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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMbBI OBIIIEOBPA3OBATEJIBHOM
JUCHUITIUHBI «XUMMUSA»

1.1. MecTo TUCHMIUINHBI B CTPYKTYpPe OCHOBHOI1 mMpodeccCHOHATILHOI 00pa30BaTeIbHON MPOrpaMMbl

OO6meoOpa3oBarTenbHas TUCHHIUIMHA «XHUMHUS» U3ydaeTcs Ha 0a30BOM ypOBHE B 00IIe00pa3oBaTEIIFHOM IIHKIIE
y4e0HOTO IIaHa OCHOBHOH MpodeccHoHaNsHOH 00pa3oBaTeIbHOM MPOrpaMMBl YKPYITHEHHBIX TPYII CIIEIHAIBHOCTEH /
npodeccuii: 38.00.00 DxoHOMIKA U yIpaBICHHE o
cneruanbpHocTH: 38.02.01 DKOHOMUKA U OyXTainTepCKuil yuer (1o oTpacism).

TpynoeMKoCcTh JUCHUILTMHBI « XUMUs» Ha 0a30BOM YpOBHE cOCTaBisieT 72 4yaca, U3 KOTOpBIX 64 yaca — 0a30BbIid
Moayns (6 paszmenoB) u 8 wacoB — mpukiIanHoil Moxyns (1 paszen), BKIIOYAIOMIMN NPaKTHKO-OPUEHTUPOBAHHOE
coJiepkaHne KOHKPETHOW NMPpo(ecCcuy WK CIIeNNalbHOCTH.

IIpuxnagHoil Moxyns BKIIOYaeT OAuH paszfen. Paszgen 7 «Xumus B OBITY M HPOM3BOJCTBEHHOM AEATENbHOCTU
4eJoBeKa» peassyeTcs Uil BceX npodeccuit/crienuanbHOCTed Ha MaTephaie KelCOB, CBSI3aHHBIX C 9KOJOTMYECKOU
0e30MaCHOCTEI0O M OICHKOHM IIOCIeACTBHI OBITOBOM W TPOW3BOJCTBEHHOW IEATENBHOCTH, IO OTPacisiM Oyaymie
po¢eCCHOHAIBHON NesTeTPHOCTH 00yJarOIINXCS.

[Tepuox oOyueHUs U pactpeneneHue o ceMecTpaM ompeaessieT 00pa3oBaTebHast OPraHM3aNsI CaMOCTOSATENBHO,
C yYeToM JIOTHKH (OPMHUPOBAHUS TIPEAMETHBIX pE3yIbTaTOB, OONMX MW TNPO(PECCHOHAIBHBIX KOMIICTCHIINH,
MEXIIPEIMETHBIX CBS3€H C OPYTUMH IUCOUIUIMHAMH OO0IIeoOpa3oBaTebHOTO M OOMIENpodecCHOHAIBHOTO MHKIOB
y4e0HOTO IIIaHa.

1.2. Ile1u ¥ NJIaHUpPYeMble Pe3yJabTaThl 0CBOCHHS TUCHHMILINHBI

1.2.1. Heau u 3a1a4m JUCUMTLTAHBI

®opMuUpOBaHUE Y CTYACHTOB NPEACTABICHUS O XMMHUYECKOM COCTaBIIAIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI
MHUpa KaK OCHOBbBI IIPUHATUA pCIHeHI/Iﬁ B JXU3HCHHBIX U MPOU3BOJACTBCHHBLIX CUTYAIUAX, OTBETCTBCHHOI'O MOBCJACHUA B
IIPUPOJHOI cpene.

3agayn AUCUUILINHBI:

1) chopmupoBaTh NOHNMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYIECKHX TIPOIIECCOB U SABIICHUH B OKPY KAIOIICH
cpene, IeToCTHON HayIHOW KapTHHBI MUPA, B3aMMOCBS3U H B3aNMO3aBIHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIATH (POPMYIIBI HEOPTaHMYECKUX W OPTAaHWYCCKHUX BEIIECTB, YPABHEHUS XHUMHUYCCKUX
peaxuii, OOBSCHATD UX CMBICI, HHTEPIIPETUPOBATH PE3yIbTATHl XUMUIECKUAX SKCIICPUMCHTOB,

3) chopmMupoBaTh HABBIKH IPOBEACHUS NPOCTEHIINX XUMHYCCKHX OKCIEPHUMEHTAIBHBIX HWCCICAOBaHUHA C
co0JToIeHrEM MTpaBuIl 0€30IaCHOTO O0pAaIeHus C BELECTBAMU M JIAOOPAaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS HCIIOJIH30BATh HHPOPMAITHIO XUMHUECKOTO XapaKTepa U3 Pa3InYHbIX HCTOUHHKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATh MOCICACTBHS CBOCH MEATCIBHOCTH M XMUMHUYECKHUX MPUPOIHBIX,
OBITOBBIX M IIPOM3BOJICTBEHHBIX ITPOLIECCOB;

6) chopMHpOBaTH MOHMMAHHE 3HAYUMOCTH JOCTIDKCHHA XWMHUYECKOW HAYKM M TCXHOJOTHHA s pPa3sBUTHS
COIMAILHOW U MPOU3BOICTBEHHOI cdep.



1.2.2. IlnaHupyeMble pe3yJabTaThl 0CBOEHHA 0011e00pa30BaTeabHOM AUCHUILINHBI B c00TBeTcTBHH ¢ PI'OC CITO 1 Ha ocHoBe PT'OC COO

Koa n
HaMMeHOBaHMe
(popmupyembix
KOMIIeTeHIU

HJIaHpreMbIe pe3yJabTaTbl 0CBOCHHUA THCUHMUIIMHBI

Oﬁume1

HHCIII/IHJII/[H?IPH])IGZ

OK 01. Beibupats
CHOCOOBI PeUICHNUS
3amayq
npodeccroHanbHO
U 1eATeIbHOCTU
MPUMECHHUTCIIBHO K
pa3sIuYHBIM
KOHTEKCTaM

B yacTi TPyA0BOr0 BOCIIMTAHHA:

- TOTOBHOCTH K TpPYyHy, OCO3HaHHE LIEHHOCTH MAacCTepCTBa,
Tpynomrooue;

- TOTOBHOCTh K aKTHBHOH JESATEIBHOCTH TEXHOJIOTHYECKOU 1
COLIMAIbHOW HaNpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH,

IUIAHUPOBaTh M CAMOCTOSITETIbHO  BBIMONHATH  TaKylo
JIeSITETIbHOCTD;
- HMHTEpEC K pasnu4yHbIM cdepam npodecCHOHaATbHON
JIeSITETIbHOCTH,
OBaagenue YHHMBepPCAJIbHbIMHU YueOHbIMHU

NMO3HABATEJIbHBIMH AeiiCTBUSIMMU:

a) 0a3oBble JOTHYeCKHE TeHCTBUA.

- CaMOCTOSITENBHO (DOPMYNIUPOBATH M AKTYaJIW3UPOBATH
npoOJieMy, paccMaTpUBATh €€ BCECTOPOHHE;

- YCTaHABIMBAaTh CYIIECTBEHHBIH NPHU3HAK WJIM OCHOBaHMUS
JUIA CpaBHEHMS, KIacCU(HUKAINK U 00001IeHHUS;

- OIpENeNATh IEeNU IeSITeIbHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPHUH UX JOCTHKCHHUS;

- BBIIBIITH  3aKOHOMEPHOCTH H
paccMaTpUBaeMBIX SBJICHUSAX;

IIPOTUBOPECHUU B

- BHOCHUTb KOPPCKTHBBI B JACATCIbHOCTb, OLCHUBATH
COOTBETCTBUC  pPC3yJIbTATOB  LCJIAM, OLICHUBATL PUCKU
HOCJ'ICZ[CTBI/Iﬁ JACATCIIBbHOCTH,

- pa3BuBaTb KpPEATHMBHOC  MBIIUICHUE 1PU PCHICHUU

JKU3HEHHBIX TPOOIIEM

0) 0a30oBbBIE HCCIEA0BATENLCKHE TeHCTBHA:

- BJIQJeTh HABBIKAMH  y4E€OHO-HCCIIEIOBATEILCKOH U
MIPOEKTHOH IEeSATETHHOCTH, HABBIKAMH Pa3peIeHUs IpooIeM;
- BBIABJIIATH HpI/I‘{I/IHHO-CHe}ICTBeHHBIe CBsA3U u
aKTyaHI/I3I/Ip0BaTB 3a11aqy, BbIABUTATh FI/IHOTGSy €e peHICHI/Iﬂ,
HaXOaUThb aprMeHTBI JJIA J0Ka3aTeJIbCTBa CBOUX
YTBEPKIECHUI, 33/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

- BJIAJIETh CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpask BKJIIOUAET: OCHOBOIMOIATAIOLIME TIOHATUS
(XMMHUYECKHIi 3JIEMEHT, aTOM, JIICKTPOHHAs 000J0oYKa aroma, S-, p-, O-3JIEKTPOHHBIE
opOWTand aroMoOB, WOH, MOJIEKyZla, BAJCHTHOCTH, 3JCKTPOOTPHUIATEILHOCTh, CTEIICHB
OKHUCIICHHS, XUMHYECKas CBS3b, MOJb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, YTIICPOIHBIH
ckeneT, (QyHKIMOHANbHASI TPYINa, PaguKal, H30MEpHs, H30MEpPbI, TOMOJOTHYCCKUNA PsiI,
TOMOJIOTH, YTJICBOJAOPOMBI, KHCIOPOJ- W a30TCOACPIKAIIUC COCAMHCHHsI, OHOJIOTMYCCKH
aKTUBHBIC BelecTBa (YIJIICBOIBI, XHUPBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS, KPUCTANIMYECKass pelIeTKa, THUIIBl XUMHYECKUX
peakuuii (OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIE, IK30-U SHIOTEPMHUYECKHE, PEaKIIM1 HOHHOTO
oOMeHa), pacTBOp, ODJEKTPOIUTHI, HEIIECKTPOIUTHI, SJICKTPOIUTHYCCKAS IHCCOIHAITHS,
OKHCIIUTENb, BOCCTAHOBUTEb, CKOPOCTh XHMHUYECKOH peakInu, XUMHIECKOE PaBHOBECHE),
TEOPHUH U 3aKOHHI (TCOPHsI XUMHUIECKOTO CTPOCHHUS opraHndeckux BemecTB A.M. ByTtieposa,
TEOpHUs IEKTPOIUTUYECKOHN AUCCOMalMY, nepuoaudeckuil 3akoH .M. Menzaeneesa, 3akoH
COXpaHCHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMUYCCKUH S3BIK XUMHH, (PAKTOIOTHICCKHE
CBEJICHUS O CBOMCTBaxX, COCTaBe, MONYYCHHUH W O€30IIacCHOM HCIONB30BAaHUH BasKHEHIITNX
HEOPTaHMYECKUX U OPTaHWYECKHUX BEIMIECTB B OBITY M TNPAKTHYECKOH JEeATEILHOCTH
YyeJIOBEeKa,

- YMETh BBIABIIATH XapaKTE€pHble MPU3HAKU U B3aUMOCBS3b U3YUEHHBIX TOHITHH, IPUMEHATD
COOTBETCTBYIOILIIME TIOHATHUS TPU ONHUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKUX U
OpPraHUYeCcKUX BEILECTB U UX MPEBPALICHUN; BbISBIATh B3aUMOCBSI3b XMMUYECKHUX 3HAHUU C
MOHSTHSIMU U IPEJICTABICHUSIMU JPYTHX €CTECTBEHHOHAYUYHBIX PEAMETOB;

- YMETb HCIOJIb30BATh HAMMEHOBAHUSI XUMHUYECKUX COECJUHEHHH MEXAYHapOIHOrO COr03a
TEOPETUYECKOW M NPUKIATHOW XMMHUM U TPUBUAIBHBIE HA3BaHMS BaXKHEHIIMX BELIECTB
(3THIIeH, alleTIIICH, TIUIEPHH, (EHOI, (OPMAaIbACTH, YKCYCHAs KUCIIOTA, [IIAIUH, YrapHbIA
ras, yrjeKMCiblid ras, aMMHak, ramieHasi U3BeCTb, HerauleHasi W3BeCTb, IHUTbEBas COAa U
JIPYTHX), COCTABIIATH (OPMYJBI HEOPTaHMYCCKUX W OPTaHUYECKUX BEIIECTB, YpaBHEHUS
XUMUYECKUX PEaKIUi, OOBICHATh MX CMBICI; TMOATBEPXKAATh XapaKTEPHbIE XUMHUECKHE
CBOWCTBA BEUIECTB COOTBETCTBYIOIIMMM OSKCIIEPUMEHTaMH M 3alUCSIMH ypaBHEHUH
XUMHUYECKUX PEaKIuii;

- YMETb YCTaHaBJIUBAaTh MPUHAMJIEKHOCTh M3YUEHHBIX HEOPTaHUYECKUX U OPTraHUYeCKUX
BEILIECTB K OMpPE/CIICHHBIM KJlacCaM W TpyIMIaM COECIWHEHUM, XapaKTepu30BaTh UX COCTaB U
BaKHEHININE CBOWCTBA; ONPENENSITh BUABI XUMHUYECKHX CBsi3ed (KOBaJICHTHAs, WOHHAs,

! YkasbiBatoTca AMUHOCTHBIE M meTanpeameTHble pesynbtaTthl U3 PrOC COO (B nocnegHen peaakumu ot 12.08.2022) B otrnaronsHoit dpopme, popmmpyemble obuieobpasoBaTenbHOM

ANCUUNANHON
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- aHAJU3UPOBATh IIONyYEHHBIE B XOJ€ pEIICHHUS 3aJadyd
pe3ynbTaThl, KPUTHYECKH OLICHHBAaTh HX JOCTOBEPHOCTb,
MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBHUSX;

- yMeThb NEPEHOCUTh 3HAaHHWA B MO3HABATEIBHYIO U
MPaKTHIECKYIO 00JIaCTH KU3HEAEATEILHOCTH;

- yMeTb MHTETPHPOBATh 3HAHMS M3 Pa3sHBIX MNPEIMETHBIX
obnacrei;

- BBIJBUTAaTh HOBBIE UJEH,
MOJXO/Bl U PeIIeHus;

- CITIOCOOHOCTH MX HCIIOJIB30BaHMA B TIO3HABATEIBHON U
COLIMAJIbHOU ITPAKTUKE

npemjaratTb OpUI'MHAJIbHBIC

MeTajuln4eckas,  BOJOPOAHAs),  THIIBI
KIacCH(UIMPOBATh XUMHIECKUE PEAKIIHH;
- cpopMHpOBaTh NPEACTABICHUA: O XHMHUYECKOW COCTaBIIOIICH €CTeCTBEHHOHAYIHOU
KapTHHBI MUPa, POJIM XUMHUH B IIO3HAHUH SBICHUH IIPUPOABI, B JOPMUPOBAHUN MBIIUICHAS U
KyJIbTyphbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIPAMOTHOCTH, HEOOXOIMMOW MJIS PELICHUS
MPaKTHYIECKNX 3a/ad M IKOJIOTHMYECKH OOOCHOBAaHHOTO OTHOIICHMS K CBOEMY 3JOPOBBIO U
MIPUPOJHON cpere;

- yMeTb MpPOBOJMTH PacdeThl MO XHMHYECKMM (opMyinaM W ypaBHEHHSM XHMHUYECKHX
peakuuii C HUCMOJb30BaHHEM (PU3MYECKMX BEJIWYMH, XapaKTepH3YIOIIMX BELIECTBA C
KOJINUECTBEHHON CTOPOHBI: Macchl, o0ObeMa (HOPMAaJbHBIC YCIOBHS) Tra3oB, KOJUYCCTBA
BCHICCTBA, HUCIIOJIB30BAaTh CUCTCMHBIC XUMHUYCCKUC 3HAHUA [JIsI HOPUHATHA peIlIeHI/Iﬁ B
KOHKPETHBIX )KMU3HCHHBIX CUTYalluAX, CBA3aHHBIX C BEIICCTBAMU U UX NIPUMCHCHUEM

KPUCTATITIMYCCKUX PEUICTOK BCIICCTB;

OK 02.
Hcnons3oBath
COBPEMCHHBIE
Cpe/CTBa MOMUCKa,
aHaIM3a U
MHTEPIPETAINH
HHPOPMALNH I
MH(OpPMALMOHHEIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHST
3aj1a4
npodeccroHanbHO
I 1eATeIbHOCTU

B 00J1acTH HeHHOCTH HAYYHOI0 O3HAHUS:

- c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMCHHOMY YPOBHIO Pa3BHUTHSA HayKH M OOIIECTBEHHOMH
MPaKTHKH, OCHOBAaHHOTO  Ha  JAWaliore  KYJNbTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAaHMIO ~ CBOETO  MecTa B
MOJNUKYIBTYPHOM MHPE;

- COBEpPULICHCTBOBAHHUE S3BIKOBOM M YMTATEIbCKOH KyIbTYpHI
KaK CpPe/ICTBAa B3aUMOJEHCTBHUS MEXIY JIIOAbMH M MO3HAHUS
MUDA;

- OCO3HAHHE IIEHHOCTU HAyYHOH AeATeNbHOCTH, TOTOBHOCTH
OCYLIECTBJIITH ~ MPOEGKTHYHO M HCCIIEI0BATEIbCKYIO
JACATCIBHOCTD UHAUBUAYAJIBHO U B TPYIIIIC,
Osiagenne YHHBEPCAJIbLHBIMH
NMO3HABATEJbHBIMH AeiiCTBUSIMM:

B) padorta ¢ ungopmanmeii:

- BIAJETh HAaBBIKAMH TIOJNy4eHUS HMHQPOPMAIMM U3
UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSTEIBHO OCYILIECTBIATH
MOUCK, AaHaliu3, CHUCTEMAaTH3allMI0 U  HMHTEpPIpPETaIHIo
nH(OpMaLMK Pa3TMYHBIX BUAOB U ()OPM TPEJICTABICHHS;

- Cco3/1aBaTh TEKCTHI B Pa3IMYHBIX (GopMarax C ydeToM
Ha3HaueHHUs WHGOPMAIMK W LEJNEeBOH ayIUTOPHH, BBIOMpas
ONTUMAITLHYIO POPMY MIPEICTABICHHS H BU3YyaTU3alliy;

- OOCHUBATH JOCTOBCPHOCTH, JICTUTHUMHOCTDH I/IH(i)OpMaHI/II/I,
(S5 COOTBCTCTBHC IpaBOBbIM u MOPAJIBHO-3TUYECKUM
HOpMaM;

- WUCIOJB30BaTh  cpeicTBa  MH(GOpPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIIEHUN KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX U OpPraHM3alMOHHBIX  33aJad C
coOyoieHueM  TpeOOBaHUIl  DPrOHOMHUKH,  TEXHUKHU

Y4eOHbIMHU

- yMeThb IUIAHUPOBaThb U BBIIOJHATE XMMHUYECKHUH O3KCIIEPUMEHT (IpeBpalleHUs
OpPraHMYECKHX BELIECTB NPH HArpEBaHHUM, MOJyYCHHE ITHICHA M M3Y4YEHHE €ero CBOICTB,
Ka4eCTBEHHbIC PEaKIMHU Ha allbJCTHABI, KpaxMal, YKCYCHYIO KHCIIOTY; I€HATYpalus OENKoB
IpU HarpeBaHWW, LBETHBIC pEaKIWU OCIKOB; NPOBOIUTH PEaKIMH HOHHOTO OOMEHa,
OTIPEZICTATh CPely BOAHBIX PAacTBOPOB, KaUCCTBECHHBIC PEAKIMX Ha cyib(ar-, KapOoHAT- U
XJIOpDHJ-aHUOHBI, HAa KaTHOH aMMOHHMS; DPEIIaTh 3KCICPUMEHTAIbHBIC 33Jadd 110 TeMaM
"Metamter" u "HeMeTtaymuibl") B COOTBETCTBHH C NpaBHJIAMH TEXHHKH O€30ITaCHOCTH TpPH
o0paleHnn ¢ BemecTBaMU M Ja0OpaTOPHBIM O0OpYJOBaHWEM; HPEICTABIATh PE3YJIbTaThI
XMMHYECKOTO JKCIIEpHMEHTa B (hopMe 3amHiCH YpaBHEHHMH COOTBETCTBYIOIIUX PEAKIUHA U
(hopMyIHPOBATEH BEIBOJBI HA OCHOBE ATHUX PE3yJIbTATOB;

- YMETh aHAJIM3UPOBATh XMMUYECKYI0 WH(OpMAIHIO, MOJy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii uHpOpMaluH, ceTb HTepHET u Apyrue);

- BJIAJeTh OCHOBHBIMH METOJaMHM HAy4YHOI'O IMO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUH
(nabnroneHne, n3MepeHne, HIKCIIEPUMEHT, MOEINPOBAHHUE);

- yMETb TNpPOBOAMTH PACUEThl MO XHMHYECKMM (opMyrnaM W ypaBHEHHMSAM XHMHUYECKHX
peakmuii C WUCIOJb30BaHUEM (PU3NUECKHX BEIMYMH, XapaKTEpH3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMaJbHBIE YCJIOBHs) Ia30B, KOJIMYECTBA
BEIIECTBA; HCIOJIb30BaTh CHCTEMHBIE XUMHUECKUE 3HAHMSA JUIl INPHUHATUS pPELIeHUN B
KOHKPETHBIX dKH3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




0e301acHOCTH, THIHEHBI, PecypcocOepesKeHns], NPaBOBBIX U
STHYECKUX HOPM, HOPM HHPOPMAINOHHON 0€30I1aCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3AIUTHI
nHpOpMauH, THPOPMAITHOHHONW 6€30IaCHOCTH JINYHOCTH;

OK 04. - TOTOBHOCTh K CaMOpPa3BUTHIO, CAaMOCTOATENFHOCTH U | - yMETh IUIAHUPOBATh W  BEHINOJNHATH XUMHYECKHI OSKCHEpUMEHT (TIpeBpaIieHus
O dextnBHO CaMOOTIpeIeIICHUIO; OpPTaHMYECKHX BEIUIECTB IPH HATPEBAHUM, MOTyYCHHE STIJICHA M H3YYCHHE €r0 CBOMCTB,
B3aWMOJICHICTBOBAT | -OBJIAZICHUE HaBBIKAMU yaeOHO-HUCCIIe0BATENIECKON, | KaUeCTBEHHBIC PEAaKINU Ha abJETUABI, KpaxMall, YKCYCHYIO KHCIIOTY; ACHATypanus OeIKoB
b 1 paboTaTh B MIPOEKTHOM U COITUANIBHOHN IeATeNFHOCTH; NpH HAarpeBaHWM, MBETHHIC pEaKIWH OEJKOB; INPOBOAWTH PEaKIH HWOHHOTO OOMeHa,
KOJUICKTHBE U OsnjiajleHHe YHUBEPCAJbHBIMH KOMMYHHMKATHBHBIMH | ONPENENISITh CPELY BOJHBIX PACTBOPOB, KAUECTBEHHbIE peakuuy Ha cyibdat-, kKapOoHaT- U
KOMaHj1e AeiicTBUSIMH: XJIOpUA-aHUOHBI, Ha KAaTHOH aMMOHUS; pellaTh SKCIEPUMEHTANBHBIC 3allaud 110 TeMam

0) coBMecTHAs JeATeIbHOCTh. "Metamiel" u "HeMertamnsl") B COOTBETCTBUM C NpaBWJIaMH TEXHUKH O€30MaCHOCTH IpH

- MOHUMATh M HUCIOJb30BaTh MPEUMYILECTBA KOMAHIHOW M | OOpalleHUH C BEIIECTBAMH U JIaDOpATOPHBIM O00OPYHOBaHUEM; NPEICTABISATh PE3YJIbTAThI

UHIUBUAYaIbHON pabOTHI; XHMHYECKOTO JKCIepuMeHTa B ()OpMe 3alMCH YPaBHEHUI COOTBETCTBYIOLIMX pPEaKUUd M

- IMPpUHUMATb e COBMECTHOM JCATCIBHOCTH, (bOpMyJII/IpOBaTI) BBIBOJIbI HA OCHOBC 3THUX PE3YJILTATOB

OpPTaHM30BBHIBATh W KOOPAWHHUPOBATH [IEHCTBHA IO ee

JOCTIDKEHUIO: COCTABIIATh IUIAH JCUCTBHI, paclpeleNsiTh

POJH C y4ETOM MHEHHH YYaCTHHKOB OOCY)KIaTh Pe3yJIbTaThl

COBMECTHOH paboTEI;

- KOOPIMHHPOBATH W BEHINONHATHE paboTy B YCIOBHAX

pearpHOTO, BHPTYaJILHOTO u KOMOWHHUPOBAaHHOT O

B3aUMOJICHCTBUS;

- OCYHICCTBJIATH MO3UTHUBHOC CTPATCTUYCCKOC IMOBEACHUEC B

Ppa3JIMYHbIX CUTyalusix, TIPOSABIATH TBOPYECTBO u

BOOOpakeHUe, ObITh HHUIIMATUBHBIM

Oguanenne YHHBepCaJbHBIMH PeryJasiTHBHBIMH

JeHCTBUSIMH:

I') IPUHSTHE Ce0s1 U IPYrUX JIIOIeii:

- NPUHUMATh MOTHBBI M apryMEHTHI JAPYTHX JIOACH IpH

aHaJIM3€e Pe3yJIbTaToOB JESITEILHOCTH;

- TIpuU3HAaBaTh CBOE IPaBO W IIPaBO APYIHX JIOJeH Ha

OINNOKU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € TIO3UIIUH JPYTOTO

YeII0BEKa;
OK 07. B 00s1acTH YK0I0THYECKOT0 BOCTIUTAHUS: - chopMHpOBaTh TPEJACTABICHUS: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOM
CopneiicTBOBaTh - chopMHPOBAHHOCTD HKOJIOTHUECKON KyJIbTYpHI, TIOHUMAaHUE | KapTHHBI MUPA, POJIM XUMHUH B TO3HAHUH SBICHUNA IPUPOABI, B GOPMUPOBAHUN MBIIIJICHAS U
COXPaHEHHIO BIMSHUS  COIIMAJbHO-3KOHOMHUYECKHX  MPOIECCOB  HA | KyJIbTYphl JIMYHOCTH, €€ (DYHKIMOHAIHHOH TIPAMOTHOCTH, HEOOXOAWMOW I DPELICHHS
OKpYy’Karomien COCTOSIHWE TIPHPOTHONW ¥ COIMANBHOM CpEeIpl, OCO3HAHHE | MPAKTHYECKUX 3a/1a4 M IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
cperpl, r100aTbHOTO XapakTepa 3KOJIOTHIECKHUX MPOo0IeMm; MIPHUPOAHOM cpene;
pecypcocOepekeH | -  IUIaHUPOBAaHME W OCYIISCTBJIEGHHE  JEHCTBMH B | - yMeTh COONIOJAaTh MpaBWiia AKOJOTHYECKH LIEIECOO0pa3HOro MOBENCHHS B OBITY W
W10, IPUMEHSTh OKpYXKalollel cpele Ha OCHOBE 3HAHMS IeJIeH YCTOHYMBOIO | TPYHOBOI IESATENFHOCTH B LIENISIX COXPAHEHHS CBOETO 3710POBbs U OKPYXKAIOLIEH IPUPOIHOM
3HaHMs 00 pa3BUTHsI YEIOBEYECTBA, Cpe/ibl; YUUTHIBATh ONACHOCTh BO3JEHCTBHUS Ha JKMBBIC OPraHM3MbI OIPE/ICIICHHBIX BELIECTB,




U3MEHEHUU aKTUBHOE HENpuATHE [JeHCTBUI, MNPHUHOCALINX Bpel | MOHMMAas CMBICI MOKa3aTelNs NpeeIbHOM TOMyCTUMON KOHIIEHTpaIK
KIIuMara, OKpYyXarolleu cpene;

TPUHIUIIE] - yMEHHE MIPOTHO3UPOBATH HeOJIaronpusiTHeIC

6epexITNBOTO 9KOJIOTMYECKHUE MOCIEACTBHS NMPEANPUHAMAEMbIX ACHCTBUI,

MPOU3BOJICTBA, MPEeNOTBPAIIATh UX;

3¢ peKTuBHO - pacIIMpeHHe OmbITa ACATEIBHOCTH  IKOJIOTHYECKON

JeHCTBOBATH B HaIpaBICHHOCTH;

Yype3BbIYANHBIX - OBJIaJICHHME HAaBBIKaMH y4eOHO-UCCIIEJ0BATENBCKOI,

CUTYyaluIxX MIPOEKTHOH U COIMANIbHON e TeNbHOCTH;

1K 3.1. OnpenensiTb TOTOBHOCTh BeO-CaiiTa K MPOIBHKEHHIO.

1K 3.2. AHanu3upoBaTh HHTEPHET-IIPOCTPAHCTBO, a TAKXKE IMOBEACHHUE MOJIb30BATEIICH MPU MOUCKE He0OX0qUMOW HH(POPMAIK B MHPOPMAIIMOHHO-TEJIEKOMMYHHUKAI[HOHHON
cetu "MHTepHeT".

1K 3.3. OdopMIaTh 3assBOYHBIE U IUIATEIKHBIE JOKYMEHTBI YYaCTHUKOB TOPTOBO-IIPOMBIIUICHHON BHICTaBKH.

I1K 3.4. [TpoBoANTH peKIaMHbIe KAMITAHHH B COLMAIIBHBIX MEHA JUIs IIPUBJICUSHHUS MT0JIb30BATENCH B MHTEPHET-COOOIIECTBO.

K 3.5. CocTaBisiTh TEXHUIECKUE 3aaHUSI B COOTBETCTBHH C TPEOOBAHUAMH 3aKa3uHKa.

[1K 3.6. [IpoBouTh aHATUTHYECKIE PAOOTHI IO PEeaTH3aliy CTPATETHA MTPOABIKCHHS B HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTr "MHTepHeT".




ITo yueOnoi# mucumruimue "Xumus" (0a30BbI ypoBeHb) TPeOOBaHMS K MPeAMETHBIM Pe3yJbTAaTaM OCBOCHUS
0a30BOro Kypca XMMHH J0JKHBI oTpaxkars (®PI'OC):

1) chopMHUPOBAaHHOCTh MPEICTABICHUA: O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHOHAYYHOH KapTHHBI MHUPA,
POJM XMMHH B TTO3HAHHUHN SBJICHUH MPHUPOIBI, B (POPMHUPOBAHUH MBIIUICHUS M KYJIBTYPHl JIMYHOCTH, €€ (yHKIHOHAIHHON
TPaMOTHOCTH, HEOOXOAUMOW UIs PEeHIeHU MPAKTHYECKUX 3a7ad M SKOJIOTHICCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0OPOBBIO U IPUPOTHON Cpee;

2) BlameHWE CHUCTEMOW XMMHUYCCKMX 3HAHWH, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOMINE IMOHATHS (XUMHYCCKHHA
JJIEMEHT, aTOM, 3JIeKTPOHHAsE 000JI0YKa aToMa, S-, pP-, d-3JeKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJA, BaJEHTHOCTS,
AEKTPOOTPHUIIATEIILHOCTh, CTCICHh OKHCJICHHS, XUMHYCCKas CBs3b, MOJb, MOJISIPHAS Macca, MOJISPHBIA 00BEM,
YIIEPOIHBIN CKeneT, (YHKIMOHANbHAs TPYINa, paauKan, W30MEpHs, W30MEphl, TOMOJIOTUYCCKUIN psa, TOMOJOTH,
YIJIEBOAOPOBI, KUCIOPOJ- W a30TCOJACPKALINE COCIUHCHHS, OWOJOTMYCCKH AKTHBHBIC BEIIECTBAa (YTJICBOIBI, JKUPBHI,
OCIKU), MOHOMED, MOTUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHCHUS, KPUCTAJUINYECKAsT PEUICTKA, THIIbI
XAMHWYCCKUX pEakIuii (OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIC, 3K30-M SHAOTCPMHUYECKHE, PEaKIUH HOHHOTO OOMEHa),
pacTBOp, SJCKTPOIHTHI, HEIJICKTPOIHTHI, SJICKTPOIUTHUYECCKAS AMCCOUMAIINS, OKHCIHTENb, BOCCTaHOBHTENIb, CKOPOCTH
XAMHAYECKON peakIiy, XUMHUYeCKOe pPAaBHOBECHE), TCOPUH M 3aKOHBI (TEOPHS XHUMHUYECKOTO CTPOCHHS OPTaHMYECKHX
BewecTB A.M. ByTtiepoBa, Teopusi 31EKTpOIUTUYECKON AMcconuanuy, nepuoanueckuil 3akon [I.J1. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XHUMHH, (DAKTOJOTHYECKUE CBEICHUSI O CBOWMCTBAaX, COCTaBe,
MONyYCHHH W O€301acHOM HWCIOJIh30BAHWM BAXKHEHIINX HEOPTaHWYECKHMX W OPTraHWYECKHX BEIIECTB B OBITY U
MIPaKTUYECKON JAESITebHOCTU YEeJIOBEKa;

3) chopMHpPOBaHHOCTH YMEHHMH BBISBISATH XapaKTEpHbIE INPHU3HAKH U B3aMMOCBS3b HM3YYEHHBIX ITOHSTHH,
IIPUMEHSTHh COOTBETCTBYIOIINE MOHATHUS IIPU ONHUCAaHUU CTPOCHUS U CBOICTB HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB U
HX TIpeBpallleHUll; BBIABIATH B3aUMOCBSA3b XUMHMYECKHX 3HAaHHM C TOHATHAMH U NPEACTaBICHUAMHU JPYTUX
€CTECTBCHHOHAYUYHBIX NIPEIMETOB;

4) chopMHPOBaHHOCTb YMEHHH HCIIOJIB30BaTh HAMMEHOBAHHS XMMHUYECKIX COCIUHEHHH MEXIYHApOJAHOTO COI03a
TEOPETHUYECKOH M NPHKIaJHON XMMHHM M TPHBHAIbHBIC HAa3BAaHWS BAXHEHIINX BEHIECTB (ATWIICH, alleTHICH, IIMIEPHH,
¢enomn, hopmanbaeTu, YKCyCHash KUCIOTA, TIHUIUH, YTapHbIHA Ta3, YIIEKUCIbIA Ta3, aMMHAK, TallleHasl H3BECTh, HEraleHas
N3BECTh, NMHUThEBAs COJa M APYIHX), COCTABIATH (OPMYJbl HEOPraHMYCCKHX M OPraHWYECKHX BEIIECTB, YpaBHEHHSA
XUMHUYECKHX peakIHuh, OOBACHATh HX CMBICH; TIOATBEP)KAATh XapaKTepHbIE XHMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH KCIIEPUMEHTaMH M 3aIMCSMH yPAaBHEHUH XUMHUYECKUX PEaKInii;

5) copMHUPOBaHHOCTh YMEHU yCTaHABIMBATh MPUHAIC)KHOCTh W3YYCHHBIX HEOPraHWYECKUX M OPraHHYECKHX
BEIIECTB K OINpEJeNIEHHBIM KilaccaM M TpyINIaM COeIWHEHMH, XapaKTepu30BaTh HUX COCTaB M BaKHEHIINE CBOICTBa;
OMpeneiATh BUIBl XMMUYECKHUX CBs3eH (KOBaJEHTHAas, MOHHAs, MeTaJUIM4YecKas, BOZOPOAHAsS), TUIBI KPUCTAIIIHMYECKUX
PELIETOK BEIEeCTB; KIacCu(pUINPOBATh XUMUYECKHE PEaKIIHy;

6) BnageHHWE OCHOBHBIMM METOJaMU HAy4YHOTO IIO3HAHUs BEIIECTB M XUMHYECKUX SBICHUI (HaOmtoneHwue,
N3MEpeHNne, FIKCIIEPUMEHT, MOAEIUPOBAHHUE);

7) cOpMHUpPOBAHHOCTH YMEHMI NPOBOJUTH PACUETHl 1O XUMHUYECKHUM (POpMysaM M ypaBHEHUSM XHMHUYECKHX
peaKnuii ¢ MCIOIb30BaHNEM (DPM3MUECKUX BEJINYMH, XapaKTepPH3YIOIINX BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl,
oObeMa (HOpMalbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; MHCIIOJIB30BAaTh CHUCTEMHBIE XMMWYECKHE 3HAHUS IS
TIPUHSTHUS PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYalMsAX, CBI3aHHBIX C BEIIECTBAMH M NX IPUMEHEHUEM;

8) cdopMUpOBaHHOCT, yMEHHWH IUIAHMPOBATh W BBIOJHATH XUMHYECKHH 3KCIIEPUMEHT (IIpeBpaIleHHs
OpraHWYECKHUX BEIIECTB NPH HATPEBaHMH, IOTyYCHHE STWIEHA U HM3Y4YCHHE €ro CBONCTB, KaUeCTBEHHBIE PEAKIMU Ha
IBJETU/IBI, KpaxMall, YKCYCHYIO KHCJIOTY; JAeHaTypalus OelKOB IpH HAarpeBaHHHM, IIBETHBIC PEAKIMH OEIKOB; MPOBOANUTH
peakuuy MOHHOTO OOMeHa, ONpeessTh Cpelly BOJHBIX PacTBOPOB, KaueCTBEHHBIC PEaklMU Ha Cyib(ar-, kKapOoHAT- U
XJIOpUI-aHUOHBI, HA KaTMOH aMMOHUS; peIlaTh dKCIEpHUMEHTaJIbHbIe 3a7aun 1o TemaMm "Mertamns!" n "Hemeramnst") B
COOTBETCTBUH C NPABUIAMH TEXHHKH 0E30MACHOCTH IPH OOpAIleHHH C BEIECTBAMU U JaOOpPaTOPHBIM 000OpYAOBaHHEM;
NPEACTABISITh PE3YJIbTaThl XUMHYECKOTO JKCIIEpUMEHTa B (popMme 3amucu ypaBHEHHMH COOTBETCTBYIOIIUX peakiuid |
(opMyIHPOBATH BBIBOJIBI HA OCHOBE 9THX PE3YJIbTATOB;

9) copMHPOBAaHHOCTH YMEHUS aHATU3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO, TT0JIy4aeMyI0 U3 Pa3HbIX HCTOUYHHUKOB
(cpenctB MaccoBoii nHpOpMaIyH, ceTb MHTEpHET U IpyTHe);

10) copmupoBaHHOCTH YMEHHWI COOMIONATH NMpaBUIIA HKOJOTMYECKH IIEJIECOO00pa3HOr0 IMOBEAEHUs B OBITY U
TPYAOBOH JESITEABHOCTH B LENIAX COXPAHEHUS CBOETO 310POBbS M OKPYKAIOLIEH IPUPOJHON CPENIbl; YUUTHIBATh ONACHOCTb
BO3ZICHCTBUS HA JKUBBIE OPraHW3MBI ONPENEICHHBIX BEIIECTB, ITOHMMAs CMBICT IOKa3aTelsl MpeAeNbHON JOIMyCTHMOH
KOHIICHTPAIUH;

11) g oOyyaromuxcs ¢ OrpaHHYEHHBIMH BO3MOXXKHOCTSMH 3/I0POBBS: COOPMHPOBAHHOCTh YMEHHUS IPUMEHSITH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX IMO3HAHMS BEIIECTB U XUMUYECKUX SIBICHUIA;

12) npns cienmblXx W CIA0OBUAANIUX OOYyYarOmUXCS: CHOPMUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh peEIbePHO
TOYEUHYIO CUCTEMY 0003HauCHIHA JL Bpaiins JUISL 3aIUCHU XUMHUYECKHUX ¢bopmyI.



2. CTPYKTYPA U COJIEP’KAHUE OBIIIEOBPA3OBATEJbHOMN TUCHUIIIAHBI «XAMUS»

2.1. O0beM TUCHUILUINHBI M BUIbI Y4eOHO#i padoThI

Bup yueOHoii padoTbl

O0bem B yacax

O0BeM 00pa3oBaTeIbHOM NPOrpaMMbl JUCHHMILTHHBI 72
B T.4.

OcHoOBHOe coJep:KaHue 64
BT. 4.

TeopeTHIecKoe 00ydeHNe 36
MPaKTUYECKHUE 3aHATUS 18
nabopaTopHbIE 3aHATHUS 10
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE COJlep:KaHMe (COJep:KaHMe TPUKIATHOTO 6

MO/LYJIs1)

BT. 4.

TeopeTHIecKoe 00yIeHHe 2

NPAaKTUYCCKUC 3aHITUA 4

IIpome:kyTouHast aTTecTanus (3a4eT) 2
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2.2. TemaTu4ecKuii IJIaH U COoICPKAHUEC TUCHUITIMHBI

HaumeHnoBanue Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), 1a00paTOPHBIE OB BeM YaCOB ®dopmupyemble
pa3fiesioB M TeM NpaKTHYeCKHe 3aHATHUS, MPUKJIATHON MOIY b KOMIIeTeHIIHH
1 2 3 4
OcHOBHOE coep:KaHHe 64
Pa3nen 1. OcHOBBI CTPOEHHSA BelIeCTBA 6
Tema 1.1. OcHoOBHOe coJep:KaHUe 4 OK 01
Crpoenne atoMoB Teopernyeckoe o0ydeHue 2
XAMA9IECKHX
3JIEMEHTOB U CoBpeMeHHas MOJIeNb CTpOoeHUs aToMa. CHMBOMYECKAN S3BIK XUMUH. XUMHUYECKAN AIIEMEHT. DNEeKTPOHHAsI KOH(PHUTYPaIHs
npupoa atoma. Kimaccudukanus XMMUYECKHX 3JIEMEHTOB (S-, P-, d-37eMeHTh). BajeHTHbIE 31eKTpOoHbl. BaneHTHOCTh. DIeKTPOHHAS 2
XUMUYECKO CBA3H MPUPOAA XUMHUUECKOH CBSI3U. DIEKTPOOTPUIATEIFHOCTh. BB XMMHYIECKOH CBS3M (KOBaJCHTHAsI, HOHHAS, METAJUTMIECKas,
BOJIOPOIHAS) U CITOCOOKI ee 00pa30BaHMUs
IpakTuyeckue 3aHATHS 2
Pemenne 3amaHmii Ha WCHOJB30BAaHWE XHMHYCCKOH CHMBOJNMKMA ¥ HAa3BAaHUHA COCOMHEHUI 10 HOMEHKJIAType
MEXIYHAPOJHOTO CO03a TEOPSTHICCKON U MPUKIATHOW XUMHH W TPUBHAIBHBIX HAa3BaHUH JJIS COCTABICHUS XUMHYECKIX
(hopMyn IBYXaTOMHBIX COCTUHEHHH (OKCHIOB, CyTb(GHUIOB, THAPHIOB WU T.II.) U APYTUX HEOPTaHMYECKUX COCAMHCHUM 2
OTJENBHBIX KIIACCOB.
[IpakTrdeckue 3amaHs Ha YCTAaHOBIICHHE CBSA3M MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHX AJIEMEHTOB W TMEPHOTUYSCKUM
W3MEHEHHUEM CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COGI[I/IHGHI/Iﬁ B COOTBETCTBUHU C ITOJIOKCHHUEM HepnonnquKoﬁ CUCTEMBI.
Tema 1.2. OcHOBHOE cojiep:KaHne 2 OK 01
ITeproanyeckuit IIpakTHYecKHe 3aHATHS 2 OK 02
3aKOH W Tabmuia =
JIU. Menzeneera [lepuoanueckasi cucreMa XUMHUYECKUX 3J'IeMeHTE)B H.N. Menneneesa. @uznueckuii cmpici [lepuoanueckoro 3akona J.U.
MeHneﬂeeBa. 3aKOHOMepHOCTI/I HU3MCHCHHA CBOMCTB XUMHWYCCKUX DJICMCHTOB, o6pa3yeM1)1x MU MPOCTHIX U CIOXKHBIX
BEILIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMHUUECKOro 31emeHTa B [lepuoanueckoit cucreme. MupoBo33peHUECKOe U
HayuyHoe 3HaueHue [lepuonndeckoro 3akoHa [I.1. Menzaeneesa. [Iporaossr JI.1. MenneneeBa. OTKpBITHE HOBBIX 2
XUMHYECKHX JIEMEHTOB.
Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUCCKIX 3a/IaHUI HA XapaKTEPHU3AUI0 XUMHUIECKUX DIIEMEHTOB
«MeTtamnyeckne / HeMETaJUTHYSCKUE CBOMCTBA, AIEKTPOOTPHUIATEIFHOCTh XUMHUYECKIX 3JICMEHTOB B COOTBETCTBHH C MX
3JIEKTPOHHBIM CTPOEHUEM U IMOJIOKEHHEM B IEPUOAMUYECKON crcTeMe XuMuueckux snemeHToB .M. MenneneeBay
Pa3nen 2. XumMuueckue peakuuu 10
Tema 2.1. Tunst OcHOBHOe cofiep:KaHne 4 OK 01
XUMHUYECKHX Teopernyeckoe o0yqeHune 2
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peakuui

KﬂaCCI/I(l)I/IKaHI/Iﬂ W TUIIBI XUMHWYCCKUX peakum?[ C y4aCTHEM HCOPraHUYCCKUX BCIICCTB. CocraBiieHue ypaBHeHI/Iﬁ peaKuHﬁ
COCAMHCHU A, PA3JIOKCHUS, 3aMCIICHUS, O6MeHa, B T.Y. peaKuMﬁ TOpC€HUs, OKHUCIICHUA-BOCCTAHOBJICHU.

ypaBHeHI/IH OKHCJICHHSI-BoccTaHOBIcHUS. CTeneHb okuciaeHusa. OKUCIUTEb U BOCCTaHOBUTEIb. COCTaBIICHUE U
YpaBHUBAHUC OKUCINUTECIIbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ METOAOM JJICKTPOHHOT'O 6ananca. OKHUCIUTEIBHO-
BOCCTAaHOBUTECIIBHBIE PEAKIIUN B IIPHUPOAE, TPONU3BOACTBEHHBIX IMPOLECCAX U JKUZHEACATEIIBHOCTH OPTaHN3MOB

HpaRanecxne 3aHATHA

KonnuecTBeHHble OTHOIICHHMS B XUMHMH. OCHOBHBIC KOJIHMYCCTBEHHEBIC 3aKOHbI B XUMHH U pacyeTol MO YpPaBHCHUAM
XUMHYCCKUX peaKuHﬁ. Moub Kak eAUHHIIA KOJIMYECTBA BEIICCTBA. MOJ’IHpHaH Macca. 3aKOHEI COXpaHCHHA MacCChbl U DHEPTHUU.
3aKkoH ABoraz[po. MOJ'I?IpHBIfI 00beM Ta30B. OTHOCHUTENIbHAs IUIOTHOCTh ra3oB. Pacuersl IO YpaBHCHUAM XHUMHUYCCKUX
pCaKI_II/Iﬁ C UCIIOJIb30BAHUECM MAacCCHhI, o0BeMa (HOpMaJ'IBHLIe YCJ'IOBI/IH) ra30B, KOJIMYCCTBA BCIICCTBA

Tema 2.2.
DJIeKTPOIUTHIECKAS
IHACCOLMANU U
HOHHBIN 0OMeH

OcHOBHOe cofiep:kaHue

Teopernueckoe o0y4yeHue

TeopI/m 3J'IeI(TpOJ'IPITPI‘I€CKOI71 JUCCOIMAIINH. Honsl. QHCKTPOJII/ITLI, HEDJICKTPOJIUTHI. Peakmun noraHOTO oomena. CocTaBicHue
peaKI_II/Iﬁ HOHHOI'O OOMEHa IIYTEM COCTABJICHUA HUX MNOJIHBIX W COKPAIICHHBIX HOHHBIX ypaBHeHI/II\/'I. KucmoTHO-0CHOBHEIS
PpCaKuu. 3allaHI/IH Ha COCTAaBJICHUC MOHHBIX peaKuHi/i

JlaGopaTopHble 3aHATHUS

JlaGopaTopHas pab6oTa “THIBI XUMUYIECKUX PEaKIHi’.

HccnenoBanue TUIIOB (IO COCTaBY M KOJIMYECTBY UCXOIHBIX M 00pa3yIOLINXCS BEIIECTB) U IPU3HAKOB XUMUUECKUX PEAKIUH.
[IpoBenenue peakiuii HOHHOTO 0OMEHa, OMPEIeIeHHe CPEIbl BOJHBIX PACTBOPOB. 3aaHUs HAa COCTABIIEHUE HOHHBIX
peaxiui

KonTtpoabnas padora
1

CTpOGHI/Ie BEHICCTBA U XUMHWYCCKUE PCAKIINU

OK 01
OK 04

Paznea 3.

CTpoeHue U CBOICTBA HEOPraHMYECKHUX BelleCTB

16

Tema 3.1.
Knaccugukarnms,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHMYECKUX
BEILIECTB

OcHOBHOE coJep:KaHue

TeopeTuquRoe 06y‘leHl/le

[Ipeamer Heopranuueckoit xumun. Kitaccngukanmst HeopraHu4ecKux BemecTs. [IpocTbie U cnokHble BemecTBa. OCHOBHBIE
KJIaCCHI CIIOXKHBIX BEIIECTB (OKCUABI, THAPOKCHUIIBI, KHCIIOTHI, COJN). B3aMOCBs3b HEOPraHUYECKUX BELIECTB. ATperaTHbIe
cocTosiHMs BenlecTBa. Kpucrammmyeckue n amopdHsle BenecTBa. THIBI KpUCTAIUIMYECKUX PEIIETOK (aTOMHasl,
MOJIEKYJISIpHast, HOHHAs, METAIUIMYEcKas). 3aBUCUMOCTh (PM3MYECKUX CBOIMCTB BEIIECTBA OT THUIIA KPUCTAILIMYECKOM
pemeTKH. 3aBUCUMOCTh XUMHYECKONH aKTHBHOCTH BEIIECTB OT BHJA XMMHYECKON CBSI3M M THUIA KPUCTAUTHUECKO PEIIeTKH.
IIprauHEI MHOTOOOpa3Ms BENIECTB

HpaKTH'—leCKl/le 3aHATHUSA

OK 01
OK 02
IIK3
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Homenkrnarypa HeOpraHMUECKHX BEIIECTB: Ha3BaHUE BEIIECTBA HCXOJIS U3 UX XUMUYECKOW ()OPMYJIBI MIIM COCTaBIICHHUE
XUMHYECKOH (GOPMYITBI HCXOAS U3 Ha3BaHUA BemecTBa 1o MexkayHapoaHoi (MIOITAK) umn TpuBHanpHOI HOMEHKIIATYpE.
Pemenye nmpakTH4eCKHUX 3aJaHUN MO KIacCH(HKAMK, HOMEHKIATYpe U XUMHYECKUM (popMyiaM HEOPraHUYECKUX BEIIECTB

pa3IUYHBIX KJIAacCOB (yrapHBIN Tra3, YIJIEKHCIBIH Ta3, aMMHAaK, TalleHas M3BECTb, HETAIlCHas M3BECTh, MHUTHEBAs COJa W 2

JIPYTHX): Ha3bIBATh M COCTABIATH (DOPMYIIBI XUMHUECKHUX BEIIECTB, OIPENCIIATh MPUHAIIIC)KHOCTD K KIIaccy.

Hcrounnkn XuMudeckoit nHpopMaImy (CpeICTB MacCoBOM nHpopManuu, ceTh HTepHET 1 Apyrue). [lonck nHpOpMannu mo

Ha3BaHUIM, HJICHTH(HUKATOpaM, CTPYKTYPHBIM (OpMyIaM
Tema 3.2. Ouznko- OcHOBHOE coJep:KaHue 8 OK 01
XHUMUYECKHE CBOKCTBA | Teopernueckoe o0yuenne 6 OK 02
HEOPraHU4YEeCKUX IIK3
BEILECTB Metamner. OOmme ¢u3ndeckne W XUMHYECKHE CBOHCTBA MeTauioB. CIOCOOBI TMONydeHHs. 3HAYCHHE METAlIOB U

HEMETAJVIOB B IPHPOJIC M JKU3HEICATEIFHOCTH YeJOBeKa M OpraHn3MoB. Kopposus MeTanioB: BUABI KOPPO3HH, CIIOCOOBI 2

3aIIUTH METAJUIOB OT KOPPO3HUHU

Hemerammer. Obuine ¢puznveckne ¥ XUMIYECKUE CBOICTBA HeMeTalioB. THUmudHbIe cBoWcTBa HeMeTauioB [V— VII rpymm. 2

Knaccudukanus u HOMEHKIATypa COeANHEHNH HeMeTalutoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPHUPOJIE

XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB (OKCHIOB, THAPOKCHAOB, KUCIIOT, COJEH | Ap.). 2

3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSANHEHHUH, BHICIINX OKCHIOB M THAPOKCHIOB

IpakTHyeckue 3aHATUS 2

CocraBiieHHe YPaBHEHUII XUMHUYECKHX PEaKIMi C y4aCTHEM IMPOCTBIX M CIOKHBIX HEOPraHMYECKHUX BEIIECTB: METAJUIOB U

HEMETAJVIOB; OKCHJIOB METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX HIIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBaHMUN H

aM(OTEpHBIX THIPOKCH/IOB; HEOPIraHUUECKHUX COJIeH, XapaKTePHU3YIOLINX UX CBOMCTBA. 2

PerieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3a/JlaHMi Ha CBOMCTBA, COCTaB, IOJy4eHHE W Oe30macHoe

WCTIOJIb30BaHNE BAKHEHIINX HEOPTaHWYECKUX BEUIECTB B OBITY U NIPAKTHUECKOHN JESITEIILHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE cojiep:KaHue OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS 2 OK 02
HEOpPraHUYECKUX OK 04
—— JlabopatopHas pabota «neHTH(UKALINSI HEOPTAHUIECKUX BELIECTB).

PerieHne SKCIIEPUMEHTANBHBIX 33a4 110 XMMHYECKUM CBOMCTBAM METAJUIOB M HEMETAJUIOB, 10 PAaClO3HABAHUIO U

MOJIYYSHHIO COSTMHEHUI METAJUIOB U HEMETAILIOB. 2

Wnentudukannss HEOPraHWYECKUX BEUIECTB C UCIOJb30BAaHHEM HX (U3UKO-XUMHYECKUX CBOMCTB, XapaKTEPHBIX

KaueCTBEHHbIX peaknuii. KauecTBeHHbIE peaknny Ha cyibdar-, kKapOoHAT- U XJIOPHI-AHUOHBI, HA KATHOH aMMOHUS
Kontpoabnasi padora .
5 CBoliCTBa HEOPraHMYECKHX BEIIECTB 2
Pasnen 4. CTpoeHue U CBOIiCTBA OpraHMYecKHX BellecTB 24
Tema 4.1. OcHOBHOe cofiep:KaHne 4 OK 01
Knaccuduxanmus, Teopern4eckoe 00ydenne 2 IIK3
CTPOCHHUE U [TosiBnenue u pa3BUTHE OpraHUYecKoil XUMHUK Kak Hayku. [IpenMeT opranndeckoil xumuu. MecTo 1 3Ha4eHUEe OpraHu4ecKoi
HOMCHKIIATypa XUMUH B CUCTEME €CTECTBCHHBIX HayK. 2
OPraHM9ICCKuX XUMHUECKOE CTPOCHHE KAaK MOPSIOK COSAMHEHHUs] aTOMOB B MOJEKYJE COTTACHO MX BaJeHTHOCTH. OCHOBHBIE MOJIOXKEHUS
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BCIICCTB

TEOpUH XUMHMYECKOTO CTPOEHHUS OpraHuueckux coeguHeHuili A.M. DByrtnepoBa. YriepoaHslif ckeleT OpraHM4ecKoil
MOJIEKYJIBI. 3aBUCIMOCTh CBOWCTB BEIECTB OT XMMUYECKOTO CTPOCHHUS MOJIEKYIL. 30MepHs 1 H30MEPHI.

[onsarue o ¢pyHKIHOHANBHOHN rpymme. Pagukain. [IprHINTB KITacCH(PHUKAINNA OPraHMIECKUX COeTUHEHNH. MexxayHapoHast
HOMEHKJIATypa W IPHUHIWIB HOMEHKJIATYPhl OpPraHW4ecKux coequHeHWH. IToHsTHE 00 a30TCOAEpX AlIMX COCAMHECHUSX,
OHMOJIOTHYECKH aKTHBHBIX BeIIecTBaX (yIJIEBOJAX, KUpPaAX, OENKax ¥ Jp.), BHICOKOMOJIEKYISIPHBIX COCTUHEHUSAX (MOHOMED,
MIOJIMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHSA

HomeHknatypa OpraHMYecKMX COEIUHEHHH OTIEIBbHBIX KIIacCOB (HACHIIICHHBIC, HEHACHINICHHbIE M apoMaTHYecKHe
YIIIEBOJOPO/IBL, CIIUPTHI, PEHOIIBI, aTbETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1ip.) CocTaBneHHe MOIHBIX U COKPALIeHHBIX
CTPYKTYPHBIX (OPMYJT OpPraHHMYECKHX BEIIECTB OT/JEIBHBIX KJIACCOB, HMCHOJB3YSl MX Ha3BaHHs IO CHCTEMaTHYECKOH W
TPUBUAJIBHOW HOMEHKJIATYype (3THIICH, alleTHIeH, MIHIEepHH, GeHol, GpopManbaerua, YKCycHas KUCIOTa, MIMIKH). Pacyers
npocreiiiieil GopMyIbl OpraHMYecKOi MOJIEKYJIBI, UCXOJsl U3 DJIEMEHTHOTo cocrasa (B %)

Tema 4.2. CBoiicTBa
OpraHNYeCcKHUX
COCIUHECHUM

OcHOBHOE coaepKaHue

12

TeopeaneCKoe oﬁyqelme

OU3UKO-XUMUYCCKAE CBOWCTBA OPraHUYECKHX COCIUHCHHUN OTHCIBHBIX KIAcCOB (OCOOCHHOCTH KIACCH(DUKAIUU |
HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJIOTHYECKHH psia U oOmmas Gopmyiia; u3oMepus; (U3NUecCKre CBOWCTBA; XUMHUYECKHE
CBOMCTBA; CIOCOOBI MOTYYCHUS):

— TIpeneNbHbIEe YIIIEBOIOPOB! (aJIKaHbl U IMKIIOAIKaHbI). |'OpeHne MeTaHa KaK OJUH W3 OCHOBHBIX HCTOYHHMKOB TeILIa B
MPOMBIIICHHOCTH U ObITY. CBOWCTBA IPUPO/IHBIX YIIIEBOJOPOAOB, HAXOXK/ICHUE B IPUPO/IC U IPUMEHEHHE aJIKaHOB;

— HenpeJesbHble (aJIKeHBI, alKUHBl M AJKaJUeHbl) U apoOMaTHUYECKHE YIIeBOMOpOIbl. |'OpeHne aleTuineHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JIJIs1 CBAPKU U PE3KU METaJLIIOB

— KHCIIOPOJICOJIEpIKallle COeIMHEHNS (CIUPTHI M (peHOIbI, KapOOHOBBIE KUCIOTHI M 3(UPBI, anbIeruasl U KETOHBI, XKHPBHI,
yreBoasl). [IpakTMueckoe TNpUMEHEHHE OJTWICHIVIMKONS, TimiepuHa, ¢enona. [Ipumenenne ¢opmanpaeruna,
areTanbIernia, yKCyCHOM KUCIOThl. MBUIa KaKk COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MoolIHe CBOMCTBa MblIa

— azoTcoAcpKaliue COCAUHCHUA (aMI/IHLI 1 aMHUHOKHUCJIOTEI, 6CJ'IKI/I). BLICOKOMOHeKyJ'IHpHBIC COCIUHCHUA (CI/IHTeTI/I‘Ie()KI/Ie u
6I/IOJ'IOFI/I‘{GCI(I/I'3KTI/IBHBI€). MOHOMep, MOJIMMEP, CTPYKTYPHOC 3BCHO. HOJ'II/IMCpI/ISaL[I/Iﬂ OTHUJICHA KaK OCHOBHOC HAIIPaBJICHUC
€0 UCITI0JIb30BaHUs.

I'eneTndeckas cBsI3b MCIKY KjJlaCCaMU OPTraHUYCCKUX COGHI/IHCHI/Iﬁ

IIpakTHyeckue 3aHATHSA

CBolicTBa OpraHU4Y€CKux COGHI/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (TpI/IBI/IEU'II)HaSI U MEXKXJAYyHapOoaHass HOMCHKJIATypad, XUMHUYCCKUC
CBOﬁCTBa, CITOCOOBI HOHy‘IeHI/Iﬂ)I peac/IbHbIC (aJ'IKaHBI u III/IKJ'IOEU'IKEIHI)I), HEPEACTIbHBIC (aJ'IKCHBI, aJIKMHbI U aJ'IKa,HI/ICHBI) n
apoOMaTH4YCCKUE YTJIEBOAOPOJbI, CHUPTBI U (bCHOJ'ILI, Kap6OHOBI)I€ KHUCJIOTBI U 3(1)I/IpLI, aJIpJACTUJibl U KCTOHBI, aMHWHbI W
AMHWHOKHUCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. 3a11aH1/15[ Ha COCTaBJICHHC ypaBHeHHﬁ XHUMHYCCKUX peaxunﬁ C
Y4aCTUEM OPraHNYCCKHUX BEUICCTB HA OCHOBAHWH X COCTaBa U CTPOCHUA

CocraBieHre CXeM peakiuil (B TOM YHCIIE 0 MPEII0KEHHBIM IeTI0YKaM MPEBPALICHHH), XapaKTePHU3YIOMNX XUMHYCCKHE
CBOMCTBA OPraHNYECKHUX COEAMHEHHH OTACTBHBIX KJIACCOB, CIIOCOOB! MX MONYyYCHHUS W Ha3BaHHE OPTaHWYCCKUX COCTUHEHUI
10 TPUBUAIHHOU WM MEXIYHAPOTHON CHCTEMaTHYECKOH HOMEHKIIAType.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUSCKUX 3aJaHWi Ha CBOMCTBA OPraHMYECKHX COCOMHEHHH OTIEIBHBIX

OK 01
OK 02
OK 04
IIK3
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KJIaCCOB

JlaGopaTopHasi padoTa 2
JlabopaTopHast paboTa “TIpeBpaiieHust OpraHMYeCcKUX BEIECTB NPH HarpeBaHuu'".
Ilony4yenue 3TusIeHa U U3y4E€HUE €r0 CBOMCTB. MoaenupoBaHue MOJIEKYJ U XMMHUECKUX MPEBpallleHuN Ha IpUMEpE 3TaHa, 2
STHIICHA, AlETHIICHA U JIp.
Tema 4.3. OcHoOBHOe coJep:KaHUe OK 01
Wnertndukanms OK 02
Teopernueckoe o0y4yeHue 4
OpTaHUYIECKHUX OK 04
BEILECTB, MX 3HaueHue | bruoopranmdeckue coenuaeHus. [IpuMmeHeHne m OHonormueckas poib yriaeBogoB. OKHCIEHHE YIJIEBOJIOB — HCTOYHHK IIK3
U IPUMEHEHHE B SHEPTUM JKUBBIX oOpraHm3MoB. OOnacTH IPUMEHEHHsS aMHHOKHCIOT. [lpeBpameHuss O€IKOB NHIIM B OpraHU3ME. )
OBITOBOM U buonornueckue ¢yHkimn OenkoB. buonornueckue (GyHKIMU >KUPOB. Poib OopraHndeckod XMMUM B PEILICHHU MPOOIeM
IIPOU3BOJICTBEHHOM MHUIIEBON 6e30acHOCTH
ACATEJLHOCTH PoJib OpraHuvecKkoil XMMHH B PEIICHAH TPOOIIEM SHEPreTHIECKO# 6€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3aHUH HOBBIX
enoBeKa MAaTepUaloB, HOBBIX MCTOYHHUKOB SHEPrHH (aIbTepHATUBHBIE MCTOYHHKU dHEprun). OMacHOCTh BO3NEHUCTBHA HA JKHBBIE
OpPTaHM3MBI OPTAaHWYECKMX BEIIECTB OTACNBHBIX KIAaccoB (YIIE€BONOPOABI, CHHPTHL, (EHOIBI, XJIOPOPTaHUYECKHE 2
MPOU3BOIHBIE, alIbAETUABI U JIP.), CMBICI OKa3aTelsl MPEAEIbHO AOIyCTUMON KOHIICHTPAIIN
JlaGopaTopHble 3aHATHSA 2
JlabopatopHas paboTta: “HMaeHTHUKANNS OPTaHUYECKUX COSIMHEHUH OTIEIFHBIX KIIACCOB™
Wnentndukanns opraHM4ecKuX COSAMHEHNI OT/IENIBHBIX KJIAcCOB (Ha MpHMeEpe allbIeTUA0B, Kpaxmaia, YKCYCHOM KHCIIOTHI,
0E€JIKOB M T.II.) C MCIOJIb30BaHNEM MX (PU3UKO-XUMHIECKUX CBOMCTB M XapaKTepHBIX Ka4eCTBEHHBIX peakuuil. [leHarypamms 2
Genka rpu HarpeBaHMU. L{BeTHBIE peaknun OenKkoB. BO3HHKHOBEHNE aHATUTHYECKOTO CUTHANIA C TOUKU 3PEHUS] XUMUYECKUX
MPOLIECCOB NP TPOTEKAHWH KaueCTBEHHOM pEeaKInH, IO3BOJIAIONIEH WASHTH(HUINPOBATH IPEATIOKEHHbIE OpraHHYecKHe
BEIIIECTBA
KonTponbnas pabora C .
3 TPYKTypa U CBOWCTBA OPTaHMYECKHUX BEIECTB 2
Pazgen S. Kunernyeckue 1 TepMOAMHAMHYCCKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX peaKnuii 4
CxopocTs xuMudecknx | OCHOBHOE coepKaHne 4 OK 01
peaKumi. Teoperuyeckoe o0yueHue 2 0K 02
XuMu4eckoe IIK3
paBHOBecHe CKOpOCTh peakmuy, €€ 3aBHCHMOCTh OT PAa3MUYHBIX (DaKTOPOB: MPUPOABI PEArupyroMIMX BEIIECTB, KOHIICHTPALUU
pearupyronmx BenecTB, TEMIIEPATyphl U TUIONIAIN PEaKIMOHHONW MOBEPXHOCTH. TemsoBbie 3(h(heKTh XUMIUECKUX PeaKIIui.
DK30- ¥ YHIOTEPMUIECKHUE, PEAKITUH. 5
O6paruMocTh peaknnii. XMMUYEeCKOe PaBHOBECHE M €r0 CMEIIEHHE 10 ASHCTBHEM Pa3iMYHbIX (PakTOpOB (KOHIEHTpALHs
peareHTOB MJIM NPOJIYKTOB pEaKIWH, JaBJeHWE, TeMIeparypa) Al CO3JaHMs ONTHMAaJbHBIX YCIOBHH IPOTEKAHMs
xuMudeckux npoueccoB. [Tpunnun Jle [larense
IIpakTH4eckne 3aHATHSA 2 OK 01
" = OK 02
Perienne npakTUKO-OPHEHTUPOBAHHBIX 3aJlaHUi Ha aHauu3 (PAKTOPOB, BIMSIOIUX HAa M3MEHEHHUE CKOPOCTH XUMHYECKOU 5 11K

pcakuun, B T.4. C HO3HHHI>1 9KOJIOTHYCCKH uenecoo6pa3Horo IIOBCACHHUSA B 6I)ITy )48 pr}.'LOBOﬁ JACATCIBbHOCTU B LECIIAX
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COXpPaHEHHMS CBOETO 370POBbS M OKPY:KaIOLIeH NPUPOAHOM Cpebl.
Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha NpuMeHeHue npuHuuna Jle-Illatenbe s HaXOXKAEHWS HaIlpaBJICHUS
CMEIICHNS PABHOBECHS XUMHIECKOH PEaKIMH U aHaJIN3 (hakTOPOB, BIMAIONINX HA CMEHICHUE XUMHYECKOT0 PABHOBECHS

Pasnen 6. PacTBopsI 4
Tema 6.1. OcHoOBHOe coJep:KaHUe OK 01
Towsatre o pactsopax Teopernueckoe o0y4yeHue 2 OK 02
OK 07
PactBopenne kak (U3MKO-XUMHUYECKUi mpouecc. PactBopbl. CnocoObl NPHUTOTOBICHHS pPacTBOPOB. PacTBOPHMOCTS. IIK3
MaccoBast foniss  pacTBOpeHHOro BemiecTBa. CMBICT TOKazaTels MpeneiabHO JOMYyCTUMOW KOHIEHTpAMM M €ro
UCIIOJIb30BAaHHE B OLIEHKE YKOJIOIMYECKOW O€30MacHOCTH.
[TpaBuia 3KONOTHMYECKH 11e1eco00pa3HOro MOBEACHHS B OBITY M TPYJOBOW [ESTENFHOCTH B IIEJISIX COXPAHEHHS CBOETO 2
3/I0pOBBSI U OKpYXKaroIeil MPUPOIHON Cpe/Ibl; OITACHOCTh BO3/ICHCTBHA Ha KHUBBIC OPraHU3MEI ONPECICHHBIX BEIIECTB.
Pemenne mpakTHKO-OpHEHTHPOBAHHBIX PACUCTHBIX 3aJaHUN Ha PACTBOPHI, HCIIONB3YeMble B OBITOBON M IPOU3BOACTBEHHON
JIESITENIbHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE coepKaHUE 2 OK 01
Uccnenosanue OK 02
CBOHCTB PacTBOpOB JlaGopaTopHble 3aHATHS 2 OK 04
JlabopatopHas paboTa «I[IpUroTOBICHHE PACTBOPOBY. IIK3
[IpuroroBneHne pacTBOPOB 3aJaHHOH (MaccoBO#, %) KOHIICHTpaUWH (C MPaKTHKO-OPUEHTHPOBAHHBIMH BOIPOCAMH) W 2
OIIPEJICJIEHUE CPEbl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha NIPUTrOTOBIEHUE PACTBOPOB
IIpodeccuoHaNIbHO-OPHEHTUPOBAHHOE CO/IepPkaHMe (coaep:KaHUe NPUKIATHOT0 MOTYJIs)
Paznen 7. Xumus B ObITY H NIPOM3BOACTBEHHOI JeATeIbHOCTH YeJI0BeKa 6 OK 01
OK 02
Xumust B ObITy 1 5 OCHOBHOE coepKaHue OK 04
;g;f;;:lfsgf;}l}mn TeopeTnueckoe o0yueHne OK 07
YemoBeKa Hogeiimne A0CTHXEHHUS XUMHYECKOH HAYKM W XUMHUYECKOH TEXHOJOTHH. Poinb XUMUM B 00ECTIEU€HUH JKOJOTHYECKOM, IIK3
SHEPTeTHUECKON M MUIIEBON 0e30MacHOCTH, pa3BUTHH MEIUIMHEL [IpaBuiia moucka u aHaiuM3a XUMHUYECKOH HHpopMaImu 2
W3 PA3ITMYHBIX HCTOYHHUKOB (HaydHast 1 y4eOHO-Hay4YHas JIUTEPaTypa, CpeACcTBa MaccoBOH MH(opMaIw, ceth MHTEpHET)
IIpakTHyeckue 3aHATHSA
ITouck m aHaNMM3 KEWCOB O TMPUMEHEHWH XHUMHWYECKHX BEIIECTB M TEXHOJIOTHHA C ydeToMm Oymymied mpodeccruoHaIbHON
JESTeTPHOCTH MO0 TeMaM: BaKHEHIIWE CTPOUTENbHBIC MaTepHaibl, KOHCTPYKIHOHHBIE MaTepHalbl, KPacKH, CTEKJIO,
KepaMuKa, MaTepualibl Uil 3JIEKTPOHUKH, HaHOMaTepHalibl, TEKCTUJIbHBIE BOJOKHA, UCTOYHUKH SHEPrUH, OpraHUuecKue U 4
MUHEpaJbHbIC YI0OpEHNUS, JICKAPCTBEHHBIC BEIICCTBA, OBITOBAS XHMUSI.
3ammra: [IpeacraBieHue pe3yabTaToB pelieHus KeicoB B (hOpMe MHHHU-JIOKIIAJA C TIPE3CHTAUCH
IIpomMeskyTouHasi aTTecTalMsA MO IMCUMILJIMHE (3a4eT) 2
Bcero 72
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3. YCJIOBUSA PEAJIU3ALIAA ITPOT'PAMMBbI OBIIIEOBPA3OBATEJIBHOMN JUCHUILIAHBI
3.1. TpeGoBaHUSI K MUHUMAJIbHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecredeHI 10
Jis peanu3zanuy mporpaMMBbl TUCIUIDIAHBL JOIDKHBI OBITH NMPEIyCMOTPEHBI CICAYIONINE CICIHalbHbIC TOMEIICHHUS:
y4eOHBIH KaOWHET XUMUHW W/WIIA yIeOHOW XUMHYIECKOH TabopaTopHH.

Oo6opynoBanue y4yeOHOro KaOuHeTa (HAIJISIAHBbIE MOCOOMs): HAOOPHI MIAPOCTEPKHEBBIX MOJENIEH MOJEKYI,
MOJIENTN KPUCTAIUTMIECKHUX PEIIeTOK, Tabnnia MeHnaeneeBa, yaeOHbIe GrIbMBI, TH(PPOBEIE 00pa30BaTEIBHBIE PECYPCHI.

Texunyeckue cpeacTBa oO0y4eHHs: KOMIBIOTEP C YCTPOIMCTBaMH BOCHPOWM3BENEHHS 3BYyKa, IIPHUHTED,
MYJIBTUMEANA-TIPOEKTOP C IKPAHOM.

OGopynoBaHue Ja0opaTopuu W padoynx MecT J1aDOPATOPHH: MECH3YPKH, ITUIETKU-KANEIbHULBI, TEPMOMETPHI,
MHKpOCKOII, IPEAMETHbIE M IIOKPOBHBIC CTEKJa, IUIAHLIETHI JUIS KallelbHbIX peakuui, QunbTpoBaibHas Oymara,
NPOMBIBAJIKH, CTEKJISHHBIE NPOOHMPKH, PE3WHOBBIC NPOOKH, HAOOp PEaKTHBOB, CTEKJSHHBIC MNAJOYKH, IITATUBBI JUIS
NpoOMPOK; MEpHBIE LWJINHIPHI, BOPOHKH CTEKJITHHBIE, BOPOHKH JeNHUTeNbHble nuuHapuieckue (50-100 mi), crymku c
nectukoM, (GapdopoBble YalIKH, MUHLIETHI, QUIBTPEl OyMakHble, BaTa, MapJiisl, JIEKTPOILIMTKY, J1abOpaTOpHbIE LITATHBEL,
CIHPTOBBIC TOPEJIKH, CIIHMYKH, MPUOOpP U TONYyYeHHsS ra30B (WM MpoOHMpKa ¢ Ta300TBOJHOW TPYOKOI), mepKaTelnd it
MpOOUPOK, CKISTHKH U XpaHCHHS PEaKTHBOB, pa3gaTOYHBIC JIOTKH, XuMmdeckue crakausl (50, 100 u 200 mu); mmarenw;
MUHIIETH]; TUTENFHBIE IMUIIEI, MepHbIe mpodupku (Ha 10—-20 mir) u MepHBIe KoiOBI (25, 50, 100 u 200 mur), BoasHas OaHs
(1| TepMocCTaT), CTEKIISTHHBIE MANOYKH; KOHHYecKne Komobl it TutpoBaHus (50 u 100 mur); HHONKATOPHBIE TIOJOCKHU IS
ompeneneHus pH w craHmapTHas WHOWUKATOpHAS INKaja, YHWBEPCAIbHBIM WHAWKaTOp;, mumetku Ha 1, 10, 50 mum (wmm
nmo3aropsl Ha 1, 5 u 10 mur), GIOpeTKH A7l THTPOBAHMUS, JTa0OpaTOPHBIEC W/MITH aHATUTHIECKUE BECH], CYITMIBHBIN mKad, 1 1p.
JTabopaTopHOE 000pyI0BaHHE.

3.2. UndopManuoHHOe o0ecniedeHHe peau3alui NPorpaMMbl
1. JInst peanu3anuu mporpaMMbl OHOIMOTEUHBIH (OHJ 00pa30BaTEILHON OpraHU3allMU JODKCH UMETh MeYaTHBIC
W/MIM  DIIEKTPOHHBIE 00pa3oBaTeNibHbIE W HMH(GOPMAIOHHBIE PECYpChl, PEKOMEHIOBaHHBIE JUIS HCIOJb30BAaHHS B
00pa3oBaTeIBFHOM IIpoLiecce, He cTaplie 5 JeT C MOMEHTa U3/IaHHs.
2. PexomeHqyeMble TeYaTHBIC W3IAHUS 10 peaNH3allié OO0Meo0pa3oBaTeIbHON IUCHUIUIMHBI TPEACTABICHH B
METOAMYCCKIX PEKOMEHIANNAX [0 OPTaHU3AINH 00yISHIS.
4. KOHTPO.JIb M OLIEHKA PE3YJbTATOB OCBOEHUS OBIIEOBPA3OBATEJIBHOM JUCIUIIINHBI
KoHTponr © omeHKa pe3ynbTaToB OOYYCHHS OCYIIECTBISECTCA INperojaBaTeleM B TIPOIEcce IPOBEACHUS
MPaKTUICCKAX 3aHATHA W TaOOpaTOPHBIX padoT, TECTHPOBAHMSA, a TAKXKE BBITOJHCHHS OOYYAIOIIMMUCS WHAWBHAIYATbHBIX
3a/laHuid, IPOEKTOB, UCCICAOBAaHUI. Pe3yiapTaTel 0Oy4eHHUS ONPENeNroT, YTO OOydaromumecs: JOJDKHBI 3HATh, MIOHUMAaTh U
JIEMOHCTPHPOBATh IO 3aBEPILCHNU N3yYESHUS TUCLIUTIIHHBL.
Jnst hopMHupoBaHUS, KOHTPOJSI U OLIEHKH PE3yJbTaTOB OCBOCHHS Y4YEOHOW JMCHUIUIMHBI UCIIOJB3YETCSl CHCTEMa
OLICHOYHBIX MEPONPUITHI, MPEACTABIAIONas COO00H KOMIUIEKC YU4eOHBIX MEpOIpPUSITHH, COIJIACOBAHHBIX C PE3yJIbTaTaMH
00yuenus u chopmynupoBanHbix ¢ yuetom @I'OC COO (nmpeamMeTHbIe pe3yabTatsl o auciuiuinae) u IOC CIIO.

Ne OK/TIK Mopnyas/Pa3nen/Tema PesyabTaT 00y4yeHus THNBI OLIEHOYHBIX MePONIPUATHIH
| OcHOBHOE cojiepKaHue
1 Pasaen 1. OCHOBBI ®opMyaHpOBaTH 0a30BbIE
CTPOEHNS BelecTBa NOHSATHS U 3aKOHBI XMMHUH
1.1 | OKO01 CrtpoeHne aToOMOB CocTaBiIATh XUMHUYECKHE 1. Tect «CTpoeHHE aTOMOB XMMHYECKHUX
XUMHYECKHX 3JIEMEHTOB U (bopMyJIBl COEJMHEHHH B 3JIEMEHTOB H MIPUPOJA XUMUIECKOH CBI3I.
MPHUPOAA XUMUYECKOH CBA3M |COOTBETCTBUH CO CTENEHBIO |2. 3a/1aun Ha COCTaBICHHE XUMHYECKIX
OKHCJICHHS XUMHUECKUX (opMyJ1 IByXaTOMHBIX COEIMHEHHI
3JIEMEHTOB, UCXOJIS U3 (okcumoB, cyb(UA0B, THAPUIOB U T.I1.).
BaJICHTHOCTH U 3. 3ajaHus Ha MCMOJIb30BaHNE XMMUYECKON
JIEKTPOOTPHULATEIEHOCTH | CUMBOJIMKY M Ha3BaHUH COETMHEHHH 110
HOMEHKJIAType MEXKAYHAPOIHOTO COr03a
TEOPETHYECKOH U MPUKIATHON XUMHHU
TPUBHUAIBHBIX HAa3BaHWUH JUISl COCTABIICHHS
XUMHUUYECKHUX (DOPMYII IByXaTOMHBIX
COEIMHEHHH (OKCHUIOB, CYNb(HIOB,
THIPUJIOB U T.II.) ¥ IPYTUX HEOPTAaHMIECKUX
COCIMHEHHUH OTJEeNBHBIX KJIACCOB
1.2 | OKO01 Ilepuonuueckuii 3aKoH U XapakTepu3oBaThb 1. Tect «Metananueckue /
OK 02 tabnuna JI.1. Menneneesa XUMHYECKHE DJIEMEHTHI B HeMeTalLINYeCKHe CBOMCTBA,
COOTBETCTBHUHU C UX 3IEeKTPOOTPHULIATENILHOCTb U CPOACTBO K
MOJIOKEHHUEM B AIEKTPOHY XMMUYECKUX IJIEMEHTOB B
MEPUOINIECKON cUcTEME COOTBETCTBHE C UX IJIEKTPOHHBIM CTPOESHUEM
XHUMHUYECKHUX IEMEHTOB 1 TIOJIO)KEHUEM B TIEPHOUUECKON cUcTEMe
H.N. Menneneena xumuueckux snemeHToB .M. MenneneeBay.
2. [IpakTryeckue 3aaHNs Ha yCTaHOBJIICHNE
CBSI3U MEXIY CTPOSHHEM aTOMOB
XIMHWYECKHX 3JIEMEHTOB U TEPHOANIECKIM
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OK/IK

Mopyas/Pazaen/Tema

PesyabTaTt 00y4enns

THNBI OLIEHOYHBIX MEPONIPHATHIH

M3MEHEHHEM CBOMCTB XUMHYECKUX
DJIEMEHTOB M MX COEIMHEHNH B
COOTBETCTBHH C I0JIOKEHUEM
IIepuoguueckoii cucteme.

3. [IpakTUKO-OpHUEHTUPOBAHHBIE
TEOpEeTUUECKHE 3a/1aHUs Ha XapaKTepHU3aluio
XUMHYECKHUX 3JIEMEHTOB: «MeTammyeckue /
HeMeTaLINYeCKHe CBOMCTBA,
3JIEKTPOOTPHUIATEFHOCTD U CPOACTBO K
AIEKTPOHY XUMHUYECKHX IIEMEHTOB B
COOTBETCTBHE C HX 3JICKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHUEM B TIEPHOTUUECKON CHCTEME
xuMmudeckux dsemenToB J.M. MenneneeBay

Pasgea 2. Xumuueckue
peakiuu

XapakTepu30BaTh THIbI
XUMHUYECKUX peaKiuii

KonTpoJabHas padora
«CTpoeHHe BelecTBa M XHMHYECKHe
peakuun

2.1

OK 01
OK 04

Tunel XUMUUYECKHUX pEeaKLUN

CocCTaBIATh peakuuu
COE/IMHEHMUSI, PA3JIOKEeHHUS,
oOMeHa, 3aMeIIeHH,
OKHCIIUTEJBHO-
BOCCTaHOBUTCJIIBHBIC
peakuuu

1. 3agaun Ha cocTaBlIeHUE ypaBHCHUAN
peaxkuuii:

— COEIMHEHHS, 3aMEeIlCHUS, Pa3TI0KEHNU,
obMmeHa;

— OKHCJIMTENIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ C
UCIIOJIB30BAaHHEM METOa IEKTPOHHOTO
OamaHca.

2. 3aga4n Ha pacyeT Macchl BEIIECTBA MIIN
00BEMa

ra30B [0 U3BECTHOMY KOJIHMYIECTBY BELIECCTBA,
Macce Wi 00bEMY OTHOTO U3 yYaCTBYIOIINX
B PEAKLUH BEILECTB; PACYETHI

Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
HPOAYKTOB PEAaKLUH, €CJIM OJTHO U3 BEIIECTB
HUMECT MPUMECU

2.2

DJeKTpoIUTHYECKAs!
IUACCOLMANNs U HOHHBIN
o0MeH

CocTaBnsTh ypaBHEHUS
XUMHUUYECKHUX PEAKINN
HMOHHOTO OOMEHa ¢
ydJacTHEM HEOPTaHWYeCKUX
BEIIIECTB

1. 3amaHus Ha COCTaBICHUE MOJICKYIIIPHBIX
¥ MOHHBIX PEeaKIUi ¢ ydacTHeM KHUCIIOT,
OCHOBaHUH U COJIEH, yCTaHOBJICHUE
M3MEHEHHS KACIOTHOCTH CPEIbI

2. JlaboparopHas padota "Tumsl
XUMHUYECKUX peaKiuii”

Pazgen 3. Ctpoenne u
CBOICTBA HEOPraHUYECKHUX
BelllecTB

HccnenoBarb cTpoeHHe U
CBOICTBA HEOPraHUYeCKHX
BelllecTB

KonTtpoabHas padora
«CBoOlCTBa HEOPraHMYECKUX BeleCTB

3.1

OK 01
[1K3

Knaccudukanus,
HOMEHKJIATYpa U CTPOCHHE
HCOPraHUYCCKNX BCUICCTB

Knaccuduuuposats
HEOPTraHUYECKHE BEIIECTBA
B COOTBETCTBUHU C UX
CTPOCHHEM

1. Tect «HoMeHKIaTypa 1 Ha3BaHUE
HEOPraHWYEeCKHX BEIIECTB UCXOMA U3 UX
XMMHUUECKOi (DOPMYIIBI UITH COCTABIICHUE
XMMHUUECKOI (hOPMYIIbI UCXO/S U3 HA3BaHHMS
BELIECTBA 110 MEXYHAPOIHOM UIIU
TPUBHAIBHOM HOMEHKIIATYpe.

2. 3aja4M Ha pacyeT MaccOBOM J10JIH (MAacchl)
XMMHUYECKOTO JIEMEHTA (COEMHEHNS) B
MoJIeKyJie (CMecH).

3. [IpakTuueckue 3a1aHus 10
KIaccu(UKaIuy, HOMEHKIAType ’
XUMHYIECKUM (hOpMyITaM HEOPTaHMIECKIX
BEIIECTB Pa3INYHBIX KJIACCOB.

4. IIpakTH4eckue 3aaHus Ha OTIPeJICIICHIE
XMUMHWYECKOH aKTHBHOCTH BEIIECTB B
3aBHCHMOCTH BHJa XUMHUYIECKOH CBSI3H U
THIA KPUCTAIINYECKON PEIIEeTKH

3.2

OK 01

DH3UKO-XUMUYECKHE

YcranaBiauBaTh

1. Tect «OcOOEHHOCTH XUMHYECKUX CBOMCTB
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Ne OK/MIK Mopnyas/Paznesn/Tema PesyabTaTt 00y4enns THNBI OLIEHOYHBIX MEPONIPHATHIH
OK 02 CBOIMCTBA HEOPTaHUYECKUX  |3aBUCHMOCTH (PU3HUKO- OKCHJIOB, KACJIOT, OCHOBaHHM, aM()OTEPHBIX
IK3 BEILIECTB XUMUYECKUX CBOKCTB TUAPOKCHUIOB U COJIEI».
HEOPraHWYECKUX BEIIECTB  |2. 3aJaHus Ha COCTABICHNUE yPaBHEHUH
OT CTPOEHUS aTOMOB U XUMHMYECKHUX PEaKIUii ¢ ydacTUEM MIPOCTHIX
MOJIEKYJI, & TAaKXKe THIIa U CJIO’KHBIX HEOPTaHNUECKUX BEILECTB:
KPHUCTAJUNINYECKOM peleTKy |OKCHI0B METAJIIIOB, HEMETAJUIOB U
aM(OTEpHBIX AJIEMEHTOB; HEOPraHNIECKUX
KHCJIOT, OCHOBaHUI ¥ aM(OTEPHBIX
THJIPOKCUI0B, HEOPTaHUUECKUX COJIEH,
XapaKTEPU3YIOLINX UX CBOMCTBA U CIIOCOOBI
TIOTY9EHHUS.
3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHIECKUE 3aaHMUsI HA CBOWCTBA U
MIOTy9eHNE HEOPTaHUIECKUX BEIIECTB
3.3 | OKO01 Wnentnduxanns HUccnenoBatk kauecTBeHHbIe | 1. [IpakTHKO-OpHEHTHPOBAHHBIE 3a/IaHNUS 10
OK 02 HEOPraHUYEeCKHUX BEIECTB peaxIuy HEOPTaHUYECKUX  |COCTABICHUIO XUMUYECKUX PEAKLHU C
OK 04 BEIIECTB y4acTHEM HEOpraHWYECKHX BEIIECTB,
UCTIONIB3YEMBIX ISl UX UIICHTU(QHUKAIIH.
2.JIabopaTopHras padorta: “UneHTHUKAIHAS
HEOpPraHUYECKUX BEILIECTB”
4 Pasien 4. Crpoenue u Hcci]enonan, crpoenne i (KoHTpoJsbHas paﬁma
CBOHCTBA OPraHMYueCKHX cBoOlicTBa oprannyeckux («CTpoeHHe U CBOHCTBA OPraHM4ecKuxX
o BellecTB BelIecTB)
41 | OKO01 Knaccudukanus, ctpoenne u |Kmaccudumuposats 1. 3ajmaHus Ha cOCTaBI€HUE HA3BaHUM
K3 HOMEHKJIaTypa OPTaHWIECKUX | OPTaHMYIECKUE BEIIECTBA B |OpPraHMYECKUX COANHEHUH 10 TPUBHAIBHOMN
BEILECTB COOTBETCTBHH C UX WA MEXIYHapOJIHOHW CHCTEMAaTHIECKON
CTpOEHHUEM HOMEHKJIaType.
2. 3aiaHys Ha COCTaBJICHUE TOJIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (OpMYIT
OpPraHHYECKUX BEIIECTB OTAETBHBIX KIaCCOB.
3. 3agauu Ha ompeseneHne mpocTeiieit
(opMyJIBI OPraHUYECKON MOJIEKYIIbI, HCXO/Is
U3 DIIEMEHTHOTO cocTaBa (B %)
42 | OK01 CBolicTBa OpraHMYECKUX VYcranaBnuBathb 1. 3ajanus Ha cOCTaBICHUE YpaBHEHUN
OK 02 COEIMHEHU I 3aBHCHUMOCTH (PH3HKO- XUMHUYECKHUX PEaKIHM ¢ yyacTUEM
OK 04 XUMHUYECKHUX CBOMCTB OpraHMYECKHX BEIIECTB HA OCHOBAaHUH HX
[IK3 OpraHUYECKHX BEIIECTB OT [COCTaBa U CTPOCHHUSL.
CTPOCHHUS MOJIEKYIT 2. 3agaHus Ha COCTaBJICHHE YPaBHEHUH
XUMHWYECKHUX PEaKINH, HILTIOCTPUPYIOIIX
XUMUYECKHE CBOMCTBA C yUETOM
MEXaHU3MOB IIPOTEKAHUS JAHHBIX PEAKIUN U
TeHETUYECKOH CBA3M OPTaHMYECKUX BEIIECTB
Pa3HBIX KJIACCOB.
3. PacueTHble 3a/1a4u 10 YpaBHEHUSIM
peaKnuii ¢ yuacTueM OpraHn4ecKhx
BEIIIECTB.
4. JlaboparopHas pabota “ITIpeBpamieHus
OpPraHUYECKUX BEIIECTB NIPH HarpeBaHuu"
4.3 | OKO01 Wnentndukarys HUccrnenoBath kauecTBeHHBIE | 1. IIpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUS 110
OK 02 OpPraHMYECKHX BEIIECTB, X |PEAaKINN OPraHMYECKIX COCTaBIJICHUIO XUMHYECKUX PEAKIHH ¢
OK 04 3HAa4YeHHE U IPUMEHEHHE B COCIMHEHHNH OTJENbHBIX y4acTHEM OpPTaHHYECKUX BEIIECTB, B T.U.
[K3 OBITOBOM 1 KJIACCOB HCTONB3YEMBIX [T UX UACHTUQHUKAINN B

MIPOU3BOJICTBEHHON
JIeATEIIbHOCTH YEJIOBEKA

OBITY U IPOMBIIILICHHOCTH.
2.JIabopatopHast paboTta: “UnenTudukanms
OPTaHMYECKUX COCTUHEHHN OT/IEIbHBIX
KJIacCOB”
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Juas cryaeHToB

1.

I'abpuensin

O.C. Xumus

n3nareabcTBa: 2022

2.

I'aGpuensin

O.C. Xumusa 11

n3nareabceTBa: 2022
Jas npenoaaBarest
1) ®enepanpusbiii 3akoH 0T 29.11.2012 Ne 273-®3 «06 obpaszosanuu B Poccuiickoit Denepammny.

2) Tlpukaz MunucrepcrBa oOpa3oBanus u Hayku P® or 17.05.2012 Ne 413

10 xmacc / 6asoBelii ypoBeHb/M3marenscTBO:

kinacc / 0a3oBbIi  ypoBeHb/M3nmarenseTBo:

Ne OK/MIK Mopnyas/Paznesn/Tema PesyabTaTt 00y4enns THNBI OLIEHOYHBIX MEPONIPHATHIH

5 Pazgen S. Kunernueckne u | Xapakrepu3oBaTh
TepMOJUHAMHYECKH e BJIHsIHAE PAa3IMYHBIX
3aKOHOMEPHOCTH (akTOpOB Ha paBHOBecHe
NPOTeKAHUS] XUMHYECKHUX |H CKOPOCTh XUMHYECKHX
peaKuui peaknui

5 OK 01 CKOPOCTb XMMUYECKHUX Xapakrepu3oBarb BiausHue |IIpakTHKO-OpUEHTUPOBAHHBIC

OK 02 peaxiuii. XuMU4eckoe KOHIIEHTpalu1 TeOopeTUYeCKHe 3aaHus Ha aHAJIU3

[IK3 paBHOBECHE pearupyromunx BeMmecTB 1 |(paKTOpOB, BIHMSIOMINX HA H3MECHEHHE
TEMIIEpaTypsl Ha CKOPOCTh  |CKOPOCTH XMUMHYECKOH peakiyu. [IpakTuko-
XMMHUUYECKHUX PEAKIIH OPHEHTHPOBAHHbIC 3aJaHUs HA IPIMEHEHHE
Xapakrepu3oBath BausiHue |nmpunHuuna Jle-Illarense 1i1s HAXOXKIEHUS
N3MCHEHHS KOHIICHTPAIlUN |HAMpPaBJICHUS CMEIICHUS PAaBHOBECHS
BEIIECTB, PEAKINH CPEAbl M |XMMUYECKOH peakuy U aHaIu3 (pakTopos,
TeMIIepaTyphl Ha CMEIIEHUE |BIISIONUX Ha CMEIEHHEe XUMHUYIECKOT O
XMMHYECKOTO PaBHOBECUSI | paBHOBECHS

6 HccnenoBaTh HCTHHHBIE

Pa3znes 6. PacTBopbl PacTBOPBI € 32JaHHBIMHU
XapaKTepUuCTHKAMHU
6.1 | OKO01 ITonsiTue o pactBopax Pasnuuath ucTUHHBIE 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 02 pacTBOpBI 2. IIpakTHKO-OpUEHTUPOBAHHBIC PACUETHBIC
IIK3 3a/laHUs Ha JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIE B OBITOBOM U
MPOU3BOJICTBEHHON JAEATENbHOCTH YeIOBEeKa
6.2 | OKO01 HccrenoBanne CBOWCTB HUccrenoBats pusuko- JlaboparopHas paboTa
OK 04 pacTBOpOB XUMHUYECKHUE CBOMCTBA “IIpuroToBieHNe pacTBOPOB”
IIK3 HCTUHHBIX PACTBOPOB

1 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iepKaHue (colep:KaHNe NPUKJIATHOT0 MOAYJIs1)

7 Pazpnen 7. OueHnBaTh MOCJeACTBUS |3amuTa Kelca (¢ yueToM Oyaymiei
Xumus B ObITY 1 OBITOBOW U NnpogecCHOHAILHOI JeATeIbHOCTH)
NPOU3BOCTBEHHOM NPON3BOACTBEHHOMH
JIeATeJbHOCTH Yel0BeKa JAeATeTbHOCTH YeJI0BeKa ¢

MO3M LM IKOJTOTHYECKOM
0e30IacHOCTH
OK 01 Xumust B OBITY U OueHuBaTh NOCIEACTBUSA Ketic (c yuetom Oyaymieit
OK 02 MPOU3BOJCTBEHHOM OBITOBOW U po¢eCCHOHATBHOM NeTeTHHOCTH)
OK 04 EATEILHOCTH YeJIOBEKA MIPOU3BOJCTBEHHOU Bo3MoKHBIE TEMBI KEHCOB:
OK 07 JNIEATEIILHOCTH YeJIOBEKA C 1. I[TorermreHne kauMaTa U BBICBOOOXKIEHNE
IIK3 NO3ULUHI 9KOJIOrMYECKON ra3oBbIX THAPATOB CO JHA OKEaHA.
6e3omacHoCTH 2. Bynyuiue MaTepuaisl 11 aBHa-, MaIIHHO-
U IPHOOPOCTPOCHHUS.
3. HoBble MaTepHabl A1 CONHEYHBIX
Oarapeil.
4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX
IIpenaparos
JUTEPATYPA

Mocksa, «IIpocBemenue». I'on

Mocksa, «IIpocemenue». I'ox

«O06 yTBepxkaeHUU (enepaabHOro

TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa CPEIHETO (TIOJTHOTO) 00IIero 00pa3oBaHUs».

3) Ilpukaz MunucrepcTBa oOpasoBaHus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHmd wu3MeHeHwii B Ilpukas
MunuctepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 “O6 yTBepkIeHUU (GeaepasbHOTO TOCYIapCTBEHHOTO
00pa3zoBaTENBHOTO CTaHIAPTa CPeaHEro (TIOJTHOT0) 00IIero 0Opa3oBaHus’».

4) TluceMmo JlemapTaMeHTa roCyIapCTBEHHON MOIUTHKH B cepe MoAroToBku pabounx kaapos u A0 MunoOpHayku Poccuu
ot 17.03.2015 Ne 06-259 «PexoMeHpmanuu MO OpraHU3AIMH MOJIYYECHHS CpPEIHEro odmero oOpa3oBaHHs B Mpeaeiiax
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5)

OCBOCHUsI 00pa30BaTENBHBIX IPOrPAMM CPEJHEro IMpoQecCHOHaNbHOro o0pa3oBaHusi Ha 0a3e OCHOBHOTO oOIIero
oOpaszoBaHusi ¢ ydeToM TpeOOBaHHM (eaepambHBIX TOCYAapCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB W TOTYydaeMOU
npodeccuy WM CIeUAILHOCTH CPETHET0 MPOo(hecCHOHALHOTO 00pa30BaHU».

Tabpuensa O.C., JIpicoBa I'.I'. Xumus: kHUTA I TipenioaaBarens: y4ued.-meton. nmocobue. ['abpuensa O.C. u ap. Xumus
JUTSE TPOQeCCHid U CIISTIMATLHOCTEH TEXHUIECKOTO MPOPHIIs (JIEKTPOHHOE MPUIIOKECHHE).

HNHuTepHeT-pecypcebl

www. pvg. mk. ru (omummumana «Iloxopu BopoOwseBsr ropbr»). www. hemi. wallst. ru (OOpa3oBaTenbHBIH CalT Ay
LIKOJIbHUKOB «XHUMHUSI»).

www.alhimikov.net (OOpa3oBaresnpHBII CalT U MIKOJBHUKOB). Www. chem. msu. su (DiekTpoHHass OHOJIMOTEKA IO
XMMHUH).

www.enauki.ru (MHTepHET-U31aHue JUIsl yunuTeneld «EcrecTBeHHbIE HAyK»).

www. 1september. ru (metoauueckas razera «IlepBoe CEHTSIOPS»).

www. hvsh. ru (kypHan «XuMHS B IIKOJIEY).

www.hij.ru OxKypHan «X¥MHAS U KUIHBY).
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