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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCIHUITJINHBI «XUMMUWS»

1.1. MecTo AMCHUILUIMHEI B CTPYKTYPe OCHOBHOI IpodeccuoHaNbHOM 00pa3oBaTeJbHOI MPOrpaMMbl

O01meoOpa3oBaTenbHasl AUCHUIUIMHA «XHUMU» HM3ydaeTcsl Ha 0a30BOM ypoBHE B 00I11€00pa3oBaTeIbHOM LUKIIE
yueOHOTo IJIaHa OCHOBHOW IpodeccroHalbHOI 00pa3oBaTeNIbHOM MPOrpaMMbl YKPYITHEHHBIX TPYII CHEeIUaIbHOCTEH /
npodeccuit: 40.00.00 FOpucnpynenmus

no cnenuansHoctu: 40.02.04 FOpucnpynenuus.

TpynoeMKoCTh JUCHUILIMHBI « XUMUsS» Ha 0a30BOM YpOBHE cOCTaBisieT 72 yaca, U3 KOTOpBIX 64 yaca — 0a30BbIi
Moxmynb (6 pasmenoB) M 8 wacoB — mpHKIAgHON Momynbs (1 pasmen), BKIIOYAIOMIHMNA MPaKTHKO-OPHEHTHPOBAHHOE
coJiepykaHNe KOHKPETHOW MPO(eCcCHy WM CHIENNAIbHOCTH.

[IpuxiragaOit MOIYNH BKIIOYAeT OOWH paszneit. Paszmen 7 «Xumust B OBITY M NMPOM3BOJICTBCHHOW AEATEIHHOCTH
YeIoBeKa» peam3yeTcs AN BceX Ipodeccuil/crienuaabHOCTe Ha MaTephalie KeHCOB, CBSI3aHHBIX C SKOJIOTHYECKOH
0e301MaCHOCTEI0O W OIICHKOHM ITOCIeACTBHI OBITOBOM W TPOW3BOJACTBEHHOW IEATENBHOCTH, IO OTPacisiM Oyaymiei
po¢eCCHOHATBHOM NesATeTPHOCTH 00yJarOIINXCS.

[epuon oOy4yeHus u pacnpeneneHue Mo ceMecTpaMm ornpezessieT 00pa3oBaTebHasi OpraHu3anys CaMoCTOSNTEIbHO,
C YYeTOM JIOTMKH (OPMHUPOBAaHHS NPEIAMETHBIX pPE3YJIbTaTOB, OOMMX W NPO(EecCHOHATBHBIX KOMIETCHIHUH,
MEXIPEIMETHBIX CBS3eH C JIPYrUMH JUCLUUILIIMHAMH 0011e00pa3oBaTeibHOr0 W 00menpodecCHOHANIBHOTO IHKIIOB
y4eOHOTO IJIaHa.

1.2. leau u niianupyemsble pe3yJibTaThl 0CBOEHHUSI TUCIUIINHBI

1.2.1. Heau u 3a1a4u JUCUMTLTAHBI

®opMupoBaHHE Yy CTYACHTOB IPEICTaBICHHS O XMMHYECKOH COCTABIIONMIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa KaK OCHOBBI IPHHATHS PEUICHNI B JKU3HEHHBIX W IPOW3BOJCTBEHHBIX CHTYAIUAX, OTBETCTBEHHOT'O MOBEICHHS B
MPUPOJHOM cpere.

3amaun JUCHUNIMHBL:

1) copmupoBaTh MOHMMaHHUE 3aKOHOMEPHOCTEH MPOTEKAHHMS XMMHUUECKHX ITPOIIECCOB U SABJICHUH B OKPYXKAIOIIEH
cpene, LeJIOCTHOM Hay4YHOH KapTHHBI MUPa, B3aUMOCBSI3HM U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS COCTaBIISATH (OPMYJIbI HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB, YPABHEHHS XUMHUYECKHX
peakLuii, OOBSCHATH UX CMBICI, HHTEPIIPETUPOBATH PE3YJIbTaThl XHMHYECKUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM MPOBEJACHUSA MPOCTCHIIMX XUMHUYCCKHUX OKCICPHUMCHTANBHBIX HCCICIOBAHUN C
co0JToIeHreM MpaBuIl 0€30IaCHOTO O0pAaIeHHs C BELECTBAMH M JIAO0paTOPHBIM 000PYI0BaHUEM;

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

5) cdopmupoBaTh YMEHHS NPOTHO3HPOBATH IIOCIEACTBHS CBOCH AEATEIBPHOCTH M XUMHYECKUX TPHPOIHBIX,
OBITOBBIX M IPON3BOJICTBEHHBIX ITPOLIECCOB;

6) cthopmupoBaTh NMOHMMAaHHE 3HAYMMOCTH JOCTIDKCHHH XMMHUYECKOM HAyKHM M TEXHOJIOTHH Ul pa3sBUTHS
COIIMAIBHON ¥ IPON3BOJICTBEHHOM 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 LEHHOCTH MAacTepCTBa,
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

MO3HABATEJbHBIMU 1eiiCTBUSIMH:

a) 0a3oBble JOTHYeCKHE TeHCTBUA.

- CaMOCTOSITENIHO (OPMYJIHPOBATh W  AKTYAIHM3HPOBAThH
npobieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTAQHaBJIMBATh CYIIECTBEHHBIH MPU3HAK HIM OCHOBAaHUS
JUIsl CPaBHEHMS1, KJIacCU(UKAIUK U 000011eHNS;

- OIpeneNsiTh LENH JeITeNIbHOCTH, 3a/1aBaTh MapameTpsl U
KPHUTEPHH MX TOCTHIKCHUS;

- BBUBIISITH  3aKOHOMEPHOCTH |
paccMaTpuBaeMBbIX SIBICHHSX;

IIPOTUBOPECHUU B

- BHOCHUTb KOPPCKTHBBI B JACATCIbHOCTb, OLCHUBATH
COOTBETCTBUC  pPC3yJIbTATOB  LEJISIM, OLOCHUBATHL 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;
- BBIABJIISAATH HpI/I‘H/IHHO-CJ'Ie}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, XUMHYECKash CBsI3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIA OOBEM, YTIICPOIHBIN
ckeneT, (QyHKIMOHANbHASI TPYINa, PaguKal, H30MEpHs, H30MEpPbI, TOMOJOTHYCCKUNA PsiI,
TOMOJIOTH, YTJICBOJAOPOMBI, KHCIOPOA- U a30TCOJACPIKAIIUAC COCAMHCHHsI, OHOJIOTUYCCKH
aKTUBHBIC BelecTBa (YIJIICBOABI, XKHUPHI, OCIKK), MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS, KPUCTANIMYECKass pelIeTKa, THUIIBl XUMHYECKUX
peakuuii (OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE, IK30-U SHIO0TEPMUYECKHE, PEAKIIM HOHHOTO
oOMeHa), pacTBOp, OSICKTPOIUTHI, HEINEKTPOIUTHI, SJICKTPOJIUTHYCCKAs IHCCOIHAINS,
OKHCIIUTENb, BOCCTAHOBUTEb, CKOPOCTh XHMHUYECKOH peakInu, XUMHIECKOE PaBHOBECHE),
TEOPHUH U 3aKOHHI (TCOPHS XUMHUIECKOTO CTPOCHHUS OpraHmdecKuX BemecTs A.M. byTnepora,
TEOpHUs IEKTPOIUTUYECKOHN AUCCOMalMY, nepuoaudeckuil 3akoH .M. Menzaeneesa, 3akoH
COXpaHCHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMUYCCKUH S3BIK XUMHH, (PAKTOIOTHICCKHE
CBEJICHUS O CBOMCTBaxX, COCTaBe, MONYYCHHUH W O€30IIacCHOM HCIONB30BAaHUH BasKHEHIITNX
HEOPTaHMYECKUX U OPTaHWYECKHUX BEIMIECTB B OBITY M TNPAKTHUYECKOH JEeSATEILHOCTH
YyeJIOBEeKa,

- YMETh BBIABIIATH XapaKTepHble MPU3HAKU U B3aUMOCBS3b U3YYEHHBIX OHITUH, IPUMEHATD
COOTBETCTBYIOILIIME TIOHATHUS TPU ONHUCAHUM CTPOEHUS M CBOICTB HEOPraHUYECKUX U
OpPraHUYeCcKUX BEILIECTB U UX MPEBpalleHUH; BbISBIATh B3aUMOCBA3b XUMUUYECKUX 3HAHUU C
MOHSTHSIMU U IPEJICTABICHUSIMH JIPYTHX €CTECTBEHHOHAYUYHBIX IPEIMETOB;

- YMETb HCIOJIb30BATh HAMMEHOBAHUSI XUMHUYECKUX COECJUHEHHH MEXAYHapOIHOrO COr03a
TEOPETUYECKOW M NPUKIATHOW XMMUU W TPUBUAIbHBIE HA3BaHMA BaKHEMIIMX BEIIECTB
(3THIIeH, alleTIIICH, TIUIEPHH, (eHOI, (POPMATBACTHI, YKCYCHAs! KUCIIOTA, TIIHIUH, yrapHBIH
ras, yrjeKMCiblid ras, aMMHak, ramieHasi U3BeCTb, HerauleHasi W3BeCTb, IHUTbEBas COAa U
JIPYTHX), COCTABIIATH (OPMYJIBI HEOPTaHHMYCCKHUX W OPTaHUYECKUX BEIIECTB, YPaBHCHHS
XUMUYECKUX PEaKIUi, OOBICHATh MX CMBICI; TMOATBEPXKAATh XapaKTEPHbIE XUMHUECKHE
CBOWCTBA BEUIECTB COOTBETCTBYIOIIMMH DSKCIIEPUMEHTAMH M 3alUCSIMH  ypaBHEHUH
XUMHUYECKUX PEaKIuii;

- YMETb YCTaHaBJIUBAaTh MPUHAMJIEKHOCTh M3YUEHHBIX HEOPTaHUYECKUX U OPTraHUYeCKUX
BEILIECTB K OMpPEACIICHHbIM KJlacCaM W IpyIaM COE€IUHEHUN, XapaKTepu30BaTh UX COCTaB U
BaKHEHININE CBOWCTBA; ONPENEISITh BUABl XUMHUYECKHX CBs3eH (KOBaJeHTHAas, HMOHHAs,

! YkasbiBatoTca AMUHOCTHBIE M meTanpeameTHble pesynbtaTtbl 3 PrOC COO (B nocnegHen peaakumu ot 12.08.2022) B otrnaronsHoit dpopme, popmmpyemble obuieobpasoBaTenbHOM

ANCUUNANHON

2 .
OvcumnanHapHble (NpegMeTHble) pesynbTaTbl YKa3biBatOTCA B COOTBETCTBUM C METOAMKOM NPenofaBaHna ANCLUNANHDI




- aHAJU3UPOBATh IIONyYEHHBIE B XOJ€ pEIICHHUS 3aJadyd
pe3ynbTaThl, KPUTHYECKH OLCHHBAaTh HX IOCTOBEPHOCTB,
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  OpUrMHaJIbHBIC

MeTajuln4eckas,  BOJOPOAHAs),  THIIBI
KIacCH(UIMPOBATh XUMHIECKUE PEAKIIHH;
- cpopMHpOBaTh NPEACTABICHUA: O XUMHUYECKOW COCTaBIIOIICH €CTeCTBEHHOHAYYHOU
KapTHHBI MUpPa, POJIM XUMHUH B TIO3HAHUH SBICHUH IPUPOBI, B (POPMUPOBAHNH MBIIUICHHUS U
KyJIbTyphbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIPAMOTHOCTH, HEOOXOIMMOW MJIS PELICHUS
MPaKTHYIECKNX 3a/ad M IKOJIOTMYECKH OOOCHOBAaHHOIO OTHOWICHHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpere;

- yMeTb MpPOBOJMTH PACUETHl MO XHMHYECKUM (GOpMyJaM M YpaBHEHHSIM XHMHYECKHX
peakuuii C HUCMOJb30BaHHEM (PU3MYECKMX BEJIWYMH, XapaKTepH3YIOIIMX BELIECTBA C
KOJIMUECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOPMaJbHBIC YCIOBHUSA) Ta30B, KOJIMYCCTBA
BCHICCTBA, HUCIIOJIB30BAaTh CUCTCMHBIC XUMHUYCCKUC 3HAHUA [JIsI HOPUHATHA pemeHMﬁ B
KOHKPETHBIX )KMU3HCHHBIX CUTYalluAX, CBA3aHHBIX C BEIICCTBAMU U UX NIPUMCHCHUEM

KPUCTATITIMYCCKUX PEUICTOK BCIICCTB;

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

B 00J1acTH HeHHOCTH HAYYHOI0 NO3HAHUS:

- c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO
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 B3aUMOJCHCTBHUS MEXIY JIIOAbMH M MO3HAHUS
MUDA;

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

B) padora ¢ ungopmaumeii:

- BIAJETh HAaBBIKAMH TIOJNy4eHUS HMHQPOPMAIMM U3
UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSTEIBHO OCYILIECTBIATH
MOUCK, AaHaliu3, CHUCTEMAaTH3allMI0 U  HMHTEpPIpPETaIHIo
nH(pOpMaLUK Pa3TMYHBIX BUIOB U ()OPM NPEICTABICHHUS;

- Cco3/1aBaTh TEKCTHI B Pa3IMYHBIX (GopMarax C ydeToM
Ha3HaueHHUs] WHPOPMALMK W LEJEeBOH ayIUTOPHH, BBIOMpPA
ONTUMAITLHYIO POPMY MIPEICTABICHHS H BU3YyaTU3alliy;

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

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

Y4eOHbIMHU

- yMeThb IUIAHUPOBaThb U BBIIOJHATE XMMHUYECKHUH O3KCIIEPUMEHT (IpeBpalleHUs
OpPraHMYECKHX BELIECTB NPH HAarpeBaHHUM, MOJy4YCHHE HTHICHA M HM3Y4YEHUE €ro CBOMCTB,
Ka4eCTBEHHbIC PEaKINH Ha allbJICTHIBI, KpaxMal, YKCYCHYIO KUCIIOTY; JeHATypalus OCIKOB
IpU HarpeBaHWW, LBETHBIC pEaKIWU OCIKOB; NPOBOIUTH PEaKIMH HOHHOTO OOMEHa,
OTIPEZICTATh CPely BOAHBIX PAacTBOPOB, KaUCCTBECHHBIC PEAKIMX Ha cyib(art-, KapOoHAT- U
XJIOPHJ-aHUOHBI, HAa KaTHOH aMMOHMS; pPEIIaTh 3KCIEPHUMEHTAIbHBIC 3aJa4d IO TeMaM
"Metamter" u "HeMeTtaymuibl") B COOTBETCTBHH C NpaBHJIAMH TEXHHKH O€30ITaCHOCTH TpPH
o0paleHnn ¢ BemecTBaMU M Ja0OpaTOPHBIM O0OpYJOBaHWEM; HPEICTABIATh PE3YJIbTaThI
XMMHYECKOTO JKCIEepUMeHTa B ()OpME 3alKcCH YpaBHEHHIH COOTBETCTBYIOIIMX pPEaKIMH U
(hopMyITHPOBATEH BEIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB;

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

- BJIAJeTh OCHOBHBIMH METOJaMM HAayYHOI'O INO3HAHMS BEUIECTB M XUMHUYECKUX SBICHHH
(nabmroneHne, N3MEpPEeHNe, HKCIIEPUMEHT, MOJICTIMPOBAHNE);

- yMETb TNpPOBOAMTH PACUEThl MO XHMHYECKMM (opMyrnaM W ypaBHEHHMSAM XHMHUYECKHX
peakmuii C WUCIOJb30BaHMEM (PU3MYECKMX BEJIMYHMH, XapaKTepH3YIOIIMX BEUIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMaJbHBIC YCIOBHS) I'a30B, KOJMYECTBA
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 HHPOPMAIHOHHON 0€301acCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3aLIUTHI
nHpOpMauH, THPOPMAITHOHHONW 6€30IaCHOCTH JINYHOCTH;

OK 04. - TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSATENIFHOCTH M | - yMETh IUIAHHPOBAaTh W  BEINOJNHATH XUMHYECKHH HSKCHEpUMEHT (TpeBpaIieHus
O dextnBHO CaMOOTIpeIeIICHUIO; OpPTaHMYECKHX BEIUIECTB IPH HATPEBAHUM, MOTyYCHHE STIJICHA M H3YYCHHE €r0 CBOMCTB,
B3aWMOJICHICTBOBAT | -OBJIAZICHUE HaBBIKAMU yaeOHO-HUCCIIeIOBATENECKOM, | KaYeCTBEHHBIC PEAKINU Ha aJbJIETUIBI, KpaxMall, YKCYCHYIO KHCIOTY; JeHaTypamus OCIKOB
b 1 paboTaTh B MIPOEKTHOM U COITUANIBHOHN IeATeNFHOCTH; NPU HAarpeBaHWH, [BETHHIC pEaKIWH OCJKOB; IPOBOAWTH PpEaKIMH HOHHOTO OOMeEHa,
KOJUICKTHBE U OsnjiajleHHe YHUBEPCAJbHBIMH KOMMYHHMKATHBHBIMH | ONPENENISITh CPELY BOJHBIX PACTBOPOB, KAUECTBEHHbIE peakuuy Ha cyibdat-, kKapOoHaT- U
KOMaHj1e AeiicTBUSIMH: XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHHS; pellaTh SKCHEePHMEHTAIbHBIE 3a/Ja4yd 10 TeMaM

0) coBMecTHasI IeITeTLHOCTD. "Metamiel" u "Hemertamnsl") B COOTBETCTBUH C MpaBMWJIAMH TEXHHUKH O€30IACHOCTH 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 OCHOBE 3THUX PE3YJIbTATOB

OpPTaHM30BBHIBATh W KOOPAWHHUPOBATH [IEHCTBHA IO ee

JOCTIDKEHUIO: COCTABIIATh IUIAH JCUCTBHI, paclpeleNsiTh

POJH C y4ETOM MHEHHH YYaCTHHKOB OOCYKIaTh PE3yIbTaThl

COBMECTHOH paboTEI;

- KOOPIMHHUPOBAaTh W BHINONHATH pPabOTy 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 06s1acTH YKOIOTHYECKOT0 BOCTIMTAHUSA: - chopMHpOBaTh TPEJACTABICHUS: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOM
CopneiicTBOBaTh - chopMHPOBAHHOCTDH HKOJIOTHUECKON KyJIbTYpHI, IOHUMaHUE | KapTHHBI MHpPa, POJIM XUMHUH B TO3HAHUH SBICHUHA MPUPOH], B POPMHUPOBAHIH MBIIUICHUS U
COXPaHEHHIO BIMSHUS  COIIMAJbHO-JKOHOMHUYECKHX  MPOIECCOB  Ha | KyJIbTYphl JIMYHOCTH, €€ (DYHKIMOHAJIHHOH TPAMOTHOCTH, HEOOXOAMUMOM MJIsl peIIeHus
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 COOJIOJAaTh IpaBWIa JKOJOTHUECKH IIENEeCOO0pa3HOro IOBEACHHS B OBITY H
W10, IPUMEHSTh OKpYXKalolled cpelie HA OCHOBE 3HAHMA LieJiel yCTOWYMBOIO | TPYAOBOI NESATENLHOCTH B LEJISIX COXPAHEHHs CBOETO 37I0POBbS U OKPYXKAIOIIEH PUPOIHOM
3HaHMs 00 pa3BUTHsI YEIOBEYECTBA, Cpe/ibl; YUUTHIBATh ONACHOCTh BO3JEHCTBHUS Ha JKMBBIC OPraHM3MbI OIPE/ICIICHHBIX BELIECTB,




U3MEHEHUU
KIIMMarTa,
MPUHIIHIIBL
OepeKIMBOTO
MPOU3BOJICTBA,
3¢ dexTHBHO
JIEUCTBOBATH B
YpE3BbIUANHBIX
CUTYyaluIxX

aKTUBHOE HENpUATHE JeicTBUHM, MNPUHOCALINX  Bpexd
OKpYyXarolleu cpene;

- yMEHHE MIPOTHO3UPOBATH HeOJIaronpusiTHeIC
9KOJIOTMYECKHUE MOCIEACTBHS NMPEANPUHAMAEMbIX ACHCTBUI,
MPEeNOTBPAIIATh UX;

- pacIIMpeHHe OmbITa JEATEIBbHOCTH  OKOJIOTHYECKOH
HaIpaBICHHOCTH;

- OBJIaJICHHME HAaBBIKaMH y4eOHO-UCCIIEJ0BATENBCKOI,
MIPOEKTHOH U COIMANIbHON e TeNbHOCTH;

IHOHHMas CMBICJI IIOKA3aTCIIsA npe,uem)Hoﬁ ﬂOHyCTHMOﬁ KOHICHTpaluu

IIK 3.1. OcymiecTBiaTh BeJIeHUE JIEIOMPOU3BOICTBA B MPABOOXPAHUTEIHHOM OpTaHe.
1K 3.2. OcyuiecTBiiTh JEHCTBHS 0 IUIAHUPOBAHHIO M PEATN3AIMU MEPOIIPHSTHIH 10 00eCIIeYeHHI0 pPaboThl apXHBa B IPABOOXPAHUTEILHOM OpraHe.
1K 3.3. CocTaBiaTh IPOEKTHI MPOIECCYATBHBIX U CITY>KEOHBIX TOKYMEHTOB IIPaBOOXPAaHUTEIBHOTO OpraHa.

1K 3.4. OcyuiecTBisATh paboTy C 3asBICHUAMH U O0OpaLICHUSMHU TPaXK/IaH U OPraHU3aLUi B IPABOOXPAHUTEIIBHBIN OpraH.

1K 3.5. OcyuiecTBisATh paboTy 10 HOMEHKJIATYPHOMY YY€Ty ¥ TEXHHYECKOMY O()OPMIICHHIO IOKYMEHTOB B ITPaBOOXPAHUTEILHOM OpraHe.




ITo yuebno#i aucummauHe "Xumus" (0a30BbI YpOBEHb) TpeOOBAaHUS K MPeAMETHBIM pe3yJibTaTaM OCBOCHHS
0a30BOro Kypca XMMHUH J0JDKHBI oTpaxaTs (PI'OC):

1) chopMHpPOBaHHOCTH MPEICTABICHUI: 0 XUMHYECKONH COCTABISIOMICH €CTeCTBEHHOHAYYHOH KapTHHBI MUpA,
pONM XMMUH B TTO3HAHUH SABICHUH MPHUPOABL, B (POPMUPOBAHNU MBIIUICHHUS U KyJIbTYPBI JIMYHOCTH, €€ (DyHKIIMOHATBHON
TPaMOTHOCTH, HEOOXOIMMOHN IS PEIICHHS MPAKTUUECKHUX 334a4 M SKOJOTMIECKH 000CHOBAaHHOT'O OTHOLICHUS K CBOEMY
3I0pPOBBIO U IPUPOAHOIL cpene;

2) BiaZieHUE CUCTEMOM XMMHYECKUX 3HAHHMH, KOTOpas BKIIOYAET: OCHOBOIOJATAIONINE MOHATHS (XUMUYECKUH
JNIEMEHT, aTOM, DJICKTPOHHAs 000JI0YKa atoma, S-, p-, d-3IeKTPOHHBIC OpOHUTAIH aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTS,
9JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIECHHUS, XMMHUYEeCKas CBs3b, MOJb, MOJSIpHAas Macca, MOJISIPHBII 00beM,
YIJIEpOIHBI CcKeneT, (yHKUMOHAJbHAS TpyIIa, paauKal, H30MepHs, H30Mepbl, TOMOJOTHYECKHH P, TOMOJIOTH,
YIJIEBOJOPO/IBI, KHUCIOPOA- U a30TCOJCpIKallie COCJUHEHMs, OMOJIOTMYEeCKH aKTHBHBIC BellecTBa (YIJICBOJBI, XKHPBHI,
6eJKM), MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3B€HO, BEICOKOMOJIEKYJISIPHBIE COCMHEHMSI, KPUCTAITMYIECKAs PEIIeTKA, THITBI
XUMHUYECKUX DPEaKIui (OKHCINTEIHHO-BOCCTAHOBUTEIBHBIEC, 5K30-U SHIOTEPMHUYECKHE, PEAKIMH HOHHOTO OOMCEHa),
pacTBOp, INMEKTPOIHTHI, HEINEKTPOIHUTHI, JICKTPOIUTHUECKAS TUCCOLUANNS, OKHUCIHTENb, BOCCTAHOBHUTEN, CKOPOCTh
XMMHUYECKON pEeaKIny, XMMUYECKOE PAaBHOBECHE), TEOPUH M 3aKOHBI (TEOpUSI XUMHYECKOTO CTPOCHHS OPTaHHIECKUX
BewiecTB A.M. BytnepoBa, Teopust 3JIEKTPOJIIMTHUECKON AMccoManuy, nepuoanueckuid 3akon .M. Menneneepa, 3akoH
COXpaHEHHs MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHUH, (DAKTOIOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJY4YEHHH M 0€30IaCHOM HCHOJIb30BAHUH BAXKHEHIIMX HEOPraHWYECKHX M OPTaHMYEeCKUX BEIIECTB B OBITY U
MPAaKTUYECKOM NesTeIbHOCTH YETI0BeKa;

3) cdopMHPOBaHHOCTH YMEHHH BBISBIATH XapaKTepPHbIC INPU3HAKKM W B3aHMMOCBS3b W3y4YCHHBIX HOHATHH,
MPHUMEHSTh COOTBETCTBYIOIINE MTOHATHUS MIPU OMMCAHUH CTPOCHUS U CBOMCTB HEOPTaHMUECKUX M OPraHUYECKHX BEIIECTB
W MX TMpPEBpALICHHH; BBIABIATH B3aHMOCBS3b XUMHYECKUX 3HAHWH C MOHATHUSAMH W TPEICTABICHUSAMH JPYrux
€CTECTBEHHOHAYYHBIX NPEIMETOB;

4) chopMHPOBAaHHOCTh YMEHHH HCIONB30BaTh HAaNMEHOBAHMS XMMHUYECKHX COCAMHEHUH MEXIyHapOIHOTO
COI03a2 TEOPETHYECKON M NPHUKIAJHONW XMMHH WM TPHBHAIBHBIC HA3BaHMS BaKHEHIINX BELIECTB (3TWIICH, AlETHJICH,
rmnepuH, (eHon, dopManbiernn, yKCycHas KHCIIOTa, TJIMIWH, YTapHBIH Ta3, YIJIEKHCHIBIA Ta3, aMMHAaK, ramieHas
W3BECTh, HETAIICHAs HW3BECTh, NMUTHEBAas CoJa M APYIHX), COCTaBIATH (POPMYJIBI HEOPTaHMYECKHX W OPraHWYECKUX
BEILICCTB, YPAaBHEHHUSI XUMHUYECKHX PEAKIMH, OOBSICHATh MX CMBICI; TOATBEPXKIATh XapaKTEPHbIE XUMUYECKHE CBOHCTBA
BEIIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U 3aITUCSIMU YPaBHEHUH XUMHUYECKUX PEaKIUii;

5) copMHUPOBaHHOCTh YMEHHUIl YCTaHABIMBATH MPHHAICKHOCTh M3YYE€HHBIX HEOPIraHMYECKUX U OPTaHMYEeCKUX
BEIIECTB K OMNpEIENCHHbIM KiaccaM M TPYIIaM COeIMHEHMUH, XapaKTepH30BaTh MX COCTaB M Ba)KHEHININE CBOWCTBA,
OIpeNieNATh BUIBl XMMUYECKUX CBs3€l (KOBaJeHTHas, MOHHAs, METaJUIN4YecKas, BOJOPOIHAs), TUIBI KPHUCTAIIIMUYECKUX
PELIETOK BEIEeCTB; KIAacCU(UIMPOBATh XUMUYECKUE PEAKIIHH;

6) BiIageHHWE OCHOBHBIMM METOJAMH HAYYHOTO IO3HAHMSA BEIIECTB M XUMHUYECKUX SIBICHHH (HaOmoneHue,
U3MEpEHHE, IKCIICPUMEHT, MO/ICIINPOBAHHE);

7) chOpMUPOBAHHOCTh YMEHHUH NMPOBOAMTH PACUETHI IO XMMHUYECKHM (hopMysaM M ypaBHEHHSIM XUMHYECKUX
PeaKLuii C NCIOJIb30BaHNEM (M3MIECKNX BEIMUUH, XapaKTEPU3YIOINX BEIIECTBA ¢ KOJIMYECTBEHHOH CTOPOHBI: MacChl,
o0bemMa (HOpMalbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIECTBA; HCIIOJIB30BATH CHUCTEMHbBIC XMUMHYECKHE 3HAHMS UL
NPUHATHUS PELICHUH B KOHKPETHBIX XM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMH M UX IIPIMEHEHUEM;

8) cdopMupOBaHHOCT, yMEHHWH IUIAHMPOBATh W BBHINOJHATE XUMHUYECKHH SKCIEPUMEHT (IpeBpalieHus
OpPraHMYECKHX BEUIECTB IIPU HArpeBaHUH, MOJIyYEHHE STHICHA W H3yUYeHHE ero CBOWCTB, KaUeCTBEHHBIE PEAKIMH Ha
aNbJeTHbI, KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypanus OeJIKOB IPU HarpEeBaHUH, [[BETHBIC PEaKI[H OSJIKOB; IPOBOIUTH
peakLy MOHHOTO OOMEHa, ONPENENsTh CPeAy BOJHBIX PACTBOPOB, KAUECTBEHHbBIC peaklLMH Ha Cyib(daT-, kKapOoHaT- u
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHHS; pelIaTh 3KCIepUMEHTalIbHbIe 3a1aun o TemaMm "Metamisl" u "Hemeramnst") B
COOTBETCTBHUH C MPaBUJIAMH TEXHHKH OE30MaCHOCTH MPHU OOpaleHUH C BEIIECTBAMH M Ja00OpaTOPHEIM 000PYHZOBAaHHEM;
MPE/ICTABIATE PE3YJIBTAThl XMMHUYECKOTO JKCIIEPUMEHTa B ()OpME 3aliCH ypaBHEHHWH COOTBETCTBYIOIIMX PEAKLUH H
(hopMyTHpPOBaTH BEIBOJIBI HA OCHOBE 3THX PE3YIHTAaTOB;

9) chopMHPOBAaHHOCTH YMEHHS AHAJIM3HPOBATh XHMHYECKYI0 HH()OPMAIHMIO, IIOMYydaeMyl0 U3 pa3HbIX
MCTOYHMKOB (CpPeJICTB MaccoBOM MH(popMaluy, ceTb IHTEpHET U apyrue);

10) cdhopmHpOBaHHOCTh YMEHHH COOJIIOJATh MPAaBUIIA KOJOTHYECKH LIEIECOOOPa3HOTo MOBEACHHS B OBITY U
TPYAOBOH JAEATENBHOCTH B LENSIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOWEH NPUPOJHON Cpelbl; yUUTHIBATH
OIaCHOCTh BO3JICMCTBUS HA >KHUBBIE OPTaHU3MBI OINPECIICHHBIX BEIIECTB, IMOHWMAs CMBICH TOKa3aTessd IHpeAeIbHON
JIOITyCTUMOM KOHIIEHTPAIHH;

11) mia oOydaromnuxcsi ¢ OrpaHMYSHHBIMHA BO3MOYKHOCTSIMHU 3/I0POBBSI: C(OPMHPOBAHHOCTh YMEHHUS IPUMEHATh
3HAHUSA 00 OCHOBHBIX JOCTYITHBIX METOAAX IMO3HAHMS BEIIECTB M XMMUYECKHUX SIBIICHUMN;

12) s cnemblX W CIA0OBHISAMIMX OOyJarommuxcs: CHOPMHPOBAHHOCTh YMEHHsS HCIIOJIB30BaTh pelbeHO
TOUYEYHYIO cucTeMy obo3HaueHui JI. Bpaiiis 1 3anmucu XuMudaeckux GpopMyir.

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOMN TUCIHUILITAHBI «(XAMUS»

2.1. O0beM IMCUHUIIMHBI M BBl y4eOHOH padoThl



2.1. O0beM TUCHUTLIUHBI U BUJIbI Y4eOHOH padoThl

Bujn yueOHoii padoThI

O0BeM B yacax

O0BeM 00pa3oBaTeIbHOI NPOrpaMMbl JUCHHILTHHBI 72
B T.4.
OcHoOBHOe coJep:KaHue 64
BT. 4.
TEOPETHIECCKOC 00YyUCHHUE 36
NPaKTHYECKUE 3aHATUS 18
J1a00paTOpHBIE 3aHATHA 10
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE COlep:KaHMe (COJep:KaHMe TPUKIATHOTO 6
MOJYJIs1)
BT. 4.
TeopeTH4YecKoe 00yueHne 2
MNPaKTUYCCKUC 3aHITUSA 4
IIpome:kyTouHast aTTecTanus (3a4eT) 2
Teopus | Jla6opatopusbie | I[IpakTHyeckue | k/p | O6bem | @opmupyembie
HAHMEHOBaHNe Pa3/iesIoB H TeM
4acoB KOMIIeTeHIIUH
OcHOBHOE cojiep:KaHne 64
Pa3gen 1. OcHOBBI CTPOEHMSI BellleCTBa 6
Tema 1.1. 2 2 4 OK 01
CtpoeHne aTOMOB XHUMHUYECKUX
3JIEMEHTOB u pupoaa
XMMMYECKOH CBSI3U
Tema 1.2. 2 2 OK 01
Ilepuonuueckuit 3aKOH u OK 02
tabymna JI.11. Menneneena
Pazgen 2. Xumuyeckue peakuuu 10
Tema 2.1. Tumnel xumuyeckux | 2 2 4 OK 01
peakuui
Tema 2.2. DOnekrponutuueckas| 2 2 4 OK 01
JTIUCCOIIMAIUS M HOHHBIA OOMEH OK 04
Kontpoabsnas padora 1 2 2
CTpoeHNe BelecTBa 1 XUMUYECKHE PEAKIHH
Pazgen 3. 16
CTpoeHue 1 CBOMCTBA HEOPTAHHMYECKHX BellleCTB
Tema 3.1. Knaccudukanus,| 2 2 4 OK 01
HOMEHKJIaTypa u CTpPOEHUE OK 02
HEOPraHNYECKHX BEIECTB
Tema 3.2. @usuko-xumuueckue| 6 2 8 OK 01
CBOMCTBa HEOPraHUYECKUX OK 02
BEIIECTB
Tema 3.3. Wnentudukamms 2 2 OK 01
HEOPraHUYeCKUX BEIIEeCTB OK 02
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Kontponbsnas pabora 2 2 OK 04

CBOICTBAa HEOPraHMYECKHX BEIIECTB

Paznen 4. 24

CtpoeHue 1 CBOICTBA OPraHHYeCcKHX BelllecTB

Tema 4.1. Knaccudukanms, | 2 2 4 OK 01

CTpOEHHE u HOMEHKJIaTypa

OpPTraHUYECKHX BEIIECTB

Tema 4.2. CoiicTBa opranndeckux | 6 2 4 12 OK 01

COEUHEHNH OK 02
OK 04

Tema 4.3. 4 2 6 OK 01

Wnentnpukamust  OpraHAYECKUX OK 02

BEILIECTB, nX 3HaYEHNE u OK 04

npUMEHeHHe B OBITOBOH U

MIPOM3BOJICTBEHHOW JEATEIHHOCTH

YeJoBeKa

KonTpoabHas padora 3 2

CTpyKTypa U CBOWCTBA OPraHMYECKUX BEIIECTB

Paspea 5. 4

Kunernueckne um TepMoaMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHMSI XMMHYECKHX

peaxumii

Tema 5.1. CkopocTh XUMUYECKUX | 2 2 4 OK 01

peakiuii. OK 02

XuMuueckoe paBHOBECHE

Pazgen 6. 4

PacTtBopsI

Tema 6.1. 2 2 OK 01

ITonsTHe 0 pacTBOpax OK 02
OK 07

Tema 6.2. VccienoBanue CBOMCTB 2 2 OK 01

pacTBOpOB OK 02
OK 04

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (COep:KaHMe TPUKIATHOTO MOLYJIsI)

Pazgen 7. 6 OK 01

Xumusi B ObITY M IPOU3BOJACTBEHHOI 1eSITEJILHOCTH YeJI0BEKA OK 02

Xumust B ObITY u|2 4 6 OK 04

MPOM3BOJCTBEHHON JESTENILHOCTH OK 07

YyeJoBeKa

IMpome:xkyTouHasi aTTecTalys Mo 2

JTUCHMILIHHE (3a4eT)

Bcero 32 10 22 72 24 3auer
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2.2. TemaTnyeckuii IUVIaH U CO/ieP:KaHNEe TUCHUNIHHbI

HaumeHnoBanue Copep:xanue yueOHOro MaTepuaJia (OCHOBHOE H NPO(deccHOHAILHO-OPHEHTUPOBAHHOE), 1a00paTOPHBIE U OBneM 4acon ®opmupyembIe
pa3aesioB M TeM MPaKTHYeCKHe 3aHATHS, MTPUKJIATHONH MOTYJIb KOMIIeTeHIIN T
1 2 3 4
OcHOBHOE coJep:KaHHe 64
Pa3gen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHOBHOe cofiep:kaHue 4 OK 01
Crpoenne atomoB Teopernueckoe o0yueHue 2
XUMHUYECKHX
3IIEMEHTOB U CoBpeMeHHast MOAENb CTPOeHHsI aToMa. CHMBOJIMYECKUH SI3BIK XUMHUH. XUMHUECKUN 3JIEMEHT. DJIEKTPOHHAs KOH(UTyparus
npupoa aroMa. Kitaccugukanms XuMHYECKHX JIEMEHTOB (s-, P-, d-31eMeHThl). BaneHTHBIC 37eKTpOHBL. BaleHTHOCTE. DNeKTpOoHHAs 5
XMMHYECKOM CBA3H MPUPOAA XUMHUUECKOH CBSI3U. DIEKTPOOTPUIATEIBHOCTE. BUIbl XMMHUYECKOH CBA3M (KOBaJeHTHAsl, HOHHAs, METAJINYecKas,
BOJIOPOJIHASI) U CITOCOOBI e¢ 00pa3oBaHuUs
IIpakTHyeckue 3aHATHSA 2
Pemenne 3amaHmii Ha HCHOJB30BaHWE XHWMHYECKOM CHMBOJNMKM M Ha3BaHUH COCIMHEHWH 10 HOMEHKJIATYype
MEXIYHapOJHOTO COI03a TEOPETHYECKON M MPUKJIAJHOW XMMHMU M TPUBMAIBHBIX Ha3BaHUIl A COCTABICHUS XUMHYECKHX
(dbopMyn NIBYyXaTOMHBIX COEIMHEHHH (OKCHIOB, CyIb(HIOB, THIPUAOB U T.N.) M APYIMX HEOPraHWYECKHX COCIMHEHHIH 5
OTJENBHBIX KIIACCOB.
IIpakTudeckue 3ajaHHs Ha yCTAHOBJCHUE CBS3U MEXIY CTPOCHHEM aTOMOB XMMMYECKHX 3JIEMEHTOB M MEPHOAMYECKHM
M3MEHEHHEM CBOMCTB XMMUYECKHUX IEMEHTOB M X COCTUHEHHUI B COOTBETCTBUH ¢ Noj0keHHneM [leproandeckoil CHCTEMBI.
Tema 1.2. OcHoOBHOe coJep:KaHue 2 OK 01
ITeproanyeckuit IIpakTHYecKHe 3aHATHS 2 OK 02
3aKOH U Tabianmna —
JLU. Menzenecesa Ilepuonuueckas cucreMa XUMHYECKUX MEMEHTOB J.U. Menneneesa. ®usnueckuii cMpici [lepuoanueckoro 3akona J. M.
MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX JIEMEHTOB, 00pPa3yeMbIX HMH HPOCTHIX M CIIOKHBIX
BEILIECTB B COOTBETCTBUH C ITOJIOKEHHEM XUMHYECKOTo 31eMeHTa B [leproandeckoii cucteme. MUpOBO33peHUECKOE 1
HayyHoe 3HaueHue [lepuonnyeckoro 3akoHa [I.1. Menzaeneesa. [Ipornossl .M. MenneneeBa. OTKpbITHE HOBBIX 2
XUMHUUYECKHX HJIEMEHTOB.
Permenne npakTHKO-OpHEHTHPOBAHHBIX TEOPETHUECKHX 33JaHUI Ha XapaKTePU3aIMI0 XUMHIECKUX 3JIEMEHTOB
«Metannndyeckne / HEMETaJUTMYECKHE CBOWCTBA, ANEKTPOOTPHIATEIFHOCTh XUMHYECKIX 3JIEMEHTOB B COOTBETCTBHH C MX
9JIEKTPOHHBIM CTPOEHHMEM U II0JIO’KEHUEM B IIEPUOIUYECKON cucTeMe XuMudeckux aneMenToB .M. Menneneea»
Pa3gen 2. Xumuyeckne peaknuu 10
Tema 2.1. Tumnst OCHOBHOE cojiep:KaHne 4 OK 01
XUMHYIECKHIX TeopeTuuyeckoe o0yueHne 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

IK3
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KJIaCCOB

JlaGopaTopHas padora

JlabopaTopHast paboTa “TIpeBpaiieHust OpraHMYEeCKUX BEIECTB NPH HarpeBaHuu'".
Ilony4yenue 3TusIeHa U U3y4E€HUE €r0 CBOMCTB. MoaenupoBaHue MOJIEKYJ U XMMHUYECKUX MpPEBpallleHUi Ha IpUMEpE 3TaHa,
STHIICHA, AlETHIICHA | JIp.

Tema 4.3. OcHoOBHOe coJep:KaHUe OK 01
Unertndukanms OK 02
Teopernueckoe o0y4yeHue
OpTaHUYIECKHUX OK 04
BEILECTB, MX 3HaueHue | bruooprannmueckue coenuneHus. [IpumeHeHne m OHonormueckas poib yriaeBogoB. OKHCIEHHE YIJIEBOJOB — HCTOYHHK
U IPUMEHEHHE B SHEPTUM JKUBBIX oOpraHm3MoB. OOnacTH IPUMEHEHHMS aMHHOKHCIOT. IlpeBpamieHnss O€IKOB NHIIM B OpraHU3ME.
OBITOBOH U buonornueckue ¢yHkimn OenkoB. buonornueckue (GyHKIMU >KUPOB. Poib opraHndeckod XMMUM B PELICHHU MPOOIeM
MIPOU3BOJICTBEHHOM MHUIIEBON 6e30IacHOCTH
ACATCILHOCTH PoJib opraHMYecKOi XUMHUH B PEIICHUHU MPOOJIEM SHEPTeTHYECKOM O€30MMaCHOCTH, B PA3BUTHH MEIHUIIMHbI, CO3aHUU HOBBIX
enoBeKa MAaTepUaloB, HOBbIX MCTOYHHUKOB SHEPrHH (aIbTEpHATUBHBIE MCTOYHHKU dHEprun). ONacHOCTh BO3NEHUCTBHA HA JKHBBIE
OpPTaHM3MBI OPTAaHWYECKHMX BEIIECTB OTACNBHBIX KIAaccoB (YIIE€BONOPOABI, CHHPTHL, (EHONBI, XJIOPOPTaHUYECKHE
MPOU3BOIHEIE, allbJAETUABI U JIP.), CMBICI OKa3aTelsl MPEAEIbHO AOIyCTUMON KOHIICHTPAIIN
JlaGopaTopHble 3aHATHS
JlabopatopHas paboTta: “HMaeHTHUKANNS OPTaHUYECKUX COSIMHEHUA OTIETFHBIX KIIACCOB™
Wnentndukanns opraHM4ecKuX COSAMHEHNI OT/IENIBHBIX KJIAcCOB (Ha MpHUMepe allbIeTUA0B, Kpaxmaia, YKCYCHOH KHCIIOTHI,
0€JIKOB M T.II.) C MCIOJb30BaHNEM MX (PU3MUKO-XUMHIECKUX CBOMCTB M XapaKTepHBIX Ka4eCTBEHHBIX peakuuil. [leHarypamms
6enka rpu HarpeBaHMU. L{BeTHBIE peaknuy OenKkoB. BO3HHKHOBEHNE aHATMTHYECKOTO CUTHANIA C TOUYKU 3PEHUS] XUMUYECKUX
MPOLIECCOB NPH NPOTEKAHWH KaueCTBEHHOM pEeaklnH, IO3BOJIAIONIEH WACHTH(HUINPOBATH IPEATIOKEHHbIE OpraHHYecKHe
BEIIIECTBA
KonTponbnas pabora C .
3 TPYKTypa U CBOWCTBA OPTaHMYECKHUX BEIECTB
Pazgen S. Kunernueckue 1 TepMOAMHAMHYCCKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX peaKnuii
CxopocTs xuMudeckux | OCHOBHOE coep Kanue OK 01
peaxiuii. OK 02
XuMu4eckoe
paBHOBecHe

TeopeTuueckoe odyueHue
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CKOpOCTh pEakliM, €€ 3aBUCUMOCTb OT pa3IMYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOLIMX BELIECTB, KOHLEHTPALN
pearupyronmx BEMECTB, TEMIIEPATYPhI U TUIOMAAN PEAKIMOHHON MOBEPXHOCTH. TemnoBble 3P (EKTh XUMHUECKUX PEAKIUI.
OK30- ¥ SHIOTEPMHUIECKUE, PEAKIIHH.

O6patuMocTh peaknnii. XUMUYEeCKOe paBHOBECHE M €r0 CMEIIEHHEe IO ACWCTBHEM Pa3INYHBIX (PaKTOPOB (KOHIICHTPAIUI
peareHTOB WM NPOAYKTOB pEaKIWH, [aBJICHHE, TEMIeparypa) AN CO3JaHWS ONTUMAIbHBIX YCIOBHH IPOTEKaHHS
xumuueckux npoueccon. [Tpunnun Jle [larense

IIpakTnyeckue 3aHATHSA

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha aHaiuu3 (HPaKTOPOB, BIMSIOIMX HAa M3MEHEHHE CKOPOCTH XUMHUYECKOU
peakuuu, B T.4. C IO3MLHUHA DKOJOTMYECKH LEJIeCOO0pa3HOro MOBEACHHS B OBITY W TPYAOBOM NESATENBHOCTH B LEISAX
COXpPaHEHMS CBOETO 37I0POBbS M OKPY:KaIOLIeH IPUPOAHOM Cpebl.

Perienne mpakTHKO-OPUEHTHPOBAHHBIX 33aJaHUH Ha mpuMeHeHue npuHuuna Jle-Illatense A HaX0XKICHHUS HaNpaBICHUS
CMElIeHHs PaBHOBECHSI XUMHYECKOH peaklMy U aHain3 (akTopoB, BIHMAIONIMX Ha CMENIEHUE XUMHYECKOTO PaBHOBECHS

OK 01
OK 02

Paznen 6.

PactrBopsI

Tema 6.1.
[MousiTue o pacTBOpax

OcHoBHoOe coaepkaHue

Teopernueckoe o0y4yeHue

PactBopenne kak ¢usnmko-xummudecknii mpomecc. PactBopsl. CrocoObl NPHTOTOBIEHHS pPAacTBOPOB. PacTBOPHMOCTB.
MaccoBast onsi pacTBOpeHHOro BemecTBa. CMbICT MMOKasaTelnsl MPENENbHO JONYCTUMOM KOHLEHTPALMU M €ro
HCIIONIb30BAaHHE B OIIEHKE IKOJIOTMIECKON O€30MacHOCTH.

IIpaBuna 3KOJOTHYECKH I€J1IeCO00pa3sHOrO MOBENEHHs B OBITY M TPYAOBOM AEATENBHOCTH B IENIAX COXPAHEHUS CBOETO
3/I0POBBSI U OKPYXKAIOIEl MPHPOIHON Cpeabl; OMACHOCTh BO3/ICHCTBHS Ha KUBBIE OPTaHU3MBI OIPECICHHbBIX BEIIECTB.
Perenne mpakTHKO-OpPUEHTUPOBAHHBIX PAaCUETHBIX 33JaHUI Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBOI U NMPOM3BOICTBEHHOI
JISSITETIbHOCTH YeJI0BeKa

OK 01
OK 02
OK 07

Tema 6.2.
HccnenoBanue
CBOICTB pacTBOPOB

OcHoOBHOe coiep:kaHue

JlaGopaTopHble 3aHATHS

JlabopatopHas padota «[IpuroToBiieHre pacTBOPOBY.

[IpuroroBnenne pacTBOpOB 3aJaHHON (MAaccoBOi, %) KOHIEHTpalMu (C NMPaKTUKO-OPHEHTHPOBAHHBIMH BOIPOCAMH) H
OIpENIENIEHUE CPEJIbl BOJHBIX PACTBOPOB.

Pemmenue 3aa4 Ha IPUTOTOBIIEHHE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccuonaiLHO-OPHEHTHPOBAHHOE COo/iep:KaHue (coiep:KaHNe NPUKJIATHOTO MOAYJIs1)

Paznen 7.

Xumus B ObITY H IPOU3BOJACTBEHHOI JeATEIbHOCTH YeJI0BeKa

Xumus B OBITY U
MPOU3BO/ICTBEHHOU
JIeSITETbHOCTH
4eNoBeKa

OcHoBHoOe cojepkaHue

Teopernueckoe o0yuenne

Hogeiimue DOCTHXCHHS XMMUYECKOW HAYKH M XUMHUYECKOH TEXHOJIOTHH. POJb XMMHU B 00ECHCUCHHH 3KOJOTHYECKOH,
SHEPreTUYECKOH M MUINEBOW 0€30IaCHOCTH, Pa3BUTHU MEAUIUHEL. [IpaBriia moucka U aHaIH3a XUMHYECKOW HHDOpMAIHH
W3 Pa3TMYHBIX HCTOYHUKOB (HaydHast ¥ ydeOHO-HaydHAas JIUTEPaTypa, CpeACcTBa MaccoBoi MH(opMarmn, ceth MHTEpHET)

IIpakTHyeckue 3aHATHSA

Ilouck u aHanM3 KeHCOB O MNPUMCHCHUN XUMUYCCKHUX BCIICCTB U TEXHOJIOTUH C y4ueToM 6y,Z[yH1€I71 HpO(bCCCHOHaHLHOﬁ

OK 01
OK 02
OK 04
OK 07
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JICSITENbHOCTH MO TEeMaM: BaXKHEHIIME CTPOUTENbHBbIC MaTepuanbl, KOHCTPYKLHMOHHBIE MaTepHalibl, KPacKH, CTEKIIO,
KepaMHKa, MaTepHaIbl Ul 3JIEKTPOHUKH, HAHOMATepUallbl, TEKCTWIBHBIC BOJOKHA, HCTOYHUKH 3HEPTUH, OPTaHUYECKHE U
MHHEpAJIbHBIE yI0OPEHMS, TEKaPCTBECHHBIC BEIIECTBA, OBITOBAST XHUMHUSL.

3ammra: [lpeacraBienne pe3yapTaToB pelieHus KecoB B (hopMe MUHHU-IOKIIATA C TIPE3eHTANCH

HpOMe)KyTO‘lHaH aTrecranusa 1mo IMCuMIJnHe (Ba‘leT)

Bcero

72
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3. YCJIOBUSI PEAJIU3ALIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJABHOM JUCIUIIIAHBI

3.1. TpeGoBaHUSI K MUHIMAJTBHOMY MATEePHATBHO-TEXHHYECKOMY 00ecle4eHNI0
Jns  peanusanuy NpOTpaMMBbl AWCIMIUIMHBI JOJDKHBI OBITH IIPEAYCMOTPEHBI CIICAYIOUINE CIEIHaIbHBIC
TIOMEIICHUS: Y4eOHbII KaOMHEeT XUMUH W/ y4eOHOW XUMHUYECKOH JadopaTopuu.

Oo0opynoBanue yye0HOro kaduHera (HarJsAHbIe MOCOOMS): HAOOPHI MIAPOCTEPKHEBBIX MOJENIEH MOIEKYI,
MOJIENTN KPUCTAIUTMIECKHUX PEIIeTOK, Tabnnia MeHnaeneeBa, yaeOHbIe GrIbMBI, TH(GPOBEIE 00pa30BaTEIBHBIE PECYPCHI.

TexHuuyeckne cpeacTBa o00y4eHHMsi: KOMIBIOTEp C YCTPOWCTBaMH BOCHPOW3BEACHHS 3BYKa, IPHHTE,
MYJIBTUMEANA-TIPOEKTOP C SKPAHOM.

OGopynoBanue JjgadopaTopun HW Ppadoyux MecT JaGopaTOpHMM: MEH3YPKH, IHUIETKU-KANEeIbHULBI,
TEPMOMETPBI, MHKPOCKOII, IPEJIMETHBIE U MOKPOBHBIE CTEKJIA, IUIAHIIETHI JJIsI KaleJdbHBIX peakiuid, QuibTpoBanibHas
Oymara, IpOMBIBAJIKH, CTEKJISTHHBIC TIPOOUPKH, PE3UHOBHIE MPOOKH, HAOOp PEaKTUBOB, CTEKIJITHHBIC MaJOYKH, IITATHBBI
JUISL TIPOOMPOK; MEpHbIE LIMIMHIPHI, BOPOHKH CTECKISTHHBIE, BOPOHKH JeiHTeNbHble muuHapudeckue (50-100 mo),
CTYIKH C NEeCTUKOM, (papdopoBbie YalKy, NHHIETHI, (GUIBTPHI OyMaXkKHBIE, BaTa, MapJist, JJIEKTPOIUINTKH, J1a00paToOpHbIE
IITaTUBBI, CIIMPTOBBIC TOPEJIKH, CIUYKH, NPHOOp A MOJNydeHUS Ta3oB (WM NMpOOMpKa C ra3o0TBOJHOM TpYOKOI),
JepKaTeIn Uil IPOOHPOK, CKISTHKU U XpaHCHHS PEaKTHBOB, Pa3laTOYHBIC JIOTKH; XuMmudeckue crakausl (50, 100 u
200 Mu1); ITIATeIH; MAHIETHL;, TUTEIbHBIC UL, MepHBIe TpoOupku (Ha 10—20 M) u MepHbIe K008I (25, 50, 100 u 200
MIT), BOIsiHAss OaHs (MIIM TEPMOCTAT), CTEKJTHHBIC MAJOYKH;, KOHMYECKHE KOJObI uis TutpoBanus (50 u 100 mu);
WHUKAaTOPHBIE TOJIOCKK U ompexaeneHus pH um craHmapTHas WHAWKATOpHAs IIKajla; yHHUBEPCAIbHBIA HWHIMUKATOD;
munetkd Ha 1, 10, 50 mm (wmm mozatopsl Ha 1, 5 w 10 M), OropeTKH Ais TUTPOBAHUS, JTAOOPAaTOPHBIC W/IIH
aHATMTHYECKHE BECHI, CYIIMIIBHBIN mKad, U Ap. 1abopatopHoe 000pyAOBaHHE.

3.2. UnopManuoHHOE 00ecniedeHHe peau3alui NPorpaMMbl

1. [l peanu3anuy nporpaMMbl OUOIHOTEUHbIH (HOH/ 00pa30BaTEIbHOI OpraHU3aluy TOJKCH UMETh [ICUaTHBIC
I/I/I/IHI/I OJICKTPOHHBIC O6pa30BaTeﬂbeIe u I/IH(bOpMaHI/IOHHLIe PeCypChbl, PEKOMCHAOBAHHBLIC [JId HCIOJb30BaHUA B
00pa3oBaTeIbHOM TpoLecce, He CTapIe S JIeT ¢ MOMEHTA U3/1aHHs.

2. PeKOMeHZ{yeMbIe NCYaTHbIC U3JaHUA MO0 pealn3aliun OGIIICO6pa3OBaTeIIbHOI>i JUCHUIUIMHBL IPEACTAaBJICHBI B
METOJIMYECKHX PEKOMEHIAIMSAX [0 OpPTraHN3aluy 00ydeHNsI.

4. KOHTPOJIb ¥ OIIEHKA PE3VJBTATOB OCBOEHHS OBIIIEOBPA3OBATEJBLHOM JUCIIATIIUHBI

KoHTpons u oIeHKa pe3ynbTaToB OOYYCHHs OCYIISCTBIICTCS IpPETNOAaBaTelieM B Ipolecce MPOBEACHUSL
MPaKTUICCKAX 3aHATHH U TaOOpaTOpHBIX paboT, TECTUPOBAHNS, a TAKKE BHIIIOIHEHHS 00YJAIOMIMMHUCS HHINBHTYaTbHBIX
3a/laHuid, IPOCKTOB, HCCIeN0BaHNH. Pe3ynbTaTsl 00ydeHHS OMPEACISIOT, YTO 00yJaromuecs TOJDKHEI 3HaTh, IOHUMATh U
JIEMOHCTPHPOBATH TI0 3aBEPIICHUN H3YICHUS TUCIUILIHHEL.

st hopMuUpOBaHUs, KOHTPOJISI M OI[CHKH PE3yJIbTATOB OCBOCHHUS YUEOHOW MUCIMIUIMHBI HCIIOIB3YETCsl CUCTEMA
OIICHOYHBIX MEPONPUATUH, PEICTABIISIIONIAS COO0M KOMITJIEKC YIeOHBIX MEPOTPHUSITHH, COTJIACOBAHHBIX C Pe3yJbTaTaMH
00y4denus u chopmynupoBanHbix ¢ yaetoM @I'OC COO (mpeamerHsie pe3ynbTathl o auciuiuinae) u @I'OC CIIO.

Pe3yabTart .
Ne OK/IIK Monayas/Pazgen/Tema oByuenus THunbl OLEHOYHBIX MePONPUSTHIA
| OcHOBHOE coJiep:kaHue
1 ®opmyIHpPOBATH

Paznen 1. OcHoBBI
CTPOEHHS BellecTBA

0a30BbIe MOHATHA
H 3aKOHBI XUMHH

1.1 [ OKO01 CrpoeHue aToMOB CocraBnsrtb 1. Tect «CTtpoeHre aTOMOB XUMUYECKUX IIEMEHTOB U

XUMHYECKHX 3JIEMEHTOB U XUMHUYECKHE MPUPOAA XUMUIECKOH CBA3M».

NpUpOJa XUMHUYECKO# CBsI3U | hopMyJIbI 2. 3aaun Ha COCTaBJICHHE XUMHUIECKUX (popMyI
COCIIMHEHHH B JIBYXaTOMHBIX COSTUHEHHH (OKCUIOB, CYIb(UIOB,
COOTBETCTBHHM CO  |THUIPHIOB H T.II.).
CTETICHBIO 3. 3amaHus Ha UCIOJIH30BAHNE XUMHUIECKON
OKHCIIEHUS CUMBOJIMKH U Ha3BaHUH COEAMHEHUH MO
XUMHUYECKHX HOMEHKJIAType MEXAYHapOJHOIO COK03a

9JIEMEHTOB, UCXO/ISl |TEOPETUUECKOM M MPHUKIIAHONH XUMHUH U

13 BAJICHTHOCTU M | TPMBHAJIBHBIX Ha3BaHHUH JJIsI COCTABIICHNUS
IIEKTPOOTPHULATEINB | XUMUIECKUX (POPMYJT IBYXaTOMHBIX COSMHEHNH
HOCTHU (okcu0B, CyIb(QUIOB, THAPUIOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COCANHEHHU OT/ICTbHBIX KIIACCOB

1.2 | OKO01 Ilepuonuueckuil 3aKoH U XapakrepmzoBath |1. Tect «MeTtamnnyeckue / HeMETAITHYECKIE
OK 02 tabmuma J[.VI. MenneneeBa  |XUMHUYECKHUE CBOMCTBA, AIEKTPOOTPHUIATENIEHOCT M CPOJICTBO K
JJIEMEHTHI B JIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C
COOTBETCTBHH C UX |MX JJIEKTPOHHBIM CTPOCHHUEM U ITOJIOKEHUEM B
TI0JI0)KEHHUEM B MePHOINIECKON CHCTEME XUMHUUECKHUX HJIEMEHTOB
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Pe3yabTar

Ne OK/IIK Mopnyas/Pasnesn/Tema THNBI OlIEeHOYHBIX MEPONPUATHI
o0yueHust
TIEPUOANYECKOMN JI.1. MenneneeBay.
CUCTEME 2. IIpakTuueckue 3a1aHusl Ha YCTaHOBIICHUE CBS3U
XMMHYECKUX MEKAY CTPOSHHEM aTOMOB XUMHYECKUX 3JIEMEHTOB U
anemeHToB J[.1. HNEPUOINIECKUM U3MEHEHHUEM CBOMCTB XUMUYECKUX
Memnneneena JJIEMEHTOB M UX COCJUHEHUI B COOTBETCTBUU C
nonoxenueM [lepuoandeckoit cucteme.
3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE
3aJjaHMs Ha XapaKTepU3aluio XUMUUECKUX
9JIEMEHTOB: «MeTayunueckue / HeMeTaJUINueCKHe
CBOMCTBA, MEKTPOOTPULIATENIEHOCT U CPOJCTBO K
NEKTPOHY XUMHUECKUX JIEMEHTOB B COOTBETCTBHUE C
UX 3JEKTPOHHBIM CTPOCHHEM H MOJ0)KEHUEM B
MEPHOANIECKON CUCTEME XUMHUUECKHUX HIIEMEHTOB
JI.1. MenneneeBa»
2 XapakTepu3oBaTh
Pazgen 2. Xumuueckue THIIBI Kontpoasnas padora
peakuum XHMHYEeCKHX «CTpoeHHe BellleCTBA U XMMHUYEeCKHe peakinum)
peaxkumni
21 | OKO01 Tunel xumuueckux peakuuid | CoctaBisTh 1. 3amaum Ha COCTABIIEHUE YPAaBHEHUH peaKLnid:
OK 04 peakuuu — COCIMHEHMUS, 3aMEIICHISI, PA3JIOKCHH, OOMCHA;
COEIMHEHUS, — OKHCITUTEJIBHO-
pasJoKeHus, BOCCTaHOBHTEIBHBIX PEAKIUH C HCIIOJIb30BAHUEM
oOMeHa, METO/1a INEKTPOHHOTO DajaHca.
3aMelleHus, 2. 3ajaum Ha pacyeT Macchl BEIIeCTBa WM 00bEMa
OKHCIHUTEIbHO- ra30B 10 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
BOCCTaHOBHTEIIbHBI MM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
€ peakuuu BELIECTB; PACYEThI
Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOIYKTOB
PEaKIMy, €CIH OJTHO U3 BEIECTB UMEET IIPUMECH
2.2 DeKTpoIuTHIeCKast CocraBsiTh 1. 3aganus Ha COCTABICHUE MOJIEKYIISIPHBIX U
JVICCOIMAINST U HOHHBIN YpaBHEHUS MOHHBIX PEaKknuii ¢ y9acTHeM KHCIIOT, OCHOBAHUH U
obMeH XMMHYECKUX CoJIeH, yCTaHOBJICHUE U3MEHEHHsI KHCIIOTHOCTH
p€aKiuu MOHHOTO Cpeabl
oOmeHa ¢ ygactueM |2. JlabopaTtopHas paboTa "THITBI XUMHYECKUX
HEOpraHW4YecKux  |peaximi”
BEIIIECTB
3 HccaenoBarn Konrponbnas padora
Pazgen 3. Ctpoenne u CTPOEHHE U «CBOIICTBA HEOPTrAHMYECKHUX BEIIECTB)
CBOICTBA HEOPrAaHUYECKHX |CBONCTBa
BelIeCTB HEOPraHHYeCKHX
BelIeCTB
3.1 | OKO01 Knaccugukarus, Knaccudunuposats | 1. Tect «HoMeHKIaTypa U Ha3BaHWE HEOPTAaHUYECKHX
I1K3 HOMEHKJIATypa U CTPOCHHUE HEOpPraHUYEeCKne BEIIIECTB MCXO U3 UX XUMHYIECKON (GOPMYIIBI MU
HCOPraHUYCCKUX BCUICCTB BCIICCTBA B COCTaBJICHHE XUMUYECKON (bOpMyJ'[I)I ncxoasa us
COOTBCTCTBUHU C UX |Ha3BaHUS BCUICCTBA I10 Me)KZ[yHapO[[HOﬁ nin
CTPOCHHEM TPUBHAIILHOW HOMEHKIIATYPE».
2. 3agauu Ha pacyeT MaccoBOH 10J1 (Macchl)
XMMHYECKOTO JIEMEHTa (COeMHEHNS) B MOJIEKYJIE
(cmecnm).
3. [IpakTuueckue 3a1aHus 110 KJIacCU(PHUKALIIH,
HOMEHKJIATYpe U XUMUYECKUM (HOpMyIJIaM
HEOPTaHMYECKUX BEIIECTB Pa3INIHBIX KIACCOB.
4. IIpakTHdeckue 3aaHus Ha OTIpeieIeHUe
XUMHYECKON aKTUBHOCTH BCUICCTB B 3aBUCUMOCTHU
BHJIa XUMUYECKOU CBSI3U U THUIA KPUCTAIITUYECKON
pewerku
3.2 | OKO01 DU3UKO-XUMHYECKHE YcranaBnuBaTh 1. Tect «OcoOEHHOCTH XUMHIECKUX CBOWCTB
OK 02 CBOMCTBa HEOPTaHUIECKHX 3aBUCHMOCTD OKCHJIOB, KHCJIOT, OCHOBaHUH, aM(QOTEPHBIX
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Pe3yabTar

Ne OK/IIK Mopnyas/Pasnesn/Tema THNBI OlIEeHOYHBIX MEPONPUATHI
o0yueHust
TIK3 BEILECTB (uzuxo- THIPOKCHUJIOB M COJICH.
XMMHYECKUX 2. 3ajaHus HAa COCTABICHUE YPABHCHNI XMMHUUECKUX
CBOICTB peakuuii ¢ y9acTHUEM MPOCTHIX U CIOKHBIX
HEOPraHWYECKUX  |HEOPTaHWYECKUX BELIECTB: OKCHIOB METAILIOB,
BEIIECTB OT HEMETAJJIOB ¥ aM(OTEPHBIX IIIEMEHTOB;
CTPOCHHS ATOMOB U |HEOPTraHWYECKUX KHCIOT, OCHOBaHUI U aM(OTEPHBIX
MOJIEKYJI, a TAK)KE |TUAPOKCHUIOB, HEOPraHUYECKUX COJIeH,
THIA XapaKTepU3YIOLIMX UX CBOICTBA U CIIOCOOBI
KpPUCTAJNIMYECKON |HOIydeHus.
peleTKu 3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE
3aJjaHMs Ha CBOMCTBA U MOJyYeHHUE HEOPTaHUYECKUX
BEILECTB
3.3 | OKO01 Wnentndpukarms HUccrenoBath 1. [TpakTHKO-OpHUEHTUPOBAHHBIE 3aIaHHSI 1O
OK 02 HEOpPraHUYECKUX BELLECTB KaueCTBEHHbIE COCTABJIEHUIO XUMHUYECKUX PEAKLIUN C yJaCTHEM
OK 04 peakuuu HEOPraHUYECKUX BEILECTB, UCIIOIb3YyEMBIX UL UX
HEOPraHWYEeCKHX  |MIACHTH(UKAIMY.
BEIIIECTB 2.JIabopatopHas padota: “Unentudukarms
HEOPTaHUYECKUX BEIIECTB”
4 HccnenoBarn KonrposabHas pabora
Pa3gen 4. Ctpoenne u CTpoeHue 1 «CTpoeHHe U CBOHCTBA OPraHNYeCKHUX BeLeCTB)»
CBOICTBA OPraHN4YeCKHX CBOIiCTBa
BelllecTB OpPraHNM4ecKux
BellleCTB
41 | OKO01 Kraccudukauus, crpoenue u |Knaccuduuuposats | 1. 3amanus Ha cocTaBlieHHe Ha3BaHUH OPraHUYECKUX
I1K3 HOMEHKJIaTypa OPraHUYECKUX | OpraHUYECKUE COCIMHEHUH 110 TPUBHUAIILHOW UM MEXKAYHAPOJHOU
BEIIIECTB BEIIIECTBA B CHUCTeMaTH4YeCKOl HOMEHKJIAType.
COOTBETCTBHHM C MX |2.3aJaHus HAa COCTABJICHHUE MOJIHBIX 1 COKPAIIEHHBIX
CTPOCHHEM CTPYKTYPHBIX (DOPMYJI OPraHUIECKUX BELIECTB
OTIETBHBIX KIACCOB.
3. 3agaum Ha ompeencHue mpocTeieii GopMyIIbl
OPTaHUIECKON MOJICKYJIBI, HICXOAS U3 3JIEMEHTHOTO
cocraga (B %)
42 | OKO01 CBoiicTBa OpraHUYECKUX VYcranaBnuBarth 1. 3amaHus Ha COCTaBJIEHUE YPABHEHUH XUMUYECKUX
OK 02 COEIMHEHN N 3aBUCAUMOCTD peakuuii ¢ yuacTheM OpraHMYeCcKUX BEILEeCTB Ha
OK 04 ¢$uznko- OCHOBAaHHUU UX COCTaBa U CTPOEHUSI.
[IK3 XUMHUYECKHUX 2. 3ajaHus HA COCTaBJICHUE YPAaBHEHUN XUMHUYECKUX
CBOMCTB PeaKIuii, HIUTIOCTPUPYIOINX XUMHIECKHE CBOWCTBA C
OPTaHNYeCKUX Y4ETOM MEXaHN3MOB IIPOTEKaHMUS JTAaHHBIX PEAKINH 1
BEIIIECTB OT TeHEeTHYECKON CBS3M OPraHMYECKUX BEIIECTB Pa3HBIX
CTPOEHUS MOJIEKYJI |KJIACCOB.
3. PacueTHble 3a/1a4X TI0 YPaBHEHUSIM PEaKIUA C
y4acTHEM OpPTaHHMYECKUX BEIIECTB.
4. Jlaboparopnas pabota “IIpeBpamenus
OpPraHMYECKHX BEIIECTB IPH HarpeBaHUH"
4.3 | OKO01 Wnentudukarms Hccnenosats 1.IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUSI 110
OK 02 OpPraHUYECKUX BELIECTB, UX |KAYECTBEHHbIE COCTaBJICHUIO XUMHUECKUX PEaKLUl ¢ yuacTueM
OK 04 3HA4YEHUE U IPUMEHEHUE B peaxiuu OpPraHUYECKUX BEIIECTB, B T.4. HCIOIb3yEMBIX IJISI UX
IK... OBITOBOIT 1 OpPraHUYECKUX nIeHTH(HUKAIUK B OBITY U TPOMBIIUICHHOCTH.
IPOU3BOJCTBEHHOU COCIMHEHUIT 2.JIaGopatopHas pabota: “UnenTnduranus
JIeSITETIbHOCTH YeJI0BeKa OTJENBHBIX KJIACCOB |OpPTaHUMYECKHUX COSINHEHUH OTAETHHBIX KIacCOB”
g XapakTepu3oBaTh
Pazgen 5. Kuneruueckue u BJUIIHHE
Pa3JIHYHBIX
TepMOJUHAMMYECKHE
(dhaxTopoB Ha
3aKOHOMEPHOCTH

MNPOTEKAHUA XUMHUYIECCKHUX
peaxkuuii

paBHOBecHe U
CKOpPOCTh
XHMHYECKHX
peaxkumni
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Ne OK/IIK Mopnyas/Pasnesn/Tema Pesyaprar THNBI OlIEeHOYHBIX MEPONPUATHI
o0yueHust
5 OK 01 CKOpOCTh XUMHYECKHX XapakrtepuzoBath |I[IpakTHKO-OpHEHTUPOBAHHBIC TEOPETUICCKUE
OK 02 peakuuii. XUMHUYECKOE BIIUSIHUE 3aJaHus Ha aHAIN3 (PaKTOPOB, BIMSIONINX HA
[IK3 paBHOBECHE KOHLEHTpaLXU HM3MEHEHUE CKOPOCTH XUMUYECKON PEAKIINH.
pearnpyronnx [IpakTHKO-OpHEHTHPOBAaHHBIE 3aIaHIS Ha
BELLECTB U npuMeHenue npuHuuna Jle-lllarense nis
TeMIepaTypbl HA  |HAXOXAEHUs HalpaBJICHUS CMELICHUs] PaBHOBECUS
CKOpOCTh XUMHYECKOH peakuy 1 aHaIn3 (pakTopoB,
XHUMHUYECKHX BIMSIONIUX Ha CMEIEHHE XUMHUIECKOTO paBHOBECHUS
peaxuui
XapakTepHu3oBaTh
BITHSTHUC
HM3MEHEHHS
KOHIICHTPAIIUHI
BEIIECTB, PEAKIHH
Cpempl 1
TEeMIIepaTypsl Ha
CMeIeHHe
XHUMHYCCKOT'O
paBHOBECHS
6 HccaenoBarn
HCTHHHbIE
Pasnea 6. PacTBopbl PACTBOPERI €
3aIaHHBIMH
XapaKTepHCTHKAM
u
6.1 | OKO01 [TonsTHE 0 pacTBOpax Paznuuats 1. 3amaum Ha MPUTOTOBJIEHHE PACTBOPOB.
OK 02 HUCTUHHBIE 2. IIpakTUKO-OpUEHTHPOBAHHBIC pACUCTHBIC 3aJaHUS
IIK3 pacTBOpBL Ha JTUCTIEPCHBIE CUCTEMBI, HCII0JIb3yeMbIe B OBITOBOI
U TIPOU3BOACTBEHHOH 1€ TEIFHOCTH YEJIOBEKa
6.2 | OKO01 HccrenoBanne CBOWCTB HUccrenoBath JlabopaTopHnas paboTa
OK 04 pacTBOpOB ¢$uznKo- “IIpuroToBiaeHNE pacTBOPOB”
IIK3 XUMHYECKUE
CBOICTBa
HNCTUHHBIX
pacTBOpoB
Il | IIpodeccuoHaNTbHO-OPHEHTHPOBAHHOE CO/IepkaHNe (coaep KaHue MPUKIATHOT0 MOLYJIs)
7 Pazpen 7. OuenuBatb 3amura Keiica (¢ yuerom Oyayuei
Xumus B ObITY M NOCJIeACTBUSA npogeccuoOHANbHOM 1esITeTIbHOCTH)
TPOU3BOACTBEHHOM OBLITOBOW U
JIeATeJbHOCTH Yel0BeKa NPON3BOICTBEHHO
H JesiTeJJIbHOCTH
YyeJioBeKa ¢
no3uuuu
9KO0JIOrHYeCKOM
0e3onmacHOCTH
OK 01 Xumust B OBITY U OneHuBaTh Keiic (c yuerom Oynymeit npodeccruoHaIbHON
OK 02 MPOU3BOJCTBEHHOM TIOCJEACTBUSA JIeSITEIbHOCTH)
OK 04 JIeATEIbHOCTH YeJIOBEKa OBITOBOW U Bo3MokHbIE TEMBI KEHCOB:
OK 07 npousBoJicTBeHHOH | 1. [ToTennenne kimmMaTa 1 BRICBOOOKIEHHE Ta30BbIX
IIK3 NESITEIbHOCTH TUIPATOB CO JTHA OKEaHA.
YeNoBeKa ¢ 2. Bynymie MaTepraitsl A aBHa-, MalllMHO- U
TIO3UIU I pUOOPOCTPOCHHSI.
9KOJIOTUYECKOU 3. HoBwle MaTepuabl AJisl COTHEYHBIX OaTape.
6e3omacHOCTH 4. JlexapcTBa Ha OCHOBE PACTHTENBHBIX NPETapaToB
JIUTEPATYPA

Jas crynenTos
labpuenssa O.C. Xumus 10 kmacc / 0a3oBbeiii  ypoBeHb/M3matenscTBO: Mocksa, «IIpocBemenue». I'ox
usgareabcTBa: 2022

1.
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1)

3)

4)

5)

2. labpuenssa O.C. Xumus 11 kmacc / 0a3oBbelii  ypoBeHb/M3matenbcTBO: MockBa, «IIpocBemenue». I'ox
n3narenabceTBa: 2022

J1s1 npenogaBaresist

®denepaybHbIH 3aK0H OT 29.11.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepammmy.

[Mpukaz MunucrepcTBa oOpazoBanust U Hayku P® ot 17.05.2012 Ne 413 «OO0 yrtBepxaeHuu ¢enepanbHOro
rOCYapCTBEHHOT'O 00pa30BaTeIbHOTO CTaHAAPTa CPEJHEro (IOIHOT0) 00IIero 00pa3oBaHus».

[Tpukaz MunucTepctBa obOpazoBanus u Hayku PO ot 29.12.2014 Neo 1645 «O BHecenunm usmeHeHuidd B Ilpukas
MunuctepcTBa 00pazoBanust U Hayku PD ot 17.05.2012 Ne 413 “O0 yTBepx)aeHuu (eaepaabHOro rocynapCTBEHHOTO
00pa30BaTENFHOIO CTAHAAPTA CPEIHETO (TIOTHOr0) 00Iero 00pa3oBaHus”».

[Mucemo JlemaprameHTa TOCy/apCTBEHHOH IMOJIUTHKH B cdepe MOoAroToBKH padounx kaapoB u IO MwunoOpHayku
Poccun ot 17.03.2015 Ne 06-259 «PexoMeHmamuu 1o OpraHU3aINH IIONyYeHHS CpelHero odmero odpa3oBaHUS B
mpenenax OCBOCHHUS 00pa3oBaTENbHBIX IMPOTPaMM CPEIHErO Mpo(eCCHOHAIBHOTO 00pa3oBaHHWA Ha 0a3e OCHOBHOTO
obmero oOpa3oBaHUS C y4eToM TpeOOBaHWI (enepaabHBIX TOCYJapCTBEHHBIX OOpa30BaTENbHBIX CTAHIAPTOB W
MTOJTy4aeMOi MPOECCHH FITH CIIEIHATIHFHOCTH CPEIHET0 IPOPECCHOHATEHOTO 00pa30BaHM.

la6puensa O.C., Jlpicoa I'.I'. Xumusa: kaura Ui mpemonaBaTens: y4de0.-merona. mocobue. [Nabpuensa O.C. u mp.
Xumust U1 IpoQeccrii U CIIeNHaNbHOCTEH TEXHUIECKOTO MPOQHII (JJIIEKTPOHHOE MIPIIIOKEHHE).

HNHuTepHeT-pecypcebl

www. pvg. mk. ru (onmummnuana «Ilokopu BopoObeBbl Topbi»). www. hemi. wallst. ru (OGpa3oBaTenbHbIil cailT as
LIKOJILHUKOB «XHUMHUSI»).

www.alhimikov.net (OOpa3oBaTeNbHBINA CAWT IJIsI IIKOJBHUKOB). Www. chem. msu. su (DJeKTpoHHas OUOIHOTEKA 110
XUMHH).

www.enauki.ru (MHTepHeT-U3/1aHue JUIs yanuTenei «EcTecTBeHHbIE HAYKI»).

www. lseptember. ru (MeTonmueckas razera «IlepBoe CEHTIOPS).

www. hvsh. ru (xypHan «XUMUS B TIKOJIEY).

www.hij.ru (xypHan « X¥MHAS ¥ KU3IHBY).
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