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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEEHOM JAUCHUIIJINHBI
«XHUMMUS»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TMpo(ecCHOHATbHOI

o0pa3oBaTeIbHOM MPOrPaMMbI

O61eo6pazoBarenbHas AUCHUILUIMHA « XUMUS» U3ydaeTcsi Ha 0a30BOM YpOBHE B
oO1reoOpa3oBaTeIbHOM IHMKJIE Yy4eOHOro IUlaHa OCHOBHOM MpodeccuoHanbHOU
oOpazoBaresibHOM nporpammsbl 1iist cieranbHocTH 07.02.01 «ApXUTEKTYypay

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIIsieT 72 4aca,
13 KOTOPHIX 64 yaca — 6a30BbIi MOYJH (6 pa3aeioB) U 8 4acoB — MPUKIIATHON MOTYJTb
(1 pasmen), BKIIOYAIONIMNA  OPAKTUKO-OPUEHTHUPOBAHHOE  COAEpKaHUE IS
cnenuanbHocTh 07.02.01 « ApXUTEKTYpa»

[IpukmagHol MOAYJIb BKIOYAaeT oAuH pasnaen. Pasmen 7 «Xumus B ObITY U
MIPOU3BOJICTBEHHON JIESITEIbHOCTU YEJIOBEKa» pEANNU3YEeTCs I  CIEUaTIbHOCTH
07.02.01 «ApxurekTypa» Ha MaTepHajle KEHCOB, CBSI3aHHBIX C HKOJOTHYECKOM
0€30MacHOCTbI0 U OILIGHKOM  TOCJIENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
JEATEIIbHOCTH, 0 OTPACIISIM.

1.2. llesiu ¥ IuIaHMpPYeMble Pe3yJbTaThl 0CBOEHMS TUCIIUIIINHbI

1.2.1. leau 1 3aga4y JTUCHUATIIIMHBI

@opMHUpPOBaHUE y CTYJIEHTOB NPEACTABICHUS O XHMHUYECKOW COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA KaK OCHOBBI IPUHATHS PELICHHN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO NTOBEJCHUS B IPUPOIHOM CpeeE.

3amauyu TUCUMILTHHBI:

1) cdopmupoBaTh MNOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SBJIEHUM B OKPYXKAIOIIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (POPMyJIbl HEOPTAHMYECKUX M OPraHUYECKHUX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETHUPOBATH
pEe3yIAbTaThl XUMUUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIIMX  XUMHYECKHX
HKCTIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUM C COOII0O/ICHHEM MPaBUI 0€30MaCHOTO 0OpalleHus
C BEIIECTBAaMH U JIA0OPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh WH(OpPMAIMIO XUMHYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUSI CBOCH JIEATETLHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHMMAHHUE 3HAYMMOCTU JOCTHIKCHHM XUMHUYECKOW HAyKU U
TEXHOJIOTU JIJIs1 pa3BUTHUS COIIMATBHON U TPOU3BOJACTBEHHOM cep.



1.2.2. IlsianupyemMble pe3y/abTaThbl 0CBOCHHA 0011e00pa30BaTe/bHOI JMCUMILVINHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha

ocHoBe ®I'OC COO

Koa n IInanupyemble pe3yJibTaThl 0CBOCHHS AUCHHUILIHHBI
HAaHMEHOBaHHe
‘bOpM"pyeM“UX O6uue JAucnunimHapHbie
KOMIIETEHIUH
OK 01. BeiOupars | B yacT TPy10BOr0 BOCIIMTAHMA: - BJIANETh  CUCTEMOM  XMMHMYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
CIIOCOOBI PELIEHUs] | - TOTOBHOCTb K TPYAY, OCO3HAHME LEHHOCTH | OCHOBOIOJAraroIUe IOHATUS (XUMHUYECKMH JJIEMEHT, aToOM, JJIEKTPOHHAs

3a1aq
po¢eCCHOHAIBHO
H IeITeIbHOCTH
MPUMEHUTEIBHO K
pa3IM4YHBIM
KOHTEKCTaM

MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTH K AaKTHBHOM JI€ITEIHLHOCTH
TEXHOJIOTHYCCKOM u COIHAITbHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,
MJIAaHUPOBATh M CAMOCTOSITEIIBHO BBIMOJIHATH
TaKyIo J1eITeJIbHOCTb;

- MHTEpeC K Ppa3JInYHbIM chepam
npodecCHOHATIBLHOM 1eATebHOCTH,

OsilaieHHe YHHMBEPCAJBHBIMH  YYeOHBIMH
NMO3HABATEJIbHBIMH NeHCTBUAMHU:

a) 6azoBble JIOTHYeCKHe NelCTBUS:

- CaMOCTOSITEIILHO (bopMynHMpOBaTH "
aKTyalIu3UpoBaTh MpOOJIEMY, pacCMAaTPUBATL €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CyHIGCTBGHHLIfI HpI/I3HaK NI
OCHOBaHUs IJIsl CpaBHEHHs, KiIacCU(PHUKAIMU U
00001IeHMS;

- ONpeneNnsTh LeTu JeATeIbHOCTH, 3a7aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHA,

- BBISBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B
paCCManI/IBaeMBIX SIBJICHUAX

obojiouka atoma, s-, p-, O-3JEKTpOHHBIC OpPOMTAIM aTOMOB, HMOH, MOJICKYJa,
BaJICHTHOCTb, 3JICKTPOOTPUIIATECIILHOCTD, CTCIICHh OKHUCIICHHMSI, XMMHUYCCKasl CBS3b,
MOJTb, MOJISIpHAs Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeTeT, (PYHKIIMOHAIbHAS
TpyIa, pajuKal, H30MEpHUsi, H30MEPbI, TOMOJIOTUYECKUN Ppsll, TOMOJIOTH,
YIIICBOJIOPOBI, KHUCIOPOJ- M a30TCOJEPIKANINEe COCAMHCHUS, OMOJOTHYCCKH
AKTHUBHBIC BEIIECTBA (YTJICBOIbI, )KUPBI, OCIIKN ), MOHOMED, TTOJIUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOHGKYHHPHBIG COCIUHCHNA, KpHCTaHHquCKaﬂ pemeTKa, THUIIBI

XUMUYECKUX peakuuit (OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE, 3K30-U
SHAOTEPMHUUYECKHE, PpEaKIMU HOHHOro oOMeHa), pPacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAS qucconuanus, OKUCJIUTEb,

BOCCTAaHOBUTENb, CKOPOCTb XMUMHUYECKON peaKkluu, XUMHYECKOE PaBHOBECHE),
TEOPHH U 3aKOHBI (TEOPHsI XUMHUUECKOT0 CTPOEHHsI OpraHndecKux Bemects A.M.
byrnepoBa, Teopus 3JIEKTPOIUTUYECKON IUCCOLMALNN, NMEPUOAUYECKUN 3aKOH
JI.U. MenneneeBa, 3aKOH COXpaHEHUsI MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I
SI3BIK XMMHH, (PaKTOJIOTUYECKHE CBEACHMSI O CBOMCTBAX, COCTABE, MOIYYEHUU U
0€30I1aCHOM HCMOJIb30BAaHUU BaXHEUIIMX HEOPraHMYECKUX M OPTraHUYecKUX
BELIECTB B ObITY U MPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa,

- YMETb BBIABIATH XAPAKTEPHBIC IIPU3HAKU U B3aUMOCBS3b U3YUEHHBIX ITOHATUH,
IIPUMEHATh COOTBETCTBYIOIIME NOHATUS IPU OINMCAHWHU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX M OPraHUYECKMX BELIECTB M HX IPEBPALCHUMN; BBIABIATH
B3aMMOCBA3b XMMHYECKUX 3HAHUN C IMOHATHSAMH W IPEACTABICHUSAMHU JPYTHX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMEThb  HCIOJb30BATh  HAUMEHOBAHUS

XUMHNYECKUX COG)IHHGHI/Iﬁ




- BHOCHUTH KOppCKTI/IBBI B ACATCIIbHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJIbTATOB IIEJISM,
OILICHHUBATH pI/ICKI/I HOCHCI[CTBI/If/’I JACATCIIbHOCTH,

- pa3BUBaTh KpPEATHBHOE MBIIUICHUE TIPH
peLHeHI/II/I JKN3HCHHBIX HpOGJ’IGM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

- BJIaJIETh HABBIKAMH y4EOHO-UCCIICIOBATEITBCKOM
U TPOCKTHOW  JEATEIBbHOCTH,  HaBBIKAMHU
pasperieHus mpoodieM;

- BBIABJISITH TPUYHMHHO-CIICJICTBEHHBIC CBS3U M
aKTyaJ'II/I3I/IpOBaTI) 3anaqy, BBIABHUT'aTh FI/IHOTC3y
ee  pelleHus, HaXOAUTb AapPryMEHTBl IS
JTIOKA3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/1aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHaJII/I3I/Ip0BaTI) HOJIy‘IeHHI)IC B X04€ pGHIGHI/IH
3aaul pe3yJbTaThl, KPUTHUECKH OIICHUBATh HUX
JIOCTOBEPHOCTh, IMPOTHO3UPOBAThH H3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMGTB HepeHOCI/ITI) 3HAHUS B HO3HaBaT€J'IBHYIO 158
MPAKTHYECKYIO 00JIaCTH KUZHEEATEIbHOCTH;

- YMEThb HHTETPUPOBATH 3HAHUA U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUT'aThb HOBBIC naeu,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTUKE

npeJaraTh

MEXKIYHAPOAHOTO COK3a TEOPETUYECKON U MPUKIAAHON XUMUU U TPUBUAJIbHbIC
Ha3BaHMsI BaXKHEWIIMX BEHIECTB (ITHJICH, alleTUJICH, TIJIHULEPUH, (EeHoI,
dbopManbpaerua, yKCyCHas KHCIIOTa, TVIMIWH, YTapHBIM Ta3, YIJICKUCIBIA ras,
aMMHaK, raiieHas HW3BeCTb, HEralieHas W3BEeCTb, NMUThEBAs cOAa U JPYTUX),
COCTaBJIATHb (I)OpMy.HBI HCOPraHNM4YCCKUX W OPraHUYCCKUX BCHICCTB, YPaBHCHUA
XUMHUYECKUX pEaKIHi, OOBACHATh HX CMBICH; IOATBEPKAATh XapaKTepHbIC
XUMHUYECKHE CBOICTBa BCIICCTB COOTBCTCTBYIHOIIMMH OKCICPUMCHTAMHU U
3alUCsIMU YPaBHEHUN XUMHYECKUX PEAKIIHI;

- YMCThH YCTAHABJIMBATh IMPUHALJICIKHOCTD H3YUCHHBIX HCOPraHUYCCKHUX U
OpraHWYECKUX BEIIECTB K ONPENENECHHBIM KiaccaM W TpYIIaM COEANHEHUH,
XapaKTCpu3oBaTb HUX COCTaB H BaXHEHTIITHE CBOﬁCTBa; OIpPCACIATL BH/bI
XUMHUYECKHX CBs3eH (KOBaJeHTHAs, NOHHAsI, METaJNINYeCcKas, BOJIOPOAHAS ), THUIIbI
KPUCTAJUIMYECKUX PEIIETOK BEUIECTB; KIacCU(DUIIMPOBATh XUMUYECKHE PEAKIINU;
- chopmupoBaTh  TPEACTABICHUSA: O  XHMHYECKOM  COCTaBIIAOIIEH
GCTGCTBGHHOHayLIHOﬁ KapTUHbl MHUpaA, PpOJIHM XUMHU B IIO3HAHUU SIBJICHUU
npupoAbl, B (OPMHUPOBAHUU MBINUICHUS W  KYJIbTYPbl JIMYHOCTH, €€
(GYHKIMOHATBHONH TPAMOTHOCTH, HEOOXOAWMOW Ui PEIICHHS IMPaKTHYECKUX
3alad U SKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOUICHHS K CBOEMY 3J0POBBIO U
MPUPOIHOM CpeJE;

- yMeTh MPOBOJUTH pACYETHl MO XHUMHUYECKUM (QopMyIaM U ypaBHEHUAM
XUMHNYECKUX peaKuMﬁ C HUCIIO0JIBb30BaHUEM (i)I/ISI/I‘ICCKI/IX BCJINYHH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJUYECTBEHHOW CTOPOHBI: MacChl, 0O0beMa
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh CUCTEMHbIE
XMMHWYECKUE 3HAHUS Uil NPUHATHS PELICHUM B KOHKPETHBIX >KU3HEHHBIX
CUTyalusX, CBA3aHHLIX C BEHICCTBAMU U UX IIPUMCHCHHUEM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
CpelcTBa MOUCKa,
aHanu3a u
MHTEpIpeTauu
nH(popMaluu U

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pasBUTHS HAyKd M OOIIECTBEHHOH MPAKTUKH,
OCHOBAHHOTO Ha Janore KYJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;

- YMETh IUIAHUPOBATh M BBIMOJHATh XUMUYECKUN IKCICPUMEHT (MIPEBpAICHUS
OPraHMYEeCKHUX BEILECTB IPU HArPEBAaHUHU, MOJYYECHHE ATUIICHA U U3YUYECHHUE €r0
CBOWCTB, KQUECTBEHHBIE PEAKIIMU Ha aJbJETU/Ibl, KpaxXMall, YKCYCHYIO KHCIIOTY;
neHarypanus OeIKOB MPH HArpeBaHHH, LIBETHBIE peakinu OeIKOB; MPOBOAUTH
peaKIi HOHHOTO 0OMEHa, OTIPEACIIATh CPEy BOJIHBIX PACTBOPOB, KAU€CTBECHHBIC
peaxiuu Ha cynb(dar-, kKapOoHaT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI;, peIlaTh
IKCTIIEpUMEHTAIbHBIE 3amaun 1o TemMaM '"Metamiel" u  "Hemeramnwer") B

6




nH(pOPMALOHHBIE
TEXHOJIOTUH JUIs
BBITIOJIHEHUS 3a/1a4
po¢eCCHOHATILHO
U IeITeNbHOCTU

- COBEPILIECHCTBOBAHUE SI3IKOBOM M UATATEIBCKOU
KYJbTYpbI KaK CPEACTBA B3aUMOJACHCTBUS MEXKY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAHME LIEHHOCTH HAay4YHOW JEATEIbHOCTH,

TOTOBHOCTb ~ OCYUIECTBJISITh  NPOEKTHYIO U
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
WHJUBUJIYaJIbHO U B TPYIIIIE;

OBjiageHue yHHBEPCAJILHBIMH Y4YeOHBIMH

NMO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padora ¢ undgopmanmeii:

- BJIaIETh HaBbIKaMU NOJYYEHUS] HHPOPMAIUH U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIILHO
OCYIIIECTBIISATh MOUCK, aHAIN3, CUCTEMATU3ALIHIO
U UHTEpIpEeTalui0 HHPOPMAIUU PA3TUYHBIX
BUOB U (POPM IIPEICTABICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IM4YHBIX (opMmaTax C
y4eTOM Ha3Ha4eHUs HHGOpMAIMH M IIeTEBOU
ayIUTOpUH, BBIOMpas ONTUMAIbHYIO (opMy
MNpEaACTaBJICHUA U BU3yaJIM3alluu,

- OLEHHBaThb JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpopMaIuu, €€ COOTBETCTBHE TPABOBBIM U
MOPAJIbHO-3TUYECKUM HOpPMaM;

- HCIOJb30BaTh CpPEACTBA MH(OOPMAITMOHHBIX H
KOMMYHUKAI[MOHHBIX TEXHOJIOTMI B pELIEHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3aIlMOHHBIX 3aJa4 C  COOIOJIEHUEM
TpeOoBaHUI 3PrOHOMMKH, TEXHUKH

0€30I1aCHOCTH, THUTHEHBI, pecypcocOepexeHus,
NpaBOBBIX W OTHYECKUX  HOPM,  HOPM
UH(MOPMAIIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOM 0€301MacHOCTH
JMYHOCTH,

COOTBETCTBUHM C TMpaBWJIAMH TEXHUKM OE€30MaCHOCTH TMpH OOpaIIeHUu ¢
BEIIECTBAMH M JIAOOPAaTOPHBIM O00OpPYIOBAHUEM; HPEICTABIATh PE3yJIbTaThl
XMMHAYECKOTO JKCIIEPHUMEHTa B (OpMe 3aluch YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMpOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJM3UPOBATh XMMHUYECKYI0O HH()OPMAIUIO, MOIYyYaeMyl0 M3 Pa3HBIX
HCTOYHUKOB (CpesicTB MaccoBOM MH(opMaluu, cetb IHTepHeT u apyrue);

- BJIQ/IEThb OCHOBHBIMHM METOJAaMH HAay4HOI'O IO3HAHHUS BEIIECTB U XUMHYECKHX
ABJICHUH (HaOMI01eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHNE);

- YMETb MpPOBOJAUTH PACYEThl IO XHUMHUYECKUM (HopMyJdaM U YpaBHEHHIM
XUMHUYECKMX  peakMi ¢  HUCMIONb30BaHUEM  (U3WYECKMX  BEJIHMYUH,
XapaKTepU3YIOIIUX BEIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00bema
(HOpMaInbHbIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUS Uil [PUHATUS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsX, CBSA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM




OK 04.
DddexkTrrHO
B3aWMO/ICVICTBOBAT
b 1 paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBEIKAMH yaeOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHON W COLMaIbHOU
JIeSTCIIEHOCTH;

OsJaanenue YHHBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMU /Il CTBUSIMH:

0) COBMeCTHasA J1eSITeJIbHOCTD.

- TOHHUMAThb M WCIOJb30BATH MPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- NMPUHUMATH LIEJTM COBMECTHOM N1E€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JACHUCTBUS 11O
€€ JOCTIDKCHHIO: COCTaBJIATh IUIaH JCHCTBUM,
pacmpenensitb poJd €  Yy4eTOM  MHEHUHU
YYaCTHUKOB 00CYXIaTh PE3yIbTaThl COBMECTHOU
padoTHI;

- KOOPAWHHPOBATh W BBHINOJHATH pPaboOTy B
YCIIOBUSAX peanbHOTrO, BUPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILECTBIIATh MO3UTHUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYAIUSIX, MPOSBISATH

TBOPYECTBO u BOOOpaKkeHue, OBITH
WHULUATUBHBIM
OsJagenue YHHBepPCAJIbHBIMU

PeryJisiTUBHBIMU € CTBUSIMU:

) NpUHSITHE Ce0s U APYTUX JIO/Iei:

- NpPUHUMATh MOTHUBBI W aPTyMEHTHI JIPYTUX
JIOJIeH TIPU aHaNu3€e Pe3yabTaTOB JAESTEILHOCTH,
- MPU3HABATh CBOEC MPABO M MMPABO JIPYTHX JTFOACH
Ha OIINOKH;

- pa3BHUBATh CITIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOr0 YeIIOBEKa;

- YMEThb IUJIAHUPOBATh U BBIINOJHATH XUMUYECKUN 3KCIEPUMEHT (IIPEBPALLECHUS
OpPraHUYECKUX BEIIECTB IPU HArpeBaHUM, MOJTYYEHUE HTHICHA M U3YyYCHHE €ro
CBOMCTB, KaUE€CTBEHHbIE PEAKIIMM HA albJETU/bl, KpaxMall, YKCYCHYIO KHUCIIOTY;
JieHaTypanus OCJIKOB IPHU HarpeBaHWM, I[BETHBIE pEaKLUH OENKOB; MPOBOIUTH
peaKiu HOHHOTO 0OMEHa, OIPEEIIATh CPETy BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cyabdat-, KapOOHAT- U XJIOPHUI-aHUOHbI, HA KATUOH aMMOHMSI; pelliaTh
JKCIIEpUMEHTANbHBIE 3a7aun 1o TemaMm "Metamisl" u  "Hemertannsl") B
COOTBETCTBUM C IpaBWJIAaMH TEXHUKUM O€30MaCHOCTH IpU OOpalleHuu ¢
BEIIECTBAMH M JIaOOpaTOPHBIM O00OpYIOBaHUEM; MPEACTABIATh PE3YJIbTaThI
XMMHUYECKOI0 3KCIepUMEHTa B (popMe 3alucH ypaBHEHHH COOTBETCTBYIOILUX
peakiuii 1 GOpMyIMPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3yIbTaTOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopmupoBaTh  TPEACTABICHUSA: O  XHMHYCCKOM  COCTaBIISAIOIICH
CopeiicTBOBaTh - c(OPMUPOBAHHOCTH HKOJIOTUYECKOMN KYJIBTYphI, | €CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIU XUMHUU B I[O3HAHUHM SBJICHUUN
COXpaHEHUIO MMOHMMAHUE BITUSHUS COIMATbHO-OKOHOMUYECKHX | IPUPOABI, B  (DOPMHPOBAHMM MBINUICHHS ¥ KYJIBTYPBl JIMYHOCTH, €€
OKpY>Karolen MPOLECCOB HAa COCTOSHHUE MPUPOAHONM U | QYHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOIMMOM HJIsi pelIeHUs MPaKTHYECKUX
Cpenpl, COLMAIBHOW Cpelbl, OCO3HAHHE TJIO0ATBHOTO | 337a4 M HSKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO H
pecypcocOepexeHu | XxapakTepa SKOJIOTHUYeCKUX Ipodiiem; MIPUPOIHOM cpejie;
10, IPUMEHSATD - IJTAHUPOBAHUE W OCYIIECTBICHUE ICHCTBHIA B | - YMETh COOIOAATH MTPABUIIA SKOJIOTHUECKH [EIeCO00Pa3HOTO MOBECHUS B OBITY
3HaHUA 00 OKpYXKarollle cpele Ha OCHOBE 3HAHMS LIeJiel | U TPYIOBOM AEeSITeIbHOCTH B LENSIX COXPAaHEHUsI CBOETO 3[J0POBBS  OKPYKAIOIIeH
W3MEHEHUHU YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA; MPUPOJIHON Cpe/ibl; YUUTHIBATh OMACHOCTh BO3JICHCTBUSI HA YKUBBIE OPraHU3MBbI
KIIUMaTa, AKTUBHOE HEMpUATUE JACUCTBUN, MPUHOCSIIMUX | OMPECIICHHBIX BEIIECTB, IOHUMAsi CMBICI MOKa3aTelNs IPeaeIbHON JTIOMYCTUMOM
MIPUHITATIBI Bpel OKpYyXKarolle cpee; KOHLIEHTpAaLuu
OepexKIIMBOTO - yMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIC
IIPOU3BOJICTBA, HKOJIOTUYECKUE TTOCIIECICTBUSI MIPEAITPUHIMAEMBIX
3¢ heKTHBHO NENCTBUI, IPEIOTBPALATh UX;
NEHCTBOBATH B - pacimpenue OTIbITa JIeATeTbHOCTH
Ype3BBIYANHBIX 9KOJIOTHYECKON HalpaBIeHHOCTH;
CUTYaIUAX - OBJIQJICHUE HABBIKAMHU Y4eOHO-HCCIICI0BATEIBCKOM,

IMPOCKTHOU U COLUAJIbBHON ACATCIBHOCTHU,
K 1.1. - OCYIIECTBIIATh TMO3UTHUBHOE CTpPAaTETHYECKOe | CHOPMUPOBAHHOCTH MPEACTABICHUN: O XMMHUYECKOM COCTABIISIONICH
[ToaroraBnuBarth MOBEJICHUE B PA3JIMYHBIX CUTYalUsAX, MPOSIBIATH | €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMHUH B TO3HAHUU SIBIICHUN

HUCXOHBIE TaHHBIE
e
MIPOSKTUPOBAHHUS, B
TOM YHCIIe JJIs
pa3paboTKu
OTENIbHBIX
APXUTEKTYPHBIX U
00BEMHO-
TUTAHUPOBOYHBIX Pe
IICHUH.

TBOPYECTBO u BOOOpakeHue, OBITh

WHHUIIMATHUBHBIM

MPUPO/bI, B POPMUPOBAHUU MBILIUIEHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKITMOHATTFHOM TPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] MPAKTUIECKUX
3a/1a4 ¥ SKOJIOrMYecKd 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJIE;




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHOE coep:KaHue 64
BT. U..

TeopeTuyeckoe o0yueHue 30
MPAKTUYECKUE 3aHATUL 24
nabopaTopHEIC 3aHATHS 10
IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/lep:kaHue (coep:KaHne 6
NPHUKJIATHOTO MOIYJIs)

BT. U..

TeopeTHYecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTouHas aTrecTanus (3a4er) 2

10




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OBLeM 19C0B dopmMupyembie
pAasiesIoB U TeM Ja6opaTopHbIe M MPAKTHYECKHE 3aHITHS, IPUKJIATHON MOLYJIb KOMIIETeHIHH
1 2 3 4

OcHoBHoOE coiepKaHue 64
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHune 2
XAMIICCKUX CoBpeMenHass MoIENb CTpoeHHss aroma. CHUMBOJIMYECKUM S3BIK XHMHH. XHMHYECKUH DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(urypamus atoma. Kinaccudukanuss XMMHYECKAX 3IIEMEHTOB (S-, P-, d-31€MEHTHI).
fipupona BanentHele  3I€KTpOHBI.  BajeHTHOCTb.  DIEKTpPOHHAs  NPUpPOAA  XMMHYECKOM  CBA3M. 2
XAMAHECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHUYECKON CBA3M (KOBAJICHTHAs, HWOHHAS, METAUTHYCCKAsI,
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTHYeckne 3aHATHS 2

Pellenue 3aJaHuii Ha WUCHOJIB30BAHUE XWMHUYECKONM CHMBOJIMKM M Ha3BaHMH COEIMHEHUH 110

HOMEHKJIAType MEXIYHAPOIHOIO COX03a TEOPETUYECKON U IPUKIIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI

IS COCTABIICHUS. XUMUYECKUX (POPMYJI JABYXaTOMHBIX COEIMHEHUH (OKCHIOB, CYIb(QHIOB, THAPHIOB

T.IL.) ¥ APYTUX HEOPTAaHUYECKUX COEAUHEHHM OTIEIBHBIX KJIaCCOB. 2

[NpakTHyecKue 3aJaHus Ha YCTAaHOBJICHUE CBS3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U

NEPHOIUUECKUM U3MEHEHUEM CBOMCTB XUMHYECKHMX DJIEMEHTOB M UX COEIAMHEHUH B COOTBETCTBHHU C

nosiokeHrneM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
Iepuonnyecknii | [pakTHYecKue 3aHATHS 2 OK 02
3aKOH H TabmHIa [Meproanyeckas cucreMa XUMHYeCKUX dseMenToB JI. 1. Menneneesa. @U3nUeCKHii CMBICIT
1. Menneneesa ITepuoanueckoro 3akona J[.M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOMKHBIX BENIECTB B COOTBETCTBUH C MOJIOKEHUEM

XHMHYECKOT0 dyieMenTa B [leproanueckoii cucteMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUCHHUE

[Tepuonnueckoro 3akona /.M. Menaeneesa. [Iporno3ssr .. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYECKHUX BJIECMEHTOB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUI HA XapaKTepU3aALUI0 XUMAYECKUX
3eMeHTOB «MeTalnn4eckie / HeMeTaTHIeCKUE CBOMCTBA, NIEKTPOOTPULIATETIHHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U MOJIOKEHUEM B MEPUOIUUECKON CUCTEME
xuMudeckux aneMeHToB .M. Mengeneeay
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Pa3nen 2. XuMn4yeckue peakuuu 10
Tema 2.1. Tunsl | OcHOBHOe coiep:KaHue 4 OK 01
XUMHUYECKHX Teopernueckoe odyuenue 2
peakui Krnaccudukanus u TUIIBI XUMUYECKUX PEaKuil ¢ yuacTueM HeopraHudeckux BeiecTB. CocTaBieHue

ypaBHEHUH PEaKINi COSTMHEHUS, PA3JIOKCHUS, 3aMeIICHHsI, 0OOMEHa, B T.4. peaKIUii TOPCHUS,

OKHCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUs OKHUCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb okucaeHust. OKUCIUTETb U BOCCTAHOBUTEb. 2

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

Oananca. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PEAKIIUU B TIPUPO/IE, IIPOU3BOICTBEHHBIX MPOIECCaX U

KHU3HECSATEIIbHOCTH OPraHM3MOB

IlpakTH4yeckue 3aHATUSA 2

KonmdgecTBenHbie oTHOMIEHUST B XUMUU. OCHOBHBIEC KOJHMYECTBEHHBIC 3aKOHBI B XHMHH M PaCYeThl IO

YpaBHEHHUSAM XUMHUYECKHX peakiuil. Moib Kak eIuHuIla KoJW4yecTBa BeliecTBa. MomsipHas macca.

3aKOHBI COXPAaHEHHUs MAacChl W 3HEPrud. 3akoH ABoraapo. MosipHblii 00beM Ta30B. OTHOCHUTEIBHAS 2

IUIOTHOCTH Ta30oB. PacyeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUN C UCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
DNEeKTPOIUTHYCECKA | TeopeTHyeckoe 00ydeHne 2 OK 04
T TACCOUHANA B | Teopys 31eKTPOINTUYECKOM AUCCONUAaMU. VMOHBL. DIEKTPOIHUTEI, HEAIEKTPOJIUTHI. Peakiuu HOHHOTO
MOHHbII 0OMeH obmena. CocTaBieHHE peakluii MOHHOTO OOMEeHa MyTeM COCTaBIEHHUS HX TMOJHBIX M COKPAIICHHBIX 2

MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIEC pEaKIMK. 3aJaHusl Ha COCTABJICHHE HOHHBIX PEaKITHil

JlabopaTopHble 3aHATHSA 2

JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIMXCs BEIIECTB) U MPU3HAKOB 2

XUMHUeCKUX peakuuii. [IpoBeneHue peakimit HOHHOTO OOMEHa, OTpeIeNieHrne CPeIbl BOJAHBIX

pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEAKIU
KonTtpoibHasn

CrtpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU 2
pa6ora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPTAHMYECKHUX BELECTB 16
Tema 3.1. OcHoBHOE coep:xaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe o0y4enue 2

12




HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[Ipeamer Heopranumveckoit xumun. Kinaccudukamus HeopraHUIeCKUX BemiecTB. [IpocThie U ClIoKHBIC
BCIICCTBA. OCHOBHBIE KJIACChI CI0KHBIX BCIIICCTB (OKCI/IHBI, THUAPOKCUBI, KUCJIOTHI, COJII/I). BzaumocBs3n
HEOpPraHUYECKUX BEIIeCTB. ATperatHbie cocTosiHuA BelecTBa. Kpucramnuyeckue u amopdHbie
BeIIeCcTBA. Tunel KPHUCTATNINYCCKUX PCUICTOK (aTOMHaH, MOJICKYJIsIpHasd, MOHHAas, MeTaJIJII/I‘-IeCKaSI).
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIINYECKON PEIIETKU. 3aBUCHMOCTD
XUMHUYECKOU aKTUBHOCTU BCIICCTB OT BUAaA XUMHUYECKOHN CBSI3U U THUIIA KpHCTaHHquCKOﬁ PCHICTKU.
[IprunHbI MHOrOOOpa3us BEIIECTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKON (POPMYIIBI
WIH COCTaBJIEHUE XUMHUYECKON (POPMYIIbI UCXO/ISl U3 Ha3BAHUS BEILECTBA 10 MEXIYHAPOIHON
(MIOITAK) nnu TpuBHaJIbHOM HOMEHKJIIATYPE.

Pemienne mnpakTuueckux 3aJaHMil MO KJIacCU(UKALMM, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
U3BECTh, HEralleHasl U3BECTb, MUThEBAs COJIA M PYTUX): Ha3bIBaTh M COCTABIATH (HOPMYIIbl XMMUUECKUX
BEIIECTB, ONPEACIATh IPUHAIIEKHOCTD K KIIaccy.

HcTounnku xuMnudeckoi nHdopMaiuu (cpeacTB MmaccoBoit HHGpopManuu, cetb IHTepHeT u apyrue).
[Tonck nHbOpMaMY O Ha3BaHUSIM, HICHTH(PHUKATOpAM, CTPYKTYPHBIM popmynam

OK 02
K 1.1

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIIIECTB

OcHoBHOE€ CoacpKaHuEe

Teoperuueckoe o0yueHue

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIy4eHHs. 3HAaYeHUe
METAJIJIOB M HEMETaNIOB B TPHUPOJAE W KHU3IHEACSITEILHOCTH 4YelloBeKa W opranu3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIoB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa COeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B PUPOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUI,
BBICHINX OKCHJIOB U THAPOKCHUJIOB

IIpakTHYeckue 3aHATHSA

CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYEeCKUX CoJei,
XapaKTEPU3YIOIUX UX CBOUCTBA.

OK 01
OK 02
[K1.1
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Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 3a/JaHUN Ha CBOMCTBA, COCTaB, MOJYYCHHUE U
0e30MacHOe UCIOJIb30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUYECKOH
JeSATEIbHOCTH YeJIOBEKa

Tema 3.3. OcHoBHoOe coepkaHue 2 OK 01
Unentudukanust | JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHM4CCKUX [ JTagoparopHas padoTa «/neHTHduKanus HeOPraHMYECKNX BEIIECTB. OK 04
BEIICCTB Pemenne skcriepuMeHTalIbHBIX 3a/ad [0 XMMHUYECKHMM CBONCTBAM METaUIOB M HEMETAJJIOB, IO

pacrno3HaBaHUIO U MOIYYEHHUIO COEAMHEHNH METAJIOB U HEMETAJLIOB. 2

WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KAYeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyiabdaT-, KapOOHAT- U XJIOPHU-

AQHMOHBI, HA KATHOH aMMOHHUS
KonTtpoibHasn .

CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
padora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelIeCTB 24
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudpukanus, | Teoperndeckoe oGydenue 2 [IK1.1
CTpOCHHUE " [TosiBneHue u pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpenMer oprannyeckoi xumun. Mecto u
HOMCHKJIaTypa 3HaYEHUE OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XUMUYECKOE CTPOEHUE KaK IOPSIOK COECIUHEHMsS] aTOMOB B MOJIEKYJE COIVIACHO MX BaJICHTHOCTH.
BEII[ECTB OcCHOBHBIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHUSl opraHudeckux coeauHeHuit A.M. bytieposa.

VYrnepoaHblii CKENET OpPraHM4YeCKOM MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO 2

CTpOEHUS MOJIeKyJl. MI3omMepusi U U30MepHI.

[Tonatne o ¢yHkuuoHaneHoW rpynmne. Panukan. IlpuHnunsl kinaccuuUKanuyd  OpraHUYECKHX

coequHeHn. Mex1yHapo/iHasi HOMEHKJIaTypa U MPUHIIUIIBI HOMEHKJIATYpbl OPraHUYeCKUX COCTUHEHUI.

[Tonsatue 00 azoTcoAepKaIIUX COCIUHEHUAX, OMOJIOrMYECKH aKTUBHBIX BEIleCTBax (yIJIeBOJaX, JKUpPaX,

OesIKax M Jip.), BLICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHSA 2

Homenknatypa OpraHMYECKHMX COEIMHEHUH OTAEIbHBIX KJIACCOB (HACBILICHHBIC, HEHACBIEHHBIE W

apoMaTHYeCKHUEe YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, aJbJIETH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKUX BELIECTB OTIEIBHBIX 9

KJIaCCOB, HCIONB3Ys WX HAa3BaHUS 1O CHCTEMAaTHYECKOW W TPUBHAIBLHOW HOMEHKJIAType (ITHIICH,
alleTWIeH, MNIMLEpuH, (eHod, dopMaiabAeru, YKCycHas KHCIOoTa, TMuluH). Pacdersl mpocreiimeit
(hopMyIIbl OpraHnYecKoi MOJIEKYJIbl, HCXO/IsI U3 3JIEMEHTHOr0 cocTana (B %)
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Tema 4.2.
CBolicTBa
OpPTaHUYECKHUX
COCIMHEHU I

OcHoBHOe coepkaHue

12

TeopeaneCKoe oﬁyqeﬂne

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCcU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psf v obmas popmyia; U3oMepus;
¢du3nvecKne CBONCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI NOJTYUYECHHUs):

— TpeJebHbIe YIIIeBOAOPO/IbI (AIKaHbl U IHKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPO/JIC U TPUMEHEHUE AIKAHOB;

— HeTpeIebHbIC (ATKEHBI, AIKUHBI M aJIKaIMEHbI) 1 apOMaTHYECKHUE YTIEeBOA0POAbl. ['opeHne aneTuicHa
KaK MCTOYHHMK BBHICOKOTEMIEPATYPHOTO IMJIAMEHH JIJISl CBAPKU U PE3KU METAJIOB

— KUCIIOPOACOepKAIIUe COeTUHEHHS (CIUPTHI U (eHOIIbI, KApOOHOBBIE KUCIOTHI M A(UPBI, alTbJETUIBI U
KCTOHBI, JKUPBI, yIJIeBOAbl). [IpakTHdeckoe NpUMEHEHUE OJTHICHTIUKONS, TJHIepUHa, (QeHoa.
[Ipumenenue Qopmanpaeruaa, ameranibAeTHAd, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MOIOIIIME CBOWCTBA MbLjIa

— a30Tco/iepKalue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNku). BricokoMoONeKynapHbIe COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJuMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3arus 3TUIIEHa KAK OCHOBHOE HAIIPaBJICHUE €ro UCIOIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPTraHNnYCCKUX COGI[I/IHGHI/IfI

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYYEeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U A(UPHI, alIbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€UHEHMS. 3aJaHNs Ha COCTABJICHHE YPAaBHEHMHM XMMHUYECKHMX PEaKIMHA C y4yacTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM TIpeBpalleHuit),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPIraHUYECKUX COETMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyUeHUsI M Ha3BaHUWE OPraHUYECKUX COCJAMHEHUH 1O TPUBUAIBHOM WM MEXIYHAPOIHOMN
CHUCTEMAaTUYECKON HOMEHKJIIATYpE.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJlaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KJIACCOB

JlaGoparopHas padora

OK 01
OK 02
OK 04
K 1.1
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JlabopaTtopHas pabota “IIpeBparieHus OpraHUYECKUX BEIIECTB MTPU HArpEeBaHUH'".

IlosydyeHune 3THIEHA U U3y4EHUE €ero CBOMCTB. MoneanpoBaHue MOJIEKY)I U XMMHUYECKUX ITPEBPALICHUM 2

Ha IIPUMEpPE dTaHa, STUIIEHA, alleTUIIEHA U JIp.
Tema 4.3. OcHoOBHOE co/lep:KaHue 6 OK 01
Unentudurauus | Teopermyeckoe oGydenne 4 OK 02
OpTaHMHeCKHuX buooprannueckue coenuHeHus. llpumeHeHue u Ouonoruyeckas poib yriueBoaoB. OKHCIEHHE OK 04
BCILCCTB, HX YIJIEBOJOB — HMCTOYHUK OHEPrHHM J>KUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIOT. 9 K 1.1
SHACHHC 1 IIpeBparenus 6e1KoB MUK B opranusme. buonornueckue Gpynkiuu 6enxos. buonornyeckue GyHkmuu
TIPHMCHCHHC B XKHUpOB. Posib Oprannyueckoil XMMUM B pelieHUH MpobJieM MUIIeBOH 0€30IMacHOCTH
ObITOBOI 1 .| Poib opranuueckoil XMMHMM B pPELIEHMHM MPOOJIEM 3SHEPreTHdecKkoil 0e3011acCHOCTH, B Ppa3BUTHU
HMPOMSBOACTBCHHOM| o 11 HBL, cO3MAHMM HOBBIX MaTEepUajIoB, HOBBIX UCTOYHUKOB YHEPIUH (aJIbTEPHATUBHbBIE UCTOUYHUKU
ACATCIIBHOCTH sHeprun). OnacHOCTh BO3AECUCTBUS Ha )KHUBbIE OPIraHU3Mbl OPIraHUYECKUX BELECTB OTJENIbHBIX KJIACCOB 2
Hejopeka (YrneBogoposl, CHUPTHL, (EHONBI, XJIOPOPTaHHUYECKUE MPOU3BOAHBIC, aJBACTHIBI U JIP.), CMBICI

II0KAa3aTeJIsl PEAEIbHO TOMYCTUMOM KOHLIIEHTpaLuu

JlaGopaTopHble 3aHATHUS 2

JlaboparopHas pabdota: “UneHTHUKAINS OPTAHUYECKUX COSAMHEHUN OT/ICIBHBIX KJIACCOB™

WnenTudukanus opraHMuecKuX COeIMHEHUH OT/IeNbHBIX KJIACCOB (Ha MpUMepe allbJerua0B, Kpaxmaia,

YKCYCHOW KHCIIOTHI, OEJIKOB | T.II.) C UCIIOJIB30BAHUEM HX (PH3UKO-XMMHYECKHX CBOWCTB M XapaKTEPHBIX 9

KayecTBEHHbIX peakuuil. JleHarypanus Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu O€NKOB.

BoO3HMKHOBEHHE aHATUTUYECKOIO CUTHAlIAa C TOYKHM 3PEHUS XUMUYECKHUX MPOIECCOB IMPHU MPOTEKAaHUU

KayeCTBEHHON peaklny, MO3BOJISIONIEH NISHTH(PHUIIMPOBATh NPEI0KEHHbBIE OPTaHUYECKHE BEIECTBA
Kourpoasuas CtpyKTypa U CBOICTBa OPraHU4YECKUX BELIECTB 2
pabora 3
Pazneua 5. Kunernueckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIuii 4
CxopocTh OcHoBHOE coep:kaHue 4 OK 01
XUMHUYECKHUX Teopernueckoe odyuenue 2 OK 02
peaKIyiL. CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IM4YHBIX (aKTOPOB: MPUPOIBI PEArMpyIOLINX BEIIECTB, MK 1.1
Xumuaeckoe KOHIICHTPAllUA PEArHpyOIIMX BEIIECTB, TEMIEpaTypbl W IUIOMAAN PEAaKIMOHHOM IOBEPXHOCTH.
paBHOBECHE TemnoBbie 3G HEKTH XUMUYECKUX peakIfii. DK30- U SHIOTEPMHUYECKHUE, PEAKLIUH. 9

OO6paTumMocTh peakuii. XuMHUYEeCKOe paBHOBECHE U €r0 CMEILIEHUE MTO/1 IEHCTBUEM Pa3IMUHBIX (PAKTOPOB

(KOHLIEHTpalMsl PEareHTOB WJIM TPOAYKTOB pEaKLuH, IaBICHHWE, TEMIEparypa) Uil CO3JaHHUA

ONTHMAJIbHBIX YCIOBUN MpOTeKaHusl XuMuueckux npoueccos. [Ipuniun Jle latense

IIpakTnyeckune 3aHATHSA 2 OK 01
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Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHamu3 (AaKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOPOCTH XUMHUECKOW PEeaKLny, B T.4. C MO3ULUI 3KOJIOTHYECKHU 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY U MK 1.1
TPYIOBOU JAEATEIBHOCTHU B IIETISIX COXPAHEHHSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH PUPOIHON CPEIbl.
Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUMi Ha npumeHeHue npuHuuna Jle-IllaTense s
HaXOXXJCHHUS HAlpaBJICHUS] CMEIICHHUs pPAaBHOBECHS XWMHYECKOM peakuud W aHanu3 (HakTOpOB,
BIIMSIFOIMX HA CMEIIEHNE XUMUUECKOr0 PABHOBECHSI
Pa3neu 6. PactBopsI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
Houstue o Teopernyeckoe odyueHne OK 02
pacTsopax PacTBopenre Kak (U3MKO-XUMHUYECKHMU mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopumocTs. MaccoBast 107151 pacTBOpPEHHOT0 BeriecTBa. CMBICT OKa3aTeNs MPeAeIbHO JOIMYCTUMON K 1.1
KOHIICHTPALIMHU U €0 MCIIOJIb30BAaHKUE B OLIEHKE KOJIOTMYECKON OE30MaCHOCTH.
[IpaBuna 3KOJIOTMYECKH LEJIeCOO0OPa3HOI0 IMOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOIHOW CPENbl; OMACHOCTh BO3JAEHCTBUS HA KUBbIC
OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUK HA PACTBOPHI, UCIIOIb3yEeMbIC B OBITOBOI U
IIPOU3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOeE coep:kaHue OK 01
Hccnenosanue JlaGopaTopHbie 3aHATHS OK 02
CBOWCTB PaCTBOPOB [ JTaGoparopHas pa6ota «[IpUroTOBICHHE PACTBOPOBY. OK 04
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBo, %) KOHIIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU K 1.1
BOIPOCAMH) U OIPEICNIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAePKAHUE MPUKJIATHOTO MOIYJIA)
Paznen 7. Xumust B GbITY ¥ IPOM3BOACTBEHHOI IeATEIHLHOCTH YeI0BeKa OK 01
Xumus B ObITY M (OcHOBHOE colep:KaHue OK 02
TpOH3BO/ICTBEHHON Teoperuyeckoe o0yueHue OK 04
JeSITeTbHOCTH — = = OK 07
JeTOBeKA Hogelimme 1ocTuXeHUss XUMUYECKON HAYKW U XUMHUYECKON TeXHOJIOTUH. Posib Xxumun B obecnieueHun K 1.1

9KOJIOTMUYECKOH, SJHEPreTUYEeCKON U MUIIeBOW 0€30MacHOCTH, pa3BUTUM MeTUIMHBL. [IpaBuia nmoucka u
aHauM3a XUMHYECKOW HH(pOpMAIMM M3 pPa3IMYHbIX HMCTOYHUKOB (HayuyHas W YydeOHO-HaydHas
JUTepaTypa, Cpe/icTBa MaccoBor nH(popmanuu, ceth HTepHET)

IIpakTHYecKkue 3aHATHA
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[Touck m aHanM3 KEMCOB O MPUMEHEHHMM XWMHUYECKHX BEIECTB W TEXHOJOTUHA C ydyeToM Oymymien
npodeccnoHabHOM ~ NEATEIBHOCTH [0  TeMaM:  BaKHEWIUME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKu, CTEKIO, KEepamMHKa, MaTepuaibl JUIsl DJIEKTPOHUKH,

4
HAaHOMATEpHAJIbl, TEKCTWIBHBIE BOJIOKHA, WMCTOYHUKH DSHEPIHHM, OPraHUYECKME U MHHEPAJIbHBIC
yaoOpeHus, IEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHUSL.

3amura: [IpencraBieHue pe3ynbTaToB pelieHus KeicoB B (hopMe MUHU-I0KIAa ¢ Ipe3eHTaluen
JAudpepeHunpoBaHHbIN 3a4eT 2
Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAJIBHO-TEXHUYECKOMY O0ecre4eHHI0
Jns peanuzanuu MmporpamMMbl JTUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIINEe
CrelMaibHbIe TOMEUICHUs: y4eOHbI KaOMHET XUMHH.

O6opynoBanue y4eOHOro kKaOuHera (HArJsIHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJield MOJIEKYJI, MOJEIN KPUCTANIMUYECKUX PEIICTOK, KOJJIEKIIMH MPOCThIX U CJIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMU BOCIPOU3BEICHHUS 3BYKa,
MPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

Oo6opynoBanue Jadoparopuu U Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIIETKHU-
KarneJIbHUIIbI, TEPMOMETPBI, MUKPOCKOT, JIYIbl, TPEJAMETHbIC U MOKPOBHBIE CTEKJIA, MJIAHIIETHI JIJIS
KareJbHBIX peakuuid, GuibTpoBalbHAsg Oymara, MPOMBIBAJKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
pOOKH, HA0Op PEaKTHUBOB, CTCKJISIHHBIC MATOYKH, INTATHBBI JUIS MPOOHPOK; MEPHBIC IMIIMHIPHI,
BOPOHKHU CTEKJISIHHBIE, BOPOHKH JenuTenbHble muinHapuueckue (50-100 M), CTynKu ¢ MEeCTUKOM,
dapdopoBbIe YaIIKH, TMHIIETHI, (GUIBTPHI OyMaXKHBIC, BaTa, MaPJIs, 9ACOBBIC CTEKJIA, dJICKTPOIUIHTKH,
1abopaTopHbIE ITATUBbI, CHUPTOBBIE TOPETKU, CIIUYKU, TPUOOP AJIS MOTYYSHHs Ta30B (MK MpoOrpKa
C Ta300TBOAHOW TPYOKOH), Aepxkarenu JUIsi MPOOUPOK, CKISIHKU JUISl XpaHEHUS PEaKTHUBOB,
pa3natouHble JTOTKU; XxuMudeckue crakanbl (50, 100 u 200 mi); mmaTenu; TUHIETHI; CEKYHIOMEPHI
(Tatimepsl), MepHbIe Tpooupku (Ha 1020 mur) u MmepHbIe KotObI (25, 50, 100 1 200 Mit), BoasHas OaHs,
CTEKJISTHHBIC MMaJIOYKK; KOHNYecKHre KoyObl st TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE MOJIOCKH
11t onipeiesiennst pH v crannapTHas MHAMKATOPHAS 1IKAJa; YHUBEPCATbHBIA UHANKATOD; MUTETKH HA
1, 10, 50 mu (umm go3atopel Ha 1, 5 u 10 M), maGopaTopHble Becbl, pH-MeTphl, u np. 1abopatopHoOe
obopyoBaHue.

3.2. UnopmannonHoe odecnevyenne peajusanum NporpamMmbl

Jlureparypa
OcCHOBHBIEC HCTOYHUKHU:

1) Amn¢wunorenosa 1.B., babkos A.B. Xumust.bazossiit ypoens: 10-11 knaccsr.- I'pud YMO

CIIO, 2023.

2) Taopuensu O.C., OctpoymoB N.I"., CnankoB C.A. Xumus. ba3oBslit ypoBens. 10 kinacc — M.,
2022.

3) Ta6puensa O.C., Octpoymos W.I'., Cnaakos C.A. Xumusi. Ba3ossiit ypoens. 11 kimacc — M.,
2022.

4) MapreroBa T. B., Apramonosa E.B., T'ogynos E. b. Xumust — M., 2023.

JlonoJiHuTeIbHbIEe HCTOYHUKH:
1) Hukwurtuna H.I'., 'pebenpkoBa B.W. O6miast u Heoprannueckas xumusi — M., 2023. 2016.

2) Cysopos A.B., Hukonbckuit A.b. O0mas u Heoprannveckast XuMusi. Borpocs! u 3a1auun. — M.,
2023

HNHuTepHer — pecypebl
http://gu-unpk.ru/chair/chemistry/study ( 'ocynuBepcuter — YHIIK )
http://www.xumuk.ru/ ( cepsucel: Heopranuueckue peakimu, Opranndeckue peakiiui, MoJisipHbie
maccol, @opmarupoBanue hopmyn, Penaktop popmyn, YpaBHuBaHuE peakiuii, DIEKTPOHHOE
cTpoenue aromoB, Urpa « Tabnuna Menneneesa » , TepmoauHamuueckue cBoiictBa, Koueprep
Benu4uH, ['ansBanonapa, EI'J)
http://www.chem.msu.su/rus/elibrary/ ( Caiit xumuueckoro daxynpreta MI'Y. )
OcHoBsl xumun. MHaTEpHET-yueoHuk (http://www.hemi.nsu.ru/index.htm)
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJIbHOMN
JAUCHUIIJINHBI
KoHTponb 1 OlleHKa pe3ynbTaToB OOy4YEHUS OCYIIECTBISICTCS MPENoAaBaTelieM B IMPOIEcce
IPOBEJCHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBIMOTHEHUS
00yJaromMMUCsT WHAUBHIYAIBHBIX 3aJaHUi, MPOEKTOB, HCCIEAOBaHUU. Pe3ymbTaThl 00ydeHUS
OTIPECIISAIOT, YTO OOydYaromuecs OJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3Y4YEHUS JTUCHUTUIUHBI.
Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCTIONIBE3YETCSI CHCTEMa OICHOYHBIX MEpONPUATUH, TPEICTABISIONIas COOOH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTaMu 00yueHus u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3ynbtatsl no aucuurune) u GI'OC CIIO.

Ne OK/IIK |Moayas/Pa3znen/Tema |Pe3yiabTaT 00yueHust Tunbl OEeHOYHBIX MEPONIPUATHIH
I OcHoBHOe cogepkaHue
DopMyJTHPOBATH
Paznen 1. OcHOBBI PMy:Hp
1 0a3oBble MOHSATHS U
CTPOEHHUs BellecTBa
3aKOHbI XUMHUH
1. Tect «CTpoeHue aToMOB
XUMUYECKUX 3JIEMEHTOB U MPUPOJA
XUMHYECKOH CBSI3H.
2. 3a/1a4n Ha COCTABJICHUE XUMHYCCKHUX
OpPMYII IBYXaTOMHBIX COCOUHECHUI
CocCTaBIsITh XUMHYECKUE (opmyn 1Byx A
. |(oxcumoB, cynb(huIOB, THAPUIOB U
(hopMyIIbI COeAMHEHHI B )
COOTBETCTBUHM CO o
CrpoeHue aToMOB 3. 3ajaHus Ha UCIIOJIb30BAHUE
CTEIICHBIO OKUCICHUS o .
XUMHYECKUX XUMHYECKON CUMBOJIMKH M Ha3BaHUU
1.1 |OKO01 XHMHYCCKHUX IJICMEHTOB, N
3JIEMEHTOB M MPUPOIA COCIMHEHUH TI0 HOMEHKJIAType
. HCXOJISI U3 BaJICHTHOCTH
XUMHYECKOH CBSI3H " MEXIYHApOJAHOTO COI03a
TEOPETUYECKOU U NPUKIIATHON XUMHUH U
AJIEKTPOOTPHUIIATEIIBHOCT .
u TPUBUAIBHBIX HA3BaHUM IS
COCTaBJICHUS] XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX COETMHEHUN (OKCH]IOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COCAMHEHUI
OT/JCTBHBIX KJIACCOB
1. Tect «MeTammuaeckue /
HEMETaJUIMYE€CKUE CBOICTBA,
AIEKTPOOTPHUIIATENHHOCTD U CPOJICTBO K
ANEKTPOHY XUMUYECKUX 3JIEMEHTOB B
XapakTepu3oBaTh COOTBETCTBUE C UX AJIEKTPOHHBIM
XUMHUYECKUE 3JIEMEHTHI B [CTPOEHUEM U TTOJIOKEHUEM B
OK 01 [Tepuonnueckuii 3aKOH |COOTBETCTBUU C UX MEPUOJNYECKON CUCTEME XUMUYECKHX
1.2 OK 02 u Tabsmma J[.1. MOJI0)KEHUEM B anemenTtoB /.M. MenpaeneeBay.

Menneneena

MIEPUOIUYECKON CHCTEME
XUMHUYECKHX 3JIEMEHTOB
.. Menneneena

2. [TpakTryeckue 3aaHus Ha
YCTAHOBJIEHHUE CBSI3U MEXY CTPOEHUEM
aTOMOB XUMHUYECKUX JIEMEHTOB U
NEPUOANYECKUM N3MEHEHNEM CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U UX
COEJIMHEHUI B COOTBETCTBHH C
nosioxkenueM Ilepuonnueckoni cucreme.
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Ne | OK/IIK |Mopnyas/Pasnen/Tema (Pe3yabtar o0ydyenusi | THIbI OeHOYHBIX MepONPUSTHI
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3a]JaHus Ha
XapaKkTepU3aUI0 XUMHUECKUX
AJIEMEHTOB: «MeTaTn4ecKue /
HEMeTaJUIM4YeCKHUe CBOICTBA,
AIEKTPOOTPHUIIATENHLHOCTD U CPOJICTBO K
AIIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C X 3JICKTPOHHBIM
CTPOEHHUEM U IOJIO)KEHHEM B
MEePUOINYECKON CUCTEME XUMUYECKUX
anemenToB JI.1. MenaeneeBay
Pasien 2 XapakTepu3oBaTh KourpoabHnas padora
2 : TUNBI XUHMHYECKHX «CTpoeHue BelecTBa 1 XUMHYECKHE
XuMu4ecKHe peakunuu N
peakuuii peakuum»
1. 3amaun Ha cocTaBleHUE YpaBHEHUM
peaxKiuu:
— COCIMHECHMS, 3aMEIIECHUS,
pas3ioxeHus, 0OMeHa;
— OKUCTTUTEIBHO-
CocTaBnarh peakuu BOCCTAaHOBUTEJIbHBIX PEAKIUH C
COCIMHECHMUS, MCIIO0JIb30BAaHUEM METO/IA DJIEKTPOHHOTO
a3J0XKeHus, oOOMeHa OanaHca.
OK 01 TUIbl XUMHYECKUX P ’ ’
2.1 . 3aMEIICHHUS, 2. 3agaun Ha pacyeT MacChl BEIIECTBA
OK 04 peakuui N
OKHUCJIUTEIHHO- win 00bEéMa
BOCCTaHOBUTEJIbHBIC ra3oB 10 U3BECTHOMY KOJIMYECTBY
peakuuu BEIeCTBa, Macce I 00bEMY OJIHOTO
13 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB;
pacy€Tsl
Macchl (00bEMa, KOJIMUeCTBa BEIIECTBA)
MPOJYKTOB PEAKIIMH, €CIIU OJIHO U3
BEII[ECTB UMEET MPUMECH
1. 3ajanus Ha cocTaBlIeHHE
CocTaBnaTh ypaBHEHUs .
MOJIEKYJIIPHBIX U HOHHBIX PEaKLUi ¢
XUMHUYECKUX PEAKIUU . .
DNEeKTPOIUTHYECKAs y4acTHEM KUCJIOT, OCHOBAHUU U COJICH,
OK 01 MOHHOI0 0OMEHa C
2.2 U CCOIanus u YCTaHOBJICHUE U3MEHEHHS KUCIOTHOCTHU
OK 04 . y4acTHEM
HOHHBINA 0OMEH cpensl
HEOPTraHUYECKUX "
BEIIECTB 2. JTaboparopHas padota "Tumnsl
XUMUYECKHUX peakiui”
Paspnen 3. Crpoenne u (McciaenoBarhs cTpoeHne
. . KonTpoJsbHnas paGora
cBoiicTBa U CBOMCTBA o
3 «CBoiicTBa HEOPTAHUYECKHX
HEOPraHN4eCKHUX HEOPraHu4eCKHUX
BellleCTB»
BellleCTB BellleCTB
Knaccudukanms, Knaccudumnuponars 1. Tect «HomeHnkiarypa v Ha3BaHue
OK 01 HOMEHKJIaTypa U HEOPraHU4eCcKue HEOPraHUYECKHUX BEILIECTB UCXOMS U3
31 |IIK11 |[cTpocHme BEIIECTBA B WX XUMHYECKOU (POPMYIIBI WITH
HEOPraHUYECKUX COOTBETCTBUU C UX COCTaBIIEHNE XUMUYECKOU (DOPMYITBI
BEIIIECTB CTPOCHHEM MCXOJIS U3 Ha3BaHMS BEIIECTBA 110
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

THbI OLEHOYHBIX MePONPUATHI

MEXKTYHAPOIHON WU TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM JOJIHU
(Macchl) XMMUYECKOTO AJIEMEHTa
(coemuHeHus ) B MOJIEKYJIE (CMECH).

3. [IpakTuueckue 3aanus 1Mo
KJ1acCU(pUKallM1, HOMEHKJIaType U
XUMHYECKUM (hopMyiam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB.

4. ITpakTrueckue 3aJaHus Ha
onpeieJICHue XMMUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BUJa
XMMHYECKOH CBSI3HM U TUNA
KPUCTATINYECKON PEIIETKU

3.2

OK 01
OK 02
I[IK 1.1

DOU3HKO-XUMHYECKUE
CBOMCTBA
HEOPTraHUYECKUX
BCIIECTB

VYcranaBiuBarth
3aBUCUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYEeCKUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaK)Ke TUIIa
KPUCTAIUIMYECKOMN
peleTKu

1. Tect «OCOOEHHOCTH XUMHUYECKUX
CBOICTB OKCHJIOB, KHCJIOT, OCHOBAHUH,
aM(pOTEPHBIX THAPOKCUIIOB M COJICI».
2. 3ajaHus Ha COCTaBJIEHUE YpaBHEHUU
XUMHUYECKUX PEaKIHii C yJaCTHEM
MIPOCTHIX M CIIOKHBIX HEOPTAaHUYECKUX
BEIIECTB: OKCHUIOB METAJLIIOB,
HEMETAIIOB U aM()OTEPHBIX JJIEMEHTOB;
HEOPraHUYECKHUX KUCJIOT, OCHOBAaHHH H
aM(pOTEePHBIX TUIPOKCUIIOB,
HEOPraHUYECKHUX COJICH,
XapaKTEPU3YIOIINX UX CBOMCTBA U
CIOCOOBI OTyYEHUSI.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJJaHUsl Ha CBOMCTBA U
MOJTy4YeHUE HEOPTAaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHUYeCKUX
BEILECTB

Hccnenosath
KaueCTBEHHbIE PEAKIINU
HeOpFaHI/IqGCKI/IX
BEIIECTB

1. IlpakTHKO-OpUEHTHPOBAHHBIE
3aJJaHHS IO COCTABJICHUIO XUMHUYECKUX
peaKmii ¢ ydacTHeM HEOpPraHMYeCKUX
BEIIECTB, UCIOIb3YEMBbIX JJIS UX
UJIEeHTU(DUKAIUH.

2.JIaGopatopHas pabora:
“Unentuduxaiiiss HEOPraHU4ECKUX
BEILIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA
OpraHH4YecKuX
BelleCTB

HccaenoBarsb cTpoeHue
M CBOHCTBA
OpPraHuYecKuX BellecTB

KonTpoJsbHnas paGora
«CTpoeHue u CBOICTBA
OpPraHu4YecKuX BellecTB
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OK 01
K 1.1

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX BEIIECTB

Knaccudunuposatsb
OpraHMYecKHe BEIIecTBa
B COOTBETCTBUH C UX
CTPOEHUEM

1. 3amanust Ha cocTaBiIeHUE Ha3BaHUU
OpraHUYeCKUX COEAMHEHUH 110
TPUBHUAJIBHON WJIM MEKTYHAPOIHOMN
CHUCTEMAaTUYECKOM HOMEHKJIATYype.

2. 3a7adus Ha COCTABJIEHUE MTOJTHEBIX U
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Ne OK/IIK |Moayas/Pa3znen/Tema |Pe3yabTaT 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHH
COKPAILEHHBIX CTPYKTYPHBIX POPMYIT
OpraHMYECKUX BEIIECTB OTAEIbHBIX
KJIaCCOB.
3. 3ajjauM Ha onpezeeHue NpocTenieit
(bopMyIibl OpraHu4ecKoi MOJIEKYIIbI,
MCXO/ISl U3 DJIEMEHTHOT0 cocTana (B %)
1. 3anaHus Ha cocTaBlIEHHE YpaBHEHUN
XUMHUYECKUX PEAKIUI C yJaCTUEM
OpraHMYECKUX BEIIECTB HA OCHOBAaHUU
HX COCTaBa M CTPOECHUSI.
2. 3ajaHus Ha COCTaBJIEHUE YPaBHEHUN
OK 01 VYcranaBinuBaTh XHMIfquKHX JO— yp
OK 02 CaoiicTBa 3aBUCUMOCTH (hPU3HKO- - pumx XH’MquCKHe
42 |OKO04 OpraHNu4eCKHUX XMMHYECKHUX CBOMCTB YOCTPUPYIO
. CBOICTBA C YYETOM MEXaHU3MOB
[IK11 |coeaunenwuii OpraHUYECKUX BELIECTB .
IIPOTEKaHUs JaHHBIX peaKuil U
OT CTPOEHUS MOJIEKYJI .
T€HETUYECKOM CBSI3M OPraHMYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1auM 10 ypaBHEHUSIM
peaKuuii C y4aCTUEM OPraHUYECKUX
BEILECTB.
Wnentuduxanus
OpraHUYECKUX 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 01 p Hccnenosath p p P
BELIECTB, X 3HAUCHUE 3aJlaHUs 110 COCTABJICHUIO XUMUYECKUX
OK 02 Y IPUMEHEHUE B KAICCTBEHHDIC PCAKIit €aKILMI C y4aCTHEM OPTaHUYECKUX
43 | OK04 L OpPraHUYECKUX p Y1 p
OBITOBOM 1 . BELIECTB, B T.4. UCHOJIb3YEMBIX JJIS UX
[IK1.1 . COEIMHEHUN OTIAEIILHBIX
MIPOU3BOJCTBEHHOMN IACCOR uACHTU(PUKAIIY B OBITY U
NeSITEIbHOCTH IPOMBIIIJIEHHOCTH.
4eJIoBeKa
Pazpeua S.
XapakrTepu3oBaTthb
Kunernueckue u
BJMSIHUE PA3JINYHBIX
TePMOAMHAMHYECKHE
5 (¢pakTopos Ha
3aKOHOMEPHOCTH
paBHOBecHe U CKOPOCTh
NPOTEeKaHUsl .
., |XMMH4YecKHX peakumi
XHMHYECKHX peaKiui
XapakTepus3oBaTh
BIIUsIHUE KOHIIEHTpauuu |[IpakTuko-opueHTHpOBaHHbBIE
pearupyomux BEIECTB |TEOPETUYECKUE 3aJaHNsI Ha aHAJIN3
U TeMIIepaTyphl Ha (bakTOpOB, BIMSIONIMX HA U3MEHEHHE
OK 01 CKOPOCTb XUMHUYECKUX  |CKOPOCTH XUMUYECKOU PEAKIUH.
OK 02 CKOpOCTh XMMUYECKUX |peakuui IIpakTHKO-OPUEHTUPOBAHHBIE 3a/TAHUS
5 K 1.1 peakuuil. Xumudeckoe |XapakTepu3oBarh Ha IIpUMeHeHue npuHiuna Jle-

paBHOBecHe

BIIUSTHUE U3MEHEHUS
KOHLIEHTPALlUU BEIIECTB,
peaxkuuu cpeasl u
TEMIIEPATYPHI HA
CMeIlleHnEe XUMUYECKOTO
paBHOBECHS

[latenne 11T HaXOXKICHUS
HaIlpaBJICHUsI CMELIECHUSI PaBHOBECHUS
XAMHYECKON PEAKIUU 1 aHAJIA3
(hakTOpOB, BIUSIONINX HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHSI
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Ne | OK/IIK |Mopnyas/Pasnen/Tema (Pe3yabtar o0ydyenusi | THIbI OeHOYHBIX MepONPUSTHI
HcciaenoBatrnb
HCTHUHHBIE PACTBOPBHI C
6 Pazjnen 6. PacTBopbl p P
3aJaHHBIMH
XapaKTepUCTUKAMU
1. 3amaun Ha IPUTOTOBIIECHUE
acTBOPOB.
OK 01 pasThop
2. I[IpakTUKO-OpUEHTUPOBAHHbIE
OK 02 Paznuuars ucTuHHbBIC
6.1 [TonsiTre o pacTBOpax pacueTHbIE 3a/laHUs Ha IUCIIEPCHBIE
K 1.1 pacTBOpHI .
CUCTEMBI, HCIIOIb3yeMbIE B OBITOBON U
MIPOU3BOJICTBEHHON JIEATENbHOCTH
YeJioBeKa
OK 01 HccnenoBath Gu3nko
OK 04 UccnenoBanue cBOMCTB o Jlaboparopnas pabota
6.2 XUMHUYECKHE CBOMCTBA |, v
[IK1.1 |pacTBOpOB [IpuroTtoBneHne pacTBOPOB
HCTUHHBIX PACTBOPOB
1 IIpodeccnonaibHO-OpMEHTHPOBAHHOE COJEeP:KaHUE (CoepKAHUE MPUKJIATHOTO MOYJIs1)
OnennBaThb
Paszpen 7. NocJieCTBUA OLITOBOM
Xumus B ObITY U U NIPOM3BO/ICTBEHHOM . »
N 3amuTa Keiica (c yuerom Oyayuuei
7 NMPOU3BOJACTBEHHO  |1eATeJIbHOCTH N
. npogeccuoHaIbLHOI eI TeTbHOCTH)
AeATeJIbHOCTH YyeJIOBeKAa ¢ MO3UIUIH
YyeJl0BeKa IKOJIOTHYECKO
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07
I[IK 1.1

Xumus B ObITY U
IIPOU3BOJICTBEHHOU
JeSITEIbHOCTH

YCJIO0BCKa

O11eHUBATh MTOCIICACTBHSA
OLITOBOH U
MIPOU3BOJICTBEHHOMN
JIESITEILHOCTH YeJIOBEKa
C IIO3UIUM
YKOJIOTHYECKOMN
0e30IMacHOCTH

Keiic (¢ yuerom Oyaymieit
PO eCCUOHAIIBHON JEATETHHOCTH )
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