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1. OOmas xapakTepucTuka padodeii nporpaMMbl 0011€00Pa30BATEILHON IMCIUILIHHDI
«XuMUD

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTeIbHOM
NPOrpamMMmbl

OOmeoOpa3zoBarenbHas — JAUCHUIUIMHA  «XUMHS»  sBIsSETCS  00sA3aTeNbHOM  4acThbiO
001eo0pa3oBaTeIbHOrO IUKJIA 00pa3oBaTelibHOM TporpaMmbel B cooTBeTcTBHHM ¢ PI'OC
cnenuanbHocT 54.02.02 JlekopaTUBHO-IIPUKIIAIHOE HCKYCCTBO U HApPOAHBIE IIPOMBICIIBI.

1.2. Hean 1 mi1anupyemMble pe3y/JibTaTbl 0CBOCHHMS JHCIUILTHHBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

@opMUpPOBaHUE y CTYIEHTOB IPEACTABICHUS O XUMHUYECKOW COCTABIAIOLIEH €CTECTBEHHO-
HAayyHOW KapTUHBl MHpa KaK OCHOBBI IPHUHSATHS PELIEHUN B XKU3HEHHBIX M MPOM3BOACTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJAHOM cpeie.

3agauyu AMCHHUILINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH IMPOTEKaHHsS XHMHUYCCKUX IPOIECCOB U
ABJICHUM B OKPYXKAKOIIEW cpene, LEJIOCTHOM HaydyHOM KApTUHBI MHUpPA, B3aHMOCBS3H
€CTECTBEHHbIX HaYK;

2) pa3BHBaTb YMCHUs COCTaBIISITH (OPMYJIbI HEOPraHUYECKHMX W OPraHMYECKHX BEIIECTB,
YPaBHEHMsSI XMMHMUYECKHX pPEaKLUUH, OOBSACHATh UX CMBICI, MHTEPIPETHPOBATH PE3YJIbTAThI
XUMHUUYECKHUX IKCIIEPUMEHTOB;

3) chopMupoBaTh HaBBIKM MPOBEACHUS IMPOCTEHIINX XHMHUYECKUX OKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ CcOOMIOIeHueM TMpaBWil 0e30MacHOro oOpalleHHus ¢ BellecTBaMH |
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BHBaTh YMCHHUS HCIIOJIb30BaTh HMH(OPMAIMIO XMMHYECKOTO XapaKTepa W3 pa3IudHBIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHUsI TPOrHO3UPOBATH IMOCICACTBHS CBOCH AEATEIBHOCTH U XMMHYECKUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) cdopMupoBaTH NOHUMAHKE 3HAYMMOCTH JTOCTHIKEHUH XUMUYIECKOW HAYKU U TEXHOJIOTHIl JUIs

Pa3BUTHSI COLIMAJIBHOM U TPOU3BOJICTBEHHOU cdep.



1.2.2. Tlnanupyemble pe3yJbTaThl OCBOeHHUs 0011e00pa3oBaTebHOM AucHUILINHBI B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC

COO

Oco6oe 3HaueHHEe TucHUILInHA uMeeT pu popmupoBanuu u pazsutrr OK 01, OK 02, OK 04, OK 07 u I1K 2.6

oommme
KOMIIeTeHUNH

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O6mmue!

JucuMILIHHAPHbIE?

OK 01. Beibupats
CIOCOOBI pELICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacT Tpy/10BOIro BOCHIUTAHUS:

- TOTOBHOCTH K TpYydy, OCO3HAaHHUE IICHHOCTH
MacTepcTBa, TPYI0I00ue;

-  TOTOBHOCTb K aKTHBHOM  JI€ATEITbHOCTH
TEXHOJIOTUYECKON U COLMaTbHON HANpPaBIEeHHOCTH,

CMOCOOHOCTh ~MHUIIMMPOBATH, IJIAHUPOBATH H
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEIbHOCTD;
- UHTEpEC K pa3IuYHbIM cepam
npoecCUOHATLHOMN 1eATENIbHOCTH,

OBiajgeHne  yYHUBEpPCAJIbHBIMM  yY4eOHBIMHU
NMO3HABATEJIbHbIMHU JAeliCTBUSIMM:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh u

aKTyaJIM3upoBaTh MpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBATh CYIIECTBCHHBIH TNPU3HAK WU
OCHOBAaHUsA OJIA CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I u
0000IIEeHHS;

- OmpeAensaTh MeIH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUU MX JIOCTUKCHHUS,

3aaaBaTb

I1P62. BnaseHue CUCTEMOM XMMMYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAas
o0oJyiouKka aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPDHAs Macca, MOJSIPHBIA 00BEM, YIJIEpOJHBIN CKelleT,
(GyHKIMOHATBHAS TPYIIA, PaJUKall, U30MEpHs, U30MEpPbI, TOMOJOTHUECKUI
psii, TOMOJIOTH, YIJI€BOAOPOAbI, KUCIOPOA- U a30TCO/AEpKaIlue COeITMHEHHUS,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (YIJIEBOAbI, >KUPBI, OENKH), MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE  COEIMHEHUS,
KpUCTAJIJIMYECKasl pelleTKa, THUMbl XUMHUYECKUX peakuuil (OKHUCIUTEIbHO-
BOCCTAaHOBUTENbHBIE, 3K30-U SHIOTEPMHUUECKHE, PEAKIIM HOHHOTO 0OMEHa),
pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIMTHI, IEKTPOJIUTHYECKAsS AUCCOLUALINS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIMH, XUMUUYECKOE
paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpPHs XHMMHYECKOTO CTpPOCHHUs
oprannueckux BemiectB A.M. bytiepoBa, Teopust 3IEKTPOIUTHUECKOMN
aucconuanuy, nepuoaudeckuil 3akon [[.J. Menzneneesa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHHUS O CBOWMCTBAaX, COCTaBe, MOJIyUEHUH U Oe30MacHOM HCIIOJIb30BaHUH
BOKHEHIINX HEOPraHWYECKUX U OpPraHWYecKUX BeIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

! Vka3bIBaroTCS INYHOCTHBIE M METanpeaMeTHbIe pesyinbraThl n3 ®I'OC COO (B mocnenneii penakiuu ot 12.08.2022) B oTriarossHoit hopme, GpopMupyembie 001e06pazoBaTeabHOI

JUCIUATIIINHON

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




- BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B JCSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJSIM, OIICHUBATH
PUCKU TIOCITIEACTBHIA e TSIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCCJIea0BaTEIbLCKHE AeiiCTBHA:

- BIIJICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATEILCKON 1
MIPOCKTHOM JIeITEIbHOCTH, HAaBBIKAMH pa3pericHus
pooem;

- BBIIBJIATH IPUYMHHO-CICACTBEHHBIC CBS3M M
aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATh TUIIOTE3Y €€
penieHus, HaXOJHUTh apryMEHTBI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUM, 3a7aBaTh
rapameTpbl U KpUTEPUH PEILICHNUS,

- AQHAJIM3HWPOBATH IOJIYUCHHBIC B XOJIC PEIICHHS
3a/1a4d  Pe3yNbTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh HW3MCHCHUE B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTHh 3HAHUS B MMO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEILHOCTH,

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00acTe;

- BBIOBUTaTh  HOBBIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;
- CITOCOOHOCTB MX HMCIIOJIL30BaHUS B
MO3HABATEIHHON M COIMAILHOM MPAKTUKE

npeJiarath

ITP63. chopMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC IPU3HAKH U
B3aMMOCBSA3b M3YyYCHHBIX MOHATHM, IPUMEHATH COOTBETCTBYIOLIUE IOHSATUS
IIpM ONMCAHUU CTPOEHHUSI U CBOMCTB HEOPraHMYECKMX M OpPraHUYECKHUX
BELIECTB U MX IPEBPAILECHUN; BBIABIIATH B3aUMOCBA3b XUMUUECKUX 3HAHHUM C
MOHATHUSIMU U IIPEICTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

IIP64. chopMUPOBAaHHOCTH YMEHUW WCIOJb30BaTh HAMMEHOBAHUS
XUMHUYECKUX COEIMHEHUN MEXIYHapOJHOIO COI3a TEOPETUUYECKON U
MPUKIIAAHON XMMUU U TPUBUAJIbHBIE HA3BaHUsI B)KHEHIIINX BELIECTB (3THIIEH,
alleTWICH, TVIMIEpUH, (EeHON, (OopMabAerull, YKCYyCHas KUCIOTa, TIIHLUH,
yrapHblii ra3, YIJIEKHCIIBIM ra3, aMMHaK, TallleHas M3BECTb, HEralleHas
W3BECTh, MUTHEBAS COAA U APYTHX), COCTABIATH (POPMYIIBI HEOPTAHUIECKHUX U
OpPraHUYECKUX BEIIECTB, YPAaBHEHMsS] XMMHUYECKHX pEaKLHid, OOBACHATh UX
CMBICJ; IOJATBEPKJIATh XapaKTEpHble XHWMHUYECKHE CBOMICTBa BEIIECTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMHU U 3aIUCAMU YPABHEHMM XUMHUYECKHUX
peakuuii;

ITP65. chopMHpOBAaHHOCTE YMEHUH YCTAHABIMBATh HMPHUHAIJIEKHOCTh
W3Y4YEHHBIX HEOPraHMYECKUX U OPraHUYECKUX BEIECTB K ONPEACIECHHBIM
KJIaccaM U IpylIaM CO€IUHEHUH, XapaKTEpHU30BaTh UX COCTAaB M BaKHEUIINE
CBOMCTBa; OIpeneisTh BUIbl XUMHUYECKUX CBsI3€il (KOBaJIEHTHasl, MOHHa,
MeTaJlJIn4YecKasi, BOJOPOAHAsI), THUIIBI KPUCTAIUIMUECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

IIP61.  cdopmHpOBaHHOCTH  MpEACTaBIEHUI: O  XUMHYECKOH
COCTaBJISIIOLICH €CTECTBEHHOHAayYHOM KapTUHBI MHpa, pOJUM XUMHUHU B
MO3HAHUU SIBJIEHUN NPUPONbI, B (HOPMUPOBAHMM MBIIUIEHUS M KYJIbTYpBI
JUYHOCTH, €€ (PYyHKIMOHAIBHON I'paMOTHOCTH, HEOOXOAUMOMN ISl peIIeHus
MPAKTUYECKHX 3a/1a4 M HKOJOTHUYECKH 0OOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY
3I0POBBIO U IIPUPOJHON CpEAE;

ITP67. chopMHpPOBAaHHOCTH YMEHUN TPOBOIUTH PACUETHI 10 XUMUYECKUM
dbopMylnaM U ypaBHEHHUSM XHMMHYECKUX pEaKUUd C HCIOIb30BAaHHEM
(U3NYEeCKUX BEJIMYUH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOPMaJIbHBIC YCJIOBHUS) Ta30B, KOJWYECTBA
BEIIECTBA; MCIOJb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS JUIsl TPUHATUA
pelIeHni B KOHKPETHBIX )KM3HEHHBIX CUTYALIUSAX, CBSI3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM




OK 02.
Ucnonp3oBath
COBPEMEHHBIC
CpeICTBa MOUCKA,
aHaJM3a u
MHTEpIIpEeTaluu
UHPOpPMALIUHU U
nH(pOpPMallMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATTLHOM
NEeSITEIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAyKM M OOILIECTBEHHOW MPAaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MeCcTa B
MIOJINKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOMI
KYJIbTYpbl KaK CpEICTBAa B3aUMOJAEUCTBUS MEXITY
JIFOJIbMU U TTIO3HAHUS MUDPA;

- OCO3HaHUE IICHHOCTUM HAy4YHOW JeSATEIbHOCTH,

TOTOBHOCTb  OCYILECTBJIATh ~ NPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITENIbHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OBinajgeHne  yHUBEpPCAJIbHBIMM  Y4eOHBIMHU

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padoTa ¢ nunopmanmeii:

- BJIaJIeTh HAaBBIKAMU IMOJYyYCHHs] MHPOPMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIHHO
OCYILIECTBIATh IIOUCK, aHAIN3, CUCTEMaTU3ALUI0 U
MHTEpPIpEeTANI0 HHPOPMAIUH PA3IUYHbIX BUJIOB U
¢bopM npencTaBieHus;

- co3JaBaTh TEKCThl B pa3iMuYHbIX (opmarax c
y4eTOM Ha3HaueHus HHGPOpMAlMM M IIeNeBOH
ayIUTOpPUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
IIPEICTABICHNS U BU3YyaIU3aliHy;

- OLEHMBATb JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMalUK, €€ COOTBETCTBHME IIPABOBBIM H
MOPaJIbHO-ITHUYECKUM HOPMaM;

- HCIOJB30BaTh CpEACTBA HH()POPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B peLICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX u
OpPraHM3allMOHHBIX  3ajad ¢  COOJIOJACHHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€301acCHOCTH,

IIP68. cdopmupoBaHHOCTH yMEH IJIAHUPOBATH W  BBITIOJHSATH
XUMHUYECKUM JKCHEPUMEHT (MPEeBpALCHUs] OPraHMYeCKHX BEIIECTB MpHU
HarpeBaHuu, IMOJYyYEHUE 3TUJIEHA U HU3YYEHHE €ro CBOMCTB, KAUECTBEHHbIE
peaKuuu Ha aJIbJIeru/Ibl, KpaxMaJj, YKCYCHYIO KHCJIOTY; JeHaTypalus OeIKoB
NpU HAarpeBaHUM, I[BETHHIC PEAKLUUU OEJIKOB; MPOBOJUTH PEAKIUU HOHHOTO
oOMeHa, OmpeeNsaTh CpeAy BOJHBIX PAacTBOPOB, KAUECTBEHHBIE PEAKIMHM Ha
cynbdar-, kKapOOHaT- M XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHUS; peIaTh
AKCIICpUMEHTANIbHBIE 3aaun 1o Temam "Metamel" u "Hemeramnsl") B
COOTBETCTBUM C IIpaBWJIaMHU TEXHUKU O€30IaCHOCTH IIPU OOpPALEHUH C
BelIeCTBaMH U JaOOPaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTAaThI
XUMHAYECKOT0 IKCTIIEpUMEHTa B (hOopMe 3aIMCH YPAaBHEHHI COOTBETCTBYIOIINX
peakuuii 1 GopMyIHUPOBATH BBIBOBI HA OCHOBE 3THX PE3Yy/IbTATOB;

IMP69. copMHPOBAHHOCTE YMEHHS AHAIM3HPOBATH XUMHUYECKYIO
nH(MOpMALIHIO, TONYyYaeMyH) M3 Pa3HbIX HCTOYHUKOB (CpPEICTB MacCOBOM
nHpopmanuu, cetb IHTEepHET U Apyrue);

ITP66. BnaseHue OCHOBHBIMU METOJIaMU HAy4YHOTO MO3HAHUS BEIIECTB U
XUMAYECKHX  SIBICHUH  (HaOmroneHwe,  M3MepeHHe,  JKCIIEPHMEHT,
MOJIETTUPOBAHUE);

ITP67. chopMUPOBAHHOCTh YMEHUI IPOBOUTH PACUETHI [0 XUMHUYECKUM
dbopMynaM U YpaBHEHUSIM XHMMYECKMX peaKIUil ¢ HCIOJIb30BaHHEM
(U3MUECKUX BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpMaJbHbIE YCJIOBHS) Ta30B, KOJUYECTBA
BEIIECTBA; HCIOJb30BAaTh CHUCTEMHBbIE XUMUYECKHE 3HAHUS JUIsl MPUHATUS
pELIeHNI B KOHKPETHBIX )KM3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BELIECTBAMU U
UX IPUMEHEHUEM




THUTHEHBI, pPeCcypcocOepekeHHs, TpaBOBBIX H
THYCCKUX  HOPM, HOPM  HH(POPMAIHOHHOM
0€30I1acHOCTH;

- BJIaJIeTh HaBbIKAMM PAclO3HABaHMsI U 3AILUTHI
uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPEIEICHUIO;
-OBJIaJICHUE HaBbIKAMHU yueOHo-
UCCIIEIOBATENIbCKOM, MPOEKTHOM U  COLMAIbHOMN
NeSTeIbHOCTH;

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

OBjaaaenue YHUBEPCAJIbHBIMHA
KOMMYHHKATHBHBIMU J1eHCTBUSIMMU:

0) coBMecTHaA AeATEIbHOCTD.

- TIOHMUMaThb M MCIIOJb30BaTh MPEUMYIIECTBA
KOMAaHTHOW ¥ MHIAWBHyaTbHOIN paboTHI;

- IPUHHAMATh LEJIH COBMECTHOW JESITEIbHOCTH,
OpPraHu30BbIBaTh U KOOPJAWHHUPOBATH ICHUCTBHS IO
€€ JOCTHKEHHIO: COCTaBIATh IUJIaH JEHCTBHIA,
pacnpenensaTb pojid ¢ Y4€TOM MHEHUN YYaCTHUKOB
00CYyXKIaTh pe3yNbTaThl COBMECTHON paboThI;

-  KOOPJIWHHUPOBAaTH U BBINOJHATH paboOTy B

YCIOBUAX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATErMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OgiajieHne YHUBEPCAJIbHBIMHU PEryJsiTUBHBIMU
AeCTBUAMU:

') MPUHATHE ce0s1 U APYTUX JI0/eii:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JFOACH
MIPY aHATN3E PE3yIbTaTOB JCSITCILHOCTH;

IIP68. cdopMuUpPOBaHHOCTH yMEHUU IUIAHUPOBATH H  BBIMOIHSITH
XUMHUYECKUHA JKCHEPUMEHT (MIpeBpalleHHs] OpPraHMYeCKUX BEIIeCTB MpHU
HarpeBaHuu, MOJyYEHHE 3TUJIEHA U HU3YUYEHHE €ro CBOMCTB, KaUECTBEHHbIE
peaKuuy Ha albJeru/ibl, KpaxMal, YKCYCHYIO KUCIIOTY; AeHaTypalus OeIKoB
IIPY HarpeBaHWU, IIBETHHIC PEAKIMU OCJKOB; MPOBOJUTH PEAKIIMA WOHHOTO
oOMeHa, OmpeeNsiTh CpeAy BOJHBIX PAacTBOPOB, KAYECTBEHHBIE PEaKIUU Ha
cynbdar-, KapOOHAT- W XJIOPUI-aHUOHBI, HAa KATHOH aMMOHUS, pEIIaTh
JKCIIEpUMEHTaNbHbIe 3afaun 1o TemMaMm "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUHM C IpaBWJIaMU TEXHUKU OE€30MacHOCTH NpU OOpalleHHH C
BelIeCTBAaMH U JaOOPaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATH PE3yIbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA B (JOpME 3allMCH YPAaBHEHUN COOTBETCTBYIOIINUX
peakuuii 1 GopMyIUPOBATH BHIBOIBI HA OCHOBE 3THX PE3YyJIhTaTOB




- IpU3HABaTh CBOE MPABO U MPABO APYTUX JTIOACH Ha
OIIMOKHU;

- pa3BHUBATh CIIOCOOHOCTH MTOHUMATH MUD C
MO3UIUH JIPYrOro 4eJIOBeKa,

OK 07. B o6s1acTH 3K0/10rMYECKOr0 BOCIIUTAHHUSA: IIP61. cdopMHpPOBAaHHOCTH  MPEACTABICHUI: O  XUMHYECKOU
CopelicTBOBaTH - c(OPMUPOBAHHOCTb 3KOJIIOTUYECKON KYJIbTYPHI, | COCTABISIONICH €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, pOJIU XUMHUU B
COXPaHEHHIO MMOHMMAHHUE BIIMSIHHS COIMAILHO-OKOHOMHYECKUX | MO3HAHUM SBJICHHUHA MPUPOABI, B (HOPMUPOBAHMH MBIIUICHUS U KYJIBTYPbI
OKpY’KaroIeu MPOLIECCOB ~ HA  COCTOSHUE  NPUPOJHOM M | IMYHOCTH, ee (PYHKIMOHAIHHOW I'PaMOTHOCTH, HEOOXOAUMOMN JUIsl peleHus
Cpelibl, COLIMAJILHOW  Cpelbl, OCO3HaHWE TJI00ATHLHOTO | MPAKTHYECKUX 3a/1a4 U IKOJOTUIECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
pecypcocOepexeH | XapakTepa IKOJIOTUYECKUX MPOOIeM; 3I0POBBIO U IPUPOJHOM Cpee;
10, IPUMEHSTh - IUIAHUPOBAHHE M OCYLIECTBIICHUE JCHCTBUI B IMP610. chopmupoBaHHOCTH YMEHUH COOJIFOIATh MPaBUIIA YKOJIOTUICCKU
3HaHUS 00 OKpYy)Xarolleld cpeae Ha OCHOBE 3HAHUS IENei | 11e1eco00pa3Horo MOoBeIeHUss B OBITY W TPYIOBOHM AESATENBHOCTH B ILIENSAX
W3MEHEHUU YCTOMYHUBOTO Pa3BUTHUS YEIOBEUECTBA; COXpaHEHHUS CBOETO 3/I0POBBS M OKPYKAIOLIEH MIPUPOIHON CPE/Ibl; YIUTHIBATh
KJINMATA, AKTUBHOE HETPUATHUE JEHCTBUM, IPUHOCSIINX BPEJ | ONACHOCTh BO3ICHCTBUSA HA JKUBBIE OpPraHU3Mbl OIPEICICHHBIX BEIIECTB,
TIPUHITUTIBI OKpY>Karollen cpeje; MMOHUMAs CMBICT TIOKa3aTeNsl MPeAeIbHON JOIMYCTUMON KOHIIEHTpAIuU
OepexIINBOrO - yMEHHE TMPOTHO3UPOBATH HEOIArONPUATHBIC
IIPOU3BO/JICTBA, 9KOJIOTUYECKHUE TOCICACTBUS MPEATPUHUMACMBIX
3¢ hexTuBHO JNENUCTBUM, MPEAOTBPALLATh UX;
JIeHCTBOBATH B - pacumperune OTIbITa NeSATeTbHOCTH
Ype3BbIYATHBIX 9KOJIOTUYECKON HaIlPaBJIEHHOCTH;
CUTYaIUsIX - OBJIaJIeHUE HABBIKAMH Y4eOHO-

HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU

NEeSTeTbHOCTH;
K 2.6. B 06.1acTH 3K010THY€CKOT0 BOCIIUTAHMS IIP61. chopMUpOBaHHOCTH MPEACTABICHUN: O XUMHUYECKOW COCTABIISIONIEH

O0ecrieunBaTh U
co0Jr01aTh MpaBuiia
U HOPMBI
0€30I1aCHOCTH B
npohecCuOHANBHOM
JEATETLHOCTH

- c(OpPMHPOBAHHOCTb 3KOJOIMYECKOU KYJIbTYPHI,
IIOHUMAaHHE BIIMSHUS COLMAIbHO-3KOHOMMYECKHUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIUAIBHOU
Cpelbl, OCO3HAHHE [JIOOANBHOTO  XapakTepa
HKOJIOTUYECKUX MPOoOIIeMm;

- IUTAHUPOBAHWE W OCYIIECTBICHHE IEHCTBUU B
OKpYJKalolllel Cpele Ha OCHOBE 3HAHUA Leei
YCTOMYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

€CTECTBEHHOHAYyYHOW KAapTUHBI MHpa, POJM XMMHH B IIO3HAHUU SIBICHUUN
npupoabl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €€
(YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOUMOMN JUIs PEIIeHUs MPaKTUYECKUX
3aJa4 U 3KOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHOM Cpelie;

ITP610. chopMHpOBaHHOCTHh YMEHUM COOTIOIATh MPABHJIa YKOJIOTHUECKH
11eJ1eco00pa3HoOro MoBeieHus] B OBITY M TPYJOBOM IEATEIbHOCTH B IIEJAX
COXPAHEHHUsI CBOETO 3/I0POBbS U OKPYKAOIIEH IPUPOJHON CPENIbl; YUUTHIBATh




AKTUBHOE HENPUATHUE NEUCTBUM, IPUHOCSAIINUX BpEL
OKpY>Kalolleu cpee;

- yYMEHHME IpPOTHO3UPOBaTh HEOIArONpUATHBIE
JKOJIOTUYECKHE TIOCIEICTBUSA INPEANPUHUMAEMBIX
JEHCTBUMN, IPEAOTBPALIATh UX;

- pacumpeHue OIIbITA JeSITeIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;
- OBJIaJICHUE HaBBIKAMHU yueOHo-

HCCIIEIOBATENILCKOM, MPOEKTHOW M COLHMAIBHOU
NEeSATEIbHOCTH;

OIIaCHOCTb BOSZ[GP'ICTBI/ISI Ha JKHMBBIC OpPraHMU3Mbl OHNPCACIICHHLIX BCIICCTB,
IIOHHUMas CMBICJI ITOKa3aTeJIAd HpCHeHBHOﬁ HOHYCTHMOﬁ KOHIOCHTpaluu
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2. CTpykKTypa U coiep:kaHue 001e00pa30BaTeIbHONH THCHHIINHBI « XHMHSD)

2.1. O0beM JUCHUILINHBI H BHbI y4e0HOH padoThI

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72

B T.4.

OcHOBHOE cojep:KaHue 69

BT. Y.:

TeopeTuyeckoe o0yueHue 31
MPAKTUYECKHE 3aHITHS 22
J1a00paTOPHBIE 3aHIATHS 8

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTHpOBaHHOE CodEpiKaHuEe (conepmarme

NPHUKJIATHOTO MOIYJIs1) 6
BT. 4..

TeopeTudyeckoe o0ydueHue 2
MPAKTUYECKUE 3aHATUS 4
IIpome:xyTouHnasi arrecTanus (3a4er) 2
CamocrosiTesbHast padoTa 3
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2.2. TemaTn4eckuii IJIAH H COleP:KAHME THCHUILIHHBI « XHMHUSD)

HaumeHnoBanue Coaepixanue yueOHOro MaTrepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), OBLeM 1ACOoB dopmupyembie
pa3/iesioB U TeM JlabopaTopHbIe U NPAKTHYeCKUe 3aHATHS, IPUKJIATHON MO1YJ/Ib KOMIIeTeHIIHH
1 2 3 4
OcHOBHOe coep:KaHHe 69
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 ITP6 2
CtpoeHue aToMOB I1P63
XAMMIECKIX CoBpemeHHast MOJieb CTpoeHHs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMUYECKUH 3JIEMEHT. T1P64
3JIEMEHTOB U DnektpoHHas KoHpHUrypanus aroMma. Kinaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, P-, d-3J1eMEeHTHI). 11P65
npuposa Banentssle 351€KTpoHbI. BaleHTHOCTE. DJIEKTPOHHAS IPUPOIa XUMUYECKOU CBS3H. I1P61
XUMUYECKOH CBSI3U | DJIEKTPOOTPHULIATEIbHOCT. BUibl XMHUuecKkol CBsI3U (KOBaJeHTHAs!, MOHHAs!, MeTaJuInyecKas, [1P67
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHus OK 01
1. CoBpemeHHas Mojedb CTPOEHHUS aroma. OJIEKTPOHHas MpHPOJAa XMMHUYECKOH CBsi3u. Buabl| 2
XUMHUYECKOH CBSI3U U CLIOCOOBI €€ 00pa30BaHusl.
IIpakTHyeckune 3aHATHA: 2
1. YcraHoBneHHE CBA3M MEXIY CTPOCHMEM aTOMOB XMMHUYECKHX 3JIEMEHTOB, U3MEHEHHEM CBOMCTB 2
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUIN B COOTBETCTBHH ¢ mosioxkeHueM B [1CXD.
Tema 1.2. Conepxanue yueOHOro MaTepuasa 2 I1P6 2
[Tepuoanueckuit I1P63
3aKOH M TabIHIa [Tepuoguueckas cucreMa XuMuueckux dyeMeHToB JI. 1. Menneneesa. @Pu3ndeckuii CMbICI 1IP64
JI.W. Menneneesa | llepuomideckoro 3akona JI.M. Menneneesa. 3akOHOMEPHOCTH H3MEHEHHs CBOHCTB XUMIIECKHX T1PG5
3JIEMEHTOB, 00pa3yeMbIX UMU IMPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHHU C MOJI0KEHUEM P61
XUMHYECKOro aeMeHTa B [leproanueckoil cucreme. MupoBo33peHUECKOe U HaydHOE 3HAUE€HUE P67
ITepuoanueckoro 3akoHa J[.M. Menneneesa. [Iporunoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
I1P68

XUMHUYCCKUX 3JICMCHTOB.
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Pelienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapAKTEPUCTUKY XUMUYECKUX I1P69
3IIeMeHTOB «MeTtaniyeckue / HeMeTaJUTMYECKHe CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh XUMHUECKUX I1P66
9JIEMEHTOB B COOTBETCTBUHU C UX 3JIEKTPOHHBIM CTPOCHUEM U IIOJIO)KEHUEM B IIEPUOANUYECKOM cucTeMe OK 01
xumu4eckux snemenTos .M. Menneneesa» OK 02
IIpakTHYeckue 3aHATHSA 2
1. XapakTepucTuka XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX JEKTPOHHBIM CTPOEHUEM U
nonoxxenueM B [ICXD .. Menpaeneena.
Pa3nen 2. XuMuyeckue peakmuu 10
Tema 2.1. Tunst Coaep:xanue yueOHOro MaTepuaJia 4 ITP6 2
XUMHYECKHUX I1P63
peaKiii Knaccugukanus u THIIBI XUMHUUECKUX PEAKINN C yYaCTHEM HeopraHmdecKux BemecTB. CocTaBiieHUe [IP64
YpaBHEHM peakLuii COeAMHEHMs], PA3JI0KEHHs], 3aMellleH s, 0OOMeHa, B T.4. peaKkl1i TOpeHus, P65
OKHCJIEHUS-BOCCTAHOBJICHHUS. P61
VYpaBHEHUS OKUCIIEHUSA-BOCCTaHOBIEHUS. CTeneHb oKucneHus. OKUCIUTENb U BOCCTAHOBUTEIb. P67
CocraBieHue 1 ypaBHUBaHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (OBP) meTonom
3JIeKTpOHHOrO 6ananca. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUH B IIPUPO/JIE, TPOU3BOICTBEHHBIX OK 01
npolueccax U )KU3HEeAEITeIbHOCTH OPraHU3MOB.
OcHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl 10 YPAaBHEHUSIM XUMUYECKUX peakiuil. Moib
KaK eIMHUIA KOJIMYeCcTBa BelecTBa. MousipHas macca. 3aKOHbI COXPAHEHHUS MacChl U SJHEPTHH. 3aKOH
ABorajipo. MomsipHblit 00beM razoB. OTHOCUTEINbHAS IJIOTHOCTD ra30B. PacueTsl 0 ypaBHEHUAM
XUMHYECKHUX PEAKIMI ¢ UCTIOJIB30BaHUEM Macchl, 00beMa (HOpMaJlbHbIE YCIOBHS) I'a30B, KOJIMUYECTBA
BEIIECTBA
1. Knaccuduxanus u tTunel xumudeckux peakiuit. OBP. Ctenens okucnenus.
IIpakTH4eckue 3aHATHSA 2

1. OcHOBHEIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PpacyeThl IO YPAaBHCHUAM XUMHYCCKUX peaKHI/II\/’I.
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Tema 2.2. Copnepxxanue yueOHOIro MaTepuasa 4 I1P6 2
DNEKTPOIUTHYSCKAS I1P63
JACCOIAAIIHS 1 Teopus 2neKTpoIUTHYECKOHN aucconranuy. MoHbl. DNeKTpOINThI, HEAJIEKTPOIUThL. Peakiiny HoHHOTO I1P64
AOHHELT 06MeH oOMeHa. CocTaBiieHUE peaklinii HOHHOTO 0OMEHa MMYTEM COCTaBJICHMSI UX TMOJIHBIX U COKPAILIEHHBIX 1IPG5
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakluu. 3aJjaHus Ha COCTABJICHUE HOHHBIX PEAKIIH. P61
[1P67
I1P68
1. Teopus 37AEKTPOIIUTUYECKON JUCCOIMAIMHU. Peakiiny HOHHOTO OOMeHa. OK 01
OKo04

JlaGopaTopHble 3aHSITHSI 2

2. JTabopatopHasi pabota « THUITBI XUMUYECKUX PEAKITUI.

KonTpoasnas padora 1 CrpoeHue BelecTBa U XUMHUYECKUE PEAKITUHI 2

Pasznea 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BElECTB 16
Tema 3.1. Copepxanue yueOHOro MmaTrepuasa 4 I1P6 2
Knaccudukanmus, B [1P63
HOMEHKIATYPA H [Ipeamet Heopranudeckoit xumun. Kimaccudukaimsi HeoOpraHm4eckux BemecTB. [I[pocTrie U CoKHbBIE [1PG4
cTpoenue BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUIAPOKCHIBI, KUCIOTHI, COJIN). T1PG5
HeOpraHMHeCKHX B3anmocBs3p HEOpraHUYEeCKUX BEIIECTB. ArperaTHbIe COCTOSTHUS BemiecTBa. Kpucraminueckue u I1P61
BEIIECTR amopHbIe BelecTBa. THUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsipHasl, HOHHAs, I1PG7
MeTaJlIn4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOMN PEIIeTKH. P68
3aBUCHUMOCTh XUMUYECKOW aKTUBHOCTH BEIIECTB OT BHUJIa XUMUYECKOU CBSI3U M TUIIA KPUCTAJUTMUECKOM P69

pemietku. [IprunHBI MHOTOOOPa3us BEIIECTB.

Homenknarypa HeopraHHueCcKHUX BEIIECTB: Ha3BaHHE BEIECTBA UCXOISI U3 UX XUMUYECKOH PopMyITbl 11P66
WJIM COCTaBIICHHE XUMUYECKON (hOPMYJITBI HCXOS M3 Ha3BAaHUS BEIIECTBA MO MEXKTYHAPOTHON OK 01
(MIOITAK) mnu TpuBHalIbHOW HOMEHKIIATYpeE. OK 02
Pemenne mpakTHuecKuWx 3aJlaHU MO KiacCUpUKALMK, HOMEHKJIATYpe M XUMHYECKUM GopMyiaM IIK 2.6

HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (yTapHBII‘/’I ras, yTJ'ICKPICJ'ILIﬁ ra3, aMMHaK, ramcHasd
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U3BECTh, HEeTallleHast U3BECTh, MUTHhEBAs COJIA U IPYTHX): HA3bIBATh U COCTABIIATH (POPMYIIBI XUMUYECKUX
BEILECTB, ONPEIEIATh MPUHAIEKHOCTD K KJIacCy.

HcTounuku XumMudeckoi nHpopmarmu (CpecTB MacCoBOM nHGopMaluu, ceth THTEpHET U IpyrHe).
[Touck nHpOpMaLNK IO HA3BAHUAM, HIIEHTU(UKATOpAM, CTPYKTYPHBIM hopmMynam

1. Ilpenmet Heoprannveckoi xumun. Kiaccupukaius HEOpraHN4eCKUX BEIECTB.

I[IpakTnyeckue 3aHATHS

1. HOMCHKHaTypa HCOPraHNMYCCKHUX BCIICCTB: HA3BAHHUE U COCTABJIICHUEC XUMHUUYCCKHUX (bOpMy.TI BCIIIECTB.

Tema 3.2. Ousuko-
XUMHUYCCKUC
CBOMCTBaA
HEOPraHUYECKHUX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Mertasmrer. O0upe pu3nyeckre 1 XMMUIeCKHUe CBOMCTBa METaIIOB. CTIOCOOBI OTyYCHUSI.
3Ha4yeHHEe METAJJIOB U HEMETAJIIIOB B IIPUPOAE U KU3HEACATEIBHOCTU YEJI0BEKa U OPraHU3MOB.
Koppo3ust meTaiios: BUIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Hewmeranner. Obuye pusznyeckre 1 XMMUYECKUE CBOMICTBa HEMETAIIOB. THITMYHBIE CBOIICTBA
HemetaiwioB [V— VII rpymnn. Knaccudukanus 1 HOMEHKIATypa COSMHEHUI HEMETAILIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IIPUPO/IE.

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

CocraBieHne ypaBHEHNH XUMHUYECKUX PEAKIIUNA C yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETAIOB; OKCHUJOB METAJJIOB, HEMETAUIOB M aM(OTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHUM U aM(pOTEpHBIX TUIAPOKCHJIOB;, HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Pemenne npakTHKO-OpHMEHTUPOBAHHBIX TEOPETHUECKUX 3a/IaHUM HAa CBOMCTBA, COCTAB, OJIYYCHUE U
0e30MacHOe HCIOJb30BAHWE BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MNPAKTUYECKON
JIESATEIbHOCTH YEJIOBEKA.

1. O6H_[I/IC (I)I/ISI/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA MCTAJlJIOB, CIIOCOOBI MOJIYYCHUA. KOpp03I/ISI MCETAJIJIOB.

I1P6 2
I1P63
I1P64
I1P65
I1P61
I1P67
I1P68
I1P69
I1P66
OK 01
OK 02
I1K 2.6
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2. Obmme (hu3ndecKkne ¥ XUMHYECKHUE CBOMCTBA HEMETaIOB. TunuaHeie cBoiicTBa HemeTawios [V— VI
TPYIIIL.

3. X¥MHUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHN4YCCKUX BEIICCTB.

IIpakTHyecKkue 3aHATHSA 2
1. Be3onacHoe UCMOIb30BaHUE MATEPHAIIOB B TOHYAPHOM MaCTEPCKOM.
Tema 3.3. Conep:xanue yueOHOro MaTepuaJia 2 I1P6 2
WNnentudukanus - I1P63
HEOPTAHMHUECKIX Pemenne skcrniepuMEHTANBHBIX 3324 O XMMUYECKHM CBOHCTBAM META/UIOB M HEMETAJLIOB, IO [1PG4
—— pacro3HaBaHHIO U IOJTYYCHUIO COSAMHEHUI METAJUIOB M HEMETAJLIOB. TIPG5
Wnentudukaius HeOpraHn4eckux BEUIECTB C UCMOIb30BaHUEM UX (PU3HMKO-XUMUYECKUX CBOICTB, P61
XapaKTEepHBIX KaYeCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdat-, KapOoHaT- U XJIOpU- P67
AQHUOHBI, HA KATUOH aMMOHHUSI.
I1P68
JlabopaTropHble 3aHATHUS 2 I1P69
I1P66
1. JTabopatopnas pabora «aneHTHuKaLys HEOPraHMUECKUX BEIIECTBY. OK 01
Perienue skcriepuMeHTaIbHBIX 3a]1a4.
P OK 02
Konrtpoannas padora 2 CBoHCTBa HEOPTaHMIECKUX BEIIECTB. 2 OK 04
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BelIeCTB 21
Tema 4.1. Copnepxxanue yueOHOro MaTepuasa 4 I1P6 2
Knaccudukanus, ~ - I1P63
cTpoeHHe 1 [NosiBnenue n Pa3sBHTHE OPraHMeCKOl XHMHH KaK HayKH. [Ipenmer oprannveckoit xumun. Mecto IIPG4
Y 3HaUYEHUE OPraHUYeCKOH XUMHH B CUCTEME €CTECTBEHHBIX HAYK.
HOMEHKJIaTypa I1P65
XUMHUECKOE CTPOCHHE KaK TOPSIOK COSJAMHEHHS aTOMOB B MOJIEKYJE COTJIACHO WX BaJC€HTHOCTH. —

OCHOBHBIC MOJIOKECHUS TCOpHUU XUMUYCCKOTO CTPOCHUSA OPraHUYCCKHUX COeIMHEHUI AM. BYTJ'IepOBa.
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OpraHU4eCKUX VYrnepoaHblii CKENET OpPraHu4ecKOW MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO I1P67
BELICCTB CTPOCHMSI MOJIEKYJI. FI30Mepus U U30MepHI. OK 01
[lonatue o QynkumoHansHOM Tpynme. Pamukan. [lpuHnumnsl kimaccuUKAUU OPraHUYECKUX [IK 2.6
coequHeHn. MexyHapoiHas HOMEHKIIaTypa U IPUHIIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHU.
[Tonsatue 00 a30TcoAEpIKAIMX COCAMHEHUAX, OMOIOrMYECKH aKTUBHBIX BEIIECTBAX (YIIIEBOJAX, )KUPAX,
OemnKax u Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
Homenknarypa opraHn4eckux CO€JMHEHUM OTIENIbHBIX KIAcCOB (HACBIILIEHHbIE, HEHACBILLEHHBIE U
apOMAaTUYECKUE YIJIE€BOJOPO/bI, CIIUPTHI, ()EHOINBI, allbJAECTH/bI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKHUX BEUIECTB OTICIBHBIX
KJIaCCOB, WCIOJb3ysl UX Ha3BaHUsA IO CHCTEMaTHMYECKOW U TPUBHAIBHOM HOMEHKJAType (3THUJIEH,
aneTuieH, rMiepuH, (eHon, (GopmManbierun, yKCycHas KHUCJIOTa, TJIMLIMH). PacyeTsl mpocreiien
(bopMyIIbl OpraHMYECKOW MOJIEKYJIbl, HCXO/ISl U3 3JIEMEHTHOI0 cocTaBna (B %)
1. IIpenmer oprannyeckoit XuMu. OCHOBHBIE MOJIOKEHUS TEOPUHU XUMUYECKOTO CTPOCHHUS
opranuyeckux coenunennit A.M. bytieposa.
IIpakTH4yeckue 3aHATHS
1. CocraBieHue NOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHMUECKUX BEIIECTB, UCIOIb3Ys UX
Ha3BaHUs. Pacuersl mpocreiinieid GopMysbl OpraHU4IecKON MOJICKYIIbI, UCXO/IS U3 COCTABA.
Tema 4.2. CpoiictBa | Conepxanue y4e0HOro MaTepuasa I1P6 2
OpPraHMYECKHUX I1P63
COeIMHEHHi OU3NKO-XUMHUYECKHE CBOMCTBA OPraHMYECKHX COEIMHEHUN OTIENbHBIX KJIacCOB (0COOEHHOCTH [IPG4
KJIaCCU(UKALMU 1 HOMEHKJIATYpbl BHYTPHU KJlacca; FTOMOJIOTMUECKUN psizt ¥ o01as popMyIia; H30Mepus; I1PG5
¢duznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEHHUS): P61
— NpeJesbHbIE YIIIEBOAOPObl (AIKaHbl M LMKJIOANKaHbl). ['OpeHHne MeTaHa Kak OJMH U3 OCHOBHBIX I1PG7
MCTOYHUKOB TEIJIa B IPOMBIIIJIEHHOCTH U ObITY. CBOWMCTBA IPUPOIHBIX YIJIEBOJAOPOIOB, HAXOXKICHHUE B P68
IIPUPOJIE U IPUMEHEHUE AJIKAHOB; P69
— HempeAenbHbIE (aJKEHBbl, aJKUHBl M aJKaJAUEHbl) W apoMaTHYecKHe YriieBojopojbl. ['opeHue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU ISl CBAPKU U PE3KH METAJIIIOB I1P66
— KUCIJIOPOJICOJIEpKAIIUE COeTMHEHHS (CITUPTHI U (PEeHOIIbI, KapOOHOBBIE KUCIOTHI U A(PHUPHI, JIbJETUIbI OK 01
U KETOHBI, XHUpHI, yriaeBojsl). [IpakTuueckoe NpUMEHEHUE STHICHTJIHMKOJS, TIUIepUuHa, (eHoa. OK 02
[TIpumenenue ¢Qopmanbaernaa, auneTaabAeruia, YKCYCHOM KHUCIOTH. MbUIa Kak COJM  BBICHIMX OK 04
I1IK 2.6

Kap6OHOBLIX KHCI0T. MoroIye CBOCTBa MELa.
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— a30TcoJiepXKallie COeAMHEHUS (aMUHBI W AaMHUHOKHUCIOTBHI, Oelku). BbICOKOMOIEKyspHbIC
COeMHEHUs (CUHTETHYEeCKHEe M OMOJIOTHUECKU-aKTHBHBIE). MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO.
ITonumepusanus 3TuIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCII0JIb30BaHUS.

I'eneTndeckas CBA3b MEXIy KJIACCAMHU OPTaHUYECKUX COCIUHEHUN.

Pemienne 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 COEIMHEHNS.

4, 'eneTnyecKas CBI3b MCIKAY KilIaCCaMU OPTraHUYCCKUX COCJIMHEHUH.

HpaKaneCKue 3aHATHUA

1. Texuuka 0€301IaCHOCTH npu pa60Te C JICTKOBOCIINIAaMCHAOIMMUCA BEIICCTBAMU.

Tema 4.3.
Unentuduxanus
OpPTaHUYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
IIPOU3BOJCTBEHHOMN
JIEeATeIIbHOCTH

Coaep:xanue yueOHOro MaTepuaJia

bruooprannueckue coenuHenus. IIpumenenne u Ouosormueckas posib yriaeBofoB. OKucCIeHUe
YIJIEBOJAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3mMoB. OOnacTH TNPUMEHEHUs aMHHOKHUCIOT.
[TpeBpartenust 6e1K0B MUIIH B opranuimMe. buonornueckue ¢pyHkuuu 6enkoB. buonornueckue GyHKIUN
XKHUPOB. PoIib opraHnueckoil XMM1Uu B pelIeHuH MpoodieM MUIIeBoi 0€30MacHOCTH.

Ponp oprannyeckoil XMMHMM B PELICHUH IMPOOJIEM SHEPreTH4ecKoil Oe30MacHOCTH, B Pa3BUTUHU
MEUIUHBI, CO3/IaHUM HOBBIX MaTEpUAJIOB, HOBBIX HCTOUHUKOB YHEPTUU (aJIbTEpHATHUBHBIE UCTOUHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIacCOB

I1P6 2
I1P63
I1P64
I1P65
I1P61
I1P67
I1P68
I1P69
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YeJloBeKa (YyriaeBoZopoAdbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIC, ANbACTHABI U JIp.), CMBICI I1P66
MOKa3aTelisi NPeAesIbHO TOMYCTUMOM KOHLICHTPALUH. OK 01
WnenTudukanyss OpraHMYECKHUX COCTUHEHHUH OTHCNIBHBIX KJIacCOB (HAa MpHMEpE albJeTHIIOB, OK 02
KpaxMaiia, YKCyCHOW KHCIIOTBI, OEJIKOB U T.II.) C UCIOJIb30BAHUEM UX (PU3UKO-XUMHUECKUX CBOWUCTB U OK 04
XapaKTEpHBbIX KauyeCTBEHHBIX peakuui. [leHarypauust Oenka npu HarpeBaHuu. LIBeTHble peakiuu MK 2.6
0enkoB. BO3HMKHOBEHME aHAJIMTHUECKOIO CUTHAjJa C TOYKU 3PEHUS XUMHYECKHMX IPOLECCOB IIpU
OPOTEKAaHUM  KAayeCTBEHHOW  peakluu, [O3BOJIAIOLIEH  HMACHTU(UUUPOBATh  IMPEJI0KEHHBIE
OpPraHUYECKHE BEUIECTBA
1. Buonoruveckasi poiib yrieBoAOB, OCIKOB, KHUPOB. PoJb OpraHnveckoil XMMUU B PELICHUHU MPOodIeM
HUILEBOH Oe30M1aCHOCTH.
2. Ponb opraHMyeckoil XMMHM B DPELICHHH INpOo0JieM 3HepreThyeckoi O0e30macHOCTH, B Pa3BUTHU
MEAMLIMHBI, CO3/JaHUU HOBBIX MaTepUaIoB, HOBbIX HICTOUHUKOB SHEPTUU.
JlabGopaTopHble 3aHATHUS
JIaGoparopHas pabota: “MneHtudukanus opraHMyeckiux COeAMHEHUH OT/ICNIbHBIX KJIacCOB™ .
Kourpoabnas padora 3 CTpykTypa v CBOMCTBA OPraHUYECKUX BEIIECTB
Pazneu S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui
Tema 5.1 Cxopocts | Conepxanue y4eOHOro MaTepuasa I1P6 2
XUMHYECKHUX I1P63
peaxkuuii. [1P64
XuUMAYECcKoe CKOpOCTb peakiiu, €€ 3aBUCUMOCTb OT PAa3JIMUHBIX (PaKTOPOB: MPUPOJIbI PEArMpPYIOLINX BELIECTB, 11P6S
PaBHOBECUC KOHIIGHTpAllUM pPEarupyroluxX BEIIECTB, TEMIIEPAaTypbl W IUIONIAAM PEAKIMOHHOW ITOBEPXHOCTH. I1P61
TennoBble 3¢ (eKThl XMMUYECKUX peakifii. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH. I1P67
O6paTumocTh peakiuil. XUMUYECKOe PaBHOBECHE U €r0 CMEIlEHUE M0/ IeUCTBUEM PA3INYHBIX [1P68
(bakToOpoB (KOHIIEHTpAIMsI pEareHTOB WK MPOJYKTOB PEaKkIiy, IaBJIeHHe, TEMIepaTypa) ISl CO3TaHus [IP69

ONTUMAJIBHBIX YCIOBUI MIPOTEKaHUs XUMUYecKuX npoueccoB. [Tpunnun Jle [larense.
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Perienue npakTHKO-OPHEHTUPOBAHHBIX 33JJaHU Ha aHAN3 (PAaKTOPOB, BIUAIONINX HA H3MEHEHHE

I1P66

CKOpPOCTH XMMHUYECKOU peakliuy, Ha IpuMeHeHue npuHuumna Jle-Ilarense. OK 01
OK 02
1. CxopocTh peakiuu, ee 3aBUCUMOCTh OT pa3iuuHbIX (pakTopoB. TemoBbie 3((HEKTH XMMUYECKUX K 2.6
peakiuii. OOGpaTUMOCTb peakLuii. XMMHUYECKOE PAaBHOBECHUE U €I0 CMEILEHHUE M0J] IeHCTBUEM Pa3InYHbIX
¢daxropos. [punmun Jle [aTense
IIpakTnyeckue 3aHATHS
Bnusinue cremeHM W3MeENbUEHHs JIGKAPCTBEHHBIX IPENapaToB Ha CKOPOCTb HEUTpanu3aluu
OTpPABJISAIOLINX BELECTB.
Pa3neu 6. PactBopsI
Tema 6.1. Coaep:xanue yueOHOIro MaTepuaJia I1P6 2
[onsarue o I1P63
pacTBOpax PactBopenue kak ¢usuko-xumuyeckuil npouecc. PactBopel. CriocoObl MPUTrOTOBIEHUS PAaCcTBOPOB. IIP64
PactBopuMocTs. MaccoBasi 1018 pacTBOpeHHOro BemiecTBa. CMbICH IOKas3aTels MpeaeabHO I1PG5
JIOTYCTUMON KOHIIEHTPALMU U €r0 UCIOJIb30BAHUE B OLIEHKE 3KOJOTM4YECKON OE30MaCHOCTH. P61
[TpaBuia 3KOJIOTMUYECKH L€J1eCO00pa3HOro NOBECHNs B OBITY U TPYAOBOM AEATENbHOCTH B LENAX P67
COXpaHEHHUsI CBOETO 3JI0POBbsl M OKPYXKarollel IPUPOIHON CpeJibl; OMACHOCTh BO3/IEHCTBUS HA KUBBIE
OpraHU3Mbl ONPE/IETICHHBIX BEILECTB. I1P68
Pemienne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUH Ha PaCTBOPHI, HCIIOJIb3YeMbIE B OBITOBOM 11P69
Y TIPOM3BOJICTBEHHOH /I€ATEIbHOCTH YEJIOBEKa I1P66
I1P610
OK 01
OK 02
1. PacrtBopsl. PacTBOprMOCTs. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA. OK 07
[TpuroToBneHHE pacTBOPOB IS AC3MH(EKIINN B IETCKUX YUPEKICHUSIX. [IK 2.6
Conep:xanue yueOHOro MaTepuaJia I1P6 2
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Tema 6.2. [IpuroTroBneHue pacTBOPOB 3alaHHOM (MaccoBoi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU I1P63
UccnenoBanue BOIIPOCAaMH) U OIIPEJICIIEHUE CPEJibl BOAHBIX PACTBOPOB. I1P64
CBOMICTB pacTBOpPOB Pemenue 3aa4 Ha IMPUIroTOBJICHUC paCTBOPOB TIPO5
I1P61
JlabGopaTopHble 3aHATUSA P67
I1P68
I1P69
I1P66
OK 01
JIaGoparopHas pabota «IIpurotosiaenue pacTBopoBy. Perienue 3a1a4 Ha IPUTOTOBJIEHNUE PACTBOPOB. OK 02
OK 04
I1IK 2.6
IIpodeccnonanbHO-0OpMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue TPUKJIAJTHOTO MOAYJIA)
Pa3znen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa I1P6 2
I1P63
Tema 7.1 Xumusi B (OcHoBHOe coepikanue [1P64
OBITY U [IP65
IIPOU3BOJCTBEHHON Hogelimme 1ocTHXeHUs XMMUYECKON HAyKU U XUMUYECKON TeXHOJIOTUH. Posib XuMHM B 0OecriedeHuu P61
ACATCIIBHOCTH 9KOJIOTUYECKOM, 3HepreTquCK0171 M MHIIEBOI 0€30IacHOCTH, Pa3BUTHH MEOWLIMHBI. HpaBI/ma IIOUCKA U [IP67
HCIoBCKa aHaJIM3a XUMUYECKON MH(POPMAITUH U3 PA3IMYHBIX UCTOYHUKOB (HayuHas U yueOHO-Hay4yHas JINTepaTypa, P68
cpezAcTBa MaccoBOi MH(pOpMaLuH, ceTh IHTepHeT) P69
[Touck m aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHI ¢ ydeTroM Oyaymieit
npoeccuoHaNbHOM AESITETbHOCTH MO TeMaM: «AKBapejbHbIE KPAcKU: OMAacHbl WM Oe30macHbl Jis T1P66
pebenka?», «Pojab XMMHUHU B CO3/IaHUM MaTEPHAJIOB /7S IEKOPATUBHO-TIPUKIIAHOTO HCKYCCTBAY, « X UMHUS 11P610
U TPUKIAAHOE MCKycCcTBO «30i0Tasi XoxjoMma», «[xenb», «l'opodenxas pocnuch», «Jlakwu, OK 01
UCTOJb3yeMble MPHU POCIMCH H3AETH: ONacHbl MM Oe30MacHbl JJIs 4eloBeKa», «BiusHue kpacok, OK 02
pacTBopuTeliell Ha OpPraHu3M 4YeloBeKa», «IKOJOTHYecKass OMacHOCTh U 0e30MacHOCTh MaTepUalioB, OK 04
UCTOJb3yeMbIX B TOHYApHOM MacTepckoi», «Marepuanbl W WHCTPYMEHTHI, HUCIOJIb3yeMble IS OK 07
XYJ0’KECTBEHHOU POCIIMCH: OMACHbI UM 0€30MacHBI I YeJIOBEKa» K 2.6

3aH_[I/ITaI Hpe,Z[CTaBJ'IeHI/Ie PE3YIbTATOB PCIICHUA KEICOB B (popMe MHHH-AO0KIIaga C npe3eHTauHeI71
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Hogeiimme nocTnkeHns XUMHUECKOW HayKH U XUMUYECKOH TexHoJoruu. Ponb xumun B o0ecnieyeHun
9KOJIOTUYECKOH, SHEPreTUUECKOM U NUIEeBONH 6€3011aCHOCTH, Pa3BUTUU MEULIMHBI.

HpaKaneCRne 3aHATHSA

Ilouck u aHanM3 KecOB O NPUMEHEHMHM XMMMYECKUX BELIECTB U TEXHOJIOIMH € ydeToM Oyayiiei

poheCcCHOHATILHOM 1eATEbHOCTH

1. «AkBapenbHbI€ KPacKH: OMACHbI WJIM O€30MacHbI ISl peOeHKa?»

2. «Marepuanbl U HMHCTPYMEHTBI, HCIOJb3yeMble M XYyJO’KECTBEHHOM pPOCHMCHU: OIACHBl WIIU
0e30macHbI JUIs 4EI0BEKa»

3. «OKonoruyeckas OnacHOCTb U 0€30MaCHOCTh MAaTEPUAIIOB, UCIIOJIb3YEMbIX B TOHUAPHOM MAaCTEPCKOI»

3amura: [IpencraBnenne pe3yabTaToB pelIeHUs KEHCOB B (popMe MUHU-I0KIIa/1a C Ipe3eHTaluen

IIpomMe:xxyTouHasi aTTecTanus M0 TUCHUILIMHE (3a4eT)

CamocrosiTesibHas padora:

[ToaroroBka K MPOMEKYTOUHOM aTTECTALIMU

Bcero

72
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3. YcaoBus peajusanum nporpaMmMbl 001eo0pa3oBaTebHONH TUCIHIIIMHBI

3.1. TpeOoBaHMsA K MUHHUMAJIBHOMY MaTEePHAJBHO-TEXHMYECKOMY 00ecneYeHH IO
Jnis peanuzanyi IPOTPaMMBbl  TUCHUIUIMHBL JTOJDKHBI OBITH TPEAYCMOTPEHBI CIEAYIOIIHNE
CrelMaTbHbIe TOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOM XMMUYECKOH 1TabopaTOpHH.

Oo6opynoBanue y4eOHOro kabuHera (HArJsIHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIEKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMH TIOJMMEPOB; KOJUIEKIUS TOPHBIX IMOPOA U MHUHEpajoB, Tabiuua MeHnesneesa,
yaeOHbIe (GUIBbMBI, UGPOBBIC 00pa30BaTEIIbHBIC PECYPCHI.

TexHuveckue cpeacrsa 00y4eHHMsi: KOMIBIOTEp C yCTPONWCTBaMU BOCIPOU3BEIEHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C 3KPaHOM, MYJIbTHUMEIUNHAs JOCKA, YKa3Ka-IPe3eHTEp Uit
IIPE3EHTALAMN.

Oo0opynoBanue Jadopatopurm U padovYux MecT JIa0OPATOPUM: MEH3YPKH, IHIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KareJbHBIX peakuuid, GuiIbTpoBasibHAs OyMara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKU, PE3HHOBBIC
npoOKku, QoHapuku, HAOOP PEaKTUBOB, CTEKJISHHBIC MAIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, ¢apdopoBbie YAk, MUHUETH, QWIBTPHI OyMa)kHbIE, BaTa, Mapiisi, YacOBHIE CTEKJIa,
AIIEKTPOIUIUTKH, JIAOOPATOPHBIE MITATHBBI, CIIMPTOBBIC TOPENKU, CIHYKH, MPUOOP U MOIYydSHHS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AepKaTeIH I MPOOUPOK, CKIISTHKU JIJISl XPaHSHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMuueckue crakanbl (50, 100 m 200 mur); mimarenu; MUHLETHI;
TUTEJIbHBIE LIUIMIBI; CEKYHIOMEPHI (TaliMepbl), MepHble Tpodupku (Ha 10-20 M) u MepHbIE KOJIObI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKM A ompenenenus pH u crangaptHas
WHAMKATOpHAs IIKalla; YHUBEpCaIbHbIM UHIUKATOp; numneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 mur), OFOpPEeTKH I TUTPOBaHUs, MeaunuHCKUe mmpuibl Ha 100—150 mu, mabopaTopHbie w/vim
AHATUTUYCCKUE BeChl, pH-MeTphI, CymmabHbIHA mKad, U Ip. 1adopaTtopHOe 000pYyI0BAHHE.

3.2. UnpopmannoHHoe obecrniedeHHe peaju3alui NPorpaMmMbl

1. J1ns1 peanuzanuu nporpaMmMbl OMOIMOTeYHBIN (POHI 00pa30BaTeNbHOM OpraHu3aluy 10JIKEH
UMETh T[I€YaTHbIE W/WIM DBJIEKTPOHHblE 0Opa3oBaTelbHble W HH(POPMAIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE ISl CIIOJIb30BaHMsI B 00pa30BaTeIbHOM IpOLecce, He cTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PexoMeHyemble NedaTHbIE U3/IaHUs IO peain3alu o011eo0pa3oBaTebHON AUCIUTUINHBI
MPEJICTaBICHBI B METOAMYECKUX PEKOMEHAIUAX M0 OpraHu3aluid 00yueHusI.

OcHoBHbIE MeYaTHbIE U3aHUS

1. AHdunorenoBa, M. B. Xumus: y4eOHUK M HOPAaKTUKyM JJs CpeIHEronpodecCHOHAIbHOIO
obpazoBanus / 1. B. Audunorenora, A. B. babkos, B. A. IlonkoB. — 2-e u31., ucnp. U J0M. —
Mocksa: UznarensctBo FOpaiit, 2022. — 291 c.

2. Hleromuxuna, H. A. O0mas xumust: yueonuk st CITO / H. A. llleronuxuna, JI. B. Munaesckasi.
— Camnkr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumust: yueOHUK U IPAKTUKYM JIJIsl CpeIHEro mpodeccrnoHalbHOro 00pa3oBaHUs
/ A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepad. u gom. — Mocksa: U3narensctBo FOpaiir,
2022. — 507 c.

4. Xumust: yaueOHUK U1 cpeiHero npodeccuonanbHoro oopasosanus / FO. A Jlebenes, I. H. ®anees,
A. M. Tony6es, B. H. [llanoax; nox obmeit pexakuueit I. H.dageesa. — 2-e uzn., nepepad. u 101
— Mocksa: U3narensctBo FOpaiit, 2022. —431 c.
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JlonoHUTeIbHbIE HCTOYHUKH
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4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTaTOB 0CBOEHHsI 00111e00pa30BaTEeIbHOM TMCIMILTHHBI

KoHTponb 1 oIeHKa pe3ylbTaToB O0YYEHHsI OCYLIECTBISETCS MpernojaBaTeieM B Ipolecce
MPOBEJICHUS MPAKTUUECKUX 3aHATUN U Ja0OpaTOpHBIX pabOT, TECTUPOBAHUSA, a TAKXKE BBITOJTHEHHS
00yJaromuMHUCs WHAMBUIYAIbHBIX 33JaHUM, MPOEKTOB, HCCIENOBaHMNA. Pe3ynbraTel 00ydeHHS
OTIpEEISIOT, YTO O0OydYarolmuecs MOJDKHBI 3HAaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
U3Y4YEHHUS JUCLIUILINHBL.
Jns gopmupoBaHusi, KOHTPOJII U OLCHKU DPE3YyJIbTATOB OCBOCHUS YUEOHOM NHCIUIUIMHBI
UCTIOJB3YeTCsl CUCTEMa OIICHOYHBIX MEPOIPHITUHN, MPEACTABISIOMmAs COO0H KOMIUIEKC YYeOHBIX
MEPOMPUATHI, COTJIACOBAHHBIX C pe3yiabTaTaMHu 00y4deHHs U cPopMyarpoBaHHBIX ¢ ydyeTtom PI'OC
COO (npeametnsle pe3yapTaTsl N0 qucuuminbe) u PI'OC CIIO.

Ne OK/IIK Monyas/Pa3nen/Tema | Pe3yabtar 00yuyeHus Tuner OueHOqu’ X
MeponpusiTuii
| | OcHOBHOE coep:KaHue
. Pa3zgea 1. OcHoBBI PopMy.IHpoBATH
0a30BbIe MOHATHUS U
CTpOEeHNS BellecTBA
3aKOHBI XUMHHU
1.1 | TIPG1 Tema 1.1 Ctpoenue CocraBisTh 1. Tect «Ctpoenue
I1P62 ATOMOB XMMHUYECKUX XUMHUYECKHEe (POPMYIIbI [aTOMOB XUMUYECKUX
I1P63 AIIEMEHTOB H MIPHUPOJIA COCIMHEHUH B AIIEMEHTOB | MIPHPOJIA
[1P64 XUMHUYECKON CBS3H. COOTBETCTBHUH CO XUMHUYECKOHN CBSI3M».
I1P65 CTENEHbIO OKHUCIEHUS (2. 3ajjaun Ha COCTaBJICHHE
I1P67 XUMHUYECKUX XUMHUYECKUX (HOPMYJT
OK 01 AJIEMEHTOB, UCXOJI U3  |/IBYXaTOMHBIX
BaJICHTHOCTH U coeMHeHuM (OKCUIOB,
IIEKTPOOTPHUIIATEIBHOC |CYIbPHUIO0B, THIPHUIOB U
TH T.IL.).
3. 3ajaHus Ha
UCIIOJIb30BaHUE
XUMHUYECKOW CUMBOJIMKH U
Ha3BAHUM COEIUHEHUM 110
HOMEHKJIAType
MEXIYHApOJAHOTO COI03a
TEOPETUYECKON 1
MPUKIATHON XUMUU U
TPUBUAIBHBIX Ha3BaHHMA
JUTSI COCTABIICHUS
XUMHUYECKUX POpMYTT
JIBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUI0B, TUIPHUIOB U
T.I.) ¥ IPYTUX
HEOPTaHUUYECKUX
COETMHEHUH OTAENBHBIX
KJIaCCOB
1.2 | I1P61 Tema 1.2 [lepuonuueckuii | XapakTepus3oBaTh 1. Tect «Meramnuueckue /
I1P62 3aKOH W TICPUOJIMYECKAs  |XMMHUYECKUE DJIEMEHTHI |HEMETaTHICCKIE
I1P63 CUCTEMa XUMHYECKHX B COOTBETCTBUU C UX  [CBOWCTBA,
[1P64 anemenTos J[.1. ITOJIOKEHUEM B AIEKTPOOTPULATENBHOCTD
I1P65 Menneneena [IEPUOIUYECKON U CPOACTBO K DIIEKTPOHY
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MepOonpUATHH

I1P67
I1P66
I1P68
I1P69
OK 01
OK 02

CUCTEME XUMHUUYECKUX
anemenToB J[.W.
Menpeneesa

XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
J.1. MennaeneeBay.

2. IlpakTrdeckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3U
MEXy CTPOCHHEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U
MEePUOIUYECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX IJIEMEHTOB U
HUX COeNUHEHNH B
COOTBETCTBUU C
MTOJIOKEHUEM B
[lepuonnueckoii cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHbIE
TEOPETHYECKHUE 3aJaHUs
Ha XapaKTEPUCTUKY
XUMHUYECKUX IJIEMEHTOB:
«Merannuueckue /
HEMETaJUTMUYECKUE
CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMUYECKHUX AJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
.. MenneneeBa»

Pa3zgen 2. XumMmnueckue
peaxkiuu

Xapakrepu3oBatb
THUIBI XMMHYECKHX
peaxkuuit

KonTposbnas padora
«CTpoeHne BelecTBa U
XMMHYeCKHe peakuun

2.1

I1P62
I1P63
I1P64
I1PG5
I1P61
[1P67
I1P68
OK 01
OK 04

Tema 2.1 Tunsl
XUMUYECKHUX PeaKnui

CocTaBiATh peakiuu
COCTUHCHMUS,
pa3ioxeHus, oOOMeHa,
3aMelIeHHs,
OKHUCJIUTEILHO-
BOCCTaHOBHUTEIIbHBIC
peakiuu

1. 3agaun Ha cocTaBIEHUE
YPAaBHEHUH PEaKLIN:

— COCOUHEHUS,
3aMEIICHHS, PA3JIOKEHUS,
oOMeHa;

— OKHCJIMTEIBHO-
BOCCTaHOBUTEILHBIX
peakuuii ¢
HCIIOIL30BaHHUEM METO/Ia
AIIEKTPOHHOTO OanaHca.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MepOonpUATHH

2. 3a/auu Ha pacuer
MaccChl BEIIECTBA UIN
00béMa

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO
U3 YYaCTBYIOIIMX B
peaKkiMK BEIIECTB;
pacdEThI

Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEaKLUU, €CIU
OJIHO W3 BEIIECTB UMEET
pUMECH

2.2

I1P61
I1P62
I1P63
I1P64
I1P65
I1P67
OK 01

Tema 2.2
DIIEKTPOJIUTHYECKAS
JCCOIUAIINSA ¥ HOHHBIN
obMeH

CocraBisiTh ypaBHEHUS
XMMHYECKHX PEaKIUH
MOHHOTO OOMEHa ¢
ydacTuem
HEOPTraHNYECKUX
BEILIECTB

1. 3aganus Ha
COCTaBJICHHE
MOJICKYJIIPHBIX U HOHHBIX
pEeaKIuii ¢ ydyacTHemM
KHCJIOT, OCHOBAHUH U
COJICH, YCTaHOBJICHUE
W3MCHCHHS KUCIIOTHOCTHU
cpenbl

2. JJaboparopnas pabota
"Tunel XUMHYECKUX
peakuuit"

Paszpnen 3. Crpoenue u
CBOMCTBA
HEOPraHu4eCKHX
BellleCTB

HccaenoBars
CTPOEHHUE U CBOMCTBA
HEOPraHu4eCKHX
BelecTB

Kounrpoabsnas padora
«CBoiicTBa
HEOPraHU4eCcKHX
BellleCTB»
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THNBI OLIEHOYHBIX

Ne OK/IIK Monayas/Pa3nen/Tema | Pe3yabTat 00yueHust N
MeponpusATHI
3.1 | I1P62 Tema 3.1 KnaccudumupoBars 1. Tect «<HomenknaTypa u
I1P63 Knaccudukanus, HEOpPTaHUYECKUE HA3BaHHME HEOPTAHMYECKUX
[1P64 HOMEHKJIaTypa U CTPOCHHUE [BEIIECTBA B BEIIECTB UCXOJI U3 UX
I1P65 HEOPraHUYECKUX BELIECTB |COOTBETCTBUU C UX XUMUYECKOH (POpMYIIBI
I1P61 CTPOCHHEM WJI COCTaBJICHHE
I1P67 XUMUYECKOH POpMYIIBI
OK 01 HUCXOIS U3 Ha3BaHUA
BELIECTBA 10
MEXIYHApOAHON WIIN
TPUBHAIIBHOU
HOMEHKJIAType».
2. 3ajaum Ha pacuyer
MacCcoBOH 0 (Macchl)
XUMHUYECKOI'0 3JIEMEHTA
(coemuHeHUs) B MOJICKYJIE
(cmecn).
3. [IpakTuueckue 3agaHust
o KJaccu(uKaluu,
HOMEHKJIAType U
XUMHUYECKUM (hopMyriaMm
HEOpPraHUYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.
4. TlpakTrdeckue 3a1aHus
HAa OIpe/ieTICHHe
XUMHUYECKON aKTHBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOH CBSI3U U
THUIA KPUCTAJUTMYECKOMN
pelIeTKH
3.2 | I1P62 Tema 3.2 ®uszuko- YcranaBnuBarth 1. Tect «OcobeHHocTH
I1P63 XUMUYECKHE CBOWCTBA 3aBHCUMOCTbh (PU3UKO- |XHMHUYECKUX CBONCTB
I1P64 HEOPraHMYECKUX BEIIECTB |XUMHUYECKUX CBOWCTB  |OKCHJOB, KUCIIOT,
I1P65 HEOPraHUYECKUX OCHOBaHUM, aM(QOTEPHBIX
I1P61 BEILIECTB OT CTPOCHUSL  |TUAPOKCUIIOB U COJIEN.
I1P67 aTOMOB M MOJIEKYJ, @  |2. 3ajaHus Ha
I1P66 TaKXXe TUIIa COCTaBJICHUE YPAaBHEHUI
I1P68 KPUCTAJUIMYECKOU XUMHYECKHUX PEaKLIni ¢
I1P69 pELIEeTKH y4acTHEM MPOCTHIX U
OK 01 CJIOKHBIX
OK 02 HEOPraHUYECKUX BEILECTB:

OKCHJIOB METAJIJIOB,
HEMETAIIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM U aM(POTEPHBIX
TUAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOIINX UX
CBOICTBa U CIIOCOOBI
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THNBI OLIEHOYHBIX

Ne OK/IIK Monayas/Pa3nen/Tema | Pe3yabTat 00yueHust N
MeponpusiTuii
MOJIYYEHUSI.
3. ITpakTuko-
OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHuUs
Ha CBOICTBA U MOJyYECHHE
HEOPTaHMYECKUX BEIICCTB
3.3 | [1P62 Tema 3.3 Unentudukanms |MccnenoBars 1. ITpakTHKo-
I1P63 HEOPraHMYECKUX BEIIECTB |KaUeCTBEHHbIE PEaKLUU |OpUEHTUPOBAHHBIE
[1P64 HEOPraHUYECKUX 3a7laHus 110 COCTaBIICHUIO
I1PG5 BEILLECTB XUMHUYECKUX PEAKIUH C
I1P61 y4acTHeM
I1P67 HEOPraHUYECKHX BEIIECTB,
[1P66 UCIIOJIE3YEMBIX JIJISl UX
[1PG8 UJIEeHTU(DUKAIUH.
I1P69 2.Jlaboparopnast pabora:
OK 01 “Unentudukanus
OK 02 HEOPraHUYECKUX
OK 04 BEIIECTB”
4 Easien4) Cipoeruc HccaenoBarb 5 KonTtpoubHasn pa§0Ta
TS (O T cTpoeHue u cBoiictBa («CTpoeHue u cBoiicTBa
BeIIeCTR OPraHUYeCKUuX OPraHUYeCKUX BelIeCTBY
BelIeCTB
4.1 | I1P61 Tema 4.1 Knaccudumuposars 1. 3aganus Ha
I1P62 Knaccudukanus, OpraHUYEeCKHe COCTaBJICHUE Ha3BAHUI
I1PG3 CTpOEHHE U HOMEHKJIATypa [BEIIeCTBA B OpraHUYeCKHUX
[1P64 OpPraHUYECKHUX BEIIECTB  |COOTBETCTBUU C UX COEIMHEHUH 110
I1P65 CTPOCHUEM TPUBHUAIIBHON WIH
[1P67 MEKTYHApOAHOMN
OK 01 CHCTEMATUYECKON
HOMEHKJIaType.
2. 3agaHus Ha
COCTaBJICHHE TOJHBIX U
COKpAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEIIECTB
OT/IENbHBIX KJIaCCOB.
3. 3aauM Ha onpezeeHne
npocreimen GopmyIibl
OpPTaHUYECKON MOJIEKYIIbI,
HCXOJIS U3 DJIEMEHTHOTO
cocrana (B %)
4.2 | T1P62 Tema 4.2 CsoiicTBa Ycra"HaBiauBaTh 1. 3aganus Ha
I1P63 OpPTaHUYECKHUX 3aBHCHUMOCTH (PU3UKO- |COCTaBJICHHE YPaBHEHUH
[1P64 COEeTMHEHNN XAMHYECKUX CBOMCTB |XMMHYECKHUX PEAKIUH C
I1PG5 OpPTaHMYECKUX BEIIECTB |Y4aCTHEM OPTaHHYECKHX
I1P61 OT CTPOEHUS MOJIEKYJT |BELIECTB HA OCHOBAHUH MX
I1P67 COCTaBa U CTPOEHHUS.
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THNBI OLIEHOYHBIX

Ne OK/IIK Monayas/Pa3nen/Tema | Pe3yabTat 00yueHust N
MeponpusiTHi
I1PG6 2. 3amanus Ha
I1P68 COCTaBJICHUE YpaBHEHHH
I1P69 XUMHUYECKUX PEaKINH,
OK 01 WUTIOCTPUPYIOILINX
OK 02 XUMHUYECKHE CBOMCTBA C
OK 04 Y4€TOM MEXaHU3MOB
IPOTEKaHUs JAHHBIX
peaKuuii U FeHETUYECKOU
CBSI3U OPTaHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHbie 3a1a4yu 11O
YPAaBHEHUSIM pEaKLUil C
y4acTHEM OpPraHUYECKHUX
BELIECTB.
4. JlTaboparopnas pabota
“IIpeBparieHus
OpraHUYECKUX BEIIECTB
Mpy HarpeBaHuu"
4.3 | [1P62 Wnentudukamnms Hccnenosathb 1.IIpakTuko-
I1P63 OpPraHMYECKUX BEILECTB, |KaueCTBEHHBIE PEAKLIUU |OPUEHTHPOBAHHbBIE
[1P64 UX 3Ha4YCHUE U OpPraHU4eCKHUX 3a71aHus 110 COCTaBJICHUIO
I1PG5 MIpUMEHEHNE B OBITOBOM U |COSAMHEHUIN XAMUYECKHX PEAKIUH C
I1P61 IIPOU3BOJCTBEHHOMN OTZCJIBHBIX KJIAaCCOB Y4aCTUEM OpraHUYECKUX
I1P67 NeSITeIbHOCTH YEJIOBEKA BEIIECTB, B T.U.
I1P66 UCTIONB3YEMBIX JUIS UX
I1PG8 UaeHTU(DHUKAIIIN B OBITY U
I1P69 MIPOMBIIIIIICHHOCTH.
OK 01 2.JIaGopatopHas pabora:
OK 02 “Unentudukanus
OK 04 OpraHUYeCKUX
COEIMHEHUH OTJIEIbHBIX
KJIacCOB”
5 Xapakrepu3oBatb
Pasznen 5. Kunernueckue
BJIHSIHUE PA3JIMYHBIX
U TepMOJAMHAMHMYECKHE
(akTopos Ha
3aKOHOMEPHOCTH
. paBHOBecHe U
. CKOPOCTH
XHMHYECKHX peakuui .
XHMHYECKHX peakuui
5 | I1P62 Tema 5.1 Cxopoctb XapakTepHu3oBaTh ITpakTHko-
I1P63 XUMHYECKHUX PEaKIIU. BIIMSIHUE OPUEHTUPOBAHHBIE
I1P64 XVMHYECKOE PAaBHOBECHE |KOHIIEHTpALUU TEOPETUYECKHE 3a1aHUS
ITP65 pearupyromuyx BEMIeCTB |Ha aHAIN3 (DaKTOPOB,
I1P61 U TEMIIEpATyphl Ha BIIUSIOLINX HA U3MEHEHHE
[1P67 CKOPOCTh XUMHUYECKUX |CKOPOCTH XUMUYECKON
I1P66 peaxkuui peakuuu. IIpakTuko-
I1P68 XapakTepru3oBaTh OPHUEHTUPOBAHHBIE
I1P69 BIUSIHUE U3MEHEHUS  (3aJaHMs Ha IPUMEHEHUE
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THNBI OLIEHOYHBIX

Ne OK/IIK Monayas/Pa3nen/Tema | Pe3yabTat 00yueHust N
MeponpusTHI
OK 01 KOHIIEHTpaLUK1 npunnuna Jle-Ilarense
OK 02 BELIECTB, pEaKLuu JUISL HAXOKICHUSI
Cpe/ibl U TEMIIEPATYpPhl |HANPABJICHUS CMEILICHUS
Ha CMCILCHUE PaBHOBECHSI XUMHUECKOM
XHUMHYECKOTO peaKkIUK U aHAJIU3
paBHOBeECHUS (hakTOpOB, BIHSIONINX HA
CMEIIEHNE XUMHUYECKOTr0
paBHOBECHS
6 HccnenoBarb
Pasien 6. PacTBopbI HCTHHHbIE PACTBOPBI
¢ 3aJJaHHBIMH
XapaKTepUCTHKAMH
6.1 | IIP62 Tema 6.1 Iloustue o Pasnmmuate nctunaeie |1, 3agaun Ha
I1P63 pacTBopax pacTBOPHI MIPUTOTOBJICHUE
[1P64 PacTBOpOB.
ITP65 2. IIpakTuko-
I1P61 OpUEHTUPOBAHHBIE
[1PG7 pacyeTHbBIC 3a/IaHKs Ha
I1P66 JIICTIEPCHBIE CUCTEMBI,
I1P68 HCITOJIb3yEeMbIE B OBITOBOM
I1P69 Y IIPOU3BOJICTBEHHOMN
OK 01 NEITEIHLHOCTH YEJI0BEKA
OK 02
6.2 | [1P62 Tema 6.2 lccnenoanne |UccnenoBars ¢pusuko- |JlaboparopHas pabora
I1P63 CBOMCTB PacTBOPOB XuMHueckue cBoiictBa |“IIpuroroBneHue
11P64 WCTUHHBIX PaCTBOPOB  |pacTBOPOB”
I1P65
I1P61
I1P67
I1P68
OK 01
OK 04
Il | [IpodeccnonaILHO-OPHEHTUPOBAHHOE COlep:KaHUe (CoaepKaHUe MPUKJIATHOT0 MOILYJIs1)
7 Pa3pgen 7. OnennBarTh 3amuTa Keiica (¢ yueTrom
Xumus B ObITY U MOCJIeACTBUSA Oynyiuei
NPOU3BOCTBEHHOM OBITOBOM H npogeccnoHaNbHOM
JesITeJIbHOCTH YeJI0BeKa (IPOU3BOACTBEHHOM JAesiTeJIbHOCTH)
AeATeJIbHOCTH
YyeJIoBeKA ¢ MO3UIIUIA
3KO0JIOrn4eCcKoi
0e30macHOCTH
[1P62 Tema 7.1 Xumus B O6b1Ty U |O1ICHUBATH Bo3moxxHbBIE TeMBI KEHCOB:
I1P63 MIPOU3BOJACTBEHHOMN nmocJyencTBrs ObITOBOM |1. «AKBapenbHBIE KPACKHU:
[1P64 NESTEIbHOCTH YeIOBEeKAa  |M MPOM3BOJACTBEHHON  |OMacHBI WM O€30MacHbI
T1PG5 NEeATEIILHOCTH ISt peOeHka?»
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THNBI OLIEHOYHBIX

Ne OK/IIK Monayas/Pa3nen/Tema | Pe3yabTat 00yueHust N
MeponpusiTuii

I1P61 YelioBeKa ¢ mo3uiuii 2. «Marepuaisl u
I1P67 9KOJIOTMUECKOMN UHCTPYMEHTHI,
I1PG6 0e30macHOCTH HCIIOJIb3YEMBIC JIJISI
I1P68 XYyJI0’KECTBEHHOM
I1P69 POCTIMCH: OTTaCHBI UK
I1P610 0€30IacHBI JIJISl YEITOBEKa
OK 01 3. «DKoyoruueckas
OK 02 OMacHOCTb U
OK 04 0€301acHOCTh
OK 07 MaTepUasos,
IIK 2.6

UCIOJIb3YEMBIX B
TOHYAPHOU MACTEPCKON»
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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