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[Tporpamma yueOHOM JUCHUIUIMHBI COCTaBIE€HA B COOTBETCTBUHU ¢ TpeboBanusamu OI'OC
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[Iporpamma paccmoTpeHa U 0100peHa Ha 3acefaHuu MeToinueckor komuccun MOIIT
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COJEPKAHUE

1. Obm1as xapakTepucTHKa MpUMEpHOI paboueil mporpaMmbl
00111€00pa30BATETBHOMN JUCIIUTITIHBL «CXHMESI .. v.vvveveeseenreseesressessesiesseeseeeessesnesnessesnesnesseesesnennes

2. CTpyKTypa 1 coJep:kaHue 001Ie00pa30BATEIbHON JUCIIUIUTHHBL .......vveeiveeeireesireesireesneeeanns
3. YcioBus peanu3zaiuu nporpamMmmel 001eoopasoBarensHoi quciuiumabl QOmuoka! 3akiaaaka
He omnpejenena.l8

4. KoHTpOJb ¥ OIIeHKa Pe3yIbTaTOB OCBOCHHUS 0011e00pa30BaTeIbHOM TUCITUIUIMHEI ... OmmoKa!
3akJiiagka He onpenenena.0



1. O0mas xapakTepucTHKAa NPUMEPHOH pado4eil MPOrpaMMbl
0011e00pa3oBaTeJbHON TUCHHUILIHHBI « XUMUSD)

1.1. O6mas XapakTepucTUKAa padoyeid MporpaMMbl y4eOHOH JUCIIUNIMHBI

«Xumusi». MecTo AMCUMIUIMHBL B CTPYKTYpE OCHOBHOH mpodeccHoHaTbHON
00pa3oBaTesbHOI MPOTrpamMMBbl.

OOmeobpa3oBarenbHas JTUCHMIUIMHA «XHUMHUS»  SIBISETCS  00S3aTENIbHOM  YacTbhiO
00111e00pa3oBaTeILHOTO MHKJIa 00pa3oBaTeabHOM mporpamMmbl B cootBeTcTBUU ¢ PI'OC CIIO 1o
cnenuanbHocTd 38.02.01 «OxoHOMHUKA M OyxranTepckuil yuer (mo orpacisiMm)y». IIporpamma
paszpaborana Ha ocHoBaHuH TpeboBanuii ®I'OC cpennero odmiero oopasopanus. Tpym0eMKOCTh
JTUCITUTUIMHBI «XUMUSD» Ha 6a30BOM YpOBHE cocTaBisieT 44 yaca, U3 KOTOPBIX 38 4acoB — 0a30BbIi
Moayib (6 paszmenoB) U 6 4acoB — NMpHUKIAAHOW Moaynb (1 pa3zen), BKIOYAOIMIMK MPaKTUKO-
OpPUEHTHPOBAHHOE CO/IEPKaHNEe KOHKPETHOM MPO(EeCcCuu MM CIIeHUAIbHOCTH.

[IpuknagHoii Momynb BKJIOYaeT OIWH pasfen. Pazgen 7 «Xumust B OBITY H
IIPOU3BOJCTBEHHON NEeSITEIbHOCTH YeJI0BEKa» peanusyercs TUISL BCEX
npodeccuit/cnenualbHOCTe  HAa ~ MaTrepualie  KeiCcOB, CBSI3aHHBIX C  OKOJOTMYECKOM
0€30MaCHOCTbI0 U OLIEHKOH MOCIEICTBUN OBITOBOM M MPOU3BOACTBEHHOH NEATENbHOCTH, IO
oTpacyiaM Oyayuiei mpohecCHOHATBHOM JeSTEIbHOCTH 00YJarOIINXCS.

1.2.1. Henu 1 32724 TUCHUIJIUHDI:

DopMHUPOBAHUE Y CTYIAEHTOB IMPEACTABICHUS O XUMHUYECKON COCTAaBJISIOLIEH €CTeCTBEHHOHAayYHOU
KapTUHBI MHpA KaK OCHOBBI INPUHATHUS PELICHUH B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CUTYyalUsX,
OTBETCTBEHHOTO MOBEACHUS B IPUPOIHOM cperie.

3agauu IMCUUIIUHBL:

1) chopMupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TPOLECCOB U SIBICHUH B
OKpYy’Kalollel cpene, LEeNOCTHONM Hay4HOM KapTHHbI MHUpa, B3aMMOCBS3M U B3aUMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTABISATH (POPMYJIBI HEOPTAHUYECKUX M OPTaHUYECKUX BEIIECTB, YPABHEHHS
XUMHUYECKHX PEaKIil, OOBICHATh WX CMBICJI, HHTEPIPETHPOBATh PE3YIbTATHl XUMHUYECKHUX
SKCIIEPUMEHTOB;

3) cdopmupoBaTh HAaBBIKM TPOBEACHUS TNPOCTEHIINX XUMHUYECKUX IKCMEPUMEHTAIbHBIX
UCCIICIOBAaHUN C COOJIIOJICHHEM TpaBWII 0€30MacHOro OOpalieHusl ¢ BEIIECTBAMU U J1a00paTOPHBIM
000pyi0BaHUEM;

4) pa3BUTh YMEHHS HCIIOIB30BATh HH(POPMAIINIO XUMHYECKOTO XapaKTepa U3 Pa3IudHbIX HCTOUHUKOB;
5)copmMHupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEICTBHS CBOCU JEATEIBHOCTH W XUMHYECKHX
NPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOIIECCOB;

6)chopMUpOBaTh MOHMMAHWE 3HAYMMOCTH JOCTHKCHHA XUMHUYECKOW HAYKH W TEXHOJIOTUH IS
pa3BUTHS COLMATBHON M MPOU3BOJICTBEHHOMU Cep.



1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHS 0011e00pa3oBaTebHON JUCHUIIMHBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Kon u HJIaHI/IpyeMbIe pe3yjabTaThl 0CBOCHUA TUCIHHIIJIHHBI

HANMCHOBAaHHE

q)OPMpreMHuX Oo6mue* JucuMILInHAPHbIE?

KOMIICTCHIIMHA
B yacTu Tpya0BOro BOCIIMTAHUSA: -BJIaJIETh CHCTEMOW XMMUYECKUX 3HAHUH, KOTOpast BKIIOYAET:
- TOTOBHOCTh K TPYAY, OCO3HaHME LEHHOCTH MAaCTCPCTBA, | OCHOBOIOJATAIOIINC MOHATHS (XMMHUYCCKUN 3JICMEHT, aTOM, JJICKTPOHHAs 000JI0YKa
Tpynoo0ue; atoma, s-, p-, 0-3JIeKTpOHHBIE OpPOHTANM ATOMOB, MOH, MOJIEKYJa, BaJEHTHOCTb,
- TOTOBHOCTb K aKTUBHOH JEATEIBHOCTH TEXHOJIOTMYECKOH H 3JICKTPOOTPHUIIATCIIPHOCTD, CTCIICHh OKHUCJICHHUS, XMMHYCCKas CBSA3b MOJIb MOJApHAs
CONMAILHON HAIPABIEHHOCTH, CIIOCOOHOCTL MHUMIIMUPOBATh, | Macca, MOJIAPHBIA 00BEM, YIJIEpPOIHBIN cKeleT, (yHKIMOHAIbHAS TPYIIa, paguKall,
IUIAaHUPOBATb M CAMOCTOATENBHO  BBINOJHATE  TaKyI | p30MepHsi, H30MEpbl, TOMOJIOTHUYECKUM Psijl, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U
JIEeSITEIbHOCTD, a30TCoEpIKAINE COCTUHEHUS,
- HMHTepeC K pasnM4HbIM cdepam 1npodeccHOHaNbHON | GHOIOTHYECKH aKTHBHBIC BemecTBa (YIICBOIBI, JKUPHI, OCITKN), MOHOMED, TIOIHMED,
ACATCIBHOCTH, CTPYKTYPHOEC 3BCHO, BBICOKOMOJICKYJISIPHBIC COSAUMHCHMS, KpUCTAJIIINICCKas PCIICTKA,

OK 01. BLI6I/IpaTL Osaanenue YHHUBEPCAJIbHBIMH Y4eOHBIMM | TUILI XWUMHYECKHX peakiuil  (OKUCIHTENLHO- BOCCTAHOBUTENLHBIE, OK30-H

MO3HABATEJIbHbIMHM AeHCTBUSMM: SHIOTEPMHUYCCKHE, pEaKIMh HOHHOTO  OOMEHa), pacTBOp,  3JICKTPOJIHTHI,

CIIOCOOBI pELICHUS
3a1a4
npodecCuOHATbHON
JeSITebHOCTH
MMPUMCHHUTCIIBHO K
pas3InYHbIM
KOHTCKCTaM

a) 0a30BbIe JIOTHYECKHE IeHCTBHUA.

- CaMOCTOATENbHO (OPMYJIUPOBATH M aAKTYaJIU3UPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHbII NPU3HAK MM OCHOBAHUS JJIsI
CpaBHEHWUsI, Kaccu(puKaum u 0000IIeHHS;

- OIpEeAeNATh LENU ACATEIbHOCTH, 3a/laBaTh IapamMerTphbl M
KPUTEPUH UX JOCTHKCHUS;

- BBUSIBJISITH  3aKOHOMEPHOCTM W NPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSIX;

- BHOCHUTb KOPPEKTHBBl B JI€ATEIbHOCTb, OLEHUBAThH
COOTBETCTBUE pE3YJNbTATOB LENsAM, OLEHUBaTb PHUCKU
MOCIIEICTBUN IeSITEILHOCTH,

- pa3BHUBaTh KpEAaTUBHOE MBIIUICHUE TIPU  PELICHUU

XKU3HEHHBIX TIPOOIIEM

0) 6a30BbIE HCCIIEAOBATEILCKHE AeHCTBHS:

- BJaueTh HaBBIKAMH  Yy4eOHO-HCCIENOBATENbCKOW |
MIPOEKTHOH IEeSTETHHOCTH, HABBIKAMH Pa3peIIeHUs IPooIeM;

HEAJIEKTPOJIUTHI, AJIEKTPOJIIUTHUECKAs] IUCCOIMAINS, OKUCIUTEIh, BOCCTAHOBHUTEID,
CKOPOCTh XUMUYECKOM PEaKI[UU, XUMUIECKOE PABHOBECHE) TEOPHH U 3aKOHBI (TEOPHS
XMUMHYECKOTO CTPOCHHS OpraHndyeckux BemecTB A.M. bytiepoBa, Teopus
3JIEKTPOJIMTUYECKON AUccouuanuu, nepuoguueckuii 3akon .M. MenneneeBa, 3aKoH
COXpaHECHHSI MAacCChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHN S3BIK XMMHH, O€30MacHOe
HCTIOF30BaHUE BAXXHEHUIIINX HEOPTaHWYECKUX W OPTaHMYECKUX BEIICCTB B OBITY U
MPaKTUYECKON AESITENbHOCTH YEJIOBEKA;

- YMETh BBISBJISITh XapaKTepHbIE MPU3HAKM U B3aUMOCBSA3b M3YYEHHBIX NOHSITHH,
NPUMEHSTh COOTBETCTBYIOLME TIOHATUS NPH ONUCAHUM CTPOEHUSI W CBOMCTB
HEOPTraHWYECKUX ¥ OPraHWYECKUX BEIIECTB U WX TNPEBPAIICHUI; BBISBIATH
B3aMMOCBS3b XHMHUYECKUX 3HAHUW C TIOHATHUSMU M TIPEJCTABICHUSMHU JPYTHX
€CTEeCTBEHHOHAYYHBIX MPEIMETOB

-yMeTh HUCMOJb30BaTh HANMEHOBAaHUS XMMHUYECKUX COEAMHEHUN MEXIYHApOJIHOTO
CO103a TEOPETUUECKON U MPUKIATHON XUMHUHU U TPUBUAJIbHBIE HA3BAHUS BaXKHEUIIUX
BEIIECTB (ITUJICH, alleTUIICH, TIIHIEPHH, (eHO, GOopMaNbIET ], YKCyCHas KUCJIOTa,
[JIMLWH, YrapHBIA Ta3, YrIeKUCHbld ra3, aMMHaK, raiieHas HW3BeCTb, HeralleHas
W3BECTh, NHUTHEBas COJa W JIPYTHX), COCTaBIATH (POPMYNBI HEOPTaHHYCCKUX U

! VkasbIBaroTCs IMYHOCTHBIE U METANpeAMETHBIE pe3ynbraThl u3 ®TOC COO (B nocneauei penaxuuu ot 12.08.2022) B otrnaronsHoit Gpopme, GopMupyeMbie
0011e00pa30BaTEILHON AUCITUTUTHHON
2[lucuunuHapHble (IPeIMETHBIE) PE3YJIBTATHI YKa3bIBAKOTCS B COOTBETCTBUM C UX TOJNHBIM nepeureM Bo ®TOC COO (B mocnenneii pepakuuu ot 12.08.2022)




- BBISBIISITH MPUYIHHHO-CJIC/ICTBCHHBIC CBSI3U u
aKTyaJM3UpPOBATh 3334y, BBIJBUIaTh CHUIIOTE3Y €€ PCIICHHUS,
HAaXOIUTh  APTYMEHTBI  JUIA  JIOKAa3aTeIbCTBA  CBOHUX
YTBEPIKICHUH, 3371aBaTh APAMETPbI U KPUTEPUH PEIICHHS;

- aHAJM3MPOBATh MOJYYCHHBIC B XOJC PpEIICHUS 3aJaduu
pe3ysbTaThl, KPUTHYECKH OIICHUBATH HX JOCTOBEPHOCTS,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

- yMeTh T[EPEHOCHTh 3HAHUS B [O3HABATCIbHYIO U
MPaKTHYECKYIO 00JIACTH KU3HECATeIbHOCTH;

- YMETb HUHTErPUPOBATH 3HAHUA M3 DPA3HBIX NPEIMETHBIX
obacTei;

- BBIABUI'aTb HOBLIC HJCH,
MOJAXObI U PELLICHUS;

- CIOCOOHOCTE X MCIOJIL30BAHMS B [TO3HABATENLHON U
COIMANbHON TPAKTHKE

npeajiaratb OpUIrMHAJIbHBIC

OPTraHWYeCKUX BEIECTB, YPaBHEHUS XUMHYECKUX PEaKLUH, OOBSCHITH UX CMBICI,
MOJITBEPKATh XapaKTepHble XUMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMU
9KCHEPUMEHTAaMH U 3alIUCSIMHU YPaBHEHUIN XUMHUYECKUX peaKIHii;

- yMeTh YCTaHABJIMBATh IPHHAIICKHOCTh H3YYCHHBIX HEOPTaHHMYECKHX U
OpPTaHWYECKHX BEHIECTB K ONPEIEICHHBIM KiaccaM U TpyINaM COCIUHEHHH,
XapaKTepU30BaTh X COCTaB M BAKHEHIIINE CBOICTBA; ONPENENATh BUABI XUMUIECKIX
CBsI3e (KOBaJICHTHAs, NOHHAS, METAJUIMIECKas!, BOXOPOIHAS ), THITBI KPHCTAIUINIECKIX
PEIIETOK BEIIECTB; KINAacCH(UINPOBATH XUMUIECKUE PEaKIINN;

- chopMHIpOBATH MIpEICTaBICHUS: o XUMUYECKOU COCTAaBIIAIOLIEH
€CTECTBEHHOHAYYHOM KapTUHbI MUPA, POJIA XMMHHU B IIO3HAHUU SIBIICHUH IPUPOJIBL, B
(OpPMHPOBaHUM MBINUICHUS M KYJIBTYPbl JIMYHOCTH, €€ (YyHKIIMOHATIBHOW
TpaMOTHOCTH, HGO6X0)11/IMOI71 U1 peHICHUSA MPAKTHUYCCKUX 3adad U I3KOJIOTHYCCKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 3[0POBBIO U IIPUPOIHOU Cpene;

- YME€Th MPOBOJUTH PACUETHI [0 XUMUUECKUM (OPMYJIaM U YPABHEHUSIM XHUMHUUECKHX
peaKnuil ¢ MCHONb30BaHUEM (PU3MUECKUX BEIMYUH, XapaKTEPU3YIOIINX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, O0beMa  (HOpPMAaJbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh CHCTEMHBIC XUMHUYECKNE 3HAHUS JUTSA IIPUHATHS
peLIeHNI B KOHKPETHBIX >KM3HEHHBIX CHUTYallHsX, CBSI3aHHBIX C BELIECTBAMU M HX
IIPUMEHEHHEM.

OK 02.
Hcnonb3oBars
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajan3a u
MHTEPIPETALNH
uH(pOopMaluu 1
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 337124
npodecCuoHATbHON
JeATETbHOCTH

B o0siacTHIIEHHOCTH HAYYHOTO NMO3HAHMS:

- cOPMHUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOMIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOUIECTBEHHON
MIPAKTHKH, OCHOBAaHHOT'O Ha JUajore KYJBTYD,
CIOCOOCTBYIOIIETO 0CO3HAHHIO CBOETO MecTa B
MOJUKYJIETYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M UUTATEIIbCKON KYJIbTYpPbI
KakK CpeI[CTBa BSaHMOﬂeﬁCTBHH MC)KI[y JIOABMU U TTO3HAHUSA

MHpa;
- OCO3HaHME LICHHOCTH HAy4YHOH AEATEeIHHOCTH, TOTOBHOCTD
OCYIIECTBIISITH TIPOEKTHYIO " HCCIIEeI0BATEIbCKYTO

JIeSTeTbHOCTh WHAWBUIYAIEHO U B TPYIIIIC;
OBaagenue YHHMBepPCAJIbHbIMH
TMO03HABATEJIbHBIMHM JeHCTBUIMM:

B) padora ¢ uHopmanueii:

- BJIAACTHh HABBIKAMHU ITOJTYUCHUSA I/IH(I)OpMaLII/II/I N3 HCTOYHUKOB
Pa3HbIX THUIIOB, CaAMOCTOATCIBHO OCYHICCTBJIATH IIOUCK,
aHaIM3, CHCTEMAaTH3allii0 M HMHTEPHIpETauio WHHOpMAaIUU
Pa3NUYHBIX BUIOB U (YOPM TIPE/ICTABICHHS;

Y4eOHbIMHU

- YMeTb ILIaHUPOBATh XMMUYECKUH HKCHEPUMEHT NPEeBpALICHUS
OpPraHUYECKUX BEIIECTB IIPH HAarPEBAHUU, [TOJYyYEHHUE ITUICHA U U3yUeHHE
€ro CBOWCTB, KAUECTBEHHbIE PEaKLUH HA alIbAETH/bl, KpaXMaJl, YKCYCHYIO
KHUCJIOTY: JA€HaTypauusi O€JKOB IPU HAarpeBaHUM, LBETHHIE pEaKIUU
0€eJIKOB; IPOBOJUTH PEAKLIMH HOHHOTO 0OMEHA, ONPEAEISAThH CPELY BOAHBIX
pacTBOpOB, KaYeCTBEHHBIE PEAKIMU Ha Cyiabdar-, KapOoHAT- U XJIOPUA-
aHMOHBI, Ha KaTHOH aMMOHMS; peIlaTh 3KCIIEPUMEHTAJbHbIE 3aJaud IO
temaM "Metanisl" 1 "Hemeranssl") B COOTBETCTBUH C IPABUIIAMHU TEXHUKH
06e30macHOCTH IpH OOpallleHMH C BEIeCTBAaMH U J1a0OpaTOpHBIM
000pyAOBaHHEM; IPEACTABIATh PE3YIbTAaThl XMMUYECKOIO 3KCIIEPUMEHTA
B (hopMe 3aNucH ypaBHEHUN

COOTBETCTBYIOLIMX peaKkUii U (OpMyIUpPOBATh BBIBOABI HA OCHOBE ITUX
pe3yIbTaToB;

- YMeThb aHAJIU3UPOBaTb XUMHUYECKYH0 HH(QOPMALHUIO, MOJYy4aEMYyIO W3
pa3HBIX HUCTOYHUKOB (CPEICTB MAaccOBOM MHGpopmanuu, cetb VHTepHET U

JpyrHe);




- CcO37aBaTh TEKCThl B Pa3IMYHBIX (OpMaTax C y4eTOM
Ha3Ha4YeHHUsT WHPOpMAIMU U LENEBOH ayAWTOPUH, BBIOHpas
ONTHMANIBLHYIO (pOpMY NPENICTABICHHS U BU3YaIH3aLUH;

- OLICHUBATH JOCTOBEPHOCTb, JIETUTUMHOCT HHPOPMALIUH, e
COOTBETCTBHE ITPABOBBIM U MOPAIBEHO-3THYSCKUM HOpMaM;

- HCHONB30BaTh  CpencrBa  MHOOPMALMOHHBIX U
KOMMYHUKAIMOHHBIX TEXHOJIOTHI B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX W OpPraHM3allMOHHBIX  3amad ¢
coOmoneHneM  TpeOOBaHWN  SPrOHOMHKH, TEeXHUKA
0€301acHOCTH, THUTHEHBI, pecypcocOepeKeHus, MPaBOBbIX H
3TUYECKUX HOPM, HOPM HMH(POPMAaMOHHON 0€30MacHOCTH;

- BJIaICTh HaBbIKaMU PACIIO3HaBaHUA U 3allIUThI
nuHpopmanum, HHGOPMAIIMOHHOW 0€30MTaCHOCTH JIMYHOCTH

- BIAJCTh OCHOBHBIMM METOJAaMU HAy4YHOTO TIO3HAHMA BEUIECTB H
XUMHUYECKUX  fABJIEHUH  (HaOmrojeHwe, W3MEpeHue, HKCIECPUMEHT,
MOJIETTUPOBAHUE);

- YMETh IPOBOAUTH PACUETHI IO XUMHUECKUM (pOopMyJIaM U ypaBHEHUSIM
XMMUYECKHUX PEaKIMid C NCIOIb30BaHUEM (DPU3NIECKUX BEITHMUYHH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE YCJIOBHUS) Ta30B, KOJMYECTBA BELIECTBA; HCIIOIb30BATh
CHCTEMHBIE XUMHUYECKUE 3HAHUS JUIS MPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 04.
DddexTrBHO
B3aUMO/JICIICTBOBATH
u paboTaTh B
KOJUJIGKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOMPEIEIICHHIO;

- OBJIaJICHUE HABbIKAMHU Y4eOHO-HMCCIIEeI0BATEIbCKON
MPOEKTHOM U COLMANbHON A TEIbHOCTH;
OBJaanenue YHHBEpPCAJIbHBIMH
KOMMYHUKATUBHBIMHM /1€ CTBUSIMU:

0) COBMeCTHAs IeATeIbHOCTD:

- TOHMUMaTh W WCIOJL30BAaTh MPEUMYILECTBA
KOMAaHJIHOW ¥ MHIUBUAYaTbHOU PaOOTHI;

- T[pPUHUMATh 1EJM COBMECTHOH JI€STEIbHOCTH,
OpPraHU30BbIBATh U KOOPJUHUPOBATH JIEUCTBUS 110 €€
JIOCTHXKEHHUIO: COCTaBJISITh I1aH JICHCTBHH,
pacrpeiesiiTb pojii C YYETOM MHEHHH Y4acTHUKOB,
o0CyKIaTh pe3yJbTaThl COBMECTHOM pabOTHI;
-KOOPJIMHUPOBATh W BBIMIOHSATL pabOTy B YCIOBUSX

p€ajibHOro, BHPTYaJIbHOTO U KOM6I/IHI/IpOBaHHOFO
BBaHMOHCﬁCTBHH;
-OCYIICCTBIIATDH IIO3UTHUBHOC CTPAaTCru4cCKoC

MOBEJICHUE B PA3UYHBIX CHUTYalUsIX, MPOSBISIThH
TBOPYECTBO U BOOOpaKeHHE, OBITh HHUIIMATHBHBIM
OBiajieHHe YHHUBEPCAJbHBIMH PeryJJsiTUBHBIMH
JeHCTBUSIMMU:

-yMETh TIAHUPOBATh XUMHUYECKHI SKCTIEPUMEHT MTPEBPAILICHUS
OpPraHUYECKUX BEIECTB MPU HATPEBAHUU, TOTYUCHHE dTHIICHA U U3YYCHHE
€ro CBOWCTB, KAYECTBEHHBIC PEAKIH Ha aJIbJIETH/IbI, KpaxMaJl, YKCYCHYIO
KHCIIOTY; IeHATypanus OSJIKOB IPU HarpEeBaHUH, [IBETHBIE PEaKIIUU
0€JIKOB; MMPOBOIUTH PEAKIIMU HOHHOTO 0OMEHa, ONPEIEISTh Cpeay
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIMH Ha CylabdaT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHMUS; pelIaTh SKCIIEPUMEHTAIbHbIE
3aia4uu 1o TeMam "Meramiel” u "HemeTanis'") B COOTBETCTBHH C
MpaBUIAMHU TEXHUKH O€30MaCHOCTH TPU OOpAIlEHHH C BEIECTBAMU H
71a60paTOPHBIM 000PYIOBAHUEM; MTPENICTABIISITh PE3YIbTAThl XUMUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3aITMCH YPaBHEHUH COOTBETCTBYIONINX PEAKIHHA U
(hopMyIMpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB




I) IPUHATHE ce0sl M APYIuX JIIOAe:

-[IPUHUMATh MOTHBBI W apryMEHTBl JIPYTUX JIOJAeH
IIpY aHAJIU3€ PE3YIbTATOB AEATEILHOCTH,
-IpU3HABaTh CBOE IPAaBO U MPaBO APYTUX JIOJEH Ha
OIIINOKY;

-pa3BuBaTh CIOCOOHOCTh MOHUMATh MHpP C TO3UIHMU
JPYroro 4ejaoBeKa

OK 07.
CopeilicTBOBaThH
COXPAHEHHUIO
OKpYyKarolei
Cpenbl,
pecypcocOepexenn
10, IPUMEHSATh
3HaHUA 00
W3MEHEHUHU
KJIUMaTa, MPUHIUIIBI
OepexIIMBOTO
MIPOU3BOJICTBA,

3¢ deKTUBHO
JIECTBOBATH B
Ype3BbIYAHBIX
CUTYaLUsAX

B 001acTH 3K0JI0rH4eCKOro BOCIIMTAHUS

- ¢(hOpMHPOBAHHOCTH 3KOJIOTUYECKOH KYIbTYpHI,
NOHUMAaHHUE BIIMSHUS COLUAIBHO-IKOHOMHYECKUX
MPOLIECCOB Ha COCTOSIHUE MPUPOJHOMN U COLUATBLHOM
Cpelibl, 0CO3HaHKE ITI00abHOTO XapaKkTepa
9KOJIOTHYECKUX TPOOIIEM;

- IUJJAHUPOBAHKE U OCYILLECTBJICHHUE ACHCTBUI B
OKpY’KaroIllel cpeJie Ha OCHOBE 3HAHUS LieJei
YCTOHYMBOI'O Pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE HETIPUHATHE JEHCTBUIA, IPUHOCSILUX Bpe
OKpY’Karolen cpene;

- YMEHHE MTPOrHO3UPOBATH HEOIArONPUATHBIE
9KOJIOTUYECKHUE MOCIEICTBHS IPEIPUHIUMAEMBIX
JENCTBUM, IPEIOTBPALIATh UX;

-paciIMpeHHe OMbITA AEATEIILHOCTH SKOJIOTHUECKOM
HaIpaBJIEHHOCTH;

-OBJIa/ICHUE HaBbIKAMU y4€OHO-UCCIIE0BATEIBCKOM
IIPOEKTHOM U COLMAIbHOMN IEATEIbHOCTH

-copMHPOBATH MpEeICTABIICHUS: XUMHUYECKOH COCTaBJISIIOILIEH
€CTECTBEHHOHAYYHOI KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUH SBJICHUI
OpUpoAbl, B (OPMHUPOBAHMHM MBIIUICHUS M KYJIBTYpPbl JIMYHOCTH, €€
(YHKIMOHANBHOW TPAMOTHOCTH, HEOOXOIUMOH TS PELICHUS MPAKTHYCCKUX
3a7a4 ¥ 9KOJIOTHYECKH 000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO
NPUPOJHOU cpene;

- YMETh COOJIOIaTh MPaBHiIa YKOJIOTHUYECKH L[eTIecO00pa3HOTO MOBEACHUS B
OBITY U TPYIOBO NESTEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 310POBbS U
OKpY’Karolled MPUPOJHON Cpelibl; YYUTHIBATH OMACHOCTh BO3ACHCTBHUS Ha
JKMBBIC OpraHuU3Mbl ONPCACJICHHBIX BCIICCTB, IMOHMMAsA CMBICII ITOKa3aTeIA
NpeIeTbHON JOIIYCTUMOM KOHLIEHTPALMU




2. CTpyKTYypa U coep:kaHue 00111e00pa30BaTeIbHOM AU CUUIIIMHBI

2.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI

Bup y4eoHoii padoTsI Oo0bem B
qyacax*

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 44
Ba3oBblii Moayb 38
BT. U..
TeopeTuUecKoe oOyueHue (C yueToM coepKaHusl MPUKIATHBIX 29
MOTYJICH)
NPaKTUYCCKHE 3aHATHSI (C YUETOM COJICPKAHUS IPUKIIAJTHBIX MOIYJICH) 22
Ipukiaagnoi moayJib. (IIpodeccnonabHO-0pHEHTHPOBAHHOE 6
co/Iep:KaHue)
BT. U..
TeopeTudeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHITUS 4
IIpomexxyTounasi arrecTaiusi (ATOroBasi OLEHKA)
uToro 44




2.2. TeMaTH4ecKMH IJIAH U COJEPKAHNE TUCUUIIMHBI « XUMM»

HaumenoBanue Conep:kanue yueOHOro Matepuasa (0CHOBHOE M PO(eccCuoHATIBLHO- Oo0bem dopmMupyemblie
pa3aesioB U TeM OPHEHTHPOBAHHOE), JIA0OPATOPHbIE U MIPAKTHYECKHE 3AaHATHS, NPUKJIATHOI 4acoB KOMIIETEeHI[UH
MOYJIb (IIPH HAJTUYHUU)
OcHoBHoOe coJep/kaHue

Pazpea 1. OCHOBBI CTPOEHMSI BelleCTBA 3
Tema 1.1Ctpoenne OcHoBHoOe€ coJep:kaHue 2 OK 01
aTOMOB XHUMHUYECKUX CoBpeMeHHast MOJIeNIb CTPOEHUS aToMa . XUMUYECKUM 3JIEMEHT. DIEKTPOHHAs
3JIeMEHTOB U NpUpoaa | KoHpuUrypamus aroma. BaleHTHOCTh. DJIEKTpOHHAS MPUPOIAa XUMUYISCKOM CBS3H.
XHMHYeCKOH CBSA3H Bunbl xumudeckoi CBS3H.

Teopernueckoe odyuenue 1

IIpakTHYeckne 3aHATHS

Pemenuie 3ananuii Ha UCTIONIB30BAHUE XMMHUUYECKONH CUMBOJIMKU, HA YCTAHOBIICHUE

CBS3U MEXIY CTpOeHHEM atoMa u nosioxkenue B [ICXD, ycraHoBlieHHE TUTIOB

XUMHUYECKUX CBSI3eH B MOJICKYJIaX.
Tema 1.2. OcHoOBHoOe€ coJep:kaHue 1 OK 01
IHepuoauuecknii 3akon | [ICXD JI.1. MenaneneeBa. ®usnveckuii cMbicn [lepuoanueckoro 3akona /.M. OK 02
u Tadamuna JL.H. MenpeneeBa, MuUpoBO33peHUECKOE M HAY4HOE 3HaYeHue lleproauyeckoro 3akoHa
MenzaeneeBa J.U. MenneneeBa ,OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB

IIpakTnyeckne 3aHATHA 1

Pemenue 3amannii Ha XapakTEPU3AMIO XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX

3JIEKTPOHHBIM CTPOCHHE U MOJIO0KEHUEM B IEPUOANYECKON CHCTEME XUMHUYECKHUX

anemenToB JI.11. Menjeneena.
Pasznen 2. XuMH4YecKHe peakunu 5
Tema 2.1 Tunsi OcHOBHoOe€ coJep:KaHue 2 OK 01

XHMHYECKHX peaKuu

Krnaccudukanus u THIIBI XUMUYECKUX PEAKIUN C y4acTHEM HEOPTaHUYECKUX
BemiecTB. COCTaBIICHHE PEAKIINIl: COSTMHEHMS, 3aMeIIeHuUsI, 0OMEHa, Pa3I0KCHHS.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. CTeNeHb OKUCIEHUS, OKUCIUTEb,
BOCCTaHOBUTEL. MeTo anekTponHoro 6ananca. OBP B nmpupoe, mpon3BoACTBEHHBIX
Mpolieccax 1 KU3HEEATeIbHOCTH OPraHU3MOB.
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I[pakTuyeckue 3aHATHS

KonnuecTBeHHbIe OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHbBI B XUMUHU.
Moib Kak eMHHIIAa KOJIMYEeCTBA BELECTBA, MOJISIPHAS Macca, 3aKOHbI COXPaHEHMSI
Macchl M SHEpIruu, 3akoH ABoraapo, MomspHblii 00beM ra3oB. OTHOCUTENIbHAS
IUIOTHOCTb I'a30B.

Tema 2.2. OcHoBHoOe coJep/kaHue 3 OK 01
DJIEKTPOJIMTHYECKAS Teoperuueckoe ody4enue. 1 OK 04
AUCCOUUAIIUS U Teopust HEKTPOIUTHIECKON JUCCOIMAITAH. DIEKTPOIUTHI, HEAJIEKTPOIUTHI, HOHBI.
HOHHBIN 00MeH Peakiiuu nonHoro oo6mena. CocTtaBiieHHe peakliuii HOHHOro 0OMeHa.

IIpakTuyeckue 3aHATHSA 2

JIaGoparopHas pabota «Turel XuMuYecKux peakiuii». [IpoBeaennu e peaxkuuii

MOHHOTO 0OMEHa, OTIpe/IeIeHNne CPEIbl BOAHBIX PACTBOPOB.

KontposnbHast padora 1. CTpoeHHe BelecTBa U XMMUYECKUE PEAKLIUU.
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPraHMYECKHUX BellleCTB 8
Tema 3.1. OcCHOBHOE coJIep:KaHue 3 OK 01
Knacenpuxanus, Teopernueckoe o0y4eHune 2 OK 02
HOMEHKJ/IaTypa H [Ipenmer Heoprannyeckoit xumun. Knaccugukanys HeopraHM4ecKUX BEIIECTB.
CTpOeHHne ITpoctble u crnokHble BemiecTBa. OCHOBHBIE KJIACCHI CJIOMXKHBIX BEIIECTB (OKCHIBI,
HEOPraHUuYeCKuX THIIPOKCHUIBI, KUCIIOTHI, COJIN). B3aMOCBSI3b HEOPraHMYECKUX BEIIECTB. 3aBUCUMOCTh
BelleCTB XMMHUYECKOH aKTMBHOCTH BEILECTB OT BUJIa XUMHUUECKOM CBSA3U U TUIIA

KpUCTAUTNYECKOH pemeTku. [IprauHbpl MHOrooOpasus BEIIEeCTB.

IIpakTnyeckne 3aHATHSA 1

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHUE BEILECTBA UCXO/I U3 UX
XUMHUYECKOH (OPMYJIbI UIIM COCTABICHNE XUMUYECKOH (POpMYJIIbl UCXO/1 U3 Ha3BaHUS
BenlecTBa 1o mexxayHapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYPE.
Pemienue npakTHuecKuX 3aaHui MO KiIacCUpUKAIIMHY, HOMEHKIAType U XUMUYECKUM
(hopMyliaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIil ras, yrieKucibii
ras, aMMHaK, raieHas u3BecTh, HeralleHas U3BeCTh, MUThEBas COJa U APYTUX):
Ha3bIBaTh M COCTABIIATH (POPMYIIbI XMMUUECKUX BEILIECTB, ONPEAETATh
IIPUHAJIEKHOCTD K KJ1acCy.
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HcTounuku xumMuueckoi nHpopmaluu (CpeIcTB MacCOBOM HH(pOPMAIIH, CETh
Wutepner u apyrue). [lorck nnpopmarmy no Ha3BaHUSIM, HACHTUPHUKATOPAM,
CTPYKTYpPHBIM (hopmysam

Tema 3.2.
POu3uKo-xuMHYeCKHEe
CBOliCcTBa
HEOPraHu4ecKux
BellleCTB.

OcHoBHOe coJepkaHue

Teoperudeckoe o0yueHue

Mertannbl. O0ume Gpundeckre 1 XUMUYeCKUe CBOMCTBA MeTa/UIOB. CriocoObI MOTYUYEeHHUS.
3HaueHUE METAUIOB U HEMETAJJIOB B IPUPOJIE U )KU3HEAEATEIBHOCTH YEI0BEKA U
opranu3mMoB. Koppo3usi MeTaisioB: BUAbI KOPPO3HH, CTIOCOOBI 3aIIUTH METAJIIOB OT
KOppo3uu

Hemertannsl. O0mue ¢pusnueckue 1 XUMUYECKUE CBOMCTBA HEMETAIUIOB. TUITHYHbBIE
cBoiictBa HeMeTaywioB [V- VII rpynm. Knaccudukanus 1 HOMEHKIaTypa COeTMHCHHIA
HeMeTaJsIoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE

XUMUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB,
THJIPOKCHJIOB, KUCIIOT, COJIEH | Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJAHBIX COEJUHEHUH, BBICIIUX OKCUAOB U THAPOKCHJIOB

IIpakTHYeckue 3aHATHSA

CocraBiieHue ypaBHEHUH XUMHUYECKUX PEAKLUI C y4aCTUEM MPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEILECTB: METAJUIOB M HEMETAJJIOB; OKCHJIOB METAJLUIOB, HEMETAJIIOB U
aM(OTEPHBIX TEMEHTOB; HEOPIAHNYECKUX KHCIIOT, OCHOBaHUN 1 aM(OTEPHBIX
THJIPOKCHUIOB; HEOPTaHUYECKHUX COJIEH, XapaKTepU3YIOIIUX UX CBOWCTBA. Pemenue
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOWCTBA, COCTaB, IOJIyYEHUE U
0e30macHOe UCIOIb30BaHNE BaKHEHIINX HEOPraHMYECKHUX BEILECTB B OBITY U
MIPaKTUYECKOH JESITeIbHOCTU YEI0BEKa

OK 01
OK 02

Tema 3.3.
HNpenTunduxanus
HEOPraHu4ecKux
BelleCTB

OcHoBHOE COACPKAHUC

IIpakTHYecKkue 3aHATHA

JlaGoparopHas pabora «MneHTuduKaIus HEOPTaHUIECKUX BEIICCTBY.

Pemenne OKCIICPUMCHTAJIbHBIX 3aa4 10 XUMHUYCCKUM CBOMCTBaM METaJJIOB U
HEMETAJJIOB, 110 paCliO3HABAHUIO U IMMOJTYUCHHIO COCI[I/IHCHI/Iﬁ METAJIJIOB 1 HEMCTAJLJIOB.
I/I}IGHTI/I(bI/IKaIII/ISI HEOPraHn4Y€CKuX BECIICCTB C UCIIOJIb30BAHUEM UX (bPIBI/IKO-XI/IMI/I‘{eCKI/IX
CBOWCTB, XapaKTepHBIX Ka4eCTBEHHBIX peakuuii. KauecTBeHHbIE peakuy Ha Cyabdar-,
Kap6OHaT- " XJIOpHUA-aHWOHBI, HA KATHUOH aMMOHUWA

N

Konrponbnas pabora 2. CBoiiCTBa HEOPraHMYECKHX BEIECTB

OKO01
OK 02
OKO04
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Pa3zpen 4

CTpOGHI/Ie CBOMCTBa OpTraHNYCCKUX BEIICCTB

16

Tema 4.1
Knaccupuxanus
CTPOEeHUE 1
HOMEHKJIATypa OpraHu-
YeCKHX BellecTB

OcHoBHoOe coJep/kaHue

Teopernueckoe o0yueHue

[TosiBneHue u pa3BUTHE OPTAaHUYECKON XUMUM KaK Haykd. [IpenMeT opraHndeckoil XUMUHU.
MecTo u 3HaueHHE OPraHNYECKON XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUECKOE CTPOCHHUE KaK MOPSI0K COEJUHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS] TEOPUU XUMUUECKOT0 CTPOEHUSI OpraHUYECKUX
coeauHeHnit A.M. bytiepoBa. YriepoHblil CKeJIeT OpraHnueCcKOl MOJIEKYJIbI.
3aBHCHUMOCTb CBOMCTB BELIECTB OT XUMUUYECKOT'O CTPOCHUSI MOJIEKYIL.

W3omepust 1 n30Mepsl.

[Tonsitue o pyHkMoHANBHOM TpymIe. Pagukan. [TpuHIMIIBL KITacCUPUKAITTT
OpPraHUYECKUX COeMHEHUI. MexXyHapoiHas HOMEHKJIaTypa U MPUHLMIIBI HOMEHKIATYpPbl
oprannueckux coeauHeHui. [lonsTre 06 a30TcoAepKalux CoeTMHEHUAX, OMOIOTUIECKU
aKTHBHBIX BEIIECTBAX (YIJIeBOMAAX, KHUPaxX, OCIKaxX U JIp.), BRICOKOMOJIEKYISAPHBIX
COEIMHEHMSIX (MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO)

w

IIpakTHyeckue 3aHATUSA

Homenkiatypa opraHn4ecKux COeIMHEHNUH OT/AEIbHBIX KJIacCOB (HACBIICHHBIE,
HEHACHIICHHBIE U ADOMATHYECKHUE YTIIEBOIOPOIbI, CIIUPTHI, (DEHOJIbI, aTbJICTUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI U JIP.)

CocraBieHue MOIHBIX U COKPAILICHHBIX CTPYKTYPHBIX ()OPMYIT OPraHUYEeCKHUX BEIIECTB
OT/ENBHBIX KJIACCOB, UCTONIB3YS MX HAa3BAHMUS 110 CUCTEMATUYECKOI U TPUBUAIILHOMN
HOMEHKJIaType (ITWIJICH, alleTUJIeH, TIIMIEpHH, GeHoI, PopMallbIeTh I, YKCyCHAs KHCIIOTa,
rinuiuH). Pacders! npocreiimeit popMyibl OpraHNuecKOi MOJIEKYJIbl, UCXOAS U3
3JIEMEHTHOTO cocTaBa (B %)

OKO1

Tema 4.2. CBoiicTBa
OpPraHu4YecKux
coeINHeHu

OcHoBHOE coacpKaHme.

Teopernueckoe o0yuenune
DU3NKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COSANHEHHH OTACIbHBIX KJIaCcCOB
(ocobenHOCTH
KJIaccu(UKaIMu 1 HOMEHKJIATyphl BHYTPHU KJIacca; TOMOJIOTHYECKUH psil 1 o0mIast
dopmyna; uzomepus; Gpuznueckre CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOObI
MOJTyYEHUS] ):

\‘

OK 01
OKO02
OK 04

13




- TIpeieTIbHbIE YTIIEBOAOPOIbI (AJIKaHbI M LUKIIOATKAHbI). 'OpeHue MeTaHa Kak OJIuH
U3 OCHOBHBIX UICTOYHHMKOB TEIUIA B MPOMBIIIJIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX
YIJIEBOAOPOIOB, HAXOXKICHHUE B IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

[MpakTuyeckue 3aHATHSA

CBoiicTBa OpraHN4YeCKMX COCTUHEHH OT/IEIbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXyHapoiHasi HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIOCOOBI IOTYUEHUS):
npeebHbIe (aJTKaHbl U IUKJIOATKAHbI), HEMPEeIeIbHbIE (aJIKEHBI, AJIKHHBI M aJKaINCHbI) U
apOMAaTUYECKUE YTIEBOAOPOAbI, CIUPTHI M (PeHOIIBI, KApOOHOBBIE KHCIOTHI M 3(HUPHI,
aNbJIeru/Ibl U KETOHbI, aMUHBI U aMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMSL.
3aaHus Ha COCTABJIEHUE YPABHEHUN XMMHUYECKUX PEaKLU C y4aCTUEM OPraHU4YEeCKHX
BELIECTB HA OCHOBAHUU MX cocTaBa U cTpoeHus: CocTaBlieHue CXeM peakluil (B TOM 4Hcie
IO MPEII0KEHHBIM LIENOYKaM IIPEBPAIICHUN ), XapaKTePU3YIOIUX XUMUYECKHE CBONCTBA
OpPraHUYECKUX COCAMHEHHUH OTIENbHBIX KJIACCOB, CHOCOOB! UX MOIY4YEHHs U Ha3BaHUE
OpPraHUYECKUX COECIUHEHUI 110 TPUBUAIBHON WU MEKYHAPOJHOW CUCTEMATHYECKOU
HOMEHKJIaType. Pemenue npakTuko-opueHTUPOBAHHBIX TEOPETHUECKUX 3a/JaHU HA
CBOMCTBa OpPraHUYECKUX COCIUHEHUN OT/IETbHBIX KJIACCOB

JIaGoparophas pabdota "[IpeBpaiieHust OpraHn4ecKuX BEIIEeCTB IPH HarpeBaHuu'".
[Moyuenne STHICHA M U3yYEHHUE €r0 CBOMCTB. MOJeTMpOBaHHE MOJICKYT U XUMUYECKUX
IpeBpalIeHUi Ha IPUMEpe ITaHa, STHIICHA, alleTHIICHA U Jp.

Tema 4.3.
HpenTnduxanus
OpPraHuYecKux
BellleCTB, X 3HAYEHHE
U IPUMEHEHHUE B
OBITOBOM U
NMPOU3BOACTBECHHOM
JeSITeJIbHOCTH

buooprannyeckue coequnenus. [Ipumenenne u 6uoaornyeckast posib yrieBoi0B.
OxwucieHue yriieBo10B - MCTOUHUK 3HEPTUH KUBbIX OpraHu3mMoB. O01acTu NpuMeHeHHs
aMMHOKUCIOT. [IpeBparienust 6eKoB NUIK B opranusme. buonornueckue GpyHkyuu
6enkoB. buonornueckue pyHkunu xupoB. Ponb opraHnueckoil XMMuu B pelLieHUN
npo0eM MUIIeBOM 0e30MacHOCTH

Ponp oprannueckoil XuMHUM B PEIICHUH ITPOOIEM SHEPreTHIeCKO Oe30MacHOCTH, B
Ppa3BUTUU MEAWIMHDBI, CO3JIJaHNHU HOBBIX MAaTCPHUAJIOB, HOBbBIX HCTOYHHUKOB SHEPTHUHU
(aJ'IBTepHaTI/IBHBIe HUCTOYHHUKHU 3H€pFI/II/I). OmnacHoCTh BO3)161>'ICTBPISI Ha ’KUBBIC OPraHU3MbI
OpPraHn4YCCKuX BCIICCTB OT/ACJIbHBIX KJIACCOB (er'ICBOI[OpO)IBI, CIIUPTHI, (i)eHOJIBI,

OK 01
OK 02
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XJIOpOpraHMYECKHEe MPOU3BOAHBIC, aJIbJACTH/BI U Jp.), CMBICI TTOKa3aTells MPeaeIbHO
JONYCTUMOM KOHUEHTpaluu

JlaGopaTtopHas pabora: "neHTrduKkanms opraHuueCKuX COSANHEHUH OTACIbHBIX
KJIacCOB"

Wnentuduxanmst opraHnuecKuX COeMHEHUN OTENbHBIX KJIACCOB (Ha mpumepe
aJbJIETU/IOB, Kpaxmalla, YKCYCHON KUCIIOTHI, OETTKOB | T.I1.) C UCIIOJIb30BaHUEM UX (hU3HKO-
XMMUYECKHUX CBOIMCTB M XapaKTEpHBIX KaueCTBEHHBIX peakuuil. [leHaTypanus 6eska npu
HarpeBaHuu. l{BeTHble peakiuu 0eaKoB. BO3HMKHOBEHNE aHAIMTUYECKOIO CUTHANA C
TOYKH 3PEHUSI XUMUYECKUX MTPOLIECCOB MPH MPOTEKAHNN KaYECTBEHHOMN peakluy,
MO3BOJISIOIIEH UICHTU(UIIMPOBATH MPEIOKEHHBIE OPraHUYECKHE BEIIeCTBa
KonTponbnas padota 3. CTpykTypa U CBOICTBa OPraHMYECKHX BEIIECTB

Pa3zngen 5

Tema S5.1. Ckopoctb
XHMHUYECKHX peaKIuii.
XuMHYECKOe
paBHOBecHe

Kunernyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKHUX
peakuuii

OcHOBHOE cogepKaHHe

w

Teopernueckoe odyuenue
CKOpOCTh  peakIM, €€ 3aBHCUMOCTb OT pa3IM4YHbIX (PAKTOPOB: HPUPOABI
pearupyronmx BeEIIECTB, KOHUEHTPALUM PEarupyroliuX BEIIECTB, TEMIIEPATypbl U
IUIOIIAIM PEaKIMOHHON moBepXHOCTH. TeruoBble 3(GEKThl XUMHUYECKHX PEAKIUH.
DK30- U DHIOTEPMUYECKUE, PEAKIIUN.
IIpakTnyeckne 3aHATHSA
Pemienne npakTuko-OpUEHTUPOBAHHBIX 3alaHUM HA aHaiIu3 (HaKTOPOB, BIMSIOIUX HA
U3MEHEHUE CKOPOCTH XUMHYECKOM PEaKUUH, B T.4. C IO3ULUH DKOJIOTHYECKU
1eJ1eCO00PA3HOro MOBEACHUS B OBITY U TPYIOBOM AEATEIBHOCTH B LIENISAX COXPAHEHUS
CBOET0 3/10POBbS U OKPYKAIOLIEH IPUPOJAHON CPENBI.
PemeHne mNpakTHKO-OPUMEHTHPOBAHHBIX 3aJaHUM Ha IIpUMeHeHue npuHiuna Jle
[HaTtenbe [u1st HAXOKAEHUSI HAIPABJICHUS CMEILEHNS PABHOBECUS XMMUYECKOM peakinu
U aHanu3 (pakTOpOB, BIUSIOUIMX HAa CMEIICHHE XUMHYECKOTO PAaBHOBECHS

OK 01
OK 02

OK 01
OK 02

Pa3zmen 6

PacrBopsI

OK 01
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Tema 6.1. IloasiTe o
pacTBopax

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

PactBopenue kak ¢usnko-xumuyeckuit mporecc. PactBopsl. CriocoObl MPUTrOTOBICHUS
pactBOpoB. PacTBOpuMocTh. MaccoBas 10151 paCTBOPEHHOTO BelecTBa. CMBICI
MoKa3aTesist MpeIebHO JOMYCTUMOM KOHIEHTPALIMU U €r0 UCTIOJIb30BaHUE B OILICHKE
sKOJIOrHYecKoi O6e3onmacHocTH. [IpaBuiia 3K0IOrHYeCcKH 11eeco00pa3Horo MOBEACHUS B
OBITY ¥ TPYIOBOM JEATSIEHOCTH B IIEJISIX COXPAHEHUS CBOETO 3I0POBBS M OKPYIKAIOIICH
MIPUPOTHON CPEJIbI; ONTACHOCTH BO3JICHCTBHUS HA )KUBBIE OPTAHU3MBI OMIPEICIIEHHBIX
BemiecTB. Pelienre mpakTHKO-OpUEeHTUPOBAHHBIX PACUETHBIX 3a/IaHUI HA PaCTBOPHI,
HCIIOJIb3YeMbI€ B OBITOBOM M TPOU3BOJICTBEHHOM JICATEIHLHOCTH YEIOBEKa

OK 02

Tema 6.2.
HccaenoBanue CBONCTB
pacTBOpoB

OcCHOBHOE cO/Iep:KaHue

IIpakTHYeckue 3aHATHS

JIabopaTopHas pabota «IIpurorosienue pacrsopos». [Ipurotosnenue pacTBopoB
3aJJaHHOM (MaccoBOH, %) KOHIEHTpaLUH (C IPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMHU) U
omnpezeaeHHe Cpelibl BOJHBIX pacTBOPOB. Perlenne 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB

OK 01
OK 02
OK 04

IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIep:KaHue (Colep:KaHue MPHKJIATHOTO MOTYJIsI)

Paznen 7

Xumus B ObITY H
NPOU3BOCTBEHHOM
AeATeJbHOCTH
yeJioBeKa

Xumus B ObITY M IPOU3BOACTBEHHOM AeATEJILHOCTH YeJI10BeKa
OcHOBHOe coiepKaHue
Teoperuueckoe o0yueHue

Hogeiiimue 1ocTHXEHNS XUMHUYECKON HAYKH U XUMUYECKOU TeXHONOTUH. Poib xuMuu B
00ecrnevYeHnH KOJIOTUIECKON, SHEPTETUIECKON 1 MUIIEBOM O€30TMaCHOCTH, Pa3BUTHH
MeauiuHbl. [IpaBuia morncka u aHaIM3a XUMUYECKON HH(DOpMAIUY U3 Pa3IMIHBIX
HCTOYHUKOB (Hay4Has M yueOHO-Hay4yHas JUTepaTypa, CpeICTBA MacCOBOW MH(OpMaIuH,
ceTb MHTEpHET

IIpakT4yeckune 3aHATHSA

[Touck 1 aHanu3 KEMCOB O NPUMEHEHUH XUMHUUYECKUX BEIIECTB U TEXHOJOIUI C yUYETOM
Oyayuieit mpodeccnoHanbHON ASSITENbHOCTH IO TEMaM: BaKHEUIIINE CTPOUTENIbHBIC
Martepuaibl, KOHCTPYKLIMOHHBIE MaTEPHUAJIbI, KPACKH, CTEKJIO, KEpaMUKa, MaTepHallbl AJIs
3JIEKTPOHHMKH, HAHOMATEpHUalbl, TEKCTUJIbHbIE BOJIOKHA, UICTOUHUKHU 3HEPTHH,
OpPraHn4€CKrUC 1 MUHCPAJIbHBIC YJIO6pCHI/I$I, JICKApCTBCHHBIC BEIICCTBA, OBITOBAST XUMHUS.
3amura: [lpeacraBnenue pe3ynbTaToB pelIeHns KeiicoB B popMe MUHU-T0KIAIa C
Mpe3eHTaluen

OK 01
OK 02
OK 04

OK 01
OK 02
OK 04
OK 07
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IIpome:kyTOoUHAA aTTeCTANUA MO TUCHUILIAHE (3a49€T C OILIEHKO)

Bcero

44

17




3.YciioBus peaju3anuu NporpaMmbl.

Y4yeOHO-MeTOAMYECKOE W MAaTePHAJbHO-TEXHHYECKOe olecnevyeHne TMPOrpaMMbl
Y4eOHOI TUCIUIIHHBI

3.1. OcBoeHHe TpOrpaMMbl yU4eOHOW TUCHHUILIMHBI «XUMUS» TMpEeArojiaracT HaJIu4he B
npodecCHOHANBLHOM 00pa30BaTEIBHON OpTaHW3alMU, PEATU3YIONIeH 00pa30BaATEILHYIO
nmporpammy cpemnero odmero oopasoBanus B npezenax ocBoeHus OIIOIT CITO na 6a3ze
OCHOBHOTO 0011ero o0pa3oBaHus, y4eOHBIX KAOMHETOB MO XWUMHUHU, B KOTOPBIX MMEETCS
BO3MOXKHOCTh 00€ecreuuTh CBOOOIHBIN A0CTyM B VIHTEpHET BO BpeMsi y4eOHOTO 3aHSITUS U
B IIEpHO]] BHEYUYECOHOH 1EATEIILHOCTH 00YJaIOLIIXCS.

[Tomemienuss  KaOMHETOB  XUMHUHM  YAOBIETBOpsAIOT  TpeOoBaHusiM  CaHUTapHO-
anuAeMUoIornYeckux npaBui u HopMmatuBoB (CanlluH 2.4.2 No 178-02), ocHamieHs
TUIMIOBBIM 00OpYIOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM 4YHUCIIE
CHEHMATU3UPOBAHHON Y4eOHON MeOenblo U cpeacTBaMu OOy4YeHHsI, TOCTATOYHBIMH IS
BBIMIOJIHEHHs] TPeOOBaHUN K YpPOBHIO MOJATOTOBKM oOydamomuxcs.B kabuHeTax ecTb
MYJIbTUMEANIHOE 000PYJOBAaHUE, TOCPEICTBOM KOTOPOTO YYACTHUKH 0Opa30BaTEIbHOTO
mpolecca MOryT NMPOCMATPUBaTh BHU3YyaldbHYI0 HHGOpPMAIUIO, CO3JaBaTh MPE3CHTALIUH,
BUCOMATEPHUAIBI U T.II.

B cocraB yueOHO-METOANUECKOTO U MaTepUaIbHO-TEXHUUECKOTO 00ecTeueH s MPOrpaMMbl
y4eOHON JUCIUTUIMHBI « XUMUSI» BXOJISIT:

- MHOTO()YHKITHOHAJIbHBIA KOMITJICKC MPETIOAaBaTels;

- HarJi1aJHbIC ocoOus (KOMHHCKTLI y‘le6HI>IX Ta6J'II/II_I, IJIAKAaTOB, IIOPTPCTHI BbIAAOIINXCA
YUYCHBIX B 00/1aCTH €CTECTBO3HAHUS U T.H.);

- "H(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

- BKPaHHO-3BYKOBBIE TIOCOOUS;

- KOMILIEKT 3JICKTPOCHA0KEHUSI KAOUHETOB;

- TEXHHYECKUE CPEJICTBA OOyUCHHUS;

- IEMOHCTpAIMOHHOE 000pyAoBaHue (0OIIero Ha3HAUCHUS M TeMaTHYEeCKUEe HA0OPHI);

- maboparopHoe 000opy0BaHue (00IIETr0 Ha3HAYCHHS U TEMAaTHYEeCKUE Ha0OPhI, B TOM YHCIIE
AJI TTIOCTAHOBKH JEMOHCTPAIMOHHOTO U YUCHUYCCKOI'O SKCIICPUMEHTA, peaKTI/IBI)I);

- CTaTWYeCKHe, AMHAMUYECKHE, JEMOHCTPAIMOHHBIE W Pa3JaTOYHBIE MOJIEIH, BKIOYAs
HaTypaJbHbIE OOBEKTHI;

- BCITIOMOTIaTCJIbHOC O60p}/')IOBaHI/Ie;

- KOMIUIEKT TEXHHYECKON JIOKyMEHTAIlNW, B TOM YHCJIE€ TAcIopTa Ha CPeACcTBa O0yUCHHS,
WHCTPYKIINH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

- OuOIMOTEYHBIN (HOHA.

B Oubnuoteunslii GoHA BXOAAT Y4eOHUKH, ydeOHO-MmeToanudeckue KoMmiekTol (YMK),
o0ecTieunBaroOIIe OCBOCHHUE YYEOHOW AMCHMIUIMHBI «XWUMUS», PEKOMEHIOBAHHBIC WIIN
JIOIYILIEHHbIE JJIs1 UCIIOJIb30BaHMsI B MPO(ECCHOHANBHBIX 00pa30BaTeIbHbIX OpraHU3alMsIX,
peanu3yronmx 00pa3oBaTEIbHYIO MPOTPpaMMy CpPEIHETO OOIIEro 00pa3oBaHus B Ipeaenax
ocoerus OITOII CITO Ha 6a3ze 0CHOBHOTO 001IEr0 00pa30oBaHuUs.

bubmmorednblii GoHA MOXKET OBITh AOMOJTHEH SHIMKJIONEIUSIMHE, aTiIacaMH, CIOBapsIMH,
CIpPAaBOYHUKAMH 10 XMMHHU, HAYYHOH M HAY4YHO-TIONMYJISIPHOW JTUTEpaTypoil eCTeCTBEHHO-
HAy4yHOTO coJiepkaHus. B mpoliecce OCBOGHMS HPOrpaMMbl y4yeOHOW HUCHUIUIMHBI
«XUMUS» CTYIEHTHl JTOJDKHBI MUMETh BO3MOXKHOCTH JOCTYNA K 3JEKTPOHHBIM y4eOHBIM
MartepuajaM T0 XHMHH, HWMEIOIUMCS B CBOOOIHOM JocTyrie B ceTd HHTepHer
(37EeKTPOHHBIM KHUTAM, PAKTUKyMaM, TecTaM, Mmarepuaiam EI'D u np.).

3.2. IlepeyeHb peKOMEHAYeMBIX Y4eOHBIX W3AaHUi, WHTEPHET-PECypPCoB,
JOTIOJTHUTEIbHOM JINTEpaTyphbl
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HopmaTtuBHO-TIpaBOBBIC aKTHI:

1. ®enepanpnbiii 3akoH oT 29.11.2012 Ne 273-®3 «O06 obpazoBanmu B Poccuiickoi
Denepauumn.

[Tpuka3z MunuctepcTa o6pazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepk1eHUN
(denepasbHOrO TroCylapCTBEHHOrO0 00pa30BaTENFHOTO CTaHJApTa CpeaHero (TOJHOTO)
o01rero oOpa3oBaHUsY.

2. ITpuka3 MunucrepctBa oopazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHeHui B [Ipuka3z MunucrepcTBa oopazoanust u Hayku PD ot 17.05.2012 Ne 413 “O06
YTBEPXKICHUH (peiepaIbHOr0 roCcyIapCTBEHHOIO 00pa3oBaTeIbHOTO CTaHApTa CPEIHETO
(mosHOTO) 0011IETO 00pa30BAHUS Y.

3. Ilucemo [lenmaprameHTa rocyIapCTBEHHOW IOJMTHKH B cdepe MOATOTOBKH paboumx
kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHmanuu 1o
OpraHu3allii TOJyYe-HUS CpeJHero oOmero oOpa3oBaHUS B IpeAenax OCBOCHHS
00pa3oBaTeNbHbIX MPOrpPaMM CPEAHEro MpodeccHoHANbHOrO o00pa3oBaHusi Ha 0ase
OCHOBHOT'O 00IIIero o0pazoBaHus ¢ y4eToM TpeOoBaHUi (efepabHbIX TOCyJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHJAPTOB U IMOJy4aeMoil mpodeccuu WUiu CHEUATbHOCTH CPEIHEro
MpOPECCHOHAIBHOTO 00pa30BaHUS.

Cnrcok OCHOBHOM TUTEPATypHI

1. Epemun, B. B. Xumus. 10 xmacc (yrayOneHHbIN). DnekTporHas ¢opMa y4eOHUKA. :
yuebHuk / H. E. Ky3pmenko, A. A. [lpo3nos; B. B. Epemun .— Mocksa : AO "U3narenscTBo
"IIpocBemenne", 2023 .— 1 c¢. — ISBN 978-5-09-099540-5 .— URL:
https://rucont.ru/efd/806273

2. Epemun, B. B. Xumus. 11 knace (yrimyOsieHHBIH). DiIeKTpoHHas ¢opMa ydeOHHKA. :
yuebHuk / H. E. Ky3pmenko, A. A. [lpo3nos; B. B. Epemun .— Mocksa : AO "U3narenscTBo
"Ilpoceemenne”, 2023 .— 1 c¢. — ISBN 978-5-09-099541-2 .— URL:
https://rucont.ru/efd/806274

JononHuTenpHas tuTeparypa

1. Kusses, [. A. Heoprannueckas xumus ajist arpapues. B 2 4. Yacts 1. TeopeTtuueckue
OCHOBBI : YUeOHHK JUIsl cpefHero npodeccuonansHoro oopasosanus / 1. A. Kuszes, C. H.
Cwmapsirud. — 5-e u3., nepepad. u gon. — Mocksa : U3parensctBo FOpaiit, 2023. — 253
c. — (IIpodeccuonaneaoe obOpazoBanme). — ISBN 978-5-534-11760-8. — Tekcer :
anekTpoHHbI  //  OOpasoBarenbHas  miatgopma  IOpaiir  [caiir]. —  URL:
https://urait.ru/bcode/513202

2. Kuszes, /1. A. Heoprannueckas xumus i1t arpapueB. B 2 u. YacTts 2. Xumust 371eMEeHTOB
: yueOHMK ansi cpenHero mnpodeccuoHanbHoro oobpaszosanusa / J. A. Kuszes, C. H.
Cwmapsirud. — 5-e u3j., nepepad. u gon. — Mocksa : U3parenscto FOpaiit, 2023. — 357
c. — (IIpodeccnonanbaoe obOpazoBanme). — ISBN 978-5-534-11743-1. — Tekcer :
anekTpoHHbI  //  OOpasoBarenbHas  matgopma  IOpaiir  [caiir]. —  URL:
https://urait.ru/bcode/513203

3. 'munka, H. JI. O6mas xumus. 3ajaun U yopaxxHeHus : ydeOHO-IIpaKTUYecKoe rmocooue
ISt cpenHero npodeccuonansHoro oopazoanus / H. JI. I'munka ; mon pemakuuei B. A.
[TonikoBa, A. B. badkoBa. — 14-e uzn. — Mocksa : U3natensctBo FOpaiit, 2023. — 236 c.
— (ITpodeccuonanvuoe oOpazoanue). — ISBN 978-5-534-09475-6. — Tekct
aNMeKTpoHHBI  //  OOpaszoBarenbHas 1iatpopma  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/512152

HNHuTepHeT-pecypcesl

1. www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBbI TOPBI»).

2. www.hemi.wallst.ru (O6pa3oBarenbHbIi CAalT Ul MIKOJIBHUKOB «XUMHUSI).

3. www.alhimikov.net (OOpa3oBaTenbHBIN CAUT TSI IKOJLHUKOB).

4. www.chem.msu.su (DnekTpoHHas OMOIMOTEKa 110 XMMUH ).
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5. www.enauki.ru (MHTepHET-U3IaHKe 15 yuuTenen «EcTecTBeHHbIE HAYKU).

6. www.1september.ru (MmeToauueckas razera «IlepBoe ceHTIOPS»).

7. www.hvsh.ru (kypHan «XuMus B mKkose»). www.hij.ru (kypHas «XuMUS U KU3ZHBY).
8. www.chemistry-chemists.com (3J€KTpOHHBIH )ypHaT «XUMHUKH U XUMHS).

4. KOHTPOJIb M Oll€eHKA Pe3Y/JIbTATOB OCBOCHHSI YUeOHOH TMCUMILINHBI

KonTposnb u orieHka pe3yabTaToB 00y4eHHUs OCYIIECTBIISIETCS MPernoaBaTesieM B IPoLecce
MPOBEICHUS MPAKTUYECKUX 3aHATUU U JTA0OpATOPHBIX PAOOT, TECTUPOBAHMS, a TaK¥kKe
BBIMOJHEHHUS] OOYYaIOUUMUCS WHIUBUAYAIbHBIX 3aJaHUM, IMPOEKTOB, HCCIEIOBaHUI.
PesynbpTarel 0O0ydeHHS] OMPENENSIOT, YTO OOydYaroIiuecs IOJDKHBI 3HATh, MOHUMATh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN U3YUCHUS TUCIUILINHBI.

st hopMUpOBaHHUS, KOHTPOJISL M OLICHKH PE3yJIbTAaTOB OCBOCHHS Y4eOHOW JUCIIUTLIMHBI
UCIIOJIB3YETCSI CHUCTEMa OLIEHOYHBIX MEPOIpPHUATHH, NpeacTaBisiomas co0oil KOMIUIEKC
y4eOHBIX MEPOTIPHUSATUH, COTITACOBAHHBIX C PE3yJIbTaTaMH 00YUCHHS U CHOPMYTUPOBAHHBIX
¢ yauetom ®I'OC COO (mpeametHbie pe3ynbratsl 1o aucuuiumne) 1 ®I'OC CIIO.

XUMHUYECKOU CBA3M

XUMHUYCCKUX
DJIEMEHTOB, UCXOJIS U3
BAaJICHTHOCTH U
AIIETKPOOTPHLIATEITHHO
cTH

Ne | OK Monayas/pa3nea/re | Pesyabrat THIbI OLEHOYHBIX
Ma o0yueHusi MeponpusaTHii

1 OcHoOBHOE cojiepKaHue

1 Paznen 1. OcnoBbl | @opMyJIHpOBaTH Oa30BbIE
CTpOeHUs MOHSTHUS U 3aKOHBI XUMHH
BelllecTBa

11 | OK 01 Crpoenue aToMOB CocTaBnsTthb 1. Tect «CTpoeHue aToMOB
XUMUYECKHUX XUMUYECKHE (hopMyIBI COeTMHEHNH B
3JIEMEHTOB COOTBETCTBHH CO XHUMUYECKHX JIEMEHTaX U
U Tpupoza CTETICHBIO OKHUCIICHHUST | IpUpOJa

XHUMHAYECKOU CBSI3I.

2. 3agaum HA COCTaBJICHUE
XUMHYECKHUX POpMYIT
JIBYXaTOMHBIX
BAJICHTHOCTHU U
COCIMHEHUH (OKCHJIOB,
CyIb(GUA0B, THIPHUIIOB H
T.IL.).

3. 3amanus Ha
HMCIIOIL30BaHUE
XAMHYECKON CUMBOJIMKH U
Ha3BaHUM COEIUHEHUHN 11O
HOMEHKJIaType
MEXTyHApOIHOTO COI03a
TEOPETUYECKOUN U
MPUKIIATHON XUMUU 1
TPUBHATLHBIX HA3BAHUH 151
COCTaBJICHUS XUMHYECKUX
bopmyn

JIBYXaTOMHBIX COCTUHEHHIA
(oxcumoB, cynbhuIOB,
THJIPUJIOB 1
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T.I.) U IPYTUX
HEOPTraHUYECKHUX
COEIUHEHHI OTIEIbHBIX
KJIaCCOB

OK 01
OK 02

[Tepuoanueckuit
3aKOH U
XapakTepU30BaTh
tabmuny [1.1.
MenpeneeBa

Xapaktepru3oBaTh
XUMUYECKHE FTIEMEHTBI
B COOTBETCTBUU C UX
MOJIOKEHUEM B
MEepUOINYECKON
CHUCTEME XUMUYECKUX
anemeHToB JI.11.
MenneneeBa

1. Tecr «Mertamindeckue
XHUMHYECKHE DJIEMEHTEI»

2. IlpakTueckue 3aaHusi Ha
YCTaHOBJICHUE CBS3U MEXKIY
CTpPOCHUEM aTOMOB
XUMHYECKHX DJIEMEHTOB H
MEePUOTUIECKUM U3MEHEHUEM
CBOICTB XUMHAYECKUX
SJIEMEHTOB U UX COEIUHEHUMI
B COOTBETCTBHU C
MOJIOKEHUEM TIEPUOTNICCKOM
CHCTEME.

3. IIpakTuko-
OpUEHTHUPOBAHHbBIE
TEOpEeTHYECKHE 3aJaHus Ha
XapaKTepHU3alnio
XUMHAYECKHUX 2JIEMEHTOB:
«MeTaiunyeckue U
HEMETAJUIMYECKUE CBOMCTBA,
3JIEKTPOOTPHUIATEILHOCTh U
CpOJICTBO K 3JIEKTPOHY
XUMHYECKHX JJIEMEHTOB B
COOTBETCTBHE C 1504
3JIEKTPOHHBIM CTPOEHUEM H
MOJIOKEHUEM B
NEPUOANUYECKOI CUCTEME
XUMHUYECKUX sieMeHToB JI.11.
MenneneeBay

pazne 2.
XnMH4YecKH
e peakIuu

XapakTepu3oBaTh
THIIBI XUMHYECKUX
peaknuii

KonTpoasnas padora «CTtpoeHue BemecTsa u

XUMHUYECCKHE PCAKIIUN
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2.1 | OK 01 Tunsl xumudeckux | CocTaBIsATh peakuu 1. 3amaun Ha cocTaBieHHE
OK 04 peaxuuii COCIUHCHUS, YpaBHEHUI peakiiuii:
pasnokeHus, OOMeHa, | - COSAMHECHUS, 3aMeICHUS,
3aMelleHus, pasiiokeHust, OOMeHa; -
OKHCIIUTEIbHO- OKHCIIMTEIbHO-
BOCCTAHOBUTEJIbHBIE BOCCTaHOBUTEJBHBIX
peakuun peakuuii C UCII0JIb30BaHUEM
METO/1a HJIEKTPOHHOTO
Oananca
2. 3agaum Ha pacd€T Macchl
BeIlleCTBa WM 00BbEMa ra30B
10 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WU
00BEMY OJTHOTO U3
YUYacCTBYIOIIHX B PEAKLIUU
BEMIECTB; PACYETHI MaCChI
(0O6béma, KoIMUecTBa
BELIECTBA) NPOAYKTOB
peakuuu, eciiv OJHO U3
BEUIECTB UMEET NPUMECHU
2.2 | OK 01 Onexrponurndyecka | CocTaBisaTh ypaBHeHHUs | 1. 3agaHus Ha COCTaBJICHHE
OK 04 s JACCOLMAIUs U XUMUYECKUX PEAKIUU | MOJEKYJISIPHBIX U HOHHBIX
HOHHBIN 0OMEH HMOHHOI0 0OMeHa ¢ peakuuin
y4acTHEM KHUCIIOT,
OCHOBaHUU U
coJieH, yCTaHOBJICHHE
WU3MEHEHUs
KHCJIOTHOCTH CPEJIbl
2. JJabopaTopHas
pabota «Twurbt
XUMHYECKHUX pPEeaKLni»
3 Pa3neu 3. ctpoeHne U CBOHCTBA HUccnenoBarts KonTpoiabHas padora
HEOPraHUYeCKHX BellecTB cTpoeHMe M cBoiictBa | «CBolicTBa
HEOPraHu4ecKux HEOPraHU4eCKUX BelecTB»
BeleCTB
3.1 | OK 01 Knaccudukanus, Knaccugumnmposats 1. Tect «Homenknarypa u
HOMEHKJIaTypa 1 HEOpPraHUYeCKue Ha3BaHME  HEOPTraHUYECKUX
CTpOEHHE BEIIIECTBA B BEIIECTB, MCXOIs M3 HX
HEOPraHMYEeCKUX COOTBETCTBHUHM C MX XMUMUYECKOH (HOopMynbl WiIH
BEIIECTB CTPOEHUEM COCTAaBJIEHHME  XUMHUYECKOU
¢bopmysbl, UCXOAs u3
Ha3BaHUs  BellecTBaA IO
MEXyHapOIHOU WIH
TPUBUATIBHOU
HOMEHKJIaType»
2. 3amaum Ha  pacuér
MaccoBOMI

o) (Macchl) XHMHYECKOTO
JJIeMEHTa (COeTMHEHUS ) B
MOJIEKYIIE (CMeCH)

3. llpakTrueckue 3aJaHus O
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KJIaccu(pUKaIuu,
HOMEHKJIaType u
XUMUYECKUM (popmysiam
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KIaCCOB

4. IlpakTHieckue 3aJaHus Ha
ONpeAEICHUE  XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH
XUMHUYECKON

CBSI3U u
KPHUCTAJUIMYECKOU
peleTKu

BHJa

TUIIa

3.2 | OK 01 ®du3nko-xuMuueckue | YCTaHaBIMBATh 1. Tect «OcobeHHOCTH
OK 04 CBOICTBA 3aBUCUMOCTb (DU3UKO- | XUMHUYECKUX
HEOPTaHMYECKUX XUMHYECKUX CBOMCTB CBOCTB OKCHOB, KHCJIOT,
BEIIECTB HEOPraHUYECKUX OCHOBaHUi, aM()OTEPHBIX
BEIICCTB OT CTPOCHUS THJIPOKCHJIOB M COJIC
aATOMOB ¥ MOJICKYJI, a 2. 3a1aHus Ha COCTaBJIEHUE
TaK)Ke TUIIA ypaBHEHUH XUMHUYICCKUX
KPUCTAILTHYECKOM peakuui ¢ yaacTuem
pelIeTKH MIPOCTBIX M CJIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIJIOB
aM(pOTEPHBIX IJIEMEHTOB;
HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHUI 1 aM(OTEPHBIX
THJIPOKCHJIOB,
HEOPTaHHYECKUX
COJIEH, XapaKTePU3YIOIINX HX
CBOIICTBA U CIIOCOOBI
TOJTyYEHUS
3. IIpakTuxo-
OpUEHTHPOBAHHBIE
TEOPETUIECKHE 3aJaHHsI Ha
CBOICTBA U NOJIyYEHHE
HEOPTaHMYECKUX BEIECTB
3.3 | OK 01 Nnenruduxarms Hccnenosathb 1. ITpakTuKo-
OK 02 HEOPTaHHYECKUX KayeCTBEHHBIE OpPUCHTHPOBAHHBIC
OK 04 BEIIECTB peakuuu 3a7aHus 10 COCTABIIEHHIO
HEOPTraHWYECKUX XUMUYECKHUX PEAKITUHN C
BEIIECTB y4acTueM

HEOPTraHMYECKUX BEIIECTB,
HCTIONB3YEMBIX JUTS UX
uaeHTHGUKaIn

2. JlaboparopHnas paborta
«nenruduxanms
HEOPraHMYECKUX BEIIECTBY»
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Pasnen 4. Ctpoenue u cBoiicTBa
OpPraHMYecKuX BelecTB

HUccnenoBarn
CTPOEHNE U CBOMCTBA
OpPraHn4eCKHux
BeleCTB

KontpoJsbnasi padora
«CTpoenue u cBoiicTBa
OpPraHNYecKuX BelecTB)»

4.1

OK 01 Knaccuduxkarmus,
CTPOCHHUE U
HOMEHKJIaTypa
OpraHUYeCcKUX

BEILIECTB

Knaccudummponats
OpraHMYecKue
BEILIECTBA B
COOTBETCTBUH C UX
CTpOCHHEM

1. 3aganus Ha cocTaBIeHUE
Ha3BaHUUN OPTraHUYECKUX
COEMHEHUI 10 TPUBUAIBLHON
158105 MEXIYHapOIHON
CHCTEMAaTUYECKON
HOMEHKJIaType

2. 3ajaHus HAa COCTABJICHHE
TIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYT
OpraHUYECKUX BEIIECTB
OTJENBHBIX KJIACCOB

3. 3agaum Ha ompe/ercHue
MPOCTEUIIEeH (hopMyJTBI
OpPraHUYECKOM  MOJIEKYJIBI,
HUCXOAs U3  DJIEMEHTHOIO
cocrtaBa (B %)

4.2

OK 01
OK 02
OK 04

CaoiicTBa
OpraHUYeCcKUX
COEIUHEHUN

VcranaBiauBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKHUX CBOWUCTB
OpraHuYeCKUX
BEIIIECTB OT CTPOEHUS
MOJIEKYIT

1. 3agaHus Ha cocTaBlieHUE
ypaBHEHUI XUMUYECKHUX
peakuuin c y4acTHEM
OpraHMYECKUX BELIECTB Ha
OCHOBAaHMM HX cOCTaBa M
CTPOECHUS

2. 3amaHus HA COCTABJICHHE
YpaBHEHUI XUMUYECKUX
peakiuii,

WJUTIOCTPUPYIOIIHAX
XUMHYECKHE

CBOICTBA C y4ETOM
MEXaHH3MOB

MPOTEKaHUs JAHHBIX
peaxkuuii u

TFEeHETUYECKOU CBA3H
OpPraHUYECKUX BEILECTB
Pa3HBIX KJIACCOB

3. PacuértHele 3a1auu 110
YPaBHEHUSM PEaKIUi C
y4acTHEM OPTraHUYECKHIX
BEIIECTB

4. JlaboparopHast paborta
«IIpeBpaienus
OpPraHUYECKUX BEIIECTB MpPH
HarpeBaHUuN»

4.3

OK 01
OK 02
OK 04

Unentuduxanus
OpPTaHUYECKUX
BEIECTB, UX
3HAYEHUE U
MIPUMEHEHHUE B
OBITOBOH U

Hccnenosath
KAa4CCTBCHHEBIC
peaxiumn
OpraHNYeCKUX
COeINHEHUN
OTACIIBbHBIX KJIACCOB

1. IIpakTuko-
OpPUEHTHPOBAHHBIE
3a/1aHus 110 COCTABIECHUIO
XUMUYECKHUX PEAKIUH C
y4acTUEM
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HpOI/IBBO,Z[CTBCHHOﬁ
JCATCIbHOCTHU
YCJIOBCKaA

OpPTraHUYECKUX BEIIECTB, B
T.4.

UCTIONB3YEMBIX IS UX
uaeHTudukanyuu B ObITY U
MIPOMBIIIICHHOCTH

2. JlabopaTtopHas padora:
«MnenTrduKaIms
OPTraHUYECKHX COETUHECHUI
OTJENIbHBIX KJIACCOBY

5 Paszpnen 5. Kuneruueckue n XapakTepu30BaTh BJINSHHE PA3JINYHBIX (aKTOPOB
TepMOAMHAMMYECKHUE HA paBHOBeCHE M CKOPOCTh XMMHYECKUX PeaKIuii
3aKOHOMEPHOCTH NMPOTeKAHUSA
XHUMHYECKUX Peakiuii

5.1 | OK 01 OK | CxopocTb XapakTepu30BaTh 1. ITpakTHKo-

02 XUMHMUYECKUX pPEakLuu | BIHUSHUE OpPUEHTHPOBAHHBIE
Xumuueckoe KOHLEHTpaLuu TEOPETUYECKHE 3aJaHMsI Ha
paBHOBecHE pearupyroumx aHanu3 GaxKTopoB,

BELIECTB U BIIMSIOIIMX HA U3MEHEHHE
TeMIlepaTypbl Ha CKOPOCTH XUMUYECKON
CKOpPOCTb XUMHUYECKUX | PEAKLUU
peakuui 2. IIpakruko-
XapaKTepru3oBaTh OPUEHTHUPOBAHHBIC 3a/1aAHUS
BIIMSIHUE U3MEHEHUS Ha
KOHLEHTpaLuu NpUMeHeHue npuHmna Jle
BELIECTB, PEAKINH [MaTenbe A1 HAX0XKIEHUS
Cpellbl ¥ TEMIEpPaTyphl | HAIPABICHUS CMELLEHUS
Ha CMeIleHue PaBHOBECHS] XUMUYECKON
XUMHUYECKOTO peaxiuu ¥ aHanu3 (pakTopos.,
paBHOBecHUS BIIMSIIOIIMX HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS
6 Pa3nes 6. PacTtBopsl HccnenoBaTe HCTHHHBIE PACTBOPHI € 3aIaHHBIMHU
XapaKkTepUCTUKAMHU

6.1 | OK 01 [TonsiTue o pactBopax | PasnnuaTe HCTUHHBIE 1. 3ajaun Ha NPUTOTOBIIEHUE

OK 02 pacTBOpPBI pacTBOpPOB
2. IIpakTuko-
OpPUEHTHPOBAHHbIE
pacu€THbIE 3a/laHUs Ha
JIUCTIEPCHBIE CUCTEMBI,
WCIIOJIb3yeMbIe B OBITOBOW 1
MPOU3BOJICTBEHHOMN
JIEITEIbHOCTH YEJIOBEKa

6.2 | OK 01 UccnenoBanue Hccnenosarh pusuko- | JlabopaTopHas pabora
OK 04 CBOMCTB PacTBOpPOB xumuieckue cBoictea | «lIpurorosnenue

HCTHUHHBIX PACTBOPOB | PaCTBOPOB)»

2 IIpogeccrnoHaTbLHO-OPHEHTHPOBAHHOE COEPIKAHUE (COIepKAHUE MPUKJIAXHOTO0 MOLYJIsI)

7 Paznen 7. | OuneHuBaTh nocJjeAcTBUsS OBITOBOI 1 3amura keiica (¢ yuérom
Xumus B NPOU3BOACTBEHHOI AeATEJbHOCTH Yel0BeKa ¢ | Oyayluei
ObITY N MO3ULUH FKOJOrnYecKoi 0e30MacHOCTH npogeccHOHAIbLHOMI
NPOU3BOJAC JeATeJIbHOCTH)

TBeHHOM

JAesiTeJILHO
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CTH

Yyeji0BeKa

OK 01 | Xumus B ObITY 1 OneHuBaTh Ketic (¢ yuerom Oymymeit

OK 02 | mpowmsBoxcTeenHOM TIOCJIE/ICTBHS OBITOBOM M | MPoecCHOHANTBHON

OK 04 | negremprocTH MPOU3BOJICTBEHHOMN JIeSITEITBHOCTH )

OKO07 | yenoseka JESITePHOCTH YesIoBeKa | BO3MOKHBIE TEMBI KEHCOB:
C MO3ULUHI 1. IToTennenue kuMaTa u
9KOJIOTHYECKON BBICBOOOJK/ICHHE Ta30BBIX
0e3omacHoCTH THIPATOB CO JHA OKeaHa

2. Bynymue maTtepuansl st
aBua-, MalllnHO- U
TIPHOOPOCTPOCHUS

3. HoBble MaTepuaisl is
COJIHEUHBIX OaTapeit

4. JlekapcTBa Ha OCHOBE
PACTUTCIILHBIX IPETIapaToOB

Onucanue MKaJ OeHUBAHUS

Coc OLIEHKN COOPMNPOBAHHOCTU KOMIIETEHIINU

TaBJI

p2030)

e

KOM

IeTe

HIIN

n

HEYJIOBJICTBOPUTEIbHO | YAOBIETBOPUTEIBHO XOpOILIO OTJIMYHO

Ilonn | YpoBeHs 3HaHUi MuHumansHo YpoBeHb 3HaHUiI B 00BEME, YpoBeHb 3HaHUM B

oTa HUXXE MUHUMAJIbHBIX | JOIYCTUMBIA YPOBEHb | COOTBETCTBYIOLIEM o0beme,

3HaH | TpeboBaHMH. MIMenn 3HaHuH. JlomyieHo IIpOrpaMMe MoATrOTOBKH. COOTBETCTBYIOLIEM

i MecTo TpyObIe MHOTO HETPYOBIX JlomyIieHo HECKOJIbKO porpamme

OIIMOKH. OIITNOKH. rpyOBIX OMIHOOK MTOJITOTOBKH,

JlomylieHo HECKOJIbKO
HECYIIECTBEHHBIX
OIIHMOOK.

Hamn | Ilpu pemenun IIponemoncrpuposansl | IIponemoHCTpUpOBaHEI IIponemMoHCTpUPOBaHBI

que

YMEH | CTaHAAPTHBIX 33734 OCHOBHBIE YMEHUSI. BCE OCHOBHBIC YMEHHUSL. BCE OCHOBHBIE YMCHHUS,

ui HE NMPOAEMOHCTPUPO- | Pemiens! Tunossie Pemtensl Bce OCHOBHBIE HEKOTOpBIE - HA YPOBHE

(HaB | BaHBI OCHOBHEIE 3a[a4i C HETPYOBIMU 3a/1a4i C HETPyOBIMU XOpOILO 3aKPETUIEHHBIX

BIKOB | YMEHHS U HABBIKH. omunOKamMu. omnOkaMu. BrImoHEHs! Bce HaBbIKOB. PeleHs! Bce

Nwmenn mecto rpyObie
OIIHNOKH.

BrimosiHEHBI BCe
3a7aHus, HO HE B
II0JIHOM O0BEME.

3a/1aHus1, HO C HEKOTOPBIMHU
HEIOYETaMU.

OCHOBHBIE 3371241 C
OTACJIIbHBIMHU
HecyHIeCTBeHHBIMI/I
OLIMOKAMH.
BrinonHeHs! Bce
3a/1aHus, B TIOJTHOM
00beMe, 0e3 HEI0YETOB
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Bonpocsl k 3auéry:

OO0mas xummus:

1./laTe onpeneneHue aTomy.

2. Jlath onpenesieHrue MOJIEKYIIE.

3.IIpocroe BemecTBO. Kakoe cTpoeHrE UMEIOT NPOCThIE BELIECTBA (IPUMEPHI).

4. Dmnupuyeckas U cTpykTypHas popmyssl. [IpuBectu nmpumepsl.

5. N3omeps! u romoutoru. [IpusBectu npumepsl.

6. [lath onpenenenre KOBaJIEHTHOU CBsA3U. [IpuBecTH mpumMepsl.

7. laTh onpeneneHrue MOHHOU cBA3U. IIpuBecTu npumepsl.

8.[atp onpenenenue BoAOpoAHOM cBs3U. [IpuBecTH npumMepsl.

9. latp onpezeneHne MeTaUIMUECKo! cBsi3u. IIpuBectu mpumepsl.

10. [Jate onpenenenue 6 U Tt cBsi3u. [IpuBenute npumepsl.

11.YT0 Takoe BasieHTHOCTH? [IpMephI 37IEMEHTOB C NOCTOSIHHON BaJI€HTHOCTHIO.

12. Ctpoenue Tabmauiel MeHieneena.

13. Ctpoenue spa.

14.CtpoeHue 2JIeKTPOHHOK 000I0YKH aToMa.

15.0xcunpr. Kimaccudukanmst 1 HOMEHKIIaTypa OKCH/IOB.

16.I'mapokcunsl. Knaccudukaius 1 HOMEHKIATypa THAPOKCUIOB.

17.Conn. Knaccugukarus 1 HOMEHKIIaTypa COJeH.

18. Kucnotsl. Knaccudukanus 1 HOMEHKIATypa KUCIOT.

19. Knaccudukanus XuMHUYECKUX PEaKIH.

20. ObpaTuMble 1 HEOOPATUMBIE XUMHUUECKHUE PEAKIUH.

21. CkopocTh XMMHUYECKOMN peakLuu.

22.Xumuueckoe paBHoBecue. [Ipunnun Jle lllarenbe.

Heopranuveckass xumus:

1. 'anmoreHsl: criocoObl MOMyYeHUs, XUMUYECKUE CBOWCTBA, MPUMEHEHUE.

2. Kucnopona: cnmoco0s! mojiy4eHusi, XUMHYECKUE CBOMCTBA, TPUMEHEHHE.

3. BogopoJ 1 ero coeiluHeHMs: CrocoObl MOJIy4eHHsI, XUMUYECKHEe CBOMCTBA, IPUMEHEHHUE.
4. Cepa 1 €€ COEIUHEHUS: CTIOCOOBI TTOJIYYeHHS, XUMHUUECKHE CBOMCTBA, MIPUMEHEHUE.
5. Yrnepoa u ero coelMHeHUs: CIOCOOBI MOMyYeHNs, XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.
6. A30T U €ro COeIMHEHUS: CIIOCOObI MOTYUYEHUsI, XUMUYECKHE CBONCTBA, IPUMEHEHHE.
7. IllenouHble MeTaIbl : CIIOCOOBI MOJYYEHHs, XMMHUYECKHE CBOICTBA, MPHUMEHEHHE.

8.IllemouHo3emMeNnbHBIE METAUIBI © CHOCOOBI TIOJNYYEHMs, XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE.
O.AMOMUHUN ¥ €ro COEIUHEHHUs: CIOCOObI TOJNyYeHUs, XUMHUYECKUE CBOMCTBA,
MIPUMEHEHUE.

10. JKene3o u ero coenHEHUs: CIOCOOBI OTYyYEHUS, XHMUYECKHE CBONCTBA, IPUMEHEHHE.
Oprannyeckass XuMHs:
1. AnxaHpl: crocoObl TONY4YE€HHs, HOMEHKJIATypa, WU30Mepus, XUMHUYECKHE CBOICTBa,

IIPUMEHEHUE.
2.ANKeHBI: CIOCOOBI TIOMYYEHHUs, HOMEHKJIATypa, W30MepHusi, XUMHUYECKHE CBOWCTBA,
IIPUMEHEHUE.
3.ANKUHBI: CTOCOOBI TOJNYYEHUs, HOMEHKIATypa, W30Mepus, XHUMHUYECKHE CBOIICTBa,
IIPUMEHEHUE.

4.01HOaTOMHBIE CIUPTHI: CHOCOOBI MOJMyYEHUs, HOMEHKJIaTypa, U30MEpHs, XUMUYECKNE
CBOMCTBA IPUMEHEHHUE.
5. Anplerusibl U K€TOHBI: CIOCOOBI MONTY4YEeHUs, HOMEHKIIaTypa, U30MEpHs, XUMUYECKHE
CBOMCTBA, IPUMEHEHUE.
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6. KapOoHOBBIE KHCIIOTBI: CIIOCOOBI MOMYYCHHsI, HOMEHKIIATypa, U30MEpHsl, XUMHUUECKUE
CBOICTBA, IPUMEHEHUE.

7. Cnoxuble 3pUpPHl : CHOCOOBI MONyYEHUS , HOMEHKJIATypa, XMMUYECKHE CBOMCTBa,
IPUMEHEHHUE.

8.Kupsbl, npumeHeHHeE.

9.¥rneBonpl. Kiaccudukamus yrimeBogoB. CrocoObl  MOMYYEHHS MOHOCAXapHJIOB,
XUMUYECKHE CBOWCTBA, IPUMEHEHHE.

10.AMHHOKHCIIOTBI: CIIOCOOBI MTOJyYeHHUs], Ha3BaHUsI, XMMUYECKHE CBOMCTBA.
11.benku. VIX posib B )KU3HU KHUBOTO.
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