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1. O0masi xapakTepucTuka padoueii mporpaMmMsbl 001e00pa3oBaTeIbHOM
TUCHUITHHBI «XUMUS»

1.1 Mecto JUCUMIUIMHBI B CTPYKType  OCHOBHOW  npogeccHOHAJbHOU
o0pa3oBaTeJbHON MPOrpaMMBbI

OO01eoOpa3oBaTenpHasl AUCUUIUIMHA «XUMUS» SBISETCS 00s13aTENIbHON YacThIO
o011e00pa3oBaTeabHOro KKIa 00pazoBaTesbHON nporpammel CIIO B cooTBeTcTBUU €
®I'OC no cnenunansHOCTH 44.02.04 CrienuaibHOE AOMIKOJIBHOE 00pa3oBaHUE.

1.2 IIe.]'lI/I H INIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. Hean o0meodpa3oBareJbHOM IMCHUIIIMHBI

@opMHUpOBaHUE y CTYACHTOB IMPEIACTABICHUS O XUMHUYECKOW COCTaBIIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSATHS PEUICHUI B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOTO MOBEJAEHUS B IPUPOJHOM Cpeie.

3agauul TUCIUIUINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYECKUX
IIPOLIECCOB UM SBJIICHUM B OKPYJ)KAIOWIEW CpeAe, LEIOCTHOM HayyHOW KapTUHBI MHPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTaBISATh (POPMYJIBI HEOPTraHUYECKUX U OPTraHUYECKUX
BEIIIECTB, YPABHEHUS] XUMUYECKUX PEAKIUNA, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATH
pPe3yJIbTaThl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  MPOBEICHHUS  MNPOCTEUIIUX  XUMHYECKUX
AKCIIEPUMEHTAJIHBIX MCCIIEAOBAaHUN C COOJIOICHUEM TpaBUl OE30M1acHOTO O0paIieHus
C BEILECTBAMU U JJaOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUSI UCIIOJIb30BaTh HUH(POPMAIIUIO XMUMHUYECKOTO Xapakrepa Hu3
Pa3JIMYHBIX UCTOYHUKOB;

5) cpopMUpOBaTh YMEHUSI MPOTHO3UPOBATH MOCJEACTBUS CBOEH NEATEIbHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cpopMUpOBaTh MOHUMAHUE 3HAYUMOCTH JIOCTHKEHUN XWMHUUYECKOW HAYKU H
TEXHOJIOTUM VISl pa3BUTHUS COITMAIIBHON U TTPOU3BOICTBEHHOM cdep.



1.2.2 Ilnanupyemble Ppe3yJbTaTbl OCBOCHHSI 001I€00pPa30BaATEILHOM
aucHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue TUCIUIUIMHA uMeeT npu popmupoBanuu u pazsutun OK u I1K.



Koa u HauMeHOBaHHE

HHaHpreMble PE3yJbTAaThl 0CBOCHUA TUHCIHUIIJINHBI

¢GopmMupyeMbIX KOMIIETEH U Oo0mme JAMcuMivinHapHbie
OK 01. Beibupats criocoObt B yacTH TPpy10BOr0 BOCIIUTAHMSA: - BIAZIETh ~ CHUCTEMOM  XMMHUYECKHMX 3HaHMH, KOTopas
pemieHus 3a1a4d - TOTOBHOCTb K TpyAYy, OCO3HAHHE BKJIFOYAET:

npodeccnoHaTBEHOMI
JEATSIbHOCTH PUMEHHUTEILHO
K pa3IMYHbIM KOHTCKCTaM

[IEHHOCTH MacTepPCTBa, TPYI0IIO0HE;
TOTOBHOCTb K AaKTHBHOH  JESITEIBHOCTH
TEXHOJOTHYECKON U COLUUAIIBHOMN
HaIpPaBJICHHOCTH,

CMOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBATH
Y CaMOCTOSITEIILHO BBIMOJIHATH TAKYIO
NeSITeIbHOCTD;

- HHTEpEC K pa3inyHbIM chepam
npodecCHOHATLHOM IS TEIILHOCTH.
Osaanenne YHUBEPCAJIbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:
a) 0a30Bble JOrHYecKHe AeiiCTBHUS:
CaMOCTOATEIIEHO dopMynupoBaTh nu
aKTyalu3upoBaTh MpoOJieMy, paccMaTpHUBATh
€e BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHBIM MpPU3HAK
WIA OCHOBAaHHS JUISI CpPaBHEHHS,
KjaccuuKauuu U 0000IIEeH S,

- ONpeNeNsiTh IeNH JIeSTeILHOCTH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU HX
TOCTHKEHUS;

- BBISIBIISITh 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCUTbH KOPPEKTUBHI B JIEATEIHHOCTB,
OILIEHUBATh COOTBETCTBUE PE3yJILTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIIE/ICTBUI NeSTEIbHOCTH;
- pa3BUBATh KPEATHBHOE MBIIUICHUE TTPH
peleHnH

OCHOBOIIOJIATAIOINE TOHATUS (XMMHYECKUH 3JIEMEHT,
aToM, DJJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-3JIEKTPOHHBIE
OpOUTAI aTOMOB, HOH, MOJICKYJIa. BAJIGHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIIECHMUS,
XUMUYECKas CBSI3b, MOJIb, MOJIIPHAs Macca, MOJIAPHBII
0o0BbeM, YIJIEpONHBIN cKejeT, GyHKIMOHAbHAS TPYIINa,
paaukai, u30Mepusi, U30Mepbl, TOMOJIOTUYECKUM PSI,
FOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPOJI- M a30TCOJAEpIKaIIUe
COCIMHEHMS, OMOJIOTUYECKU AKTHBHBIC BEIECTBA
(YyrieBopl, )KHpbI, OEIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHMS, KPUCTAIUINYECKAs PEIIEeTKa, THUIIbI
XUMUYECKUX PpeaKIUui (OKUCIUTEIHLHO-BOCCTAHOBUTEIBHEIE,
9K30-U IHJIOTEPMUYECKHE, PEaKI[U HOHHOTO OOMEHa),
pacTBOp, IIEKTPOJUTHI, HEIIEKTPOJIUTHI, DICKTPOTUTHIECCKAS
JUCCOIMAIMsl, OKUCIUTEINb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKON PEaKIUi, XUMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUs XUMHUECKOTO CTPOCHUSI OPTaHUYECKHUX
BemiectB  A.M. BytnepoBa, Teopus 3IIEKTPOJIUTUYECKON
auccoumranuu, nepuoguueckui 3akon .M. Mennaeneesa,
3aKOH COXPAaHEHHS MacChl). 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XUMUU, (AKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBE, MOJTYyUYECHUH U 0€301TacCHOM
WCIIOIb30BAHUM BRXKHEHIINX HEOPTaHUYECKUX U
OPTaHWYECKUX BEMIECTB B OBITY W TMPAKTHYECCKOU
JeSATEIbHOCTH YETIOBEKA;

- YMETb BBISBJISTh XapaKTEPHbIE MPU3HAKHA U B3aUMOCBSI3h
W3YYEHHBIX MOHATUMN.




KU3HEHHBIX TIPOOIIeM

6) 6a30BbIe HCCIEA0BATEIbCKHE IEHCTBHS:

- BIIQJICTh HaBBIKAMU yUeOHO-UCCIIeIOBATEIBCKOM
Y IPOEKTHOM J1eATeNbHOCTH, HaBBIKAMU
paspereHus mpoodieM;

- BBUIBJISITH IPUYUHHO-CIIECTBEHHBIC CBSI3U
Y aKTyaJIM3UpPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y
€€ pelIeHUs, HAaXOAUTh apTyMEHTBI JJIs
JIOKa3aTesIbCTBA CBOMX YTBEPKICHUN,
napaMmeTpbl U KPUTEPHUU PEIICHUs;

- AaHAJIM3UPOBATH TOJTYYEHHBIE B XOJE PEIICHUs
3ala4dl  Pe3yJbTaThl, KPUTUYECKU OIEHUBATH
UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX yCIIOBUSIX;

- YMETh MIEPEHOCUTH 3HAHUS B NTO3HABATEIIBHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEEATEIILHOCTH,

- yMETh HWHTETPUPOBATH 3HAHHUS W3 Pa3HBIX
MpeIMETHBIX 00JacTel;

- BBIJIBUTATh HOBBIC UJICH, TIPE]IaraTh
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

- CIIOCOOHOCTH UX MCIOJIb30BAHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHUKE

3a1aBaTb

IIPUMEHATH COOTBETCTBYIOIUE ITOHATHUS IIPU ONUCAHUU
CTPOEHHUSI U CBOMCTB HEOPIaHUYECKUX U OPTAHUYECKUX
BEILECTB U UX IIPEBPALLECHUI; BBISBIIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C MOHATUAMU U NIPEICTABICHUSMHU
JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

YMETh  HCIOJb30BATh HAUMEHOBAaHUSA  XHMHYECKHX
COEAMHEHHUIN MEXyHAPOIHOTO COK3a TEOPETUUECKON U
MPUKJIAJHOW XUMUHU U TPUBUAIbHBIC HA3BaHUS BAKHEUILINX
BEIIECTB (ITWIJICH, aleTHJICH, TIHUIEPHH, (EHOIL.
(dbopManbaeru, yKCycHas KHCIIOTa, TIMIUH, YTapHbIii ra3,
YIJIEKUCIIBIN T'a3, aMMHUAK, raiieHasl U3BeCTh, HeTaleHas
U3BECTh, MUTHEBAS COJA U IPYTHX).

COCTABIISATH (POPMYJIBI HEOPTAHUYECKUX U OPTaHUIECKUX
BEIIECTB, YPaBHEHUS XUMHUECKUX PEAKIIH, 0OBICHATH UX
CMBICJI; ITOATBEPKIATh XapAKTEPHbIE XUMUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMU H
3alACSIMU YPABHEHUN XUMUYECKUX PEAKIIHIA;

- YMETb yCTaHaBJIUBATh MPUHAUICKHOCTh N3YYEHHBIX
HEOPraHWYECKUX W OPraHUYECKHX BEUIECTB K OIPEACIICHHBIM
KJIaccaM U TpyIIiaM COeANHEHU M.

XapaKTEpPU30BaTh MUX COCTAaB M BAaXKHEHIINE CBOMCTBA;
OTIpeCTATh BUIbl XUMHUECKUX CBsI3eH (KOBaJleHTHAs, MOHHAS,
MeTaJlJIn4yecKasi, BOJOPO/IHAs ), TUIIbI KPUCTAIITNIECKUX
PELIETOK BEIECTB; KIacCU(PUIIMPOBATH XUMUUECKUE
peakuuu;

-copMupoBaTh MpEACTaBIEHUS: O XUMHUYECKOH -
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KApTHUHBI MHpPA, POJIU
XMMHUHM B TIO3HAHWH SIBICHUH MPUPOIBl, B (HOPMUPOBAHUU
MBIIUIEHHSI W  KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATILHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl peIIeHUs
MPaKTUYECKHX 3aJ1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUsS K CBOEMY 3/10POBBIO U IPUPOJHON CpPELE;




- YMCTb MMPOBOAUTE PACUCTBI MO XMMHNYCCKUM Q)opMynaM u

YpaBHEHUSM
XUMUYECKUX PEaKIMil C  HUCHOJIb30BAaHUEM
(bu3MyYecKUX  BEJIWYUH, XapaKTEPU3YIOIIUX BEILIECTBA C

KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMabHbIE
yCIOBHSA) Ta30B, KOJUYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHMs Ul NPUHATHUS DPELICHUI B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEACTBA MTOUCKA,
aHaIM3a U UHTEPIPETALIUH
uHpOpMaLUU 1
MH(pOPMAIMOHHBIC TEXHOJIOTHH
JUUIS BBIITOJTHCHUS 33124
podeCcCuOHAIBHON
JIeITCILHOCTHU

B 001acTH HEHHOCTH HAYYHOTI'O O3HAHMA:
c(hOpPMHUPOBAHHOE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH,
OCHOBAHHOT'0 Ha IUAJIOTe KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
I0JI U KYJIbTYp HOM MUDE;

- COBEPIIEHCTBOBAHUE A3BIKOBOM M YHTATEIBCKOU
KYJBTYpbI KaK CPEJICTBA B3aUMOJAECHCTBUS MEKTY
JIFOJIBMH U TIO3HAHUS MUDA;

- OCO3HaHHUE LIEHHOCTH HAYyYHOU JESTeIbHOCTH,
TOTOBHOCTB OCYIIIECTBIISATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO AESITENbHOCTD
WHJIMBUIYATHHO U B TPYIIIIE;

OBaanenue YHHMBEPCAJIbHBIMH

yueOHBIMU MO3HABATEIbHBIMU AeHCTBUAMM:

B) padorta ¢ nHgopManmeii:

- BJIQJIETh HABBIKAMH MOJyYCHUSI HHPOPMAINH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYIIECTBJISTH MMOUCK, aHATN3, CUCTEMATU3AINIO U
WHTEPIPETAINIO HHPOPMAIINK Pa3IHYHbIX BUOB
1 (hopM Ipe/ICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3JIUYHBIX popMaTax c

- YMETh MJIAHUPOBATH U BBIMOJHATH XUMHUYECKHUIA SKCIIEPUMEHT
(TIpeBpallieHrs OPraHUYeCKUX BEIIECTB IPU HAIPEBaHUH,
MOJTyYeHHUE STUIICHA U U3YUYE€HHE €r0 CBOMCTB, KAUECTBEHHbBIE
peaKIu Ha alibJIeTUIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OEIKOB IPU HATPEBAHHHU, [[BETHBIC PEAKIIUU
OCJIKOB; TPOBOJIUTH PEAKIIUU HOHHOTO OOMEHA, ONIPEIETISATh
Cpeay BOIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIIMU Ha
cynbdart-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS;
pemarh 3KCepuMeHTaNbHbIE 3a/1a4u 110 TemaM "Metamisl" 1
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIIAMHU TEXHUKU
0€30MMacHOCTH MPH OOpAICHUH C BEIIECTBAMU U
1abopaTOpHBIM 000PYI0OBAHUEM; TIPEJCTABIATh PE3YJIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B hopMe 3alucu ypaBHEHUI
COOTBETCTBYIOIIMX peakinii U GopMyIHpoOBaTh BEIBOJBI HA
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO HHPOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB {CPEJCTB MaCCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMHM METOJIaMU HayYHOTO MO3HAHUS BELIECTB
1 XUMUYECKUX SIBJICHUH (HAOIII0IeHNE, U3MEPEHHUE,
SKCHEPUMEHT, MOJEIMPOBAHNUE);

- YMETb MPOBOJIUTH PACUETHI 110 XUMHUIECKUM (HopMyJiaM U
YpaBHEHUSM XMMHUYECKHUX PEaKIUii ¢ UCTIOJIh30BAaHUEM




y4eTOM Ha3HaueHUs1 HHPOPMAITUU U IIETIECBOM
ayJUTOPUH, BBIOUPAsi ONTUMAIBHYIO POpMy
MIPEJICTABJICHUS U BU3YaJIH3aIi;

OLICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh
nH(OpMaIINHY, €€ COOTBETCTBUE NIPABOBHIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HUCIOJB30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX

Y OpraHU3alMOHHBIX 33724 C COOI0ICHUEM
TpeOOBaHUH IPrOHOMUKH, TEXHUKU
0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHHS,
MIPABOBBIX U TUYECKUX HOPM, HOPM
nH(pOPMaIMOHHOM 06€30MMacHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUIHOCTH;

(1)I/ISI/II-I€CKI/IX BCJIMYHMH, XapaKTCPU3YIOINUX BEIICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACChI, obbeMa (HOpMaJ'II)HBIe
YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCII0JIb30BATh
CUCTEMHBIC XUMHWYCCKHUE 3HAHWA JJIA IIPUHATHA peI_HeHI/Iﬁ B
KOHKPCTHBIX JKXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEIIECCTBAMU 1 UX ITPUMCHCHHUEM

OK 04. DddexTnBHO
BYaMMO/ICHCTBOBATh U paboTaTh
B KOJUICKTHBE U KOMaH/IE

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPEEIIEHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIeA0BATEIbCKOM,

MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBjaieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU

AeCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD:

- IIOHMMAaTh U UCHOJIb30BATh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- I[PUHUMATH LIEJIM COBMECTHOMU JIEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS 11O
€€ JOCTHKEHHUIO: COCTABJISITH IIJIaH JEUCTBUH,

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEENECHHUIO;

-OBJIa/ICHUE HaBbIKaMU Y4eOHO-HMCCIIEA0BATEIbCKOM,
IPOEKTHOHN U COLMAIbHON JeITENbHOCTH;

OgnajieHne yHUBEpCaTbHBIMA KOMMYHHUKAaTHBHBIMHU
JEUCTBUSAMMU:

0) COBMECTHasI I€ITEIIbHOCTb:

- TMOHHMMATh M UCHOJb30BATh NIPEUMYIIECTBA KOMAaHIHON U
WHIUBUAYaTbHON pabOTHI;

- NPUHHUMATh LI€JH COBMECTHOH JIEATEIHOCTH,
OpPTraHU30BBIBATh M KOOPAWHUPOBATH JICHCTBUS TIO €€
JOCTHKEHUIO: COCTABIIATH IJIaH JeHCTBUI, paclpeaessaTh poju
C YYETOM MHEHHI Y4aCTHUKOB 00CYX/1aTh Pe3yJIbTaThl
COBMECTHOH paboThl;




pacrpenensaTh pojau ¢ y4eTOM MHEHHI
YYaCTHUKOB 00CYXJIaTh pe3yIbTaThl COBMECTHOM
paboTsI;

- KOOPJIMHUPOBATH U BBHINOIHITH pabOTy B
YCIIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIJIATh IO3UTUBHOE CTPATErMUECKOe
MOBE/ICHUE B PA3UYHBIX CHUTYalUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOpaKEHHE, OBITH
WHUIUATUBHBIM

OBiajeHne YHHBeEpPCAJIbHBIMH
PeryisiTUBHBIMH 1€ CTBUSIMU:

a) npuHATHE ce0sl U APYTUX JIIO/eil:

- MPUHUMATh MOTHBBI U ApTYMEHTBI JPYTHX
JIIOJIEH pU aHallu3€e Pe3yJIbTaTOB JIEATEIbHOCTH;
- IPU3HABAThH CBOE MPABO U MPABO JPYTHX JIIOAEH
Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTh OHUMATh MUD C
MO3UIUH JIPYTOr0 YEIOBEKa,

- KOOPJIMHUPOBATH U BBIMIOJHATH PAOOTY B YCIOBUSIX
pearbHOTO, BUPTYAJTBLHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

* OCYUIECTBJATH [O3UTUBHOE CTPATETHMUECKOE MOBEICHHUE
B Pa3JIMYHBIX CUTYaLMSX, MPOSBIATH TBOPUYECTBO U
BoOOpaxeHue, ObITh MHUIIUATUBHBIM OBJIaJICHUE
YHUBEPCAIBHBIMU  PETYISTUBHBIMU JACHCTBUSMHU: ) IPUHSATHE
ce0s ¥ IPYTHUX JTFOJCH:

- NPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIFOAEH MTPU
aHaJii3e Pe3yJIbTaToOB JIEATEIbHOCTH;

- MpU3HABATh CBOE MPABO M MPABO APYTHUX JIFOJICH HA OIIHUOKH;
- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUP C MTO3ULIUH JIPYTOTO
YyeJioBeKa;

OK 07.

ConelicTBOBaTh COXpaHEHUIO
OKpYKaroIle Cpebl,
pecypcocOepeKeHuto,
MIPUMEHSTh 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalHAX

B o6s1acTH 3K0/10rMYeCKOr0 BOCIUTAHHUS:

- chOpMHUPOBAHHOE IKOJOTUIECKON KYIBTYPHI,
TMOHUMAaHUE BIUSHUS COLUATBHO-D)KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U
COLIMAJIbHOW CpeJbl, 0CO3HAHUE TTI00aIBLHOTO
XapakTepa dKOJOTHIYECKUX PoOieM;

- IUIAHUPOBAHUE U OCYIIECTBICHHUE JEUCTBUI
B OKpY>Karollell cpeje Ha OCHOBE 3HAHMS
[eJIe yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HENPUATHE JIEUCTBUM, MPUHOCIIINX
BpEIl OKPYKAOIIEH Ccpeae;

- YMEHHUE MPOTHO3UPOBATH HEOJIArONPUSITHBIC

c(OpMHUPOBATH MPE/ICTABICHUS: O XUMUYECKOM
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIN
XUMHH B IO3HAHUU SIBJICHUH PUPO/IBbI, B POPMUPOBAHUHI
MBIIICHUSI U KyJIBTYPBbI IMYHOCTH, €€ (YHKIIMOHAIBHOMN
IrPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs] TPAKTUIECKUX
3aJa4 ¥ 9KOJIOTUYeCKH 000CHOBAaHHOT'O OTHOIICHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cperie;

- YMEThb COOJIIOIaTh MPaBUiIa SKOJIOTUYECKH LIEJIeCO00Pa3HOr0o
MOBEICHUS B OBITY U TPYJOBOU JESATEILHOCTH B LIENSIX
COXPAHEHHUS CBOETO 370POBbs M OKPY’KAOLIEN PUPOJHON
CpEeJIbl; YUUTHIBATh OMACHOCTh BO3JICHCTBUS Ha KUBbIE
OpTraHMU3MBbI ONPEEIICHHBIX BEIIECTB, IOHUMAsl CMBICI
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9KOJIOTUYECKUE MOCIESACTBUS IPEANPUHUMAEMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacuIupeHue OIbITa ACSTEIHbHOCTH
AKOJIOTUYECKOW HaIIPaBJICHHOCTH;

-OBJIa/ICHHE HABBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMANIbHOM
JIESITENILHOCTH;

IIOKAa3aTels MPeIeIbHOM TOIyCTUMOM KOHIIEHTPALIUH

IIK 2.1. Opranu3oBbIBaTh
pa3UYHbIC BUJIbI ACATEIbHOCTU
(urpoBas; TpyaoBasi;
[I03HaBAaTeNbHAs U
HCCIIEI0BATENbCKAS,
XYA0KECTBEHHO-TBOPUYECKas;
IIPOJYKTUBHAS J1€ATEIbHOCTD;
COLIMAJIBHOE B3aUMOJIEHCTBUE U
JpyTHUe) U O0IICHUE IeTel
PaHHETO U JOLIKOIBHOIO
BO3pacTa

BH/JIbI JI€TCKOM aKTUBHOCTHU U PYKOBOJCTBO €10 CO
CTOPOHBI B3POCIIOTO

coJiepxKaHue u C0COObI OpraHu3aIu
MPEIMETHO-TIPAKTUYECKOM, UTPOBOU, TPYIIOBOM,
MPOAYKTUBHOM  ACSATENBHOCTH  (pUCOBaHHUE,
JIeNKa, aNIUIMKalus, KOHCTPYMPOBAaHHUE) U
OOIICHHMSI TOMIKOJIHLHIKOB HAa PA3HBIX BO3PACTHBIX
JTanax

OpraHU30BBIBATh  IPEIMETHO-TIPAKTUYECKYIO U
JEeSTeNIbHOCTh C BOCHIUTAHHUKAMHU

OpraHU30BBIBATh MOCHJIBHBIA TPYJl JOIIKOJBHUKOB C y4ETOM
BO3PACTHBIX u WHUBUIYATbHBIX 0COOCHHOCTEH
(XO03s1iICTBEHHO-OBITOBOM, TI0O CAMOOOCITYKUBAHHIO, B TIPUPOJIC,

UTPOBYIO

PYYHOI TPYQ)

OpPTraHU30BBIBATH " OCYIIECTBIISITh PYKOBOJICTBO
[IO3HABATEJIFHON U UCCIEN0BATENLCKON NEATEIBHOCTH IETEMH
OpPTaHU30BBIBATH " OCYIIECTBIISTh PYKOBOJICTBO

XYJ0KECTBEHHO-TBOPUECKUMH U TPOAYKTUBHBIMU BUIAMHU
HCATCIIBHOCTU C yquOM BO3paCTHBIX nu I/IHI[I/IBI/II[yaJ'H)HBIX
0COOEHHOCTEH U CITOCOOHOCTEH

OpFaHI/ISOBBIBaTB Hpouecc O6HICHI/I$[ C JAeThbMHU paHHero n
JIOIIKOJILHOTO BO3pacTa

aHAJIM3UPOBaTh  MPOLECC W Pe3yJabTaThl  OpraHU3aIuy
Pa3JINYHBIX BHJIOB JICATEIILHOCTH U OOIICHUS JIETeH paHHETO U
JIOIIKOJILHOTO BO3pacTa

IIK 2.2. OcyuiecTBiasiTh
TUTAHUPOBAHKE U OPTaHH3AIHIO
o0y4eHus JeTelt paHHero U
JOIIKOJIFHOTO BO3pacTa

HOPMAaTUBHO-TIPABOBBIC JJOKYMEHTHI,
perJaMeHTHPYIOIINE MPOoLEcC 00yUYeHUS;

3a/la4 BOCTUTAHUS U 00yUYEHUS JETe paHHETO U
JIOLIKOJIBHOTO BO3pPACTa,;

OCHOBBI METOJIUKH O0yUYEHUS IeTel paHHEro U
JIOLIKOJIBHOTO BO3PACTa,;

KJ1acCU(UKAIIMI0 OCHOBHBIX 00pa30BaTeNbHbIX

MIPOEKTUPOBATh U OPraHU30BHIBaTh 00Pa30BaTENIbHBINA MPOLIECC
Ha OCHOBE (eIepalIbHBIX FOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB, IPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX
MIPOrpaMM; OCYLIECTBIIATH OTOOP CONEPIKAHUS TSI €T0
peanu3aiyy B pa3InyHbIX GopMax o0ydeH

IIOMOraTh KaXJIoMy peOeHKY B OCBOEHHUH COOTBETCTBYIOLINX
BO3pacTy YMEHHUH, CUCTEMATUYECKU U TPAMOTHO
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pPe3yIbTAaTOB B JOLIKOJIbHOM BOCITUTAHUU
(MOTHBaLIMOHHbBIE, YHUBEPCAIbHBIC, TPEIMETHbIE)

AQHAJIM3UPOBATH IIOJIyYEHHBIE PE3YIIbTaThI
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2. CTpyKTypa U coaepxkaHue o0ueo0pa3oBaTeIbHOM JUCHUIIIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI Oovem 6
yacax

O06beM 00pa3oBaTeIbHOI NPOrPaAMMBbI TUCHUIIIMHBI 72
B T.Y.
1. OcHOBHOE coJiep:KaHNe 64
BT. 4.
TEOPETUUYECKOE 00YUCHHE 4
MPAKTUICCKUAC 3aHATHS -
caMOCTOsITeIbHAs paboTa 60
2. IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE cojepxkanue 7
(conep:kaHue NPUKJIATHOTO MOYJIs1)
BT. 4.
TEOPETUYECKOE 00YUCHHE -
MIPAKTUYECKUE 3aHSATHS 4
caMoCTOsITeNIbHAs paboTa 3
3. IIpomexyrounasi arrecramusi (auddepeHUMPOBAHHBIN 1
324€T)
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2.2. TemaTu4ecKHUil IJIAH U CoJeP:KaAHMe TUCITUIINHBI

Pemenne 3a7aHnii Ha UCIIOJIBL30BaHUE XUMHUYECKONM CHMBOJIMKY U Ha3BaHWH COeJUHEHMH I10
HOMEHKJIATYPE MEXIYHAPOJIHOI0 COK03a TEOPETUUECKONU U MPUKIATHON XUMUH U
TPUBUAIBHBIX HAa3BaHUM /IS COCTABICHUSI XUMUUYECKUX (OPMYJIT IBYXaTOMHBIX COSTUHEHHM
(oxcua0B, Cynb(GUI0B, TUIPUAOB U T.I1.) U IPYTUX HEOPTAHUIECKUX COCTUHEHUN
OT/ICIbHBIX KIACCOB.

[IpakTHuecKkue 3a1aHusl HA YCTAHOBJICHUE CBSI3H MEXIY CTPOEHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U NEPUOJIUUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX DJIEMEHTOB U UX
COEAMHEHHI B COOTBETCTBUU C MOJ0KeHUEM [leproinueckoi CUCTEMBI.

HaumeHoBaHue Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOE M PO eccCHOHAIBLHO- O0bem | ®opmupyembie
pa3/iesioB U TeM OpPMEHTHPOBAHHOE), J1a00PATOPHbIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHONH MOAYJIb | 4YacoB KOMIETEeHI[HH
1 2 3 4
OcHOBHOe coep:kaHue
Paszges 1. OcHOBBI 6
CTPOeHMs BellecTBa
Tema 1.1. Jlexnus 2 OK1
CTpoeHnne aToMOB CoBpeMmeHHas MojieTb CTpoeHHs aroMa. CUMBOJIUYECKHM S3bIK XUMUU. XUMHUYECKUN
XHUMHYECKHX RIIEMEHT. DJEeKTpOoHHas KoHpurypauus atoma. Knaccudukanus XuMUYECKUX 3JIEMEHTOB (S-
NJIEMEHTOB U , p-, d-3;1eMenThI). BanieHTHBIE 37eKTPOHBI. BaqeHTHOCTD. DIIeKTPOHHAS TPUPO/Ia
npupoaa XUMHAYECKOH CBSI3U. DIEKTPOOTPULIATETLHOCTh. BUIBI XUMUYECKO CBSA3M (KOBaJICHTHAS,
XUMHUYeCKOM MOHHAs, METaJUIMYeCcKasi, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHus
CBSI3H
CamocTosiTe/ibHas padoTa 2
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Tema 1.2.
Ilepuoguyeckui
3axoH u Tadauna JI.H.
MeHpaesneeBa

OcHOBHOe co/lep:KaHue

CamocTosiTesibHas padoTa

[lepuonnueckas cuctema xumudeckux 35eMeHToB /.M. Menneneea. ®u3ndeckuii CMbICI
[lepuoanueckoro 3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
[MOJI0KEHUEM XUMHUYECKOro 3jieMeHTa B [lepronnueckoi cucreme. MupoBO33peHUYECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona [[.1. Menaeneena. [Ipornossr .M.
MenaeneeBa. OTKphITHE HOBBIX XMMHYECKUX 3JIEMEHTOB. Pelienne nmpakTuko-
OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUN HA XapaKTePU3ALUI0 XUMUUYECKHUX 3JIEMEHTOB
«MeTanmndeckue / HeMeTaNIMIeCKUE CBOWCTBA, JIEKTPOOTPULIATEIHHOCTh XUMUYECKUX
AIIEMEHTOB B COOTBETCTBHUH C UX JIEKTPOHHBIM CTPOSHUEM U MOJIOKEHHEM B
[IEPUOUYECKON CHUCTEME XUMUYECKUX ieMeHToB /(.M. MennaeneeBa»

OK1, OK2

Pa3zgen 2. XumMmnueckue

peaKiuu

10

Tema 2.1. Tunsl
XUMHYECKHX
peakuuii

OcHOBHOe co/iep:KaHue

CamocTosiTe/ibHas padoTa

Knaccudukanus u TUIIBI XUMAYECKUX PEAKIIUI C y4acTHEM HEOPTaHUYECKUX BEIECTB.
CocraBiieHre ypaBHEHUHN PEAKIIUNA COCAMHEHUS, PA3JIOKEHNUS, 3aMEIIIeHHs], 0OMEHa, B T.4.
[peaKIil TOPEHHMS, OKHCIICHHS- BOCCTAHOBIICHHUS.

YPaBHGHI/Iﬂ OKHCJIICHUA-BOCCTAHOBJICHUSL. CTCHGHI) OKHUCJICHHUA. OKI/ICJ'II/ITGJIL nu
BoccTaHOBUTEN. COCTaBIEHUE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
[peaKIMii METOJIOM DJIEKTPOHHOTO Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIE PEAKIINHT B
[pUpPOJIe, IPOU3BOJACTBEHHBIX MPOLIECCAX U )KUZHEAEATEIbHOCTH OPraHU3MOB

CamocTosiTejibHas padoTa

KonnuecTBeHHBIE OTHOLIEHU B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH U
pacqubl 110 ypaBHeHI/ISIM XUMHUYCCKUX pCaKHHfI. MOJ'II) KaK €IUHHUIa KOJINYCCTBA BCIIICCTBA.
MonsipHast Macca. 3aKOHBI COXpaHEHHS MacChl M SHEPTUU. 3akoH ABoraapo. MonspHbIi
00BbeM razoB. OTHOCUTENbHAS IJIOTHOCTH ra3oB. PacueTsl 10 ypaBHEHUSIM XUMHUYECKUX
[peaKuii C UCTIOIb30BAaHUEM MAaCChl, 00beMa (HOpMaJbHbIC YCIOBHS) Fa30B, KOINYECTBA
BEIIECTBA

OK1
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HomeHknaTypa HEOpraHMUECKUX BEIIECTB: HA3BAHME BELIECTBA UCXOS U3 UX XUMUYECKON
(hOpMyJIbI MJIM COCTABICHUE XUMUYECKON (DOPMYJIIBI KCXO/1 U3 Ha3BaHUS BEILIECTBA IO
mexayHapoaHoit (MFOITAK) unu TpuBHanbHOM HOMEHKIIATYpe.

Pemenue npakTH4ecKux 3aJaHuil Mo KjIacCuPUKAUU, HOMEHKIAType U XUMUYECKUM
(bopMyIaM HEOPraHMYECKUX BELIECTB PA3IUYHBIX KJI1acCOB (YrapHbIH Ta3, yIJIEKUCIbIH ras,
aMMUaK, raiieHasi U3BeCTh, HeralleHas U3BeCTb, MTUThEBAs COJla U IPYIrHX): Ha3bIBaTh U
COCTABIIATH (POPMYJIBI XUMHUECKUX BEIIECTB, ONPEIACTATh IPHUHAIEHKHOCTD K KJIacCy.
VcTouHUKH XUMHUYECKON HHpOpMaIiK (CpeICTB MacCOBOM MHpopMaIuy, cetb MIHTepHeT u

npyrue). Ilouck nHGpOpMaIIUK 110 Ha3BaHUSAM, HACHTU(UKATOpAM, CTPYKTYPHBIM (hopMysiam

Tema 2.2. OcHOBHOe co/lep:KaHue 2 OK1, OK4
duiekTpoauTuyecka si (CamocrosiTeibHasi padora
nUcCOHALMS U Teopust anekTpoauTHUecKoi nucconuranuu. MoHbl. DeKTpoauThl, HEAIEKTPOIUTHIL.
HOHHBbIH 00MeH Peaknu nonHoro oomena. CoctaBieHHE peakiiiii MOHHOTO OOMEHa ITyTEM COCTABJICHUS UX
[OJIHBIX U COKPAIICHHBIX HOHHBIX YpaBHeHUNH. KUCI0THO-OCHOBHBIE peakiuy. 3alaHus Ha
COCTABJICHUE NOHHBIX PEaKLUi
CamocrosiTesibHass pabora 4
TUnbl XUMUYECKUX PEaKLIUM.
VccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY MCXOJIHBIX U O0OPa3yIOIINXCsl BELIECTB) U
MPU3HAKOB XUMHUUYECKUX peakuuil. [[poBeaenne peakiuii HOHHOro 0OMeHa, onpeaeeHIue
Cpelibl BOJHBIX PACTBOPOB. 3a/jaHUs HAa COCTaBJICHUE MOHHBIX PEAKIUN
Pa3znen 3 CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHOBHOE coepKaHue 2 OK1, OK2
Kaaccnpuxanus, CamocrosiTesibHas padora
HOMEHKJIATYpa U [Ipeamet Heopranumueckoit xumun. Kimaccudukanms Heopraunieckux BemiecTs. [IpocTeie u
CTpOoeHHe CJI0KHbIE BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUIPOKCUIBL,
HEOPraHU4YeCcKuX KHCJIOTHI, COJTH). B3anMOCBSA3b HEOPraHUYECKUX BEUIECTB. ATpEraTHbIE COCTOSHUS
BellecTB BemecTBa. Kpucramnuyeckue u amopdHblie BemecTBa. THITBI KPUCTAIUTMUECKUX PEIIETOK
(aTOMHasi, MOJIEKYJISIpHAS, HOHHASI, METAJUTMYECKast ). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB
BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU. 3aBUCUMOCTh XUMHYECKOM aKTUBHOCTH
BEIIECTB OT BUJa XUMHYECKOU CBSI3M M TUIIA KPUCTAIUTMYECKOM perteTku. [Ipuaunbt
MHOT000pa3usl BEIIECTB
CamocTosiTe/ibHas padoTa 2
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Tema 3.2. ®u3uko-
XMMHYECKHE CBOiCTBA
HEOPraHuYecKuX
BeIleCTB

OcHOBHOe co/lep:KaHue

CamocTosiTesibHas padoTa

Mertasibl. O0mue Guznyecknue U XUMUYECKUE CBOKMCTBA MeTaJII0B. CITOCOOBI TOJTyYEeHHS.
3HAUCHNE METAJJIOB M HEMETAJIOB B MIPUPO/IE U )KUZHEIEATEILHOCTH YeJIOBEKa U
opranu3moB. Koppo3us MeTauioB: BUABI KOPPO3HH, CIIOCOOBI 3AIIUTH METAIIOB OT
KOppO3UHU

CamocrosiTesibHAsI padoTa

Hemetamnsl. O0mue puznyeckue 1 XMMUIECKUEe CBOMCTBA HEMETAIUIOB. THIIHYHBIC
cBoiictBa HeMeTa/wioB V- VII rpynn. Knaccudukamus u HOMEHKIaTypa COSTMHEHUI
HeMeTaJIoB. KpyroBopoThl OMOTCHHBIX 3JIEMEHTOB B IIPUPO/IE

CamocrosiTesibHasA padora

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB,
TUIPOKCHUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IMPOCTHIX
BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THIPOKCHUIOB

CamocrosiTesibHas padora

CocTaBiieHHE ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB: METAIJIOB U HEMETAILJIOB; OKCHJIOB METAJIOB, HEMETAIIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHUH U aM(OTEPHBIX
TUIPOKCHUI0B; HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX X CBOIcTBa. Pemenue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HAa CBOMCTBA, COCTAB, MIOJYYECHHUE U
0e30MacHOe UCIIOIb30BAHNE BAKHEHIIINX HEOPTAaHUYECKUX BEUIECTB B OBITY U
MPAKTUYECKON JIEATETbHOCTH YEJIOBEKa

OK1, OK2

Tema 3.3.
Nnentuduxanus
HEOPraHM4YeCcKHX
BellleCTB

OcHOBHOE coaep:kaHue

CamocTosiTejibHas padoTa

JlaGoparopHas padota «aeHTrudukanms HeOpraHMYECKUX BEIIECTBY.

PGIHGHI/IG BKCHCpI/IMeHTaHI)HI)IX 3aa4 110 XUMHUYCCKUM CBOI\/’ICTBaM METAaJIJIOB U HEMETAJIIIOB,
M0 pacro3HaBaHUIO U MOTYYSHHUIO COSAMHEHUI METaNIOB M HEMETAJLIOB.

I/II[CHTI/I(l)I/IKaIII/Iﬂ HCOpFaHI/ILIGCKI/IX BCIICCTB C UCIIOJIB30BAHUEM UX (1)I/ISI/IKO-XI/IMI/I'-ICCKI/IX
CBOMCTB, XapaKTepPHBIX KaUeCTBEHHBIX peakinii. KauecTBeHHBIC peakiny Ha cynbdar-,
Kap6OHaT- 158 XJIOpI/IJI-aHI/IOHI)I, Ha KaTUOH aMMOHUIA

OK1, OK2, OK4

Pa3znen 4. CTpoeHune U CBOMCTBA OPraHUYeCKHX BelleCTB

24

Tema 4.1.

OcHOBHOE coaep:kaHue
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Knaccupuxkaums,
CTpPOeHue 1
HOMEHKJIaTypa
OPraHuYecKux
BelleCTB

CamocrosiTesibHast padoTa

[losiBiIeHHE U pa3BUTHE OPTAaHMYECKOW XMMUHU KaK HayKu. [Ipeamer opraHndeckon XuMuN.
MecTo ¥ 3HaYeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KAK MOPSIOK COETUHEHHS aTOMOB B MOJIEKYJIE COIUIACHO UX
BaJIECHTHOCTU. OCHOBHBIE ITOJI0KEHUSI TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX
coenunenniit A.M. BytnepoBa. YriepoaHslil CKeJIeT OpraHuueCKOl MOJIEKYIIbI.
3aBUCHMOCTb CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUs MOJIeKy1. M3omepus u
30MEPBI.

[lonstue o pynkuonanbHou rpymnmne. Pagukan. [Tpunuuns knaccudukanuu opraHM4ecKux
coequHEHNI. MexnyHapoaHas HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATYPbl OPraHUYECKUX
coequHeHuil. [ToHsTHE 00 a30TCONEPKALINX COCTUHEHUSIX, OMOJOTHYECKH aKTUBHBIX
BelecTBax (yrieBojax, )Kupax, 0eskax u Jip.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSX
(MOHOMeEp, MOJMMEpP, CTPYKTYPHOE 3BEHO)

CamocrosiTeibHas pabora

HoMeHkaTypa opraHM4ecKux COeIUHEHUH OTAEIbHBIX KJIACCOB (HACBILICHHBIE,
HEHACHIIIEHHBIE X ApOMATUYECKHE YTIIEBOIOPOIbI, CHUPTHI, EHOIIBI, AJIbJCTHIbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBlieHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX (hOpMyJT
OpPraHUYECKUX BEILECTB OTJENIbHBIX KJIACCOB, UCIIOJIb3Ysl X Ha3BAHUS IO CUCTEMATUYECKOM
1 TPUBUAJILHONW HOMEHKJIAType (3TUJICH, alleTUJIeH, IIIMLEPHH, (GeHo, GopMalbaeri,
YKCyCHasl KUCJIOTa, IIMLKH). PacueTsl npocTeiimeii (opMyJibl OpraHu4ecKoi MOJIEKYJIbl,
MCXO0J1 U3 DJIEMEHTHOr0 cocTana (B %)

OK1

Tema 4.2. CBoiicTBa
OpraHnyecKux
coeIMHEeHU I

OcHOBHOE coepKaHue

CamocrosiTeibHass padora

DU3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHUI OTJIEIbHBIX KJIACCOB
(ocobeHnHOCTH KIaccUUKALUK U HOMEHKIIATYPhl BHYTPHU KIlacca; TOMOJIOTHYECKHH s U
oOmmas popmyna; nsomepus; GU3NUECKUE CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI
[OJTyYSHHMS):

MpeesibHBIC YTIAEBOAOPO b (AJIKaHbl U IUKJIOATKaHbI). ['opeHrne MeTaHa Kak OJIMH U3
OCHOBHBIX UCTOYHHUKOB TEIlJIa B MPOMBIIINIEHHOCTH U ObITY. CBOWCTBA IPUPOTHBIX
YTJIEBOJIOPOJIOB, HAXOKICHHUE B TIPUPOJIC U IPUMEHEHHE AJIKAHOB;

Hernpe/enbHbIe (aTKEeHbI, ATKUHBI U AIKaIUEHBI) U apOMaTHYeCKue yriieBoqopoabl. ['opeHue
areTHUIIeHa KaK KCTOYHUK BBICOKOTEMITEPATYPHOTO TIJIAMEHH JJISI CBAPKHU M PE3KU METAJLIOB

CamocrosiTeibHast padora
- KHCIIOpOACOAepkKalllie COeqUHEHHS (CIUPTHI U (PeHOIIbI, KApOOHOBBIE KUCIOTHI U 3PUPHI,

AJIbACTUABI U KETOHBL, X KUPbI, YT J'ICBOI[BI). HpaKTI/I‘{eCKOC IMPUMCHCHUC DTUJICHTJIMKOJIA,

OK1, OK2, OK4
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rinuiepuHa, peHomna. [lpumenenne popmanpaeruia, aneTanbaeruia, yKCycHOM KUCIOTHI.
MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHUCIOT. MOIOIIHe CBOMCTBA MbLIA

CamocTosiTesibHasA padoTa

- a30TCOJIEpIKAIIME COSAMHEHUS (AMUHBI 1 aMHHOKHCJIOTHI, O€IKH). BhICOKOMOJIEKY IS pHBIE
COCTUHEHUS (CHHTETUYECKHE U OMOJIOTHYECKH-aKTHBHBIC). MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BeHO. [lonmmmepu3alus STHIIeHa Kak OCHOBHOE HAIPaBIICHUE €ro
Kcronb30BaHus. ['eHeTndeckas CBsi3b MKy KJlaccaMi OPraHUYeCKUX COCIMHEHUM

CamocTosiTesibHAsi padoTa

CBolicTBa OPraHUYECKUX COEAMHEHNUN OTJENbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXTyHapOaHas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CIIOCOObI IOJIyUEHUs] ):
MpeiebHble (AJIKaHbI U LIMKJIOAJIKaHbl), HEMIpeieIbHbIE (AJIKEHbI, aJIKUHBI U aIKaJAUEHbI) U
ApOMAaTUYECKUE YIIIEBOIOPO/Ibl, CIUPTHI M (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U A(PUPHI,
QJIbJIETU/Ibl U KETOHBI, aMUHBl 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COETUHEHMUSL.
3a1aHus Ha COCTABJICHUE YPABHEHUN XUMUYECKUX PEAKLMI C yYaCTHEM OPraHMYeCKHUX
BELIECTB HA OCHOBAHUHU UX COCTABA U CTPOCHUS

CamocTosiTe/ibHas padoTa

CocraBiieHHe CXeM peakiuii (B TOM YHCIIe TIO MPEUIOKEHHBIM IIEMOYKaM PEBPAILICHUN ),
XapaKTEPU3YIOLIUX XUMUUECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTAEIbHBIX KJIACCOB,
CIIOCOOBI MIX TIOJTYYCHHUS M Ha3BaHUE OPTAaHUICCKUX COCTMHEHUH 110 TPUBHAILHOUW UITN
MEXIyHApOAHOM CUCTEMAaTHYECKOM HOMEHKIAType. Pelienre npakTHKO-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aIaHUM HA CBOMCTBA OPTraHMYECKUX COCTMHEHUN OTAEIbHBIX KJIACCOB

CamocTosiTe/ibHas padoTa

[IpeBpaliieHNs: OpraHuYecKUX BEIECTB MPU HArPEBAHUU.

[TosrydeHne dTHIICHA ¥ H3YUYCHHE eT0 CBOMCTB. MOIeTUPOBaHNE MOJIEKYJI U XUMHUYECKUX
MpeBpalleHNi Ha TpUMepe dTaHa, STUJICHA, alleTHIIeHA U JIp.

Tema 4.3.
Nnentuduxanus
OPraHUYecKux
BellleCTB, UX 3HAUEHHE
U IpMMEHEeHHe B
OBLITOBOW M
MPOU3BOACTBECHHOU
mesiTeJIbHOCTH
Je0BeEKA

OcHOBHOE coaep:kaHue

CamocTosiTejibHas padoTa

buooprannueckue coenquHeHus. [I[pumenenne u 6noaoruveckas poiib yrieBoI0B.
OKI/ICJ'IeHI/Ie yrHeBO)IOB - HICTOYHUK 3Hepr1/m KHNBBIX OpFaHI/ISMOB. O6J'IaCTI/I HpI/IMeHeHI/IH
aMUHOKHCIIOT. [IpeBpaiiieHus 6eIKoB NHIy B opranu3me. bronorundeckue GpyHknu
0enkoB. buonornueckue GyHKIUM KUpoB. Posib oprannueckoil XuMuu B petieH|uH npooiaem
MMHUIIEBOI O€30IaCHOCTH

CamocrosiTeibHas paboTa

PoJib OpraHN4ecKoil XMMUHU B PEIIEHUH NPO0IIeM SHEepreTuyeckoi 6€30MacHOCTH, B

OK1,
OK2,
OK4
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[Pa3BUTHUN MEAMIIMHBI, CO3JaHUN HOBBIX MaTEpUajIOB, HOBBIX HCTOYHUKOB SHEPTUU
(aJIbTepHATHUBHBIC UCTOYHHUKHU SHEPTrUn). ONacHOCTh BO3JECHCTBUS HA KUBBIE OpPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB (YIIIE€BOJAOPOIbI, CIIUPTHI, (hEHOJIBI,
XJIOpPOPraHUYECKUE MPOU3BOAHBIC, ATBACTU/IBI U JIP.), CMBICII ITOKA3aTeNsl MPeeIbHO
OMYCTUMON KOHIICHTPAIUU

CamocrosiTesibHast pabora

M neHTudukanus opraHi4eckux COeIMHEHUH OTeIbHBIX KJIaCCOB

WnenTudukaims opraHn4eckux COeIMHEHUN OTIEeNbHBIX KJIACCOB (Ha MpuMepe
QJIbJIETU/I0B, KpaxMaJa, YKCYCHON KHCIIOTbI, OEJIKOB U T.I1.) C UCIOJIb30BaHUEM UX (HU3HUKO-
XMMHUYECKUX CBOMCTB U XapaKTEPHbIX KaueCTBEHHBIX peakuuil. leHatypauus Oenka npu
HarpeBaHuu. L{BeTHble peakuuy OenkoB. BO3HUKHOBEHUE aHAIIMTUYECKOTO CUTHANA C TOUKH
3PEHMSI XUMHUYECKHX ITPOLIECCOB IIPU ITPOTEKAHNUU KAYECTBEHHON PEaKLIMH, IT03BOJISIOIIECH

HHGHTH(bHHHpOBaTL MPCJIIOKCHHBIC OPraHHMYCCKHUEC BCIICCTBA

Pasznen. S Kunernyeckue u TEPMOAUHAMHYECCKHUE 3AKOHOMEPHOCTHA NPOTEKAHUA XUMHYECKHUX pealcuuifl

CropocTh
XUMHYECKHX
peakuuii.
XuMuIecKoe
paBHOBecHe

CamocTosiTe/ibHas padoTa

CKOpOCTh peakiiy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIBI PEATUPYIOLIUX
BCIIICCTB, KOHIIGHTpaIlI/II/I pearnpy}omnx BCIICCTB, TCMHGpaTypBI U 1Jiomaan pCaKHI/IOHHOI‘/JI
MoBepXHOCTHU. TernoBbie 3(hPEKTh XUMHUESCKUX PEAKIHA. DK30- U SHAOTEPMUUYECKUE,
[peaKIuy.

OO6paTuMocCTh peakiuii. XUMUYECKOe PaBHOBECHE U €r0 CMEIlleHUe O/ IeHCTBUEM
pa3IUYHbIX (PAKTOPOB (KOHIIEHTPAIUS PEareHTOB UK MPOIYKTOB PEaKIIUU, JaBICHUE,
TeMIiepaTypa) AJsl CO3AaHus ONTHMAIBHBIX YCIOBHM MPOTEKAHUSI XUMHUYECKHUX TPOIIECCOB.
[Tpunnun Jle Hlarense

CamocrosiTeibHas padora

Pemenue npakTHKO-OPUEHTUPOBAHHBIX 3a/1aHUM Ha aHaIu3 (AKTOPOB, BIMUSIOMINX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON PEAKLIUH, B T.4. C ITO3ULIMHI DKOJIOTHYECKHU
11e71eco00pa3HOro MOBEACHMS B ObITY U TPYIOBOU JESTEIbHOCTH B LIEISAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPYKAOLIEN IPUPOIHON CPEBL.

Pemrenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJJaHNI Ha npuMeHeHue npuHiuna Jle-Illarense
JUTSL HAXO0XKICHUS HAIIPABJIICHUS CMELICHUS PABHOBECUS XMMUYECKON PEaKIUU U aHAJIU3
(hakTOpOB, BIMSIIONIMX Ha CMEIIEHHE XMMHUYECKOI0 PABHOBECHUS

OKI1,
OK2

Pasnea 6. PactBopsl
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Tema 6.1. OCHOBHOE COJIepKaHHe OK1,
Ilousitue o pacrBopax Jlekuus OK2,

PactBopenue kak pu3uko-xuMuieckuii mpoiecc. PactBopel. CriocoObl MPUTOTOBIICHUS OK?7

pactBopoB. PacTBopuMocTs. MaccoBas 1011 pacTBOpEHHOTO BelecTBa. CMbICH IMOKa3aTess

[IPENEIbHO JOIYCTUMON KOHIICHTPALMHU U €r0 UCII0JIb30BaHUE B OLICHKE SKOJIOIMYECKON

0€30MaCHOCTH.

[IpaBuia 5K0JIOTMYECKHU 1eJ1ecO00Pa3HOro MOBEEHUS B OBITY M TPYAOBOH AEATEIbHOCTH B

L[EJISIX COXPAHEHUS CBOETO 3/J0POBbS U OKPY’KAIOLIEH PUPOJHON CPE/Ibl; OIAaCHOCTh

BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI OIIPE/ICIICHHBIX BEIECTB.

PereHue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM Ha PAaCTBOPHI, UCIIOJIb3yEMbIE B

OBITOBOM U POU3BOJCTBEHHON JEATEIbHOCTH YEJI0BEKa
Tema 6.2. IIpodeccoHANIbHO-OPUEHTHPOBAHHOE COACPKAHUE OK1, OK2, OK4,
HccaenoBanue IIpakTH4eckoe 3aHATHE [1K2.1
CBOICTB pacTBOpoB | «IIpurorosienue pacTBOpoB».

[IpuroroBneHue pacTBOPOB 3aJaHHOMN (MAaccoBOM, %) KOHIIEHTpaLuu (C MPaKTHKO-

OPUEHTUPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPpeJibl BOJHBIX PAaCTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

AHanu3 cutyanuii no teme: «Opranu3zanus npouecca oOIIeHUs ¢ JeTbMU PaHHETo U

ITOLIKOJIBHOT'O BO3pacTa»
IIpogeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue NPUKJIATHOTO MOLYJIsl)
Paznen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa
Tema 7.1 Xumus B CamocrositeibHas padora OK1,
ObITY U Hogelimme qOCTHKEHNS] XUMHUYECKOW HAYKH U XUMHUYECKON TEXHOJIOTHH. Ponbs XumMuu B OK2,
MPON3BOJCTBEHHON  (00ECIeYeHNH YKOJIOTMUECKON, SJHEPreTUYECKON U MUIIEBOI 0€301MacHOCTH, Pa3BUTHH OK4,
NeATeIbHOCTH MeauiuHbl. [IpaBuia noucka u aHanu3a XMMHYECKOH HHGOPMAIIUHU U3 Pa3TUIHBIX OK7
4JeJI0BeKa VMCTOYHMKOB (Hay4dHas M yueOHO-Hay4yHas JTUTepaTypa, CpeicTBa MacCoBOM HH(popMaIu,

ceTb MHTEpHET)
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IIpakTH4yeckoe 3aHATHE

[Tonck 1 aHAJIU3 KEMCOB O MIPUMEHEHUU XUMHUUYECKUX BEIIECTB U TEXHOJIOTUNA C YUYETOM
Oyymiei mpohecCuoHaIbHON NeITEILHOCTH TI0 TeMaM: BaXKHEHIIINE CTPOUTEIHHBIC
MaTepHalibl, KOHCTPYKLIHOHHBIE MATEPHUAJIbI, KPACKH, CTEKJI0, KEPAMUKA, MAaTEPUAJIBI JJIsSI
PIIEKTPOHUKU, HAHOMATEpHUailbl, TCKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU YHEPTUH, OPraHUYECKUE
1 MUHEpaJIbHBIC yI0OpEHHUS, IEKAPCTBCHHBIE BEIIECTBA, OBITOBASI XUMMUSI.

[IpencraBieHue pe3yJbTaToOB PEIICHHS KEHCOB B (popMe MUHHU-IOKIa/1a C TPE3CHTAIIMECH.
[TnarupoBaHue U opraHu3aius o0ydeHus AeTel paHHETo U JAOIIKOJILHOTO BO3pacTa Ha
OCHOBE y4eTa COBPEMEHHBIX TCHACHIINI pa3BUTHs 00pa3oBaHus. Pa3paboTaTh KOHCIIEKT
3aHATHS JJISI IETEN PAaHHErO U JIOLIKOJIBHOTO BO3pacTa.

OK1,
OK2,
OK4,
OK7,
I1K2.2

IIpoMe:xxyTOYHAasI aTTecTAlUs M0 AUCHUILIMHE (U epeHunpPOBAHHBIN 3a4eT)

Bcero

72
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3. YcJ0Bus peaiu3aliiy NporpaMmsl 001eodpa3oBare/bHONH JUCHUILINHBI

3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPHAIBLHO-TEXHUYECKOMY 0OecredyeHUIo

Jns peanuzauud TPOTpaMMbl  TUCHUIUIMHBL  JOJIKHBI OBITH MPEAYCMOTPEHBI
CJIEIyIOIME CHelHabHbIe TOMEIICHUS: Yy4eOHbI KaOMHET XUMHUHU W/WIM Yy4yeOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne  ydeOHOTO  KaOuHeTa  (HArJsgHBIE  TMOCOOHWA):  HAOOPHI
[IAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOAETH KPUCTAIMYECKUX PEIIETOK, KOJUICKIIUU
MPOCTBIX U CJIOKHBIX BEIIECTB M/WIH KOJJICKIUHU MOJIMMEPOB; KOJUIEKIINSA TOPHBIX MOPOA
U MUHEpayioB, Tabimia MeHaeneeBa, yueOHbie (GUiIbMbI, MUGPOBBIE 00pa30BaTEIbHBIC
pecypchl.

TexHuyeckue cpeacTBa 00ydeHuUs:: KOMIIBIOTEP C YCTPOUCTBAMHU BOCIIPOU3BEICHUS
3BYyKa, MPUHTEP, MYJIbTUMEINA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUMHAS JOCKA, YKa3Ka-
Ipe3eHTEP AJIs IPE3CHTALUM.

O6opynoBaHue J1a00paTopuu U pabouuX MECT TaOOpaTOPUU: MEH3YPKHU, MUITETKH -
KareJbHUIIbI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, MPEIMETHbIE U TOKPOBHBIE CTEKIA,
IUIAHIIETHl IS KamelbHBIX —peakinuii, GuibTpoBaibHasi Oymara, MPOMBIBAJIKH,
CTEKJISIHHBIE TIPOOUPKHU, PE3UHOBBIE MPOOKHU, OHAPUKHU, HAOOP PEaKTHUBOB, CTEKJISTHHBIC
MaJOYKH, ITATUBKI ISl MPOOUPOK; MEPHBIC ITUIUHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH
nenurtenbHble muuHapuaeckue (50-100 M), ctynku ¢ nectukom, papdopoBsie yalkwy,
MAHIETH, QUIBTPEl OyMakHBIC, BaTa, Mapisd, YacOBBIE CTEKJIa, DJICKTPOIUIMTKH,
7ab0paToOpHbIE MITATUBBI, CIIUPTOBBIC TOPENKH, CIHYKH, TPUOOp sl TOTyYEHHUs Ta30B
(w1 mpoOupKa ¢ ra3o0TBOJHOM TpyOKoOil), nepxaTenu sl NpOOUPOK, CKIISIHKUA JIJIst
XpaHEHMsI PEaKTHUBOB, pa3fgaTOUYHbIe JOTKH; XxuMuuyeckue ctakanbsl (50, 100 u 200 mn);
IITATENH;, MTUHIIETHI; TUTCIIbHBIC IIUIIIBI; CEKYHIOMEPHI (TalMephl), MEpPHBIE MPOOUPKH
(1a 10-20 mu) u mepubie ko061 (25, 50, 100 u 200 mu1), BoasHas 6aHst (MJIM TEPMOCTAT),
CTEKJISIHHBIE TAJIOYKH; KOHWYECKHe KoyObl juisi TutpoBanus (50 u 100 wmu);
WHJUKATOPHBIC TMOJOCKHU Ui onperaeneHus pH u crangapTHas MHAMKATOpHAS IIIKaa;
YHUBEpCAIbHBIM UHANKATOP; numneTku Ha 1, 10, 50 M (wnm no3atopel Ha 1, 5 u 10 mn),
OIOpEeTKH ISl TUTPOBaHMsI, MeAUIIMHCKKE mmpuilsl Ha 100-150 mi1, mabopaTopHblie w/unu
aHaJUTH4YeCKue Becbl, PH-meTppl, cymmubHBIM mKkad, U Ap. JgabopaTropHOe
o0opymoBaHueE.

3.2. UndopMmanmonHoe odecnevyeHue o0yueHmst

OCHOBHBIC IEYATHBIC U31AHUA

1. AndunorenoBa, M. B. Xumus: y4eOHUK M TPaAKTUKYM [UJIsi CPEIHErO
npodeccruonanbHoro oopasosanusi / . B. Audpunorenona, A. B. babkos, B. A. Tlonkos.
— 2-e u31., ucnp. u gon. — Mocksa: U3natensctBo Opaiit, 2022. — 291 c.

2. Hleromxuna, H. A. O6mas xumust: yueonuk aisa CI1O / H. A. Hleronmuxusna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxkonbckuii, A. b. Xumus: y4eOHMK M TpPaKTUKyM IS CPEAHEro
npodeccuonanbHoro odpaszosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ usn.,
nepepad. u pon. — Mocksa: U3gatensctBo FOpaiit, 2022. — 507 c.
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4. Xumusi: y4yeOHUK Ui CpelHero mpodeccruoHaibHOro odpazosanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. T'onry6es, B. H. IllanoBair; mox obmeti pegaknueii I'. H.
daneeBa. — 2-e u3., nepepad. u non. — Mocksa: U3mpatensctBo FOpaiit, 2022. — 431
C.

JlonoTHUTEIbHbIe HCTOYHUKH

1. Xumus. 10 kmacc. Yrayonénuelii ypoBeHb : yueOHuk/ B.B. Epemun, H.E.
Ky3bmenko, B.1. Tepenun, A.A. Ipo3nos, B.B. JIlynun; nox pea. B.B. Jlynuna. — M.:
IIpocsemienue, 2022. — 446, [2] c.: u.

2. Xumusa. 11 kmacc. YrnyOnéuusiii ypoBenb : yueOnux/ B.B. Epemun, H.E.
Ky3bmenko, A.A. [dpo3nos, B.B. Jlynun; non pea. B.B. Jlynuna. — M.: [IpocBenienue,
2022. — 478, [2] c.: nmn.

3. Xumus. YriayOnenusiit yposerb. 10—11 kmaccol: pabodast mporpamma K JIMHUA
YMK B.B. Jlynuna: ydyeOHO-meTonuueckoe nocooue / B.B. Epemun, A.A. Jlpo3nos,
N.B. Epemuna, 2.10. Kepumor. — M.: lIpoda, 2017. — 324, [1] c.

4. Metonuueckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B.1.
Tepenuna, A. A. JlpoznoBa u np. «Xumusi. YrinyoneHaslii yposeHb». 10 kimacc / B. B.
Epemun, A.A. Jlpo3nos, N.B. Epemuna, B. . Maxonuna, O. }0. CumonoBa, 3.10.
Kepumos. — M.: lpocda, 2018. — 339 c. : mi. 41

5. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A.
Hpo3noBa u ap. «Xumuda. YriayOneHHwl ypoBeHb». 11 kmacc / B. B. Epemun, A.A.
Hpo3nos, U.B. Epemnna, H.B. Bonkoa, H.B. ®upcroa, 2.}0. KepumoB. — M.:
Hpoda, 2018. — 423 c. : uin.

6. I'ycesa, E. B. Xumus gyt CIIO: yuebHo-MeTonnueckoe nocodue / E. B. I'ycena,
M. P. 3uranmmna, []. . KynmukoBa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-
5-7882-2792-4. — Texct: anekTpoHHBIN // JIaHb : 3IIEKTPOHHOOMOIMOTEYHAS] CHCTEMA.
— URL: https://e.lanbook.com/book/196096 (nara oopamenus: 14.10.2022). — Pexum
J0CTYyTA: JUIsl aBTOPU3. TTOJIH30BATEICH.

7. Yepnukona, H. 0. Xumus B 1O0CTYITHOM U3JI0KEHUH: yueOHOE MTOCOOHE TS CIIO
/ H. YO. UepnukoBa. — 2-e usn., crep. — Cankrt-IlerepOypr: Jlanp, 2022. — 316 ¢. —
ISBN 978-5-8114-9500-9. — Tekct: anmekTpoHHBIN // JlaHb: 21eKTpOHHOOMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/195532 (nara obpamenus: 14.10.2022).
— PexuM nocrymna: it aBTopu3s. IOIb30BaTEeIIeH.

8. llleBnunpina, JI. B. Xumus: yueOnoe mocodbue / JI. B. IlleBuunpina, A. U.
AmnapuaeB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
TekcT: oanexkTtpoHHbI // Jlawb: »nekTpoHHO-OMOMMOTeyHass cuctema. — URL:
https://e.lanbook.com/book/118505 (nata obpamenus: 14.10.2022). — Pexum gocrymna:
JUISL aBTOPU3. I10JI30BATENEH.

9. baunos, JI. H. Xumus: yueOnuk s CI1O / JI. H. baunos, U. JI. Ilepduiosa, T.
B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — Texcr: onexkTpoHHBI // JlaHb: AIEKTPOHHOOMOIMOTEUHAS
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4. KoHTpPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHUS TUCHUILTUHBI

KoHTposb 1 o1ieHKa pe3yJabTaTOB OO0YUYEHUsS OCYIIECTBIISICTCS MPETNoaBaTesieM B
npolecce MPOBECHUS MPAKTUUYECKUX 3aHIATUIN U Ja0OpaTOPHBIX padOT, TECTUPOBAHMUS, a
TaKK€  BBIMOJHEHUS  OOyYalOMMHUCA  WUHJMBHUAYAJIbHBIX  3aJlaHUM, TPOEKTOB,
uccienoBanuii. Pe3ynbratel 0OydeHus ONpeAeisioT, YTO 00y4JaroIrecs A0HKHbI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH I10 3aBEPIICHUN U3YUYEHUS JUCIUTUIMHBI.

st popmupoBaHusi, KOHTPOJIE M OLEHKH pPE3yJIbTaTOB OCBOEHUS Y4eOHOM
JTUCIUIUIMHBL UCIOJIb3YETCSl CHUCTEMa OIICHOYHBIX MEPOINPUATUN, TPEICTaBIIAIONIAs
co00l KOMITJIEKC YIEOHBIX MEPOINPHUATHH, COTIIACOBAHHBIX C pe3yJibTaTaMu OOyUYEHUS U
chopmynupoBadHbix ¢ yuerom ®I'OC COO (mpenmeTHbie pe3yabTaThl IO JUCITUTIINHE)
u @I'OC CIIO.

Ne

OK/IK

Monyas/Pa3nen/Tema

PesyabraT 00yuenus

Tunbl oeHOYHBIX
MeponpUusI THIA

OcHOBHOE COACPIKAHUC

Pazgen 1. OcHOBEI
CTPOCHHS BEIECTBA

dopmynupoBaTh 0a30BbIE
TIOHSITHS ¥ 3aKOHBI XMMUH

11

OK 01

CrpoeHue aToMOB
XUMHYECKHX
9JIEMEHTOB | IPUPOA
XUMHYECKOHN CBSI3U

CocTaBisITh XUMHUUYECKHUE
(bopMyJIbl COCIMHEHUI B
COOTBETCTBUHU CO CTEIIEHBIO
OKHCIIEHHST XUMHUYECKUX
DIIEMEHTOB, UCXOI U3
BAJIEHTHOCTHU U
ANEKTPOOTPH [ATEITHHOCTH

1. Tect «Ctpoenue
aTOMOB XHMHYECKHX
AJIEMEHTOB M MPUPOIA
XAMHUYECKOH CBI3H.

2. 3ajauM HA COCTaBJICHHE
XUMHUYECKUX POpMYIT
JIBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, TUIPHUIOB U
T.IL.).

3.3agaHus HA
HCIOJIb30BaHUE
XHUMHUYECKOM CHMBOIHKH
Y Ha3BaHHUU COCIUHEHUN
10 HOMEHKJIaType
MEXIYHApOAHOTO COI03a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBHUAIILHBIX HA3BAHUM
JIIISI COCTaBIICHUS
XUMUYECKHUX (HopMyJT
JIBYXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUAOB U
T.II.) U APYTUX
HEOPraHUYECKHUX
COECUHEHNN OTAEIbHBIX
KJIaCcCOB

12

OK 01
OK 02

Ileproauueckuii 3aK0H
n tabmuma J[.U.
Menpeneena

XapakTepu3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBHUH C UX
MI0JIO)KEHHEM B

1. Tect «MeTamnnyeckue
/ HeMeTaJJIUnIeCKHe
CBOICTBA,
AJIEKTPOOTPUILIATEIBHOCTh
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IIEPUOAUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.W. Menneneena

U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOECHHUEM
Y TIOJIOKEHUEM B
MEePUOINYECKOM

CHCTEME XMMHUYECKUX
AJIEMEHTOB

JI.1. MenaeneeBay.

2. IlpakTuyeckue 3a1aHus
Ha YCTaHOBJICHHUE CBSI3U
MEXK]ly CTPOCHUEM
aTOMOB XUMHYECKUX
AJIEMEHTOB U
MEPUOIUYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX AJICMEHTOB M
HUX COCIUHEHUN B
COOTBETCTBHUU C
MOJI0KEHUEM
Ilepnonnueckoi cucreme.
3. IIpakTuko-
OPUEHTHUPOBAHHBIC
TEOpPETUUYECKHUE 3aaHus
Ha XapaKTEPU3ALUIO
XUMHUUYECKUX AJIEMEHTOB:
«Mertamudeckue /
HEMETaNIMYECKUE
CBOMCTBA,
ANEKTPOOTPULATENBHOCTD
Y CPOJACTBO K JIEKTPOHY
XUMHUUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX
ANIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOINYECKOMN

CHCTEME XUMHUYECKUX
3JIEMEHTOB

JA.N. MenpaeneeBa»

oOMeHa, 3aMeIleHN,
OKHCIIMUTEIHHO
BOCCTAHOBUTCIBbHBIC
peakuuu

2 Pa3nen 2.
XHMIYecKHe Xapakrepu3oBaTh THIIbI «CTpoeHne BenecTsa u
peakiuu XMMHYECKHX peaKuui XHMHMYECKHE PeaKmui
1. 3agaum Ha cocTaBICHHE
2.1 | OK01 THOBl XUMHYECKUX CocTaBnsTh peakiuu a N N
. ABHEHHM pEaKIIHii:
OK 04 peakiui COCIMHEHUS, Pa3JIOKEHUS, yp peakt

- COCIMHCHUS,
3aMeIleHHMs], pa3JIoKEHUS,
o0MeHa;

- OKHCIIMTEIbHO-
BOCCTAHOBUTEILHBIX
peakuuii ¢
HCIIOJIF30BaHUEM METOJIa
AIIEKTPOHHOTO Oasianca.
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2. 3anauu Ha pacyer
Macchl BEIIECTBa WIN
00BEMa

ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce uiu 00bEMyY
OJIHOTO M3 YYaCTBYIOIIUX
B PEaKIIMU BEIECTB;
pacu€rbl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA)
MPOYKTOB PEAKIIUU, €CITU
OJTHO U3 BEIIECTB UMEET

IPUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHHUS 1. 3aganus Ha
JUCCOLIMAUS U XUMHYECKHUX PEaKINH COCTaBIICHUE
MOHHBIA 00OMeEH MOHHOTO 0OOMeHa ¢ MOJICKYJISIPHBIX ¥ HOHHBIX
y4acTHUEM HEOPraHWYeCKUX | PeakKiuil ¢ ydacTuem
BEIIECTB KHCIIOT, OCHOBaHU U
COJIEH, YCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTH
cpensl
2. JIaboparopnas padota
"THUIBI XUMHYECKUX
peakuuit"
3. Pasnen 3. Ctpoenne u | UccinenoBars crpoenne u | «CoiicTBa
CBOMCTBA CBOMCTBa HEOPraHM4YeCKHX
HEOPraHuYecKux HEOPraHUYeCKHX BelleCTB | BeleCTB
BellleCTB
31 OK. 01 Knaccudukanus, Knaccugpunuposars 1. Tect «<Homenknarypa u
HOMEHKJIAaTypa 1 HEOpPraHMYEeCKUe BellleCTBa | Ha3BaHUE
CTpOCHHE B COOTBETCTBHUH C UX HEOPTraHMYECKUX BEIIECTB
HEOpraHMYEeCKUX CTPOEHUEM UCXO0JIS U3 UX
BEIIECTB XUMHYECKOU (hOPMYIIBI

WJIM COCTABIICHUE
XUMHUYECKON (OPMYIIbI
UCXOZs U3 Ha3BaHUs
BELIECTBA 110
MEXIyHapOAHON WIN
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ay1aum Ha pacyer
MaccoBOM J0M (Macchl)
XUMHYECKOT0 AJIEMEHTA
(coenMHEHNs)B MOJIEKYIIE
(cmecn).

3. IIpakTuyeckue 3aganus
o KJaccu(uKaluu,
HOMEHKJIAType U
XUMHUYECKUM (popMyiiam
HEOpPraHUUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.
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4. TlpakTUdecKkue 3alaHus
Ha OIpeeIeHre
XUMHYECKOM aKTUBHOCTH
BCIIIECTB B 3aBHCHMOCTH
BHJa XUMHUYECKOU CBSI3U U
TUMA KPUCTAITNYECKOMN
peLIETKU

3.2

0KO1
0K02

Du3znKo-xuMHUeCKUe
CBOMCTBA
HEOPraHUYECKUX

BCIICCTB

YcranaBiuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECCTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIa
KPUCTAIUIMYECKOMN PELIETKH

1. Tect «OcobenHocTn
XUMHYECKHUX CBOHCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJICH.

2. 3amaHusd Ha
COCTaBJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIUH C
y4acTHEM MPOCTHIX U
CJIOKHBIX
HEOPraHUYECKHUX
BCIICCTB:

OKCHJIOB METAJIJIOB,
HEMETAIIOB U
aM(pOTEPHBIX IJICMECHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUMN U
amM(OTepHBIX
THUAPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOMINX UX
CBOICTBA U CIOCOOBI
MOy YEHHUSI.

3.IIpakTuko-
OPUEHTUPOBAHHbIE
TEOpPETHUECKUE  3aJaHus
Ha CBOICTBA U MOJyYEHUE
HEOPraHWYECKHUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentuduxamms
HEOPTaHUYECKUX
BEIIIECTB

Hccnenosatb
KAQUCCTBCHHBIC peaKIII/II/I
HEOPraHUYECKHUX BEILECTB

1. IlpakTuko-
OpUEHTUPOBAHHBIC
3aJlaHUs IO COCTABIICHUIO
XUMHYECKHUX PEAKLIUN ¢
y4acTueM
HEOPTaHMUYECKUX
BEIIIECTB,
HCIIOJIb3YEMBIX JIJIST UX
UICHTU(PUKAIIH.
2.Jlaboparopnas pabota:
"Unentudukarms
HEOPTaHUYECKUX
BelecTB"

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BelIeCTB

HccaenoBarb cTpoeHue 1
CBOMCTBA OPraHUYeCKHX
BelIeCTB

«CTpoeHue U CBOICTBA
OPraHH4YecKuX
BELEeCTB»
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4.1

OK 01

Knaccudukanms,
CTPOCHHE H
HOMEHKJIATypa
OpPraHHYECKHUX
BEILIECTB

Knaccudunuponatsb
OpraHUYECKHe BEIIECTBA B
COOTBETCTBHH C MX
CTPOCHHEM

1. 3amanug Ha
COCTaBJICHHE Ha3BaHUH
OpraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEKTyHapOaHOMN
CHCTEMAaTHYECKOI
HOMEHKJIAType.

2. 3aganus Ha
COCTaBJICHHE MOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hopMyT
OpraHUYECKUX BEIIECTB
OTJEJIBbHBIX

KJIaCCOB.

3.3aauun Ha onpeeeHue
npocreiiien GopMyIibl
OpPraHUYECKON MOJIEKYIIbI,
HCXOJIS U3 3JIEMEHTHOIO
cocrana (B %)

4.2

0KO1
0K02
0K04

CaoiicTBa
OpraHUYEeCKUX
COEIMHEHUI

VYcranaBiuBarth
3aBUCUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
OPraHNUYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

1. 3apanus Ha
COCTaBJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIUH C
y4acTHEM OpPraHUYECKUX
BEIIIECTB Ha OCHOBAaHUU
MX COCTaBa U CTPOCHMUSL.
2. 3ajaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKHUX PEAKIUH,
WJUTFOCTPUPYIOIIUX
XUMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. Pacuernslie 3a1aun 1o
YpPaBHEHUSAM pEaAKIUH C
y4acTHEM OPTaHHUYECKUX
BEILECTB.

4. Jlaboparopnas pabota
"[IpeBpatieHus
OpTraHWYECKHUX BEIIECTB
IIpY HarpeBaHuu"

4.3

0KO1
0KO02
0K04

Nnentudukanus
OpraHUYECKUX
BEIIECTB, UX 3HAYCHUE
Y IPUMEHEHHUE B
OBITOBOM U
MIPOU3BOCTBEHHOMN
JeATETLHOCTH
YeJioBeKa

Uccnenosarts
KaueCTBEHHbIE PEAKIINU

OPraHNYEeCKUX COCTUHEHUHN

OTACIBbHBIX KJIaCCOB

1. IIpakTuko-
OpUEHTUPOBAHHBIC
3a[aHus 110 COCTABJIEHHIO
XUMHYECKUX PEaKIUi ¢
y4acTHEM OPTaHWYECKUX
BEIIIECTB, B T.4.
HCIIOJIb3YEMBIX JIJIST UX
uaeHTHUKAIHN B OBITY U
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MPOMBIIIJICHHOCTH.
2. JlaGopaTopHas
pabora: "Unentudukanus
OpraHUYECKUX
COCAUHEHHUHN OTACIbHBIX
KJaccoB"

5 Pazjean 5. XapakTepu3oBaTh
KuneTruueckue u BJIMSIHUE PA3JINYHBIX
TepMOJAMHAMHYecKHe | (PAKTOPOB HA PaBHOBecHe
3aKOHOMEPHOCTH U CKOPOCTh XUMHYECKHX
NMPOTEKAHUS peakuuii
XUMHYECKHX
peakuuii
5.1 | OKO1 Ckopoctb xuMuueckux | XapakrepusoBaTb BiusgHue | [Ipaktuko-
0K02 peakiuii. XMMHUYECKOE | KOHIIEHTpAlUU OpUEHTUPOBAHHBIE
paBHOBecHe pearupyromunx BeuecTB U TEOPETUICCKHUE 3/ TaHUS
TEMIEpaTypbl HA CKOPOCTh | Ha aHaIu3 (HaKTOPOB,
XUMHYCCKHUX PEaKIIHiA BIUSIONINX HA H3MEHEHHE
XapakTepu3oBaTh BIUSHUE | CKOPOCTH XUMUYECKOU
W3MCHCHHUS KOHIIEHTpanuu | peakiuu. [IpakTuko-
BEIIECTB, PEAKIIUU CPEbl U | OPUECHTHUPOBAHHbBIC
TEMIIEPaTypPhl Ha CMEIICHHUE | 33aJaHUs HA IPUMCHCHHE
XMMHYECKOro paBHoBecus | mpunuumna Jle- [llatense
JUTSL HAX 0K IICHHSI
HAIPaBIICHUS CMEILICHUS
PaBHOBECHSI XUMUYECKOMN
peaKIuu 1 aHaIu3
(hakTOpOB, BIHUSIONINX HA
CMEIIeHNEe XUMHUYECKOTO
paBHOBECHS
6 Pasnen 6. PactBopsl | UcciienoBaTh MCTHHHBbIE
PACTBOPBHI € 3aJaHHBIMH
XapaKTePUCTHKAMH
6.1 | OK01 [lonsiTue o pactBopax | PasnuuaTe uCTUHHBIE 1. 3anaun na
MIPUTOTOBJICHHE
OK 02 pacTBOpbI pacTBOPOB.
2. IIpakTHKo-
OpUEHTUPOBAHHBIE
pacyeTHbIE 3aJaHHs Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOJTh3yEMBIEC B OBITOBOM
Y TIPOU3BOICTBEHHOMN
JIESITSIIBHOCTH
JeloBeKa
6.2 HccrnenoBanwue JlaboparopHas padoTa
OK 01 CBOICTB pacTBOPOB UccnenoBath Gpusuko- "[IpuroToBneHue
OK 04 XUMHYECKHE CBOHCTBA pacTBopoB"
IIK 2.1 HUCTHUHHBIX PacCTBOPOB

AHanu3 Ie10BBIX
CUTYaIHM.

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIeP:KaHuUe (CoepKaHHe MPUKJIATHOT0 MOIYJIs1)
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Paspnen 7.

Xumus B ObITY H
NMPON3BOJACTBEHHOI
AeATeJIbHOCTH
YyeJIOBEKA

OneHnBaTh MOCJIEICTBHSA
ObLITOBOM U
NMPOU3BOACTBECHHOM
JesTeJILHOCTH YeJIoBeKa C
NO3MIMIi PKOJIOrNYeCcKOoi
0e30macHOCTH

3amura keiica (c yueToMm
Oyaywmen
npogeccuoHaILHOM
JAeATeJIbHOCTH)

0KO1
0KO02
0K04
0KO07
I1IK 2.2

Xumus B OBITY U
MIPOU3BOACTBEHHOMN
JESTEIIbHOCTH
4esi0BeKa

O1ieHUBAaTh ITOCIENCTBHS
OBITOBOM U
MIPOM3BOICTBEHHOMN
JIeITEIILHOCTH YeJIOBEKA C
HO3UIINN YKOJIOTHUECKON
0e30IMacHOCTH

Keiic (c yuerom Oymymeit
npodecCHOHATBLHOM
JIeATEITLHOCTH )
Bo3moxxHBIe TEMBI
KEHMCOB:

1. ITorennenue

KJIuMaTa H
BBICBOOOXK/ICHHE

ra3oBBbIX

THJIPAaTOB CO JIHA

OKeaHa.

2. bBynymue maTepuanbl
JIUISL aBHA-, MAITUHO- U
MPUOOPOCTPOCHUS.

3. HoBble MmaTepuasl st
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pPacTUTEIBHBIX
perapaToB

33




5.JIucT U3MeHeHU i U 10T0JTHEHNH, BHECEHHBIX B pa004yI0 MPOrpaMmmy

No MN3MCHCHUA, JaTa U3MCHCHU A, Ne CTpaHUulbl C ©BMCHCHUCM

BbILJIO

CTAJIO

OcHoBaHue:

IToanuce nuiia BHECIIErO0 U3BMEHEHUS
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