), XapaKTepU3YIOUIMX XHMUYECKHE CBOWCTBA OPTraHUYECKHX
COCIMHEHUH OTAEIbHBIX KJIACCOB, CIOCOOBI HMX IOJNYyYeHHUS M Ha3BaHME
OpPraHMYeCKUX COEAMHEHUH 10 TPUBHAIBHOM MM  MEXIyHapOJHOH
CHUCTEMATHYECKOH HOMEHKJIAaType.

PelieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUA Ha CBOMCTBA
OpPTaHNYCCKUX COCILI/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB

IIpakTHyeckoe 3ansaTue 10

[IpupoaHbie yIriieBOAOPOABI, HAXOXKACHUE B MPUPOAE U NPUMEHEHHE AJKAHOB.
[IpakTHueckoe  TpPUMEHEHWE  OTHICHTINKONS,  TJHWIepuHa,  (eHomna.
[MpumeHeHue GopManbAeTHaa, aleTalbIeruia, YKCyCHOM KUCIOTh. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MOFOIIE CBOWCTBA MbLIa

Tema 4.3
Wnenruduxanms
OpPraHMYECKUX
BEILIECTB, UX
3HAYEHHUE U
MPUMEHEHHUE B
OBITOBOM U
MPOU3BOICTBEHHOMN
eI TETLHOCTH
yeJI0BEKa

Jlexknus 9

bruoopranndyeckue coenuHeHus. llpuMeHeHne U OHOJOrWYecKas pOJIb
yriaeBogoB. OKHCICHHE YTIIEBOJIOB — HCTOYHHK SHEPTHH JKUBBIX OPTraHH3MOB.
ObnacTu TpUMEHEHHs aMHUHOKUCIOT. llpeBpamieHuss OelkoB mWIIM B
opraam3me. buonornueckne Qynkimun OenxoB. buomormueckue QyHKIHH
PKHUPOB.

IpakTuyeckoe 3ansTue 11

PoJib opraHrYecKoil XMMHHY B PEIICHHH TIPOOIIEM MUIIEBON O€3011acHOCTH

Poib  opraHWuYeckoil XUMHH B pENICHHH MPOOJIEM DHEPreTUYeCKOH
0€30MMacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHMH HOBBIX MaTE€PHaJIOB, HOBBIX
MCTOYHUKOB DJHEPruu (aJbTepHATUBHBIE WCTOYHHWKH 3Hepruu). OmacHOCTH
BO3/ICMICTBUS HAa JKUBBIE OPTraHW3MBI OPraHWYECKUX BEIIECTB OTJIENbHBIX|
KJ1accoB (yTJIEBOJIOPOBI, COUPTHI, (PEHOIBI, XJIOPOPTaHUUECKUE MTPOU3BOIHEIC,
AITBICTUIIBI U JP.), CMBICT TIOKA3aTeNsl MPECIHHO JOIMYCTUMOM KOHIICHTPAITU!

Pa3znen 5. Kunernu
eaKmui

€CKHEe U TePMOJUHAMUYECCKHEC 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHICCKUX|

Tema 5.1
CkopocTh
XUMUYECKUX
peaKInid.
XUMHUYECKOE
paBHOBecHE

Jleknus 10

CKOpOCTb peaklid, €€ 3aBUCHMOCTh OT pa3iH4yHbIX (PaKTOpOB: MPHUPOJIBI
[pearupyronmx BeiecTB, KOHIIEHTPAIH pearupyronix BeIecTB, TEMIEpaTyphl
W IUIOIIAAM PEaKHOHHON NOBEpXHOCTH. TemnoBble 3(PQEKTbl XMMUYECKUX
peaxiuii. DK30- ¥ SHAOTEPMHUECKNE, PEAKITIH.

OO6patuMoCcTh peaknuii. XWUMHYECKOE PaBHOBECHE W €r0 CMEIICHHE IO/
IneficTBUeM pa3n4HBIX (PakTOpoB (KOHLEHTpALUsl pearcHTOB WMJIM MPOAYKTOB
[peaKuuu, AaBJeHHWE, TeMIlepaTypa) Uil CO3[aHusl ONTUMAaJbHBIX YCIIOBHH
[MPOTEKaHUs XUMHUeCcKUX IpoueccoB. [Ipunnuun Jle [laTense

PacTBopeHue Kak (QU3MKO-XUMHUYECKHi mponecc. PactBopel. CrocoObl
MPUTOTOBJIEHNS pacTBOpoB. PacTBopuMocTs. MaccoBast 10yl pacTBOPEHHOIO
BEIEeCTBA.

IIpakTu4yeckoe 3ansaTue 12

Pemenre MPakTUKO-OPUEHTHPOBAHHBIX 3aJlaHUil Ha aHamu3  (PaKTOpOB,
BIUSIOIINX Ha U3MEHEHHE CKOPOCTU XUMHUYECKOH peakuud, B T.4. C MO3ULUHU
HKOJIOTHYECKH 11e1eCO00pa3HOTO TIOBEACHUS B OBITY M TPYJOBOH JIEATEIHLHOCTH
B LIETISIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPY>KAIOIIEH MPUPOTHOU CpENbl.
CMbICT  MOKaszaTels MpedeiabHO JONMYyCTUMOM  KOHIIEHTPAUUU U €ro
MCIIOJIb30BaHME B OIIEHKE DKOJIOTUYECKON O€3011acHOCTH.




PemmieHre TPaKTUKO-OPUCHTUPOBAHHBIX 3aJaHUii Ha TPUMCHCHHE MPUHITHIIA
Jle-IllaTenpe ayis HAXOXKICHHWS  HANpPABIICHUS CMCIICHHUS PAaBHOBECHS
XUMHUYCCKOM peakiuu U aHaiu3 (HaKTOpOB, BIUSIONIMX Ha CMCEIICHHC
XUMHUYECKOTO PaBHOBECHSI

Pa3nen 6. PacTBopbl

IpakTu4yeckoe 3ansiTue 13
[IpaBuia SKOJOTMYECKU IEIECOO00Pa3HOrO IMOBEACHUS B OBITY U TPYIOBOH

Tema 6.1 IMeATENbHOCTH B LENAX COXPAHEHUS CBOETO 3JI0pOBbS M  OKpYXkaroleH
ITonsiTue o MPUPOTHOM Cpembl; OMACHOCTh BO3ACHCTBUS Ha JKUBBIC OpraHu3mbl 4
pacTBOpax OTIpeIeTICHHBIX BEIIECTB.
Pemienne mNpakTUKO-OPUEHTUPOBAHHBIX pACUETHBIX 3aJaHUNl Ha pPacTBOPHI,
MCTIOJIb3yeMbIe B OBITOBOM M POM3BOJICTBEHHON AESITEIHHOCTH YEIIOBEKA
Paznen 7. Xumus B ObITY M MPOM3BOICTBEHHOI 1eTEJILHOCTH YeJI0BeKa
IIpakTHyeckoe 3anaTHe 14
Hogeitmme n1oCTHKEHUST XUMUYECKON HAYKU U XUMUYECKOW TEXHOJIOTMU. Poub)
XUMHE B OOECIEYeHUH OSKOJOTHUYECKOW, DSHEPreTHYeCKOW W MHIIECBON 2
0e30macHOCTH, pa3BUTUU MeAWIHHEL. [IpaBuia moncka U aHAINM3a XUMAYECKON
MHPOPMALUK W3 pa3lWYHbIX HCTOYHUKOB (HaydHas W Yy4eOHO-Hay4Has
Tema 7.1 ImUTepaTypa, CpeCTBA MacCOBON MH(OpMaIu, ceTh HTepHET)
Xumusd B ObITy M [[IpakTHYecKoe 3ansTHE 15
IIPOU3BOACTBEHHOM [[lorick M aHANN3 KEHCOB O MPUMEHEHNH XUMHYECKUX BEIIECTB M TEXHOJOTHH C
JESITENbHOCTY  [y4eTOM OyAymied mpoQecCHOHANLHOW AEATENbHOCTH MO TeMaM: BaKHEHIue
YeJIoBeKa CTpPOUTENFHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO,
KepaMHKa, MaTepuajibl JJs DSJEKTPOHUKH, HAaHOMAaTepHalbl, TEeKCTUIbHBIE 4
BOJIOKHA, MCTOYHWUKU DHEPIUH, OpPraHMYECKHEe M MHUHEpaJbHBIC YIOOpeHHS,
VICKAapCTBCHHLIC BCIICCTBA, 6I>ITOB21$1 XUMHUA.
S3amura: IlpencraBieHne pe3ynbTaTOB pelIeHUs KeHcoB B (opMe MUHH-
ITOKJIa/ia ¢ mpe3eHTaunen
Jlekmmuu 22
I[MpakTH4yecKue 3aHATHS 44
KoncyabTanum: -
CamocTtosiTelbHasi padoTa: -
Hroro B cemecTpe: 66
[IpomeskyTouHasi arrecTauus B popme nuddepeHIpoBaHHOIO 3a4éTa +
Bcero 66
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3. YCJIOBUS PEAJIM3AIIAN PABOYEN ITPOT PAMMBI JUCITATLIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecne4eHn 0

Hanmenopanue CHCIII/Ia.]'II)HI)IX*

OCHaHIeHHOCTL CIICaJIbHbBIX

Ne Bun yuebnoit . N . N
s paboTHI MOMCIICHUIT I IOMCLICHHH /1] MOMCIICHHIT U IOMCLICHHH /115
CaMOCTOSITEITLHOM pabOTHI CaMOCTOSITEITLHOM pabOTHI
Jlextmonnele YyeOHas ayIUTOPUS i | YueOHas ayIUTOPHS Ha 61
3aHATHA MPOBEACHUS 3aHATHH JIEKIIMOHHOTO | MOCAJ0YHOE MEcTo,
tuna aya. 1304. YKOMIIJIEKTOBAHHAs
CITCIIHATN3UPOBAHHOM MeOeTbIo
(Camapckas obn., e. Kunenv, n.e.m., | (CTONbI, JaBKH, ydeOHas JIOCKa);
Yemo-Kunenvckuil, yn. Yuebnas 0. 1) | TeXHUUECKUMH CpeAcTBaMH OOy4YeHHUs
(memoHCTpanmOHHOE 000pyIOBaHUE —
KOMITBIOTED, TIPOCKTOP ACER
1 X1278H); HarnsJHBIMH TOCOOUSIMH.
VYuebnas ayJIMTOpUs st | YueOHast ayIUTOpHs Ha 85
MPOBEACHHUS 3aHSATUH JIEKIMOHHOTO | MOCAJ0YHBIX MECT, YKOMIIJICKTOBaHHAS
tuna aya. 1309. CIeIaTN3UPOBAHHOM Mmebenblo,
(cTompl, JaBKW, YydeOHas  JIOCKa,
(Camapckas obn., e. Kunenw, n.e.m., | kapenpa), TEXHIYECKUMH CPEIICTBAMHI
Yemo-Kunenockui, yn. Yuebnas 0. 1) | oOyueHus (meMoHCTpaMOHHOE
obopynosanne - mpoektop ACER
X1278H); HarIsAIHBIME ITOCOOHSIMH.
[Ipaktnueckue Kabunet xumun O6opynoBaHue: TOCaTOYHBIE MECTa T10
3aHATHUS KOJIMYECTBY OOydaronmxcs; padouee
2. Kunenw, n.e.m. Yemo-Kunenvckuil, | mecto IIperoiaBaTes; BECHI
ya. Yuebnas, 0. 1. TEXHOXHUMHUYECKHE, pa3HOBECHI
TEXHOXHUMHUYECKHE, mkadg
CYIIMJIBHBIN, pH-meTp,
DOTORNEKTPOKATIOPUMETP K®K-2,
neHTpudyra, HoIIPUMETP, MarHUTHBIE
MEIIANKH, MITaTHBBI J1A00PaTOPHEIE,
TEPMOMETPHI, HAa0Op  apeoMEeTpPOB,
HaOOp HMHIMKATOPOB, 3JIEKTpUUYECKas
IUINTKA, TaJbBAHUYECKUE 3IIEMEHTHI,
Ha0Op XMMHYECKUX PEaKTUBOB, HAOOD
CTEKJIIHHOM XMMHUYECKOU MOCY/IbI.
VYuebnas ayIUTOPUS s | YueOHast ayIUTOpUsL Ha 32
MPOBEICHUSI MPAKTHYCCKUX 3aHATHH, | TOCAJTOYHBIX MecTa,
2 IPYNIOBBIX M  WHAWBUAYAIBHBIX | YKOMIUIEKTOBaHHAS
KOHCYJIbTallu{, TEKYLIEro KOHTPOJIs | CHeHHAIN3UPOBAaHHOM MeOeTbIo
W [POMEKYTOYHOM  aTTecTauuu. | (CTONBI,  JIaBKH,  CTYNbs,  MIKad,
Aynmutopuss  Nel213, (Camapckas | yaeOHass ~ 10cKa);  TEXHHYECKHMH
obn., e Kunemv, n.e.m., Ycmo- | cpencrsamu o0OydeHus

Kunenvcruii, yr. Yuebnas o. 1)

(IeMOHCTpaMOHHOE 000pYJIOBaHUE —
K HOYTOYK TI€pPEHOCHOH, IPOEKTOP
BENQ PB 8250); wHarmsagHbeIMH
oCcOOUSIMH.

VYuebnas ayJINTOpUs JUIS
MPOBEICHUS TA0OPATOPHBIX 3aHSITHH,
3aHATHHA JTEKIIMOHHOTO THIIA, 3aHATHH
CEMHMHApPCKOT0 THIA, TPYHIOBBIX H
WHIMBUAYAIBHBIX  KOHCYJbTAIUH,
TEKYIIEeTO KOHTPOJIS u
MPOMEKYTOYHON aTTecTaluu, ay.
1302

VYuebnas ayIUTOPUsL Ha 32
MOCAJ0YHBIX MECT, YKOMIUIEKTOBaHHAS
CHeNHaNIN3UPOBAaHHOM MeOeTbIo
(cTombl, TaBKW, CTyNbs, YydeOHas
JIOCKa); TEXHUYECKHMH CpPEJCTBAMH
o0yueHus (meMoHCTpaMOHHOE
o0opynoBaHue — HOYTOYK
mepeHocHoi, mpoekrop  EPSON);
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(Camapckas obn., 2. Kunenw, n.e.m.,
Yemo-Kunenocxui, yn. Yuebnas 0. 1)

HarjsiAHbIMU ITOCOOHUSIMH.

CamocrostensHast | [loMemmenue s caMoCTOATENEHOR [Tomemienue Ha 6 MOCaTOYHBIX MECT,
3 pabota paboTsl cTyneHToB aya. 3310a YKOMILIEKTOBAaHHOE

oOyJaronmxcs (UATATBHBIHN 3aIT) CITCIIHATU3UPOBAHHON MeOEThI0
(KOMIIBIOTEPHBIE CTOJNBI, CTYJbS) H
OCHAIIICHHOE KOMIIBIOTEPHOM
TeXHUKOH (6 pabodmx CTaHITHII),
MOAKIIYEHHOHU K ceTu «HTepHeT» U
o0ecrieynBaroLIeii JOCTYI B
3NEKTPOHHYIO HH(OPMAITOHHO-
00pa3oBaTeNbHYIO Cpemy
YHHBEPCHUTETA

3.2. UupopmanuonHoe odecriedeHne 00y4YeHust
OcHoBHast JiMTeparypa:
1. bnunos, JI. H. Xumus : yaeOnuk s cro / JI. H. bounos, U. JI. Ilepdunora, T. B. CokomoBa. —

wnN e

2-e u3n., crep. — Cankr-llerepOypr : Jlanp, 2021. — 260 c¢. — ISBN 978-5-8114-7904-7. —
Texkcr :  anexTpoHHbld /  JlaHb AJICKTPOHHO-OMOIMOTEYHAsT ~ CHUCTEMA. URL:
https://e.lanbook.com/book/167183. — Pexum mocTymna: i aBTOPHU3. MOJIb30BaTEIICH

. Capraes, [1. M. Ananutiaeckas xumus / [1. M. CapraeB. — Cankrt-IletepOypr : Jlans, 2023. —

524 c. ISBN 978-5-507-45483-9. — Tekcr : »nexktpoHHblid / JlaHb
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/302480.

QJICKTPOHHO-

JlonoTHUTEIbHASI JIUTEpaTypa:

. «Kamyctuna, A. A. OGmmas u Heopranuueckas Xumus. [Ipaktukym : yue6HOe mocobue Juist cro /

A. A. Kanyctuna, U. I'. Xanpuenko, B. B. JIubanoB. — 2-¢ usn., crep. — Cankr-IletepOypr :
Jlanp, 2021. — 152 c. — ISBN 978-5-8114-8887-2. — Tekct : anekTpoHHbIH // Jlanp :
AIIEKTPOHHO-OMOIMOTEYHAass  CHCTEMA. URL:  https://e.lanbook.com/book/183309»
(Kamyctuna, A. A. O6mas u Heopranuueckas xumus. Ilpaktukym : yaeOHoe mocobue s cro /
A. A. Kanyctuna, . I'. Xanpuenko, B. B. JIubanoB. — 2-¢ usn., crep. — Cankr-IletepOypr :
Jlanp, 2021. — ISBN 978-5-8114-8887-2. — TekcT : 3nekTpoHHbIH // JIaHb : 3JI€KTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/183309

. Uepnukona, H. 0. PemaeM 3aaun mo XuMuu caMOCTOSITENHHO (C OTBeTaMH U pemieHusimu) / H.

1O. Yepnukona, E. B. MemepsikoBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2023. —
330 c. — ISBN 978-5-507-45904-9. — Texkct : a1exkTpoHHBbl // JlaHb AEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/291209.

IIporpammHoe o0ecnieuenune
Onepanunonnas cucrema Windows XP u mporpamMmbl, BXOISIIME B CTaHAApPTHYIO ITOCTAaBKY
Windows; ITaker oducubsix nporpamm Microsoft Office XP (Word XP; Excel XP; Access XP;
Power Point XP);
[Iporpammel i paboThl ¢ riobanbHOM ceThio Internet (Internet Explorer; Outlook Express;
Telnet)
[Tporpammer anTHBUpYCcHO# 3anuThl naHHBIX KAV 6.0 wim DrWEB 4.33
WurerpupoBanHas cuctema nporpammuponanus TurboPascal nmu ABCPascal.

Ilepeyenb HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM U NPO(ecCHOHANBHBIX 023 JaHHBIX:
http://pravo.gov.ru — O¢urmanbHbIii HHTEPHET-TIOPTAI PABOBOM MH(OPMAITUH
http://www.consultant.ru — CnipaBounast npaBoBasi cuctema «Koncynprant [Timocy
http://www.garant.ru — CnpaBo4HO-TIpaBOBass CHCTEMa IO 3aKOHOIATEILCTBY PoccHiiCKoi
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No o

10.

11.
12.
13.

®denepaunn

DNeKTpOHHO-OubOMoTeunass  cucrema  «Jlaub»  [DnekTpoHHBIH  pecypc] —  Pexum
nocryma:Wwww.e.lanbook.com

CucreMa 311ekTpoHHOr0 oOpazoanus Camapckuii AV -. http://mod0.ssaa.ru/
http://school-collection.edu.ru/ — Enunas xosutekuus mudpoBbix 00pa30BaTe/IbHBIX PECYPCOB.
http://him.1september.ru/ —  snekTpoHHas Bepcus raszerbl "Xumusa" mnpuioxkenue k "l
ceHtsops".

http://www.college.ru/chemistry/ — OtkpeiTeiii Komnemxk: Xumus. DACKTPOHHBIA YIeOHUK 10
XUMHUU (HEOpraHWYecKas, OpraHWuYecKas, SAepHas XHUMHs, XHUMHS OKPYXKAroIIeH Cpejbl,
OMOXMMHUS); COIEPKHUT OOJBIIOEC KOJUYECTBO JONOJHHUTEIBHOTO Marepuaia. Y4eOHHK
COITPOBOJKIACTCS CITPABOYHBIMU TAOJIUIIAMH, TIPUBOUTCS MOAPOOHBINA pa300p THUIIOBBIX 3a/1a4,
npeJcTaBiIeH 00JIbIIOoNM HAOOP 33134 JUIsl CAMOCTOSITEIIBHOTO PEIICHUSI.
http://chemistry.narod.ru xpatkuii Kypc Xumuu, OHOrpaduu XHMHUKOB, CTaThH, BEIIECTBA,
OMBITHI, My3eil. OOJIaCTH XWUMHH: OpPraHWYECKas, aHAJTUTHYECKas, SKOXUMUS, HeTeXUMus,
TEPMOXUMHUSI.

http://experiment.edu.ru Komiekmust "EcTecTBeHHO-HAYYHBIE SKCIIEPUMEHTHI" - 3TO BXOJSIIAS
B coctaB Poccuiickoro o0meo0pa3oBaTebHOTO TOPTajia KOJUICKIHS OIBITOB MO (DHU3HUKE |
xuMuU. KOJJIeKIHs COACPKUT OMMCAaHUS U BUCOAeMOHCTpanuu 6osiee 90 OnbITOB 1O PHU3UKH
U XUMHHA. BHUICOPOIMKH ONBITOB MOXHO CKadaTh WM IPOCMOTPETh B PEXKHME OHJIANH.
Hmeercsi BO3SMOKHOCTh TOMCKA B KAaTaJlOre OINBITOB IO pyOpHKAaTopaMm pa3jesioB HIKOJIbHBIX
KypCOB (PM3HMKH U XMMHUH, IO 00pa30BaATEILHOMY YPOBHIO, 10 KJIFOYECBBIM CIIOBAM.
Www.chem.msu.su (DnekTpoHHas OMOJIMOTEKa IO XUMUH).

WWW.hvsh.ru (xypran «Xumus B IIKOJIE»).

WWW.hiJ.ru (kypHan «XUMHS U )KU3HBY).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUA JUCIIUIIJIMHbI

Pe3yabTaThl 00yueHus
(ocBOEHHbIE YMEHUSA, OCBOCHHbIE 3HAHHUA)

@DopMbI U METO/IBI KOHTPOJISI U
OIIeHKH Pe3yJIbTATOB 00y4eHusl

3HaHu:
OCHOBHBIC TTOHSATHUS U 3aKOHBI XUMUW;
TEOPETHUECKHE OCHOBBI OPTaHUYCCKOM, (DH3NIECKON, KOJUIOMITHOM
XUMHH;
MOHATHE XUMUYECKOW KHHETHKH U KaTaJln3a,
KJIACCU(UKAIIMIO XHMHYCCKUX pEaKIMid W 3aKOHOMEPHOCTH UX
MIPOTEKAHUS;
oOpaTuMble W HEOOpaTUMbIE XHMHUYECCKHE DEAKIMU, XUMHYSCKOS
paBHOBECHE, CMEIICHUE XUMHUYECKOTO PaBHOBECHS IOJ JCHCTBUEM
pasITUIHBIX (GaKTOPOB;
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
oOMeHa;
THIPOJIN3 COJICH, AUCCOLMANNIO AJIEKTPOIIMTOB B BOAHBIX PAacTBOPAX,
MOHATHE O CHUIIBHBIX
U CcJIa0BIX 3JIEKTPOJINTAX;

peaknuy, peaknmuh HOHHOTO

TEIoBOH  APQPEKT XUMHUYECKHX PEaKIud, TePMOXHUMUYECKUE
ypaBHEHHS;
XapaKTePUCTUKH  PA3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB,

BXOJISIIIIUX B COCTAB CHIPhSI 1 TOTOBOM MUIIIEBOM MPOTYKIINU;

CBOMCTBa PACTBOPOB M KOJUIOMAHBIX CHCTEM BBICOKOMOJEKYJISPHBIX
COCTUHCHUH;

JIMCTICPCHBIC U KOJUIOUIHBIC CUCTEMBI MUIIEBLIX MPOTyKTOB;

pOJIb U XapaKTEPUCTHKU MOBEPXHOCTHBIX SIBICHUN B MPUPOIHBIX U
TEXHOJIOTHYECKHX MPOLECccax;

OCHOBBI aHAJIUTUYECKON XUMUM;

OCHOBHBIC METOZbl KJIACCUYECKOTO KOJUYECTBEHHOTO M (DU3HMKO-
XHMHYECKOTO aHaIN3a;
Ha3HaueHUe u paBuiIa
00opynoBaHUS U anmapaTypsl;
METO/bl U TEXHUKY BBIIIOJIHEHUS XUMUYECKUX aHAJIU30B;
preMbl 0€30IacHO# paboThl B XUMUYECKOH JIadopaTopun

HUCIIOJIBb30BaHUA na60paT0pHor0

DKCIepPTHOE HAOIIOICHAE 32
BBITNIOJTHEHUEM MPAaKTUYECKUX
paboT. YcTHBIH ompoc.
IIuceMenHsIi onpoc.
Tectuposanue. IIpakTuko-
OPUEHTHUPOBAHHbBIE 33JIaHUSA 10
COCTaBJICHUIO XUMHYECKHUX
peakuuid. Pemenue 3amay.
TectupoBanue.
HuddepenuupoBannsbiii 3aueT

YmMmenusn
MIPUMEHSITH OCHOBHBIC 3aKOHBI XMMHH JJISI PEIICHUS 3a7a4 B 00J1acTu
po(hecCHOHATBHON EATENbHOCTH;
WCIIONb30BaTh CBOMCTBA OPTraHWYECKHX BEIIECTB, AWCIIEPCHBIX U
KOJUIOUHBIX CUCTEM JIJISl ONITUMU3AITIHI TEXHOJIOTHYECKOT0 MPOIIecca;
OTHCHIBATh YPABHEHUSMHU XUMHYECKHX PEAKIIUi MPOIECCHI, JIeKAIUE
B OCHOBE TPOHM3BOJICTBA MPOIOBOILCTBEHHBIX MTPOIYKTOB;
MPOBOJUTh PACUYETHl 10 XHUMHYECCKUM (opMyiaM W YpaBHEHHUSIM
peaKImmy;
WCIIOJIB30BaTh J1JA0OPAaTOPHYIO MOCYAY U 000PYI0BaHHUE;
BEIOMpaTh METOJl U XOJ XUMHUYECKOTO aHaju3a, MOJAOUPaTh PEaKTHBHI
U anmaparypy;
MPOBOJUTH KaYECTBEHHBbIC PEAKIIMM HA HEOPraHUYECKHE BEIIEeCTBA U
WOHBI, OT/ICJbHBIEC KJIACCHl OPTaHUYECKUX COCTUHEHUN;

BBITIOJIHATE  KOJIMUCCTBCHHBIC PACUYCTBl COCTaBa BCHICCTBA IIO
pe3yJiibTaram U3MEPEeHU;
coOrOaTh TpaBWJAa TEXHUKHM OE30MacHOCTH TMpH paboTe B

XUMHAYECKOl aboparopuu

DKcrnepTHOE HAOIOICHUE 3a
BBINTOJTHEHUEM TPAKTUYECKUX
paboT. YcTHBIH ompoc.
IIuceMenHsIi onpoc.
TectupoBanue. [IpakTuko-
OpPHEHTUPOBAHHBIC 3a1aHUSI 11O
COCTaBJICHUIO XMMUYECKUX
peakuuii. Pemienue 3anay.
TectupoBanue.
HuddepeHnmupoBaHHbIii 3aUeT
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Pabouass mporpamma yueGHOH aucUMIUIMHBI pa3paboTana Ha ocHoBe ®denepabHOrO
roCy/1lapCTBEHHOIr0 00pa3oBaTe/IbHOrO CTaHAapTa cpesHero obiiero o6pasoBaHus.

Pazpaborumk:

MpenoaaBaTeb Kapeapol
«'ymanuTapHble U ecTeCTBEHHOHAYUHBIE

JAUCHHUITITUHBI»
A.A. bokoRra ﬁ?f

(noonucs)
3aBeyromuii kadenpoii
KaHJI. TIeJl. HayK, JIOIEHT )
H.B. ITynoBkuHa /Z’
%odnua;)

COI'JTACOBAHO

Pykxosoaurens OITOIT CITO
KaHJ. TEXH. HayK, IOLEHT

M.C. Ilpukasuukon ‘ g
(noonuce,

. o. HauanibHuka YMY

M.B. bopucosa @f —
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