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1. O0masi XxapakTepuUCcTHKA padoyeil mporpaMMbl 00111€00pa30BaTEeIbHOM TUCHUTIINHBI
«XuMHD

1.1. MecTo AUCHUIIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccuoHAIbHONH 00pa3oBaTe/bHOIMI
NMPOrpamMMbl

OO6meoOpa3oBaTenbHas ~ AUCHMILIMHA  «XUMHS»  sBISETCS  00S3aTelNbHOM  YacThIO
oOmieoOpa3oBareibHOr0  IMKJIA 00pa3oBaTesnbHOM mporpamMmmbel B cootBerctBHM ¢ PI'OC
crenuanbHocTH 51.02.02 CounalibHO-KYIbTYpHAs JEATEIbHOCTD.

1.2. Heau 1 miiaHupyemMblie pe3yabTAaThbl 0CBOCHUS IUCIUIIIUHbI

1.2.1. lleau 1 3aga4u JMCHUILIMHBI

DopMHUpPOBaHHUE Yy CTYIEHTOB IPEACTABICHUS O XMMHMYECKOW COCTaBIIAIOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHBl MHUpA KAaK OCHOBBI NPUHSATHUS PEIICHUN B JKU3HEHHBIX M TMPOU3BOJICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOJHOM cpefe.

3agaum IMCHUILIMHBI:

1) cpopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEW MPOTEKAHHUS XUMHYECKHX IPOLECCOB U
ABJICHUM B OKPYXKAKOIIEW cpene, LEJIOCTHOM HaydyHOM KApTUHBI MHUpPA, B3aHMOCBS3H
€CTECTBEHHBIX HAYK;

2) pa3BUBaTh yMEHHUS COCTaBJIATH (POPMYJIBI HEOPraHMYECKUX M OPraHUYECKUX BEILECTB,
YPaBHEHUS XUMHYECKHX DPEaKIHi, OOBACHATH UX CMBIC], UHTEPIPETUPOBATH PE3YIbTAThI
XUMHYECKHUX IKCIIEPUMEHTOB;

3) chopmupoBaTh HaBBIKM MTPOBEACHHUS MPOCTEUIINX XUMHUYECKUX OKCIEPHUMEHTATbHBIX
UCCIIEIOBaHUM ¢ CcOOMIOIeHueM TMpaBWil 0e30MacHoro oOpalieHHus ¢ BellecTBaMH |
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BuUBaTh YMEHHS HCIIOJIb30BATh MH(POPMAIMI0 XUMUYECKOTO XapaKTepa M3 pazIudHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHUsS MPOrHO3UPOBATH MOCIEACTBHUS CBOEH NEATENBHOCTH M XMMHUYECKHX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHUMAHNE 3HAYMMOCTH JOCTIKCHUM XUMUYECKON HAYKU M TEXHOJOTHH IS

Pa3BUTHSI COLMATBHOM U IPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanmpyemble pe3y/bTaThl OCBOCHHS 001Ie00pa3oBaTebHON AUCHUILUIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC

COO

Oco6oe 3HaueHKEe TucHUILInHa uMeeT ipu popmupoBanuu u pazputur OK 01, OK 02, OK 04, OK 07 u 1K 2.4

oommme
KOMIIeTeHUNH

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo6mme!

JMcuunaMHapHable?

OK 01. Beibupats
CIIOCOOBI PELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTH Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTh K Tpydy, OCO3HAaHHUE I[E€HHOCTH
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTb K  aKTHBHOM  JI€ATEITLHOCTH
TEXHOJIOTUYECKON U COLMaIbHON HAMpPaBIEHHOCTH,

CIOCOOHOCTh ~MHUIIMMPOBAThH, IJIAHUPOBATH H
CaMOCTOSITENILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;
- HHTEpeC K Ppa3JInYHbBIM cepam
npo¢ecCHOHATLHON 1eATeIbHOCTH,

OBiajgeHne  yYHUBEpPCAJIbHBIMM  yY4eOHBIMHU
NMO3HABATEJbHbIMHU JAeliCTBUSIMM:

a) 0a30Bble JOTHYECKHE JelCTBHS:

- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh u

aKTyaJIM3upoBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIICCTBCHHBIH TNPU3HAK WIIH
OCHOBAaHUsA OJIA CpaBHeHI/Iﬂ, KJIaCCHq)HKaHHH nu
0000IIECHHS;

- ONpeAensaTh Medd JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,

3aaaBaTb

I1P62. BnasieHue CUCTEMOM XMMMYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue MOHATHS (XUMUYECKUI AJIEMEHT, aTOM, JJIEKTPOHHAas
o0oJi0uKa aToma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTEINEHb OKHUCICHUS, XUMHUYECKas
CBSI3b, MOJb, MOJISIPDHAs Macca, MOJSIPHBIH 00BEM, YIJIEpOJHBIN CKelleT,
(GyHKIMOHATBHAS TPYIIA, PaJuKajl, U30MEpHs, U30MEphl, TOMOJIOTHYECKHHA
psi, TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPO- U a30TCOAEPKAILUE COCAUHEHNUS,
OMOJIOrMYECKH aKTHBHbIE BellecTBa (YIJIEBOAbI, >KUPBI, OENKH), MOHOMED,
NOJIUMEDP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPDHBIE  COECIUHEHUS,
KpUCTAJJINYECKasl pelleTka, TUMbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTENbHBIE, K30-U SHIOTEPMHUUECKHE, PEAKIIM HOHHOTO 0OMeHa),
pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOIUTHUECKAs ITUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIMH, XUMUUYECKOE
paBHOBECHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUECKOTO CTPOEHUS
opranmyeckux BemectB A.M. byrnepoBa, Teopus 3IEKTPOIMTHYECKOU
qucconuanuy, nepuoaudeckuil 3akod [[.J1. Menzneneesa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHHUS O CBOWMCTBAaX, COCTaBe, MOJYUYECHUH U OE30MIaCHOM HCIIOJIb30BAaHUH
BOKHEHIINX HEOPraHWYEeCKUX U OpPraHMYecKUX BEIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

! VKa3bIBAIOTCS THYHOCTHBIE W MeTanpeMeTHEIE pe3ynsTatsl u3 PTOC COO (B moceHeil penakmmn ot 12.08.2022) B oTraaronsHoi popme, GopMupyeMbie 061ieo0pa3oBaTebHOI

JUCIUATIIINHON

2 I[I/ICIII/IHJ'H/IHapHHe (HpeﬂMCTHLIe) PE3YyJIbTAaThl YKa3bIBAOTCA B COOTBETCTBUU C MGTOI[HKOﬁ npenoaaBaHusd JUCHUIIIIMHBI




- BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B JACSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJbTATOB IIESM, OILICHHBATh
PUCKU TIOCIIECACTBHIA e TEIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTEIbLCKHE AeiiCTBHA:

- BIIQJICTh HABBIKAMH YU4€OHO-HUCCIIEeIOBATEIILCKON 1
MIPOCKTHOM JIeITEIbHOCTH, HAaBBIKAMU pa3peIicHUs
pooem;

- BBIIBJIATH MPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH TUIIOTE3Y €€
perieHus, HaXOJUTh apryMEHTBI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh
rapameTpbl 1 KpUTEPUH PEILICHNUS,

- QHAJIM3WPOBATH IOJIYUCHHBIC B XOJIE PEIICHUS
3a/1a4yd  Pe3yNbTaThl, KPUTHUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTHh 3HAHUS B MMO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH;

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00acTei;

- BBIOBHTaTh  HOBBIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATEBHON M COIMAILHOM MPAKTHKE

npeJiarath

ITP63. chopMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC PHU3HAKH U
B3aMMOCBS3b U3YUEHHBIX HOHATHH, NPUMEHATh COOTBETCTBYIOIINE MOHATUSA
IIpM ONMCAHUU CTPOEHHUS U CBOMCTB HEOPraHMYECKMX M OpPraHUYeCKHUX
BEILECTB U UX NPEBPAILEHUI; BbISBIATh B3aUMOCBSI3b XUMHUUECKUX 3HAHUHU C
MOHATHUSMH U IIPEICTABICHUSMU JIPYTHX €CTECTBEHHOHAYUYHBIX IPEIMETOB;

I1P64. chopMUpPOBAaHHOCTH YMEHUW HCIOJb30BaTh HAMMEHOBAHUS
XUMHYECKUX COEIMHEHUN MEXAYHapOJHOIO COK3a TEOPETHUUECKOH U
NPUKJIAJHON XUMUU U TPUBUAJIbHBIE HA3BaHUS BKHEHIIINX BELIECTB (3THIIEH,
alleTWICH, TNIMIEpuH, (eHon, GopMabaeru, yKCycHas KHCIIOTa, TJIMIUH,
yrapHbelii ra3, YIJICKUCIBIA ra3, aMMHUaK, rallleHas H3BeCTb, HeralmieHas
U3BECTh, MMTHEBASI CO/Ia U APYTHX), COCTABIATH (POPMYIIBI HEOPTAHUIECKUX H
OpPraHUYECKUX BEIIECTB, YPAaBHEHMsS] XMMHUYECKMX pEakLHi, OObACHATh UX
CMBICJ; IOJATBEPKJIAaTh XapaKTEpHble XHMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOLIMMH 3KCIEPUMEHTAMHU U 3alHUCAMU YPABHEHUH XUMHYECKUX
peakuuii;

ITP6S. chopmMHpOBaHHOCTE YMEHUH YCTAHABIMBATh MPUHAIIEKHOCTh
U3YYEHHBIX HEOPraHMYECKUX M OPraHMYEeCKUX BELIECTB K ONPEAEICHHBIM
KJlaccaM U IpyIaM COeAMHEHUH, XapakTepu30BaTh UX COCTaB U BaKHEHIIME
CBOICTBa; OIpenesTh BUIbl XUMHUYECKHX CBsA3€i (KOBaJleHTHasl, MOHHa,
MeTaJIn4yecKas, BOJAOPO/AHAs), TUIIl KPUCTAIIMYECKHX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

IIP61. cdopmMHpPOBaHHOCTH  MpPEACTABIEHUI: O  XUMHYECKOH
COCTaBJISIIOLICH €CTECTBEHHOHAayYHOM KapTUHBI MHpa, pOJM XUMHUHU B
NO3HAHUM SIBJIEHUH TNPHUPOJbl, B (OPMUPOBAHUN MBILIUIEHUS M KYJIbTYpBI
JUYHOCTH, €€ (PYHKIMOHAJIbHOW I'PaMOTHOCTH, HEOOXOAMMOM JUIsl peIeHUs
NPaKTUYECKUX 33]a4 U SKOJOTMUECKH 0OOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cpenie;

I1P67. chopMHpPOBaHHOCTH YMEHUN TPOBOAUTH PACUETHI 10 XUMUYECKUM
dbopMyliaM U ypaBHEHUSM XHMMHYECKHX pEaKUUd C HCIOIb30BAaHUEM
(U3NYEeCKUX BEJIMYUH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOPMaJIbHBIC YCJIOBHUS) Ta30B, KOJIWYECTBA
BEIIECTBA; MCIOJb30BAaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUSA JUIsl TPUHATUSA
pelIeHn B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUSX, CBSI3aHHBIX C BEIECTBAMHU U
UX IPUMEHEHUEM




OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
MHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(pOpPMallMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
pohecCHOHATLHOM
NEeSITEIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAyKM M OOILIECTBEHHOW MPAaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAaHHIO CBOETO MeECTa B
MIOJINKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOMN
KYJIbTYpbl KaK CpEICTBAa B3aUMOJAEUCTBUS MEXITY
JIFOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaHUE IICHHOCTU HAy4YHOW JesTEIbHOCTH,

TOTOBHOCTb ~ OCYILECTBJIATh ~ NPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITEIIbHOCTD
WHAMBUYAJIbHO U B TPYIIIIE;

OBiajgeHne  yHUBEpPCAJIbHBIMM  yY4eOHBIMHU

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padoTa ¢ nnopmaunmeii:

- BJIaJICTh HAaBBIKAMU IOJYyYCHHs] MHPOPMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYILECTBIATh IIOUCK, aHAIN3, CUCTEMAaTU3ALUI0 U
MHTEpIIpEeTAINIO HHPOPMAIUHN PAa3IUYHbIX BUJIOB U
¢bopM npencTaBieHUS;

- co3JaBaTh TEKCThl B pa3iuYHbIX (popmarax c
y4eTOM Ha3HaueHus HHGpoOpMAlMM U IIeNeBOH
ayIUTOpPUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
IIPEICTaBICHNS U BU3YyaIU3aliHy;

- OLEHMBATb JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMallUK, €€ COOTBETCTBHUE IIPABOBBIM H
MOPaJIbHO-ITHYECKUM HOPMaM;

- HCHOJB30BaTh CpPEeACTBa HMH(POPMALMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pelICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX U
OpraHM3allMOHHBIX  3aJad €  COOJIOJACHHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€301aCHOCTH,

IIP68. cdopmMupoBaHHOCTH yMeH IUIAHUPOBATH W BBIMIOJHSATH
XUMHYECKUM JKCHEPUMEHT (MPEeBpALIEHUs] OPraHMYeCKHX BEIIECTB MpHU
HarpeBaHuu, IMOJyYEHUE 3TUJIEHA U HU3YYEHHE €r0 CBOMCTB, KAUECTBEHHbIE
peaKuuu Ha albJIeru/ibl, KpaxMaj, YKCYCHYIO KUCIIOTY; AeHaTypauus OeIKoB
IIpU HArpeBaHUU, [[BETHHIC PEAKIMU OEJIKOB; MPOBOJUTH PEAKIIUU HOHHOTO
oOMeHa, OMpeeNsiaTh CpeAy BOJHBIX PAacTBOPOB, KAUECTBEHHbIE PEAKIMU Ha
cynbdar-, kKapOOHAT- M XJIOPUA-aHHOHBI, HAa KAaTHOH aMMOHHS; peIaTh
SKCTIICpUMEHTAIbHBIC 3amaur 1Mo TemaMm '"Metamnel" u "Hemeramnsl") B
COOTBETCTBUHM C MpaBWJIAaMH TEXHHKH O€30MacHOCTU MpHU OOpalieHHH ¢
BEIIECTBAMU U J1a0OpaTOPHBIM OOOPYIOBAHHUEM; IMPEACTABIATh PE3YJbTAThI
XUMHAYECKOT0 IKCIIEPUMEHTa B (hopMe 3aIIMCH YPAaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

ITP09. copMuUpPOBaHHOCTb YMEHMSI aAHAIU3UPOBATH XUMHUYECKYIO
uHGOpPMAIIMIO, TIOIYyYaeMyl0 W3 pa3HbIX HCTOYHHMKOB (CPEICTB MacCOBO
uHpopManum, cetb IHTepHET 1 Apyrue);

ITP66. BnaseHue OCHOBHBIMU METOJIaMU HAy4YHOTO MMO3HAHUS BEIECTB U
XUMAYECKHX  sIBICHWH  (HaOmromeHwe,  W3MepeHHe,  OKCIEPUMEHT,
MOJICTTUPOBAHUE);

ITP67. chopMUpPOBAHHOCTH YMEHUH MPOBOJUTH PACUETHI [10 XUMUYECKUM
dbopMynaM U YpaBHEHUSIM XHMMYECKMX peakIuil ¢ MCIO0JIb30BaHHEM
(u3MYECKUX BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 0oObeMa (HOpPMajbHBbIE YCJOBHS) Ta30B, KOJMYECTBA
BEIIECTBA; HCIOJb30BAaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS JUIsl TPUHATHUS
pelLIeHNH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIECTBAMU U
WX MPUMEHEHHEM




THTHEHBI, pPeCcypcocOepekeHHs, TpaBOBBIX H
THYCCKUX  HOPM, HOpPM  HH(POPMAIMOHHOM
0€30I1acHOCTH;

- BJIaJIeTh HaBbIKAMM PAcIO3HABaHMsI U 3AILUTHI
uHpopmanuu, HHHOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPEIEICHUIO;
-OBJIaJICHUE HaBbIKAMU yueOHo-
HCCIIEI0BAaTENILCKOM, MPOEKTHOM M COLMAIbHOM
NeSTebHOCTH;

OK 04.
OddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh B
KOJUICKTHUBE U
KOMaHjie

OBjaaaenue YHUBEPCAJIbHBIMHA
KOMMYHHKATHBHBIMU J1eHCTBUSIMMU:

0) coBMeCTHaA AeATEIbHOCTD:

- TIOHMUMaTh M MCIIOJb30BaTh MPEUMYIIECTBA
KOMAaHTHOW ¥ MHIMBHyaTbHOH paboTHI;

- IPUHHAMATh LEJIH COBMECTHOW JEITEIbHOCTH,
OpraHu30BbIBaTh U KOOPJAWHHUPOBATH IECUCTBHUS IO
€€ JOCTHKCHHIO: COCTaBIIATh IUIaH JIEHCTBHIM,
pacnpenensaTh pojid ¢ Y4€TOM MHEHU YYaCTHUKOB
00CYyXXIaTh pe3yNbTaThl COBMECTHOM paboThI;

-  KOOPJIMHUPOBAaTH U BBINOJHATH paboOTy B

YCIOBUAX peanpHOro, BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATErMYECKOE

MOBEJICHNE B PA3JIMYHBIX CUTYAIUAX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM
OBJjajleHHe YHUBEPCAJbHBIMH PeryJIsTHBHBIMHU
AeCTBUAMU:

I') NPUHATHE ce0sl U APYTUX JIIO/Aei:

- IPUHUMATh MOTUBBI U apPIYMEHTHI JPYTUX JIIOAEH
MIPU aHAJTM3E PE3YJIbTATOB JAEATEILHOCTH;

IIP68. cpopMHUPOBAHHOCT, YMEHHMI IUJITAHUPOBATH M BBIIOJHATH
XUMHYECKUM JKCIEPUMEHT (MPEeBPAILIEHUS] OPraHUYeCKHX BEIIECTB MpHU
HarpeBaHuM, MOJIYYEHHE STUJIEHA U HU3YYEHHME €ro CBOMCTB, KAUECTBEHHBIE
peaKkIuu Ha albJeru/Ibl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypalusi OeIKoB
IpY HAarpEeBaHWUH, IIBETHHIC PEAKIUU OCIIKOB; MPOBOAMUTH PEAKIUH MOHHOTO
oOMeHa, OmpeensiTh CpeAy BOJHBIX PAacTBOPOB, KAUECTBEHHBIE PEAKIMH Ha
cynbdar-, KapOOHAT- W XJIOPUJ-aHUOHBI, HAa KATHOH aMMOHHS, pPEIIaTh
JKCIIEpUMEHTaNbHbIe 3afaun 1o TemMaMm "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUHM C IIpaBWJIaMHU TEXHUKU O€30MacHOCTH NpU OOpalleHHH C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYIOBAHHEM; MPEACTABIATh PE3YIbTaThI
XUMHUYECKOT0 SKCIIEpUMEHTA B (JOpME 3aMHUCH YPaBHEHUH COOTBETCTBYIOIINX
peakiuii 1 GopMyTHpPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB




- IpU3HaBaTh CBOE MIPABO U MPABO APYTUX JIOACH Ha
OIINOKHU;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MU C
MO3UIMH JIPYrOro 4eJIOBeKa,

OK 07. B o6s1acTH 3K0/10rM4YECKOr0 BOCIIUTAHHUSA: IIP61. chopMHpPOBAaHHOCTH  MPEACTABICHUH: O  XUMHYECKOU
CopelicTBOBaThH - c(OPMUPOBAHHOCTb JKOJIOTUYECKON KYJIbTYPHI, | COCTABISIONICH €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, pOJIU XUMHUU B
COXPaHEHHUIO MMOHMMAHHUE BJIMSIHHS COIMALHO-YKOHOMHYECKUX | MO3HAHUM SBJICHHUA NPUPOABI, B (HOPMUPOBAHWH MBIIUICHUS W KYJIBTYpPbI
OKpY’KaroIeu MPOLIECCOB ~ HA  COCTOSHUE  HPUPOJIHOM U | IMYHOCTH, ee (PYHKIMOHAIHHOW I'PaMOTHOCTH, HEOOXOAUMOMN JUIsl pelieHUs
Cpelibl, COLMAJIGHOW  Cpelbl, OCO3HAHWE TJO00ATBHOTO | MPAKTHYECKUX 33124 U SKOJIOTUIECKH 0OOCHOBAHHOTO OTHOUICHHUS K CBOEMY
pecypcocOepexeH | XxapakTepa IKOJIOTUYECKUX MpoOiIeM; 310POBBIO U IPUPOJHOM Cpee;
10, IPUMEHSTh - IUIAHUPOBAaHHE M OCYLIECTBIICHUE JCHCTBUI B IP610. chopmupoBaHHOCTH YMEHUH COOIIOIATH MPABHIIA IKOJIOTHYECKU
3HaHUS 00 OKpYy)Xarollled cpele Ha OCHOBE 3HAHUS IENei | 11e1eco00pa3Horo MoBeleHUs B OBITY W TPYIOBOHM AESATENBHOCTH B IIENSAX
U3MEHEHUU YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; COXPAaHEHHUS CBOETO 3710POBbsI U OKPYKAOILEH IPUPOIHON CPeJibl; YUUTHIBATh
KJINMATA, AKTUBHOE HETIPUATHUE JEHUCTBUM, IPUHOCSIIMX BPEJ | ONACHOCTh BO3JCHCTBUSA HA JKUBBIE OPraHU3Mbl ONPEICICHHBIX BEIIECTB,
IPUHLINIIBI OKpY’Karollen cpejie; HNOHMMAasl CMBICIT TIOKa3aTells PeIeIbHON JOIYCTUMON KOHIIEHTPAu1
OepexIINBOro - yMEHHE TMPOTHO3UPOBATH HEOIATOMPUSATHBIC
IIPOU3BO/ICTBA, 9KOJIOTUYECKHUE TIOCIECACTBUSL TMPEANPUHUMACMBIX
3¢ PeKTUBHO JNEHUCTBUM, MPEAOTBPAILATh UX;
JeficTBOBATH B - paciupeHue OTIbITa NeSITeNIbHOCTH
Ype3BbIYATHBIX 9KOJIOTUYECKOW HAIlPaBJIEHHOCTH;
CUTYaIUsIX - OBJIa/IEHUE HaBbIKaMH y4eOHO-

HCCIIEI0BATENBCKON, IIPOEKTHON U COLMAIIBHOU

NeSITeNIbHOCTH;
[IK 2.4. Osaanenue YHHMBEPCAJIbHBIMH IIP068. cdopmMuUpOBaHHOCTH YMEHUH IUIAHUPOBaTb M  BBIMOJHSTH
Ocy1iecTBIsITh KOMMYHUKATHUBHBIMHU /IeHiCTBUAMM: XUMHUYECKUN DSKCIEPUMEHT (TpEBpalleHUusT OpraHMYeCKHX BEIIECTB MpH
OpraHM3aIHI0 U 0) coBMecTHasi 1eATeJIbHOCTD: HarpeBaHuu, MOJIYYEHHE STHIIEHA U U3yYEHUE €ro CBOWCTB, KaUeCTBEHHbIE
MIPOBE/ICHHE - TOHMMaTh U WCIHONB30BaTh MPEHMYIIECTBA | PEaKIIMU Ha albJCTH/IbI, KpaXMal, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKoB
KYJIbTYpPHO- KOMAaH/THOW ¥ MHIUBUIYyaJIbHON PabOTHI; MIPU HArpeBaHUMU, I[BETHBIC PEAKIMK OEIKOB; MPOBOIUTH PEAKIIMH HOHHOTO
JIOCYTOBBIX - TPUHUMATH [EIH COBMECTHOW JIEATENBHOCTH, | 0OOMEHa, ONMpeAeNsTh CPely BOJIHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIMH Ha
IIPOrpaMM ¢ OpraHW30BBIBATh U KOOPAMHHUPOBATH JEHCTBUS MO | Cyib(dar-, KapOOHAT- W XJOPHUI-aHUOHBI, HAa KATHOH aMMOHHS; pemiaTh
MIPUMEHEHUEM €€ JIOCTMXKEHHUIO: COCTaBIIATh IUIaH JCHCTBUH, | SKCIIEpUMEHTalbHbIe 3a7auu 1o Temam 'Mertamnsl" u "Hemeramnsl") B
HUTPOBBIX COOTBETCTBUU C TpaBUJIAMU TEXHHUKH O€30MaCHOCTU MpH OOpALIEHUH C




TEXHOJIOTHIA,
TEXHUYECKHUX
CPEICTB.

pacnpenenaTb poiau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJAMHUPOBATH ¥ BBIIIOIHSITH pa0OTy B YCIOBUSIX
peabHOTO, BUPTYAJIBbHOTO M KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIATH IO3UTUBHOE CTPATErHYECKOe
MOBEJICHUE B PA3JIMUYHBIX CUTyalHUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBjajleHHe YHUBEPCAJIbHBIMU PeryisiTUBHbIMHA
JeHCTBUSIMU:

I') IPUHATHE Ce0sl U IPYTUX JIFOACH:

- IPUHUMATh MOTUBBI U APTYMEHThI JPYIUX JHOACH
MIPY AaHAJIU3E PE3YJIbTATOB JIESITEIbHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO APYTHUX JIFOAEH Ha
OIUOKHU;

- pa3BHBaTh CIIOCOOHOCTH IOHUMATh MUP C MIO3UITUH
JPYroro 4ejJ0BeKa;

B 00s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKHM U OOIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha JIHajIore KYJBTYp,
CIIOCOOCTBYIOIIIETO OCO3HAHHMIO CBOETO0 MECTa B
MOJIMKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAHHE SI3BIKOBOM M UYHUTATEIBCKOU
KYJIbTYpbl KaK CpEICTBa B3aUMOJCUCTBUS MEXKIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HaHME UEHHOCTH HAYYHOM JESATEIbHOCTH,

TOTOBHOCTh  OCYILECTBISITh  NPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JESATENBHOCTD
WHIUBUAYAIBHO U B TPYIIIE;

OBnajgeHne  yHMBEPCAJBHBIMH  Y4eOHBIMH

NMO3HABAaTCJIbHBIMHU HeﬁCTBHﬂMH:
B) padora ¢ uHpopmManuei:

BEIIECTBAMH U J1a0OpaTOPHBIM 000pPYIOBAHUEM; MPEICTABIATh PE3YIbTATHI
XMMHUYECKOI'0 3KCIIEPUMEHTA B (JOpPME 3aIIUCH YPAaBHEHHH COOTBETCTBYIOILIUX
peakumii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB.

IIP68. cdhopmMupoBaHHOCTH yMEH IUTAHUPOBATH M BBHINOJHATH
XUMHUYECKUH 3KCIIEPUMEHT (MpEBpallleHUus] OpPraHUYeCKMX BEILIECTB IIPU
HarpeBaHuy, MOJIYYCHHE JTHICHA U U3YYEHHUE €TI0 CBOWCTB, KaYECTBCHHBIE
peaKIMy Ha ajbJeru/bl, KpaxXMall, YKCYCHYIO KUCIIOTY; ACHaTypamnus OeiKoB
IIPU HArpeBaHHUHM, LIBETHbIE PEAKIMM OEJIKOB; IPOBOJUTH PEAKLUH MOHHOIO
oOMeHa, OmpeieNsITh Cpelly BOAHBIX PAacTBOPOB, KAUECTBEHHbIC PEAKIMH Ha
cyiabdar-, kapOOHaT- M XJOPHUI-aHUOHBI, Ha KATUOH AMMOHHS; pellaTh
JKCIIEpUMEHTaJbHbIe 3a7auu 1o TemaMm "Metamnel" u "Hemeramnsl") B
COOTBETCTBUHM C IpaBUJIAMH TEXHUKH O€30MacCHOCTH MNpH OOpalleHuHu ¢
BEIIECTBAMH U J1a0OpaTOPHBIM 000pYIOBaHUEM; MPEICTABIATh PE3YIbTATHI
XMMHUYECKOI'0 3KCIIEpUMEHTa B (JOpPME 3aIUCH YPaBHEHHUH COOTBETCTBYIOILIUX
peaxkuuii 1 GopMyIMPOBATH BBIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

IIP69. cpopMHpPOBAHHOCTL yMEHHUS AaHAJIU3UPOBATh XUMHUYECKYIO
nH(pOpMaLIMIO, TOJYyYaeMyl U3 Pa3HbIX HMCTOYHUKOB (CPEICTB MAacCOBOM
uHpopmanuu, cetb IHTEepHeT U Apyrue);

IIP06. BnageHne OCHOBHBIMM METOJJaMH HAyYHOTO MO3HAHUS BEIIECTB U
XMMUYECKUX  sBIeHMH  (HaOdrofeHue,  M3MEpeHHe,  SKCIEPUMEHT,
MOJICIIUPOBAHUE);

I1P67. chopMUpOBaHHOCTH YMEHHH IPOBOIUTH PACUEThI 10 XUMUYECKHM
dbopMynaM M YpaBHEHMSIM XUMHYECKHX pEaKIHH C HUCHOJIb30BaHUEM
(Gu3NYeCKUX BENWYHMH, XapaKTEePU3YIOIIMX BEIIEeCTBA C KOJIWYECTBEHHOU
CTOPOHBI: MAacChl, OObeMa (HOpPMaJbHBIE YCIOBUS) Ta30B, KOJHWYECTBA
BEUIECTBA; MCIOJIb30BaTh CUCTEMHBIE XWMUYECKUE 3HAHUS JUIA NPUHATHSA
pelIeHnit B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMH U
UX IPUMEHEHUEM
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- BJIJICTh HABBIKAMH MOJYYCHHsI UH(POpMAIMU U3
WUCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSTEIBHO
OCYIIECTBIATh MOUCK, aHAJIU3, CUCTEMATH3AIMIO U
UHTEPIpPETAINI0 HHOOPMAIMH Pa3IMYHBIX BHJIOB
(dhopM mpeIcTaBICHHUS,

- co37aBaTh TEKCThl B PA3IUYHBIX (opMmarax c
y4eTOM Ha3HA4YeHHs HUHPOPMALUU M LEJIEBOU
ayJUTOpUHU, BBHIOWpAs ONTHUMAIBHYI (HopMy
MIPEJCTAaBICHNUS U BU3yaIH3alluu;

- OIICHWBaTh JIOCTOBEPHOCTh, JISTHTUMHOCTb
uHpOpMalMK, €€ COOTBETCTBHE IIPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIONB30BaTh CPEICTBA HMH()OPMAIMOHHBIX H
KOMMYHHUKAIIHOHHBIX ~TEXHOJOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX u
OpPraHU3allMOHHBIX  3aJa4 ¢  COOJIIOJICHUEM
TpeOOBAaHUI IPrOHOMUKHU, TEXHUKH OE30IacHOCTH,
THTHUCHBI, PECYpCOCOCpEKEHHUs, TMPaBOBBIX U
TUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOM
0C30IMaCHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHMSI U 3AIIUTHI
uHpopManuu, UHGOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH;

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH
¥ CaMOOTIPEIeNICHHIO;

-OBJIa/ICHHE HaBBIKAMHU yueOHo-
HCCIIEIOBATENIBCKOM, MPOEKTHOW U COLMAIBHOMN
NesTeIbHOCTH;

11



2. CTpyKTypa H cojep:KaHue 00111e00pa30oBaATEeIbLHON THCHUILTHHBI « XUMHSI»

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72

B T.Y.

OcHoBHOE coep:KaHue 69

B T. Y.:

TeopeTuyeckoe o0yueHue 31
MPAKTUYECKHUE 3aHATUS 22
na0opaTOpHbIE 3aHATUS 8

HpO(l)eCCl/IOHaJ'leO-Opl/IeHTHpOBaHHOQ CoI€pKaHuE (conepmaﬂue

NPHUKJIATHOTO MOIYJIs1) 6
BT. U..

TeopeTudyeckoe o0yueHue 2
MPAaKTUYECKUE 3aHATHUS 4
IIpomexyTounasi arrecTanus (3a4er) 2
CamocrosiTesibHasi padoTa 3
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2.2. TemaTn4eckuii IJIAaH H COleP:KAHME THUCHUILITHHBI « XHMHSD)

HaumeHnoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NpodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O6LeM 1ACOoB dopmupyembie
pa3/iesioB U TeM JlabopaTopHbIe U MPaAKTHYeCKUe 3aHATHS, IPUKJIAHON MO1YJ/Ib KOMIIeTeHIIUH
1 2 3 4

OcHoBHoOe cogepkaHue 69
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 4 I1P6 2
Crpoenue aToMOB I1P63
XAMMIECKIX CoBpemeHHast MOJieIb CTpOoeHHS atoMa. CUMBOJIMYECKHH SI3bIK XUMUU. XUMHUUECKUH 3IEMEHT. I1P64
3JIEMEHTOR U DnekTpoHHas KoHpurypamus aroma. Kiaccupukanys XMMAYECKUX dJIEMEHTOB (S-, p-, d-2JIEMEHTHI). I1P65
npuposa Banenrtssle 351€KTpoHbI. BaleHTHOCTE. DIEKTPOHHAS IPUPOIa XUMUYECKOU CBS3H. P61
XUMUYECKOH CBSI3U | DJIEKTPOOTPHULIATEIHOCTh. BUibl XUMHUECKON CBSI3U (KOBaJEHTHAs!, HOHHAs!, METAJIIMYECKas, 11P67

BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHus OK 01

1. CoBpeMeHHass MOZEIb CTPOCHHs aroMa. OJEKTPOHHAs IPUPOAA XHMHYECKOM CBsA3H. Bunbr| 2

XUMHUYECKOH CBS3U U CIIOCOOBI €e 00pa3oBaHusl.

IIpakTHYeckue 3aHATHA: 2

1. YcraHOBiEHHE CBSI3M MEXKIY CTPOCHHEM AaTOMOB XMMHMUYECKHX JJIEMEHTOB, U3MEHEHHEM CBOMCTB 2

XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUHN B COOTBETCTBHH ¢ noJioxkeHueM B [ICX0.
Tema 1.2. Copnepxanue yueOHOro MaTepuasa 2 I1P6 2
[lepuonnueckuii I1P63
3aKOH M TabIIHIa [Tepunoguueckas cucreMa XxuMuueckux dyeMeHToB JI. 1. Menneneesa. @Pu3nveckuii CMbICI P64
JI.W. Menneneesa | llepuomideckoro 3akona JI.M. Menneneesa. 3akOHOMEPHOCTH H3MEHEHHs CBOHCTB XUMIIECKHX I1PG5

3JIEMEHTOB, 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHHU C MOJI0KEHUEM P61

XUMHUYECKoro aieMeHTa B [leproanueckoil cucreme. MupoBo33peHUECKOe U HaydHOE 3HAUE€HHE P67

ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX

I1P68

XUMHUYCCKUX 3JICMCHTOB.

13



Peienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapAKTEPUCTUKY XUMUYECKUX I1P69
a5IeMeHTOB «MeTtaniyeckue / HeMeTaJUTMYECKHe CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh XUMHUECKUX I1P66
AJIEMEHTOB B COOTBETCTBHUHU C UX 3JIEKTPOHHBIM CTPOCHUEM U IIOJIO)KEHHUEM B IIEPUOANUYECKOM cucTEME OK 01
xumu4eckux snementos JI.M1. Menneneesa» OK 02
IIpakTHYeckue 3aHATHSA 2
1. XapakTepucTHKa XUMHUYECKUX IEMEHTOB B COOTBETCTBHH € UX HJIEKTPOHHBIM CTPOSHUEM U
nosioxkerueM B IICXD JI.11. Menpaenecna.
Pa3nen 2. XuMu4yeckue peakmuu 10
Tema 2.1. Tunst Coaep:xanue yueOHOro MaTepuaJia 4 I1P6 2
XUMHYECKHUX I1PG3
peaKiii Knaccugukarus u THIIBI XUMHYECKUX PEAKINN C yYaCTHEM HeopraHmdeckux BemecTB. CocTaBiieHue [IP64
YpaBHEHMI peakLuii COeAMHEHMs], PA3JI0KEHHs], 3aMellleH s, 0OOMeHa, B T.4. peaKkI1ii TOpeHus, P65
OKHCJIEHUS-BOCCTAHOBJICHHUSI. P61
YpaBHEeHMs OKHCIEHUSA-BOccTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTENb. P67
CocraBieHue 1 ypaBHUBaHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (OBP) meTonom
3JIEKTpOHHOTO 6anaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE, IPOU3BOICTBEHHBIX OK 01
npolueccax U )KM3HeIeATeIbHOCTH OPIaHu3MOB.
OcCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl 10 YPABHEHUSIM XUMUYECKUX peakiuil. Moib
KaK eIMHUIA KOJINYeCTBa BelecTBa. MousipHas macca. 3aKOHbI COXPAHEHHUSI MacChl U SJHEPTUH. 3aKOH
ABorajipo. MomsipHblit 00beM razoB. OTHOCUTENbHAS IJIOTHOCTD ra30B. PacueTsl 0 ypaBHEHUAM
XUMHYECKHMX PEAKIMI ¢ UCTIOJIB30BaHUEM Macchl, 00beMa (HOpMaJlbHbIE YCIOBHS) I'a30B, KOJIMUYECTBA
BEIIECTBA
1. Knaccudukanuus u tunsl xumuueckux peakuuid. OBP. Crenenb okucieHusl.
IIpakTH4eckne 3aHATHA 2

1. OcHOBHBIE KOTUYECTBEHHEIE 3aKOHEI B XUMHHU U PACUCTEI 110 YPABHCHUAM XUMHUYCCKUX peaKHHﬁ.
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Tema 2.2. Conepxxanue yueOHOIro MaTepuasa 4 I1P6 2
DIEKTPOTUTHYSCKAS I1P63
JACCOIAALIHS 1 Teopus 2neKTpoIUTHYECKON Aucconranuu. FoHbI. DIeKTpOINThI, HEAJIEKTPOIUThL. Peakiiuu HOHHOTO 1P64
AOHHELT 06MeH oOMeHa. CocTaBiieHUE peakliiii HOHHOTO 0OMEHa MMYTEM COCTaBJICHMSI UX TMOJIHBIX U COKPAILIEHHBIX 1IP65
MOHHBIX ypaBHEeHUH. KHUCIOTHO-OCHOBHBIE peakliuu. 3aJaHus Ha COCTABIIEHNE NOHHBIX PEaKIIHii. P61
I1P67
I1P68
1. Teopust 2JIEKTPOIUTHIECKON nHUcconManuu. Peakiimm noHHOro ooMeHa. OK 01
OK 04
JlaGopaTopHble 3aHSITHSI 2
2. JJaboparopnas pabota « TUIIBI XUMHUYECKUX PEAKIIHII.
KonTpoasnasi padora 1 CrpoeHue BelecTBa U XUMHUYECKUE PEAKITUHI 2
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BElECTB 16
Tema 3.1. Copepxanue yueOHOro MaTepuasa 4 I1P6 2
Knaccudukanmus, - I1P63
HOMEHKIIATYpa 1 [Ipeamer Heopranudeckoit xumun. Kimaccudukaimss HeopraHU4ecKux BemiecTB. [I[pocTrie U CI0KHBIE [1PG4
cTpoenue BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUAPOKCHIBI, KUCIOTHI, COJIN). I1PG5
HEOpTaHHYECKHX B3anMocCBA3b HEOPraHMYECKUX BEIIECTB. ATperaTHbIe COCTOsIHUA BemecTBa. Kpucramnuueckue u 11PG1
BEIIECTR amopHbIe BelecTBa. TUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsipHasl, HOHHAs, P67
MeTaJlIn4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIeTKH. P68
3aBHUCHUMOCTh XUMUYECKOW aKTUBHOCTH BEIIECTB OT BHJIa XUMUYECKOU CBSI3U M TUIIA KPUCTAIUTHUECKOM P69
pemietku. [TpuunHbl MHOrOOOpa3us BEIIECTB.
Homenknarypa HeopraHHUeCKHUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOAS U3 UX XUMUYECKOH (PopMyITbl I1Po6
WJIM COCTaBIICHUE XUMUUYECKON (hOPMYJITBI HCXOS M3 Ha3BaHUS BEIIECTBA IO MEXKTYHAPOTHON OK 01
(MIOITAK) mim TpuBHalIbHOW HOMEHKIIATYpe. OK 02
Pemenne mpakTHuecKHMX 3aJlaHUl MO KiacCU(pUKALKMK, HOMEHKJIATYpe M XUMHYECKUM (GopMysiaMm [IK 2.4

HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (yr apHBIﬁ ras, er'ICKPICJ'IBIfI ra3, aMMHUaK, ramcHasda
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U3BECTh, HEeTallleHasi U3BECTh, MUTHEBAs COJIA U IPYTHX): HA3bIBATh U COCTABIIATH (POPMYIIBI XUMUYECKUX
BEILECTB, ONPEEATh MPUHAIEKHOCTD K KJIaccy.

HcTounnku XuMu4deckoi nHpopmaruu (CpeICTB MacCOBOM MHpopMaIuu, ceth HTEpHET U IpyTHe).
[Touck nHpOpMaLINK IO HA3BAaHUAM, HIIEHTU(UKATOpAM, CTPYKTYPHBIM hopMynam

1. Ilpeamer Heoprannyeckor xuMuu. Kiaccudukanus HeopraHMueCK1X BEIIECTB.

I[IpakTnyeckue 3aHATHS

1. HOMCHKHaTypa HEOPraHNMYCCKHUX BCUICCTB: HA3BAHHUE U COCTABJIICHUEC XUMHUUYCCKUX (bopMyn BCIIECTB.

Tema 3.2. Ousuko-
XUMHUYCCKUC
CBOMCTBaA
HEOPraHUYECKHUX
BEIIECTB

Coaep:xanue yueOHOTro MaTepuaJia

Mertasmrer. O0ure pu3nyecKre 1 XMMUIecKne cBOicTBa MeTauioB. CIOCOOBI OTYYEHUSI.
3Ha4yeHHe METAJJIOB U HEMETAJIIIOB B IIPUPOAE U JKU3HEACATEIBHOCTH Y€JI0BEKa U OPraHU3MOB.
Koppo3us MeTamios: BUbl KOPPO3HH, CIIOCOOBI 3aILUThI METAIUIOB OT KOPPO3UHU.

Hewmeramner. O0uue pusznyeckne 1 XMMHUYECKUE CBOMCTBA HEMETAIUIOB. THITMYHBIE CBOICTBA
HemetaiwioB [V— VII rpynm. Knaccudukanus 1 HOMEHKIATypa COSMHEHU HEMETAILIOB.
KpyroBopoTbl OMOTr€HHBIX 3JIEMEHTOB B PUPOJIE.

XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMUECKUX BEIIECTB (OKCHI0B, THIPOKCHU/IOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEIMHEHUH, BBICIIUX OKCUIOB U THIPOKCUIOB.

CocraBieHne ypaBHEHNH XUMHUECKUX PEAKIIMNA C yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETANIOB; OKCHUJOB METAJJIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHUM U aM(OTEpHBIX TUAPOKCHJIOB, HEOPraHMYECKUX COJIEH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Pemenne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUM HAa CBOMCTBA, COCTAB, OJIYYCHUE U
0e30macHOe HCIOJb30BAHNWE BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MNPAaKTUYECKOH
JESATEIIBHOCTH YEJIOBEKA.

1. O6H_[I/IC (I)I/ISI/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA MCTAJlJIOB, CIIOCOOBI MOJIYYCHUA. KOppOBI/ISI MCETAJIJIOB.

[1PG 2
I1P63
I1P64
I1P65
I1P61
I1P67
I1P68
I1P69
I1P66
OK 01
OK 02
K 2.4
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2. O6mme (pu3nuecKne u XUMHYECKHE CBOMCTBA HeMETaILTOB. TUnu4HbIe cBoiicTBa HemeTaioB [V— VII
TPYyIIL.

3. XuMHYeCcKHe CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHN4YCCKUX BEIICCTB.

IIpakTHyecKue 3aHATHS 2
1. Be3omacHoe UCIONIBb30BaHUE JIE3UHPUIMPYIONIINX MOIOIIUX CPEACTB B JICTCKUX YUPEIHKICHUSAX.
Tema 3.3. Coaep:xanue yueOHOro MaTepuaJia 2 [1P6 2
WNnentudukanus - I1P63
HEOPTAHHYECKHX Penrenue sKcriepuMEHTAIBHBIX 3a]a4 MO XMMHYCCKUM CBOHCTBAM METAIOB M HEMETAIUIOB, 110 PG4
—— pacro3HaBaHMIO U TIOJTYYCHUIO COCTMHEHNI METAIIIOB U HEMETAJUIOB. I1P65
W nenTudukaiys HEOPraHUIECKUX BEIIECTB C UCIOIb30BAHUEM MX (PH3UKO-XMMHYECKHX CBOWCTB, P61
XapaKTEPHBIX KaYeCTBCHHBIX peakiuii. KauecTBeHHBIC peakiuu Ha Cyibdar-, KapOoHAT- U XJIOPU/I- P&7
AQHWOHBI, HA KATUOH aMMOHWSI.
I1P68
JlaGopaTopHbIe 3aHATHSI 2 I1P69
I1P66
1. JJaboparopnas padota «nentudukanus HEOPraHMUECKUX BEIIECTBY. OK 01
Pemenne skcriepuMeHTANBHBIX 3a7a4.
p OK 02
KonTposbHas padora 2 CBOHCTBa HEOPTAHMYECKHUX BENIECTB. 2 OK 04
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelIECTB 21
Tema 4.1. Copnepxxanue yueOHOIro MaTepuasa 4 I1P6 2
Knaccudukanus, ~ - I1P63
cTpocHHe 1 [NosiBnenue n Pa3sBHTHE OPraHMeCKOH XHMHH KaK HayKH. [Ipenmer oprannveckoit xumun. Mecto IIPG4
Y 3HaUYEHHUE OPraHUYEeCKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK.
HOMEHKJIaTypa I1P65
XUMHUECKOE CTPOCHHE KaK TOPSIOK COSJAWHEHHs] aTOMOB B MOJICKYJIE COTJIACHO MX BaJICHTHOCTH. P61

OCHOBHBIC MOJIOKECHUS TCOpHUU XUMUYCCKOTO CTPOCHUSA OPraHUYCCKHUX COeIMHEHUI AM. BYTJ'IepOBa.
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OpraHUu4YEeCKUX VYrnepoaHblii CKENeT OpPraHu4ecKOM MOJIEKYJbl. 3aBUCHUMOCTh CBOMICTB BEIIECTB OT XMMHMUYECKOTO I1P67
BELICCTB CTPOCHMS MOJIEKYJI. FI30Mepus U u30MepHI. OK 01
[lonatue o QynkumonansHOM Tpynme. Pamukan. [lpuHumnsl kiaccuUKAUU OPraHUYECKUX [IK 2.4
coequHeHn. MexyHapoiHasl HOMEHKJIaTypa U IPUHIIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHU.
[Tonatue 00 a30TcoAEpKAIMUX COCTUHEHUAX, OMOIOTMUECKH aKTUBHBIX BEIIECTBAX (YIJIEBOJAX, KUPaX,
OemnKax u Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)
Homenknarypa oprann4eckux COeJUHEHUM OTIENIbHBIX KIacCOB (HACBILLIEHHbIE, HEHACBILLEHHBIE U
apOMAaTUYECKUE YIJIEBOJOPO/bI, CIIUPTHI, ()EHOIBI, allbJAECTH/bI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKUX BEUIECTB OTICIBHBIX
KJIaCCOB, WCIOJb3ysl MX Ha3BaHUsA IO CHCTEMaTHMYECKOW M TPUBHAIBHOM HOMEHKJAType (ITHJIEH,
alleTHJICH, TJIHIEPUH, (eHoy, GopMaNblIerua, YKCycHas KHUCIIOTa, TJIWIMH). Pacdersl mpocreiiieit
(bopMyIIbl OpraHMYeCKOW MOJIEKYJIbl, HCXO/ISl U3 3JIEMEHTHOI'0 cocTaBna (B %)
1. IIpenmer oprannueckoi XuMuu. OCHOBHBIE ITOJIOKEHHSI TEOPUHA XUMHUECKOTO CTPOCHHUS
opranudeckux coenunenuit A.M. bytieposa.
IIpakTHyeckue 3aHATHS
1. CocraBieHue NOIHBIX U COKPALIEHHBIX CTPYKTYPHBIX ()OPMYJI OPraHUYECKUX BELIECTB, UCIOJIb3YS X
Ha3BaHUs. Pacuersl mpocTeiiieid (GopMysbl OpraHU4ecKOi MOJICKYIIbI, UCXO/IS U3 COCTABA.
Tema 4.2. CpoiictBa | Conepxanue y4e0HOIro MaTepuasa I1P6 2
OpPraHUYeCcKUX I1P63
COeIMHEHHi OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKHX COEIMHEHUN OTJIENbHBIX KJIacCOB (0COOEHHOCTH [IP64
KJIaCCU(pUKALMU 1 HOMEHKJIATYpbl BHYTPHU KJlacca; FTOMOJIOTMUECKUN psiji U 001as popMyiia; H30Mepus; [1PG5
¢u3nyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEHHUS): P61
— TpeJesbHbIE YIIIEBOAOPOb!l (AJIKaHbl M LMKJIOANKaHbl). ['OpeHrne MeTaHa Kak OJMH U3 OCHOBHBIX I1PG7
MCTOYHUKOB TEIJIa B IPOMBIIIJIEHHOCTH U ObITY. CBOMCTBA NPUPOIHBIX YIIIEBOJOPOJIOB, HAX0XK/IEHUE B P68
IIPUPOJIE U IPUMEHEHUE AJIKAHOB; P69
— HempeAenbHbIE (aJKEHBbI, aJKUHBl M aJKAJAMEHbl) W apoMaTHyYecKhe YriieBojoponsl. ['openue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU ISl CBAPKU U PE3KU METAJIIIOB 11Po6
— KUCIJIOPOJICOJIEpKAIe COeNMHEHHS (CITUPTHI U (PEeHOIIbI, KapOOHOBBIE KMCIOTHI U A(PHPHI, aJIbIETHIbI OK 01
U KETOHBI, XHUPHI, yriaeBojsl). [IpakThueckoe NpUMEHEHUE STHICHTJIHMKOJS, TIUIepuHa, (eHoa. OK 02
[Tpumenenue Qopmanpaernaa, aneTaabAeruia, YKCYCHOHM KHUCIOTH. MbUIa Kak COJM  BBICHIMX OK 04
IIK 2.4

Kap6OHOBLIX KHCI0T. MoroIiye CBoiicTBa MbLA.
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— a30TcojJiepXKallie COeAMHEHUS (aMUHBI M aMHUHOKHUCIOTBHI, Oenku). BbICOKOMOJIEKYIsIpHBIC
COeMHEHUs (CUHTETHYECKHEe W OMOJIOTHYECKU-aKTHBHBIE). MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO.
ITonmumepusanus 3TuIeHa KaKk OCHOBHOE HAIIPABJIICHUE €TI0 UCII0JIb30BaHUS.

I'eneTndeckas CBA3b MEXKIY KJIACCAMHM OPTaHUYECKUX COCIUHEHUN.

Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHU Ha CBOWCTBA OPraHUYECKHUX
COCIMHEHUH OTIENbHBIX KIIACCOB

1. IlpenenpHble YIieBOAOPObl: CBOWCTBA, HAXOXK/IECHNUE B MPUPOJE U NpuMeHeHue. HenpenenbHble u
apOMAaTUYECKUE YIIIEBOIOPOIBL.

2. Kucnopojaconepxamue coeauHeHHus. Mblla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT. Motomue
CBOMCTBa MbLIa

3. AzoTcoaeprkaiiye coelMHeHus. BbICOKOMOJIEKYIISIpHBIE COEIMHEHNUS.

4. I'eHeTnyeckas CBA3b MCIKAY KiIaCCaMU OPTraHUYCCKUX COCJIMHEHUH.

HpaKaneCKue 3aHATHSA

1. BiusiHue KUCI0poIcCOepKaIINX COSTUHEHHI Ha 3I0pOBhE peOeHKa.

Tema 4.3.
Wnentuduxanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
IIPOU3BOJCTBEHHOMN
JIEeITeIIbHOCTH

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coenuHenus. IIpumenenne u Ouosormueckas posib yriaeBofoB. OKucieHue
YIJI€BOJAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3moB. OOnacTh TNPUMEHEHUs aMHHOKHUCIIOT.
[TpeBparenust 6€1K0B MUIIK B opranu3mMe. buonornueckue pyHkuun 6enkoB. buonornueckue GpyHKIun
XKHUpOB. Poib opraHnueckoil XMMuUu B pelIeHu  MpoodieM MUIIeBoil 0€30MacHOCTH.

Ponp oprannuyeckoil XMMHMM B PELICHUH IMPOOJIEM SHEPreTH4ecKoil 0e30MmacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3/IaHUM HOBBIX MaTEpUAJIOB, HOBBIX HCTOUHUKOB YHEPTUU (aJIbTEpHATHBHbIE UCTOUHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIacCOB

[1PG 2
I1PG3
[1P64
I1PGS
I1P61
I1P67
I1P68
I1P69
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YeJI0BeKa (YyriaeBoJopoAdbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIC, ANbACTHABI U JIp.), CMBICI I1P66
MOKa3aTelis NpeiesIbHO TOMYCTUMON KOHLIEHTPALIUH. OK 01
WnenTudukanyss OpraHMYECKHUX COCIUHEHHWH OTICNIBHBIX KJIAcCOB (HAa MpHMEpE albAeTHIIOB, OK 02
Kpaxmalia, YKCyCHOU KUCJIOTBI, OCIKOB M T.I.) C UCIOJIB30BaHUEM HX (PU3UKO-XHMHUYECKUX CBOWCTB H OK 04
XapaKTEepHBbIX KauyeCTBEHHBIX peakuui. [leHarypauust Oenka npu HarpeBaHuu. LIBeTHble peakiuun K 2.4
0enkoB. BO3HMKHOBEHME aHAJIMTHUECKOIO CUTHAjJa C TOYKU 3PEHUS XUMHUYECKHMX IPOLECCOB IIpU
OPOTEKaHUM  KAa4eCTBEHHOW  peakluu, [O3BOJIAIOLIEH  MACHTU(UUUPOBATh  IMPEJI0KEHHBIE
OpPraHMYECKHE BEUIECTBA
1. bruonoruyeckast posib yriaeBoJoB, O€IKOB, )KUPOB. Posib oprannyeckoil XUMHUH B PELICHUN MPOOIIEM
NUILEBOH O€30M1aCHOCTH.
2. Ponb opraHuyeckoil XMMHM B DPELICHHH INpoOJieM 3HepreThyeckoi Oe30macHOCTH, B Pa3BUTHU
MEJUILMHBI, CO3/JAHUH HOBBIX MAaTEPHAIIOB, HOBBIX UCTOYHUKOB YHEPTUU.
JlabopaTopHble 3aHATHUS
JIaGoparopHas pabota: “MneHTudukanus opraH4yeckiux COeAMHEHUH OT/IENIbHBIX KJIaCcCOB™.
Kourpoasnas padora 3 CTpykTypa v CBOMCTBA OPraHUYECKUX BEIIECTB
Paspean S. Kunernyeckne 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui
Tema 5.1 Cxopocts | Conepxanue y4eOHOro MaTepuasa I1P6 2
XUMHUYECKHX I1P63
peaxkuuii. [1PG4
XuUMAYECKoe CKOpOCTh peakiiu, ee 3aBUCUMOCTb OT PA3IUYHBIX (PaKTOPOB: MPUPO/Ibl PEArHPYIOIIUX BELIECTB, 11PG5
PpaBHOBECUC KOHIIGHTpAllUl pPEarupyronuX BeEIIEeCTB, TEMIIEpAaTypbl M IUIONIAJAM PEAKIMOHHOW ITOBEPXHOCTH. I1P61
TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHH. I1P67
ObpaTumocTh peakiuil. XUMUYECKOe PaBHOBECHE U €r0 CMEILlEHUE M0/ IeHCTBUEM PA3INYHBIX I1P68
(bakToOpoB (KOHIIEHTpAIMs pEareHTOB WK MPOJYKTOB PEaKkIiH, IaBJIeHHe, TeEMIepaTypa) ISl CO3TaHus [IP69

ONTUMAJIBHBIX YCIOBUI MPOTEKaHUs XUMUYecKux npoueccos. [Tpunnun Jle [larense.
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Perienue npakTHKO-OPHEHTUPOBAHHBIX 33JJaHUI Ha aHANIN3 (PAaKTOPOB, BIUAIONINX HA H3MEHEHHE

I1P66

CKOpPOCTH XMMHUYECKOU peakliiy, Ha IpuMeHeHue npunuumna Jle-Ilarense. OK 01
OK 02
1. CkopocTh peakuuu, ee 3aBUCHUMOCTb OT Pa3NUYHBbIX (akTopoB. TeruioBbie 3¢pPeKThl XUMHUECKUX K 2.4
peakiuii. OOGpaTUMOCTb peakluii. XMMHUYECKOE PAaBHOBECHE U €I0 CMEILIEHHUE MOJ] IeHCTBUEM pa3InYHbIX
¢daxropos. [punmumn Jle [latense
IIpakTnyeckue 3aHATHS
BnusHue creneHM W3MENbYEHMsI JIEKAPCTBEHHBIX IPENapaToB HA CKOPOCTh HEWTpalld3aluu
OTPABJISAIOLIMX BEILECTB.
Pazneu 6. PactBopsI
Tema 6.1. Coaep:xanue yueOHOTro MaTepuaJia I1P6 2
[lonsarue o I1P63
pacTBopax PactBopenue kak ¢(usuko-xumuyeckuil npouecc. PactBopel. CriocoObl MPUTrOTOBIEHUS PacTBOPOB. P64
PactBopumocTs. MaccoBasi a0 pacTBOpeHHOro BemiecTBa. CMbICH IOKas3aTens NpeaeabHO I1PG5
JIOITYCTUMON KOHIIEHTPAIH U €T0 UCIOJIh30BAHNE B OLIEHKE SKOJIOTMYECKON 0€30MacHOCTH. P61
[TpaBuia 3KOJOTMUYECKH L€J1eCO00pa3HOro HOBE/eHNs B OBITY U TPYAOBOM AEATENbHOCTH B LENAX P67
COXpaHEHHUsI CBOETO 3/I0POBbsl M OKPYXKaroIlel IPUPOIHON Cpe/ibl; OMACHOCTh BO3/ICHCTBUS HA KUBBIC
OpraHU3MBbl ONPEJEIICHHBIX BELIECTB. I1P68
Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHHUI Ha PaCTBOPHI, UCIIOIb3yEMbIE B OBITOBOM 11P69
Y IPOU3BOACTBEHHOM EATEIIBHOCTH YEJIOBEKA I1P66
I1P610
OK 01
1. PactBopsl. PacTBoprMOCTh. MaccoBast 1011 paCTBOPEHHOTI'O BELIECTBA. OK 02
[TpuroTroBneHne pacTBOPOB /s A€3UH(PEKINHU B IETCKUX YUPEKACHUSIX. OK 07
K 2.4
Tema 6.2. Conepskanue ya4eGHOro MaTepuasia I1P6 2
Hccaenosanue I1P63
cBOiicTB pacTBopoB |/IPUTOTOBIICHHE PACTBOPOB 3a/[aHHON (MACCOBOM, %0) KOHIEHTPALMH (C MPAKTHKO-OPHEHTHPOBAHHBIMU [IPG4

BOIPOCAaMH) U OIIPEJICIIEHUE CPEJIbl BOJAHBIX PACTBOPOB.
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Pewrenue 3anad Ha IPUTOTOBIIEHUE PACTBOPOB I1P65

I1P61

JlabopaTopHble 3aHATHUS [1P67

I1P68

ITP69

I1P66

OK 01

JlabGopaTtopHas pabota «IIpurorosneHue pactBopoBy. Pemenue 3a1ad Ha IPUTOTOBJICHHE PACTBOPOB. OK 02

OK 04
I[IK24

IIpodeccnoHaIbHO-0PUEHTUPOBAHHOE COJepPKAHNE (COAepPKaHUe IPUKJIATHOTO MOIYJIA)

Pa3znen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa [1PG 2
I1P63

Tema 7.1 Xumusi B |OcHoBHOE comepkaHue P64
ObITY U P65
MIPOU3BOJACTBEHHOMN Hogetimme 1ocTmxeHNs: XAMUYECKON HAYKU M XUMUYECKOM TeXHoJoruu. Pois xuMuu B obecrieueHun P61
ACATCIIBHOCTH 9KOJIOTUYECKOM, 3HepreTquCK0171 M MHIIEBOI 0€30IacHOCTH, Pa3BUTHH MCOULIMHBI. HpaBI/ma IIOKUCKA U [1P67
HCIIoBCKa aHaJIM3a XUMUYECKOH MH(POPMAIIUH U3 PA3IMYHBIX UCTOYHUKOB (HayuHas U ydueOHO-Hay4yHas INTepaTypa, P68
CpeacTBa MaccoBoil nHpopMaiuu, ceTh MIHTepHET) P69

[Touck u aHanu3 KeWcoB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUH C y4eTOM OymyIeit

npodeccnoHaNbHOM EATENBHOCTH 10 TeMaM: «BIusHue XJI0pCcoaepKaliuX MOIOIIUX CPEACTB Ha ITPo6

3JI0pOBbE AeTel», KAHTHOMOTHKH, UX BIMSIHHUE HA IETCKUIA OpraHu3M», «JIlekapcTBa amns aerel Ha [TPo10

OCHOBE PaCTUTEJIbHBIX MPENApaToBy, «be3zonacHas npeaMeTHO-pa3BUBAIOIIAs CPe/ia B COLIMAIBHO- OK 01

KYJIbTYPHOH ACSATENHHOCTHY, «MCTIOIB30BaHIE YKOJIOTHIECKH YHCTHIX M 0€30MaCHBIX PEIMETOB U OK 02

MAaTEepHAJIOB JIJIA MPOBEACHUSA KYJIbTYPHO-MACCOBBIX MEPONPUITUI U T€ATPATU30BAHHBIX OK 04

MPEICTaBICHUIN. OK 07
IIK 2.4

3ammra: [IpencraBnenne pe3ynbTaToB pelIeHUsI KEMCOB B (popMe MUHH-IOKIIAJIA C Mpe3eHTaIuen
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Hogeiimme nocTnkeHns XUMHUECKOW HAyKH U XUMUYECKOH TexHoJoruu. Ponb xumun B o0ecieyeHun
9KOJIOTUYECKOH, SHEPreTU4eCcKOi U NUILEeBOH 6e3011aCHOCTH, Pa3BUTUN MEJULIMHBI.

HpaKaneCRne 3aHATHSA

[Tonck m aHanmM3 KEHCOB O MPUMEHEHWHM XMMHYECKUX BEIIECTB M TEXHOJOTHHA C Y4eToM Oymyiei
npodeccnoHanbHOM e TEIbHOCTH.

1. «be3onacHas mpeIMETHO-pa3BUBAIOIIAs CPEA B COLIMAIBHO-KYIBTYPHOU ACSTEIHHOCTIY,

2. «/cnonp30BaHUE IKOJIOTUYECKU YMCTHIX U O€30MacHBIX MPEAMETOB U MaTepUaloB ISl MPOBEACHUS
KYJIbTYPHO-MAaCCOBBIX MEPOIIPUATHI»

3. «/cnonp30BaHUE IKOJOTUYECKH YHUCTHIX U OE30MACHBIX MPEAMETOB U MATepUANIOB ISl MPOBEACHUS
TEaTPAIIM30BAHHBIX MPEICTABICHUIN.

3ammura: Hpe,[[CTaBJ'IeHI/Ie PE3YyIbTAaTOB PCIICHUA KEHCOB B (bopMe MHHHU-A0KJIaga C HpGSGHTaHHCﬁ

HpOMe)KyTO‘{HaH arrecranud 1mo JMCIMIJInHE (3aqu)

CamocrosiTesibHas padoTa:

IToaroroBka K HpOMe)KYTOHHOﬁ aTTeCTalnu

Bcero

72
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3. YcaoBus peajqu3anum nporpaMMbl 001eo6pa3oBaTeJbHOH TUCIHIIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreYeHnIo
Jnsg peanuzanuu mporpaMMbl JTUCUUIUIMHBL JTOJDKHBI OBITH IIPEIYCMOTPEHBI CIEAYIOLIUE
CIelMaIbHbIE TIOMEIICHUS: YICOHBI KaOMHET XUMUU W/ WM Y4eOHOH XMMUYECKOH JIabopaTopuu.

OO6opynoBanue yuyeOHOro kaOuHera (HArJIS/IHbIE MOCOOHUsI): HAOOPHI MAPOCTEPKHEBBIX
Mojiele MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CIOKHBIX BEIIECTB
W/WIIN KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpalioB, Tabnuia MeHseneesa,
yaeOHble GUIBEMBI, IUGPOBBIC 00pa30BaATEIIbHBIC PECYPCHI.

TexHuveckue cpeacrsa 00y4eHHMsi: KOMIBIOTED C yCTPONWCTBaMU BOCIPOU3BEIECHHUS 3BYKa,
INPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHUMEIWWHAs JOCKa, yKa3Ka-TIpe3eHTep ISt
IIPE3EHTALAMN.

OobopynoBanue Jadoparopuu U Ppado4YuX MecT JIaDOPATOPHM: MEH3YPKH, NHUIETKHU-
KaIeJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHBIE U ITOKPOBHBIE CTEKJA, IUIAHLIETHI IS
KareJbHBIX peakluii, GuiIbTpoBalibHAasg Oymara, MPOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOku, (OHAPUKH, HAOOP PEAKTUBOB, CTCKJISIHHBIC MAJOYKH, IITATHBBI Ui MPOOUPOK; MEPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNuTeNnbHble HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, ¢apdopoBbie YalIKu, MAHIETH, QWIBTPHI OyMa)kHbIe, BaTa, Mapisi, 4acOBBIC CTEKIIA,
ANEKTPOIUIUTKH, TAOOPATOPHBIE IITATHUBBI, CIUPTOBBIC TOPEJIKH, CIMYKH, MPUOOP AJS MOTyYeHUS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeIH I MPOOUPOK, CKIISTHKU [Tl XPaHSHUS
PEaKTHBOB, pa3JIaTOYHbIC JIOTKU; XuMHUueckue crakanbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTEJIbHbIE LIUIMIBI; CEKYHIOMEPHI (TaliMepbl), MepHble TpoOupku (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mur), BomsHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st tutpoBanusa (50 u 100 mut); MHAMKATOpHBIE TMOJOCKU it ompeneneHuss pH u cranmaprHas
WHAMKATOpHAs IIKaJla; YHUBEPCAIbHBIN HHIMKATOp; nuneTku Ha 1, 10, 50 mu (uam go3zaropsl Ha 1, 5
u 10 mu1), OrOpeTKH JUIs TUTPOBaHUS, MeauIMHCKHE mmpunbl Ha 100—150 M1, nabopaTtopHbie W/HIH
aHaJTUTHUYeCKUe Bechbl, pH-MeTpsl, CymmibHbIHN mKad, 1 Ap. 1adopaTopHOE 000pyI0BaHUE.

3.2. UnpopmanoHHoe odecniedeHne peajn3aluu NporpaMmmbl

1. Jlnsa peanu3anuy nporpaMmbl OMOIMOTEUHBINH (POoHI 00pa3zoBaTeIbHON OpraHu3aly 10JIKEH
UMETh T[I€YaTHbIE W/WIM DBJEKTPOHHblE oOpa3oBaTelibHble W HHPOPMAIMOHHBIE PECYPCHI,
pPEKOMEH/I0BaHHbIE ISl CIIOJIb30BaHMsI B 00pa30oBaTeIbHOM IIpoliecce, HE cTapIle 5 JeT ¢ MOMEHTa
U3JIaHUs.

2. PexoMeHyemble NedaTHbIE U3/IaHUs 1O peain3aluy o011eo0pa3oBaTeNbHON AUCIUTUINHBI
IPEJICTaBJICHbl B METOAMYECKUX PEKOMEHAIUAX 10 OpraHu3alnun o0yueHusl.

OcHOBHBIC NEYATHBIC H3JAHUSA

1. Audunorenoa, M. B. Xumus: yuyeOHHK ¥ TPaKTUKyM ISl CpEeAHEronpodeccruoHanbHOTO
obpazoBanus / 1. B. Audunorenora, A. B. babkos, B. A. IlonkoB. — 2-e u31., ucnp. U JI0M. —
Mocksa: UznarensctBo FOpaiit, 2022. — 291 c.

2. eromuxuna, H. A. O6mas xumus: yueonuk mis CI1O / H. A. llleronuxuna, JI. B. MunaeBckas.
— Camnkr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumust: yueOHUK U MPAKTUKYM JIJIs1 CpeIHEro mpodeccrnoHalbHOro 00pa3oBaHUs
/ A. b. Huxonsckuii, A. B. CyBopoB. — 2-e u3j.,nepepad. u gon. — Mocksa: M3narensctBo FOpaidT,
2022. — 507 c.

4. Xumus: yaeOHHK 1715 cpeiHero npogdeccuonanbHoro oopasosanus / 0. A Jlebenes, I. H. ®anees,
A. M. Tony6es, B. H. llanoan; mox obmieit pegaknueii I. H.®angeeBa. — 2-e u3z., mepepad. u 101.
— Mocksa: U3narensctso FOpaiit, 2022. —431 c.

JonosHuTeIbHBbIE HCTOYHUKH

1. Xumus. 10 xnace. Yrnmyonénnslii yposens : yueonux/ B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun,
A.A. lpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. —M.: [Ipoceemenne, 2022. — 446, [2] c.: ui.

2. Xumus. 11 knacc. Yrnyonéunslii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3emenxo, A.A. Jlpo3nos,
B.B. JIynun; on pen. B.B. Jlynuna. — M.:Ilpocsemenune, 2022. — 478, [2] c.: ui.
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3. Xumus. Yrmyonennsiit ypoBeHb. 10—11 kmaccel: pabodas nmporpamma k iuaun Y MK B.B. Jlyauna:
yueOHo-MeToanueckoe mocodue / B.B. Epemun,A.A. [Iposznos, .B. Epemuna, 3.10. Kepumos. — M.
Hpoda, 2019. — 324, [1] c.

4. Meronunueckoe nocobue k yueobnuky B. B. Epemuna, H. E. Ky3pmenko, B.W. Tepenuna, A. A.
HposnoBa u ap. «Xumus. YrnyoneHHbId ypoBeHb». 10 kmacc / B.B. Epemun, A.A. JIpo3nos, 1U.B.
Epemuna, B. 1. Maxonwuna, O. 0. CumonoBa, 3.10. Kepumos. — M.: Jlpoda, 2019. — 339 c. : ni.
5. Metoaudeckoe nocooue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.Jlpo3noBa u Jp.
«Xumus. Yryonenusiii ypoBenb». 11 kmace / B. B. Epemun, A.A./lpo3nos, U.B. Epemuna, H.B.
Bonkosa, H.B. ®upcrona, 2.10. Kepumon. — M.: JIpoda,2019. — 423 c. : u.

6. I'ycera, E. B. Xumus qist CI1O: yae6HO-MeToquueckoe nocobue / E. B.I'yceBa, M. P. 3uranmmuna,
H. W. KymukoBa. — Kazaus: KHUTY, 2019. — 168 c. —ISBN 978-5-7882-2792-4. — Tekcr:
AIIEKTPOHHBIN // Jlanb : AIIEKTPOHHOONOIHOTEUHAS cuUcTeMma. — URL:
https://e.lanbook.com/book/196096 (narao6pamenus: 14.10.2022). — Pexxum goctyna: Jyisi aBTOPHU3.
I10JIb30BATEIIEH.

7. Uepnukosa, H. 0. Xumus B tocTynHoM u3noxkeHuu: yaueoHoe nocoodue ans cro / H. FO. UepHukosa.
— 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316¢. — ISBN 978-5-8114-9500-9. — Texkcr:
AIICKTPOHHBIN // Jlanb: AIIEKTPOHHOOMOIHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/195532 (nara obpamenus: 14.10.2022). — Pexxum goctyna: aJist aBTOpHU3.
I10JIb30BATEIICH.

8. llleBuuupina, JI. B. Xwumus: yuebnoe mocobume / JI. B. IlleBHunwina, A. W.AmapaeB. —
Hosocubupck: HI'TY, 2019. — 92 c. — ISBN 978-5-7782-3345-4. —TexcT: aneKkTpoHHbIil // Jlans:
ANIEKTPOHHO-OMOmMoTeuynas cucrema. — URL:https://e.lanbook.com/book/118505 (nara oOpamieHus:
14.10.2022). — Pexwum nocTyna: ajsi aBTOPHU3. MOIb30BATENCH.

9. biuuos, JI. H. Xumus: yaeonuk s CIIO / JI. H. bimuos, U. JI. Tlepdunosa, T. B. CokonoBa. —
2-e u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — Tekcr:
AIIEKTPOHHBIN /! Jlanb: AIIEKTPOHHOOUOIMOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/167183 (nara obpamenus: 14.10.2022). — Pexxum goctyma: i aBTOPU3.
II0JIB30BATEIIEH.

10. I'a6puensH, O. C., JIbicoBa, . I. Xumus: kaura aus npenogasarens: yued.- METoA. mocooue. —
M. Akagemus, 2019. - 332 c.

11. Yepuukosa H. FO., MemepsikoBa E. B. Pemaem 3agaun mo XMMHUU CaMOCTOSITEIbHO: yueOHOE
nocobue / H. 0. Uepnurkosa, E. B. MemepsikoBa — CanktllerepOypr: Jlans, 2022. — 328 c.

12. Pe3nukoB B. A. COopHUK ynpaXHEeHUH 1 337a4 IO OpraHMYecKoi XuMuK:yueoHoe nocobue / B.A.
Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kanyctuna A. A., Xansuenko U. I, JIu6anos B. B. O0mas u Heopranndeckasxumus. [Ipaktukym
/ A. A. Kanyctuna, U. T. Xansuenko, B.B. JIu6anos — CaunxrtllerepOypr: Jlans, 2020. — 152 c.
HNurepHer-pecypcesl

1. hvsh.ru — XKypnan «Xumus B mikosne.

2. https://postnauka.ru/themes/chemistry — nekuumn mno xumuu Ha caite IlocTtHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4dHo-momynsipHbI MTPOEKT «IJIEMEHTHI OOJBIION
Hayku» ((hU3MKa, XMMHsI, MaTEeMaTHUKa, aCTPOHOMHSI, HAYKHU O )KU3HH, HayKu o 3emiie). HoBocTu Haykw,
KHUTH, HAyYHO-TIONYJISIPHBIE CTaThH, JEKIUH, SHIUKIIOTETHH.

3. http://gotourl.ru/4783  (http://potential.org.ru/)41  CaliT Hay4HO-NOMYJSAPHOIO  JKypHajia
«Torenmmam». Kypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pasznen «Xumus».

4. http://gotourl.ru/4785 (http://www .hij.ru/)CaiiT Hay4HO-TIOMTYIIPHOTO KypHAJIa «XUMHUS U )KU3HbY.
Kypnan n3ngaéres ¢ 1965 r.
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4. KOHTpPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHHUSA 00111€00pPa30BATEILHON THCHUUIIIMHBI « XUMHS»

KOHTpOJIB U OLCHKa pC3yJIbTaTOB 06yqu1/151 OCYHICCTBJIACTCA MPENIOAABATCIICEM B IMPOLIECCE

IIPOBE/ICHUS NPAKTUYECKUX 3aHATUN U J1aOOpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE BBIITOJIHEHUS
00y4aromuMuUCs WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIEeNOBaHMUA. Pe3ynbraThl 00y4deHHS
OIpeNIeNIAI0T, YTO O0yYaroIuecs: JOJKHBI 3HaTh, MOHMMAaTh M JIEMOHCTPUPOBATh IO 3aBEPIIECHUU

W3Y4YEHUS JUCHUTIIUHBI.
Jis popmupoBaHUS, KOHTPOJIE U OLIEHKH PE3YyJIbTaTOB OCBOCHUS Y4E€OHOU HCIUILUIMHBI

UCTIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpONPUATUH, TPEICTABISIONIas COOOH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTamMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (npeametnbie pe3yabtathl no aucuuiuie) u GI'OC CIIO.

No OK/IIK Monyas/Pa3znen/Tem PesyabTar obyuenus THunel OHCHO‘{HEIX
a MeponpUsITHI
I | OcHoBHOE copep:xaHue
1 Pa3nen 1. OcHoBBI Popmyposars,
0a30Bble NOHATHS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHUH
1.1 | TIP61 Tema 1.1 Crpoenne |CocraBusate xumuueckue |1. Tect «Ctpoenue
I1P62 aTOMOB XMMHMUYECKUX |(OPMYJIbI COEAMHEHUN B |aTOMOB
I1P63 3JIEMEHTOB M TIPUPO/IA |COOTBETCTBUU CO XAMHYECKHX
I1P64 XHUMHYCCKOM CBS3U. |CTEICHBIO OKHUCIICHUS 3JICMCHTOB U
I1P65 XUMHUYECKUX DJIEMEHTOB, [IpUpoaa
I1P67 HCXOJIS M3 BAJICHTHOCTH |XUMHUYECKOM
OK 01 u CBSI3U.
AIEKTPOOTPHUIIATENILHOCT |2. 3a1auu Ha
u COCTaBJICHHUE
XHUMUYECKHX
bopmyn
JIBYXaTOMHBIX
COE€OUHEHUI
(oxcuaoB,
CyIb(pHIOB,

TUAPUJIOB U T.I1.).
3. 3agaHus Ha
HCITOJIF30BaHIE
XUMHUYECKOM
CUMBOJIUKH U
Ha3BaHUM
COECIUHEHNHN 10
HOMEHKJIaType
MEKTYHApOIHOTO
cor3a
TEOPETUYECKON 1
MPUKIaIHON
XUMHHU U
TPUBHUAIIbHBIX
Ha3BaHUU UIA
COCTaBJICHUS
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OK/IIK

Monyas/Pa3znen/Tem
a

Pe3yabTar 00y4yeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

XUMHYECKUX
dbopmyn
JIBYXaTOMHBIX
COCIUHCHUI
(okcuaoB,
Cynb(HIOB,
TUAPUJIOB U T.I1.) U
Apyrux
HEOPTaHHYECKUX
COCAUHCHUI
OT/JENbHBIX
KJIACCOB

1.2

I1P61
I1P62
I1P63
[1P64
ITP65
I1P67
I1P66
I1P68
I1P69
OK 01
OK 02

Tema 1.2
[Tepuonnueckuii
3aKOH U
MepUoInYeCcKas
CHCTEMa XUMHYCCKUX
anemenTtoB J[.1.
Menneneesa

XapakTepu3oBaTh
XUMHYECKHE DJIIEMEHTHI B
COOTBETCTBHM C UX
MMOJI0KEHIEM B
MePUOJIUYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB
JI.1. MeHnaeneeBa

1. Tect
«Meramuieckue /
HEMETaJUIMYECKUE
CBOMCTBA,
3IEKTPOOTPHULIATEN
BHOCTB U CPOJICTBO
K 3JIEKTPOHY
XUMHUYECKUX
3JIEMEHTOB B
COOTBETCTBUE C UX
AIEKTPOHHBIM
CTPOCHHUEM U
MOJIOKEHUEM B
MIEPUOINYECKOMN
cucremMe
XUMHUYECKUX
anemenTtoB J[.1.
MenneneeBay.

2. [IpakTuueckue
3a/laHMs Ha
YCTaHOBJICHUE
CBSI3U MEXAY
CTPOCHHEM aTOMOB
XUMHUYECKUX
AJIEMEHTOB H
MEPUOIUYECKUM
W3MEHEHHUEM
CBOWCTB
XUMHUYECKHUX
3JIEMEHTOB U UX
COeIUHEHNN B
COOTBETCTBHUU C
MTOJIO’KEHHEM B
ITepuoanueckoit
CHUCTEME.

3. ITpakTuko-
OPHUEHTUPOBAHHBIE
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OK/IIK

Monyas/Pa3znen/Tem
a

Pe3yabTar 00y4yeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

TEOPETHYCCKHUE
3a7aHus Ha
XapaKTEPUCTUKY
XUMHYECKUX
AJIEMEHTOB:
«Meramnieckue /
HEMETaJUTHYCCKUE
CBOMCTBA,
AIEKTPOOTPHUIIATE
BHOCTB U CPOJICTBO
K JIEKTPOHY
XUMHYECKUX
AJIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM
CTPOCHHUEM U
MTOJIOXKEHHUEM B
MEPUOINYECKOMN
cucreMe
XUMHYECKUX
AJIEMEHTOB

J.1. MenneneeBa»

Pazpgea 2.
XuMuuyeckKue
peakuumn

Xapakrepu3oBaTh
THIIBI XUMHUYECKHUX
peaxuuii

KonTpouabnas
padora
«Ctpoenne
BellecTBa U
XUMHYEeCKHe
peaKkuumy

2.1

I1P62
I1P63
[1P64
ITP65
I1P61
I1P67
I1PG8
OK 01
OK 04

Tema 2.1 Turmsr
XUMHUYECKUX PEeaKInid

CocraBisTh peakuuu
COC/TMHCHMS,
pasnokeHusi, oOOMeHa,
3aMEIICHHS,
OKHCIIUTEIbHO-
BOCCTAHOBUTEIbHBIC
peaxIu

1. 3agauu Ha
COCTaBIICHHE
YpaBHEHUH
peaKLuii:

— COeUHEHUS,
3aMeIICHUS,
pasoKeHHUS,
oOMeHa;

— OKHCJIMTEIBHO-
BOCCTaHOBUTEIIBLHBI
X peakiuu ¢
HCIOJIb30BaHUEM
MeTona
AIIEKTPOHHOTO
OanaHca.

2. 3amaun Ha
pacdeT Macchl
BEILIECTBA UIIH
00BéMa

ra3os II0
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OK/IIK

Monyas/Pa3znen/Tem
a

Pe3yabTar 00y4yeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

U3BECTHOMY
KOJIMYECTBY
BElIeCTBa, Macce
Wi 00bEMY
OJIHOTO U3
YYaCTBYIOIIHNX B
peaKiuu BEIIeCTB;
pacyéThl

Macchl (00bEMa,
KOJTMYECTBA
BEIIIECTBA)
MIPOYKTOB
peaxiuu, ecim
OJIHO W3 BEIIECTB
UMeeT MPUMECH

2.2

Tema 2.2
DIEeKTPOIUTHYCCKAS
IHACCOLIAANNS 1
HOHHBIH 00MeH

CocraBisTh ypaBHEHHUS
XUMHUYECKHX PEaKIUH
MOHHOTO OOMEHa ¢
y4acTuem
HEOPraHNYECKUX
BEILIECTB

1. 3aganus Ha
COCTaBIICHUE
MOJICKYJIIPHBIX U
MOHHBIX PEaKIUi C
y4acTHEM KHUCIIOT,
OCHOBaHWH U
coJeH,
YCTaHOBJICHUE
M3MEHEHUS
KHCJIOTHOCTH
cpenbl

2. JJaboparopnas
pabota "Tumsl
XUMUYECKHUX
peakuuit"

Paznen 3. Ctpoenue
U CBOiiCTBA
HEOPraHUYeCKUX
BellleCTB

HccaenoBats cTpoeHue
M CBOMCTBA
HEOPraHUYeCKHX
BellleCTB

KonTtpoabHasn
padora
«CsoiicTBa
HEOPraHH4YeCKHUX
BellecTB)
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OK/IIK

Monyas/Pa3znen/Tem
a

Pe3yabTar 00y4yeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

3.1

I1P62
I1P63
I1P64
I1PG5
I1P61
I1P67
OK 01

Tema 3.1
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposats
HEOPTraHUYECKHE
BEIIECTBA B
COOTBETCTBHUU C UX
CTpPOEHUEM

1. Tect
«HomeHnknarypa u
Ha3BaHHE
HEOPraHUYECKUX
BEIIECTB UCXO/IS U3
X XUMHYECKOHN
(hopMyIIBI UK
COCTaBJICHUE
XUMUYECKON
dbopMyIbI HCXOs
U3 Ha3BaHUs
BEI[ECTBA I10
MEXTYHapOHOMN
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3ajaum Ha
pacueT MaccoBoit
J1os1i (Macchl)
XUMHUYECKOTO
aJeMEeHTa
(coenuHeHus) B
MOJIEKYJIe (CMecH).
3. IlpakTuueckue
3a/1aHusl 110
KIlacCcH(pUKaIuy,
HOMEHKJIAType U
XUMUYECKUM
dbopmynam
HEOPraHUYECKHUX
BEIIIECTB
pa3IMYHBIX
KJIACCOB.

4. IlpakTnueckue
3a/1aHus Ha
omnpeneneHue
XUMHAYECKOU
aKTUBHOCTH
BEIIIECTB B
3aBUCUMOCTH BUJA
XAMHYECKOW CBSI3U
U THIA
KPUCTAJUTMYECKOU
peleTKu

32

I1P62
I1PG3
[1P64
ITP65
I1P61
I1P67

Tema 3.2 dusuxo-
XUMHUYECKHE CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcraHnaBiauBaTh
3aBHCHUMOCTh (PU3UKO-
XHMHYECKHUX CBOMCTB
HEOPTraHUYECKHUX
BEILECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a

1. Tect
«OcobennoctT
XAMHYECKUX
CBOMCTB OKCHOB,
KHCJIOT,
OCHOBaHHI,
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OK/IIK

Monyas/Pa3znen/Tem
a

Pe3yabTar 00y4yeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

I1P66
ITP68
I1P69
OK 01
OK 02

TaKXe TUIa
KPUCTAJUIMYECKOU
peLeTKH

aM(pOTEPHBIX
TUAPOKCHUJIOB U
coJeiy.

2. 3ananus Ha
COCTaBJICHUE
yYpaBHEHUU
XUMHYECKHUX
peakuuii ¢
y4acTUEM MPOCTHIX
U CJIOKHBIX
HEOPraHUYECKUX
BEILIECTB: OKCHJIOB
METAaJIJIOB,
HEMETAJUIOB U
aM(pOTEPHBIX
AJIEMEHTOB;
HEOPraHUYECKUX
KHCJIOT, OCHOBaHUM
1 aM(OTEPHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX
coJeH,
XapaKTepU3yIOIIUX
HX CBOWCTBA U
CrocoObl
MOJTyYECHUSI.

3. ITpakTHko-
OPUEHTHUPOBAHHBIC
TEOPETHUYECKHE
3a/1aHus Ha
CBOWCTBA U
MOJTyYCHUE
HEOPraHUYECKHUX
BEIIIECTB
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[1P62
I1P63
[1P64
I1P65
I1P61
I1P67
[1P66
I1P68
I1P69
OK 01
OK 02
OK 04

Tema 3.3
WNnentudukarus
HEOPTaHHYECKUX
BEIIIECTB

Uccnenosatn
KaueCTBEHHbIE PEaKLIUU
HCOpFaHI/I'-IeCKI/IX
BCIIECTB

1. IIpakTuko-
OpUEHTUPOBAHHBIC
3a1aHus 110
COCTaBIICHUIO
XUMHAUYECKUX
peakuuii ¢
y4acTueM
HEOPTaHMYECKUX
BEIIIECTB,
UCIIOJIb3YEMBIX JIJIsI
X
UACHTU(DHUKAIIH.
2.JIaGoparopHas
pabora:
“Unentudukanus
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OK/IIK

Monyas/Pa3znen/Tem
a

Pe3yabTar 00y4yeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

HEOPTraHUYECKHUX
BEIIECTB”

Pasnen 4. Ctpoenue
U CBOiiCTBA
OpPraHuvecKux
BellecTB

HccaenoBatrsb cTpoeHue
M CBOMCTBA
OpPraHuYecKUuX BellecTB

KonTpoabHas
pabota
«CTpoenue u
CBOMCTBA
OPraHU4ecKux
BelIeCTB)

4.1

I1P61
I1P62
I1P63
I1P64
I1P65
I1P67
OK 01

Tema 4.1
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIECTB

Knaccugpunmponartb
OpraHUYEeCKHE BEIECTBA
B COOTBECTCTBHH C UX
CTPOCHUEM

1. 3aganus Ha
COCTaBJICHUE
Ha3BaHUU
OpraHUYEeCKUX
COEIMHEHUH 110
TPUBHATBLHOU WU
MEXIyHAPOAHOU
CHUCTEMaTUYECKOU
HOMEHKJIaType.

2. 3amaHus Ha
COCTaBJICHUE
MOJIHBIX U
COKpAaIIeHHBIX
CTPYKTYPHBIX
bopmyn
OpraHUYECKUX
BEIIIECTB
OT/IENbHBIX
KJIaCCOB.

3. 3agaun Ha
onpeaeneHue
MIPOCTEUILIEH
(bopMyIibL
OPraHUYECKOU
MOJIEKYJIbI, HCXOIS
13 3JIEMEHTHOTO
cocrana (B %)

4.2

I1P62
I1PG3
[1P64
I1PG5
I1P61
[1PG7
I1P66
ITP68
I1P69
OK 01

Tema 4.2 CsoiicTBa
OpPTraHUYECKUX
COEeIUHEHUN

YcraHnaBiauBaTh
3aBHCHUMOCTh (PU3UKO-
XHMHYECKHUX CBOMCTB
OpTraHWYECKHUX BEIECTB
OT CTPOEHUSI MOJIEKYJI

1. 3amanus Ha
COCTaBJICHHUE
YPaBHEHUHU
XUMHYECKHAX
peakuuii ¢
y4acTHeM
OpraHUYECKUX
BCIIIECTB Ha
OCHOBaHHH HUX
COCTaBa H
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OK/IIK

Monyas/Pa3znen/Tem
a

Pe3yabTar 00y4yeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

OK 02
OK 04

CTPOCHHSL.

2. 3ajaHus Ha
COCTaBJICHUE
YpaBHEHUU
XUMHUYECKUX
peakuuii,
WJUTFOCTPUPYIOLIUX
XUMHUYECKHE
CBOMCTBA C y4ETOM
MEXaHHU3MOB
MIPOTEKAHUs
JTAHHBIX peaKIui U
T€HETUYECKOMN
CBS3U
OpraHUYEeCKUX
BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuerHble
3a/1a4y 10
YpaBHEHUSIM
peaxkiuu ¢
y4acTuem
OpraHUYECKUX
BEIIECTB.

4. JlaGopatopHas
pabora
“ITpeBpamieHus
OpraHUYeCcKHUX
BEULIECTB IIpU
HarpeBaHuu"

4.3

I1P62
I1P63
[1P64
ITP65
I1P61
I1P67
[1P66
I1P68
I1P69
OK 01
OK 02
OK 04

Wnentuduxarms
OpraHUYECKUX
BEILECTB, X 3HAUECHHUE
Y IPUMEHEHHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOM
ESITENLHOCTH
YyeJIoBeKa

Hccnenosats
KaueCTBEHHbIC PEaKLIUU
OpPraHu4eCcKux
COE€IUHEHUH OTACIBbHBIX
KJIaCCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE
3aJJaHMs 110
COCTaBIICHUIO
XHUMHUYECKHX
peakuuii ¢
y4acTHEM
OpraHUYECKUX
BEIIESCTB, B T.4.
UCIIOIBb3YEMBIX ISt
X
UACHTU(DHUKAINH B
OBITY U
MPOMBILIIIEHHOCTH.
2.JIaGoparopHas
pa0ora:
“Unentudukanus
OpraHUYECKUX
COEeIUHEHNN
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No OK/IIK Monyas/Pa3znen/Tem PesyabTar obyuenus Tunbt OHeHO'{HfIX
a MepOonpUATHH
OTJIEJIbHBIX
KJIacCOB”
5 Paszpnea S. Xapakrepu3oBarhb
Kunernueckue u BJIMSIHUE PA3JIMYHBIX
TepMOAHMHAMHUYECKH |(aKTOpOB Ha
€ 3AaKOHOMEPHOCTH |paBHOBecHe M CKOPOCTH
NPOTEeKAHUSA XHMHUYECKHX peakuui
XHMHYECKHX
peakuuii
5 | I1P62 Tema 5.1 Ckopocth | XapakTepu3oBaTh [IpakTuko-
I1P63 XUMHUYECKHUX PEAKLUN. |BINSHUE KOHIICHTPAlMA |OPUEHTUPOBAHHBIE
[1P64 XUMHUECKOE pearupyromux BeUeCcTB |TEOPETUYECKUE
I1PG5 paBHOBECHE U TEMIIEpaTyphl HA 3a/1aHMs Ha AaHAJIA3
I1P61 CKOPOCTh XUMHYECKHX  |(paKTOPOB,
[1P67 peakimit BIIMSIONINX Ha
I1P66 Xapakrepus3oBaTh U3MEHEHUE
I1P68 BIIMSIHUE U3MEHEHUS CKOPOCTH
I1P69 KOHILICHTPALUU BEIECTB, |XUMUYECKOU
OK 01 PEeaKIMK CPe/Ibl U peaKkIuu.
OK 02 TEeMIIEpaTyphl Ha IIpakTuxo-
CMEIlIeHNE XUMHUYECKOTO |OpUEHTUPOBAHHBIE
paBHOBECHS 3aJlaHus Ha
IIPUMEHEHNE
npuHuuna Jle-
[[Tarenbe mis
HaXO0XICHUs
HaIpaBJICHUS
CMEILEHUS
paBHOBECHS
XUMUYECKON
peaxkuuu 1 aHajau3
¢bakxTopos,
BIIUSIIOLINX Ha
CMEIlIEHNE
XUMHUYECKOTO
paBHOBECHS
6 HccnenoBatb
Pasien 6. Pactsophi HCTHHHBIE PACTBOPBHI C
3aaHHBIMH
XapaKTepUCTHKAMU

34



No OK/IIK Monyas/Pa3znen/Tem PesyabTar obyuenus Tunbt OIIeHO‘{Hf)IX
a MeponpusTHil
6.1 | I1PG2 Tema 6.1 Iloustue o |Pa3nnuaTth UCTUHHEBIE 1. 3amauu Ha
I1P63 pacTBopax pacTBOpHI IIPUTOTOBJICHUE
[1P64 PacTBOPOB.
[1PG5 2. IlpakTuko-
I1P61 OPUEHTUPOBAHHBIE
[1P67 pacyeTHbIe
[1P66 3aJaHus Ha
[1PG8 JIACTIEPCHBIE
ITPG6Y CHCTEMBI,
OK 01 HCIIOJIb3YEMBIE B
OK 02 OBITOBOM U
MPOU3BOJACTBEHHOMN
JeSITEIIbHOCTH
YeJIoBeKa
6.2 | ITPG2 Tema 6.2 UccnenoBarh ¢pusuko-  |JlaGoparopHas
[1P63 Uccnenosanue XMMUYECKHE CBOMCTBa  |paboTa
[1P64 CBOMCTB pacTBOPOB  |UCTUHHBIX paCTBOPOB “IIpuroToBneHue
I1PG5 pacTBOpoB”
[1P61
[1PG7
I1PG8
OK 01
OK 04
II | IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lep KaHue (CoAdepKaHue MPUKJIATHOTO
MOYJIs1)
7 Paznen 7. OueHuBaTh 3ammTa Keiica (¢
Xumus B ObITY U MOCJIeICTBUA ObITOBOM |y4eToM Oyaymieit
NMPOM3BOJACTBEHHOH |H MPOU3BOJACTBEHHOH |mpodeccuoHaJIbH
AeSITeJIbHOCTH AEATEeJbHOCTH oii 1eITeIbHOCTH)
YyeJIOBEKAa YyeJIOBEKA C MO3UIHii
IKOJIOTHYECKOH
0e30MmacHOCTH
I1P62 Tema 7.1 Xumusd B OneHuBath nociieacTBrs |Bo3MOKHBIE TEMBI
I1P63 OBITY U OBITOBOM U KEHCOB:
[1P64 MIPOU3BOJCTBEHHON  |[IPOM3BOJCTBEHHON 1. «be3onacHas
I1PG5 NEeSATETbHOCTH JIeATETbHOCTH YEJIOBEKa |MpeIMETHO-
[1P61 YyeJoBeKa C TO3UIUI pa3BUBaroIAst
[1P67 HKOJIOTMUECKOHN cpena B
I1P66 0€30macHOCTH COITHATHHO-
I1P68 KYJIbTYPHOMI
I1P69 e TEILHOCTH,
I1P610 2.
OK 01 «Hcnonp3oBanue
OK 02 AKOJIOTUYECKH
OK 04 YUCTBIX U
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Ne OK/IIK Monyan/Pasnen/Tem Pe3yabTar 00y4yeHus Tuner OHeHOqu’IX
a MeponpusTHii
OK 07 0€e301acHBIX
MK 2.4 MPEIMETOB U

MaTepHayoB IS
MIPOBEACHUS
KYJIbTYpHO-
MaCCOBBIX
MEpOIPUATHIN

3.
«Mcnonp3oBanue
9KOJIOTHYECKHU
YUCTBIX U
0e30macHbIX
MIPEAMETOB H
MaTepHayoB s
MIPOBEICHUS
TeaTpaIn30BaHHbIX
MIPEICTABICHUI.
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