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1. O0mas xapakTepucTuka padoueii mporpaMMsbl 0011e00pa3oBaTeJIbHOM
TUCHUILTHHBI « XHUMMI»

1.1. MecTo AMCUMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/bHOM
NpOrpaMMmabl:
OO61eoOpa3oBaTenbHas IUCUUILIMHA «XUMUS» SABISETCS 005S3aT€NbHON YacThIO
0011e00pa3oBaTeIbHOTO UKIIA OCHOBHOM 00pa30oBaTENbHOM MPOTPaMMBbI CPETHETO
npodeccronansHOoro odpa3zoBanus B cooTBeTcTBUU ¢ @I'OC mno crenuasbHOCTH
23.02.07 Texauyeckoe 0OCITY>KUBAaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB.

1.2. Heau u muianupyemble pe3yJbTaThl OCBOCHHS AUCHUIIUHBI:

1.2.1. Ilean 00meod6pazoBaTebHOM AU CIUTLIHHBI
Hens qucruminHbl « XUMUS»: GOPMHUPOBAHUE Y CTYACHTOB MPEICTABICHUS O

XUMHAYECKOW COCTABIIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa KaK OCHOBBI
INPUHATHS PEIICHWM B JKU3HEHHBIX M  INPOU3BOACTBEHHBIX CHUTyalUsX,
OTBETCTBEHHOT'O ITOBEJICHUS B IPUPOIHOM CpELIE.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHH 00mIe00pa3oBaTeJIbHOM
aucUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHNe nUCHIUILIMHA UMeeT npu GopmupoBannu u pazsutun OK
u I1IK.



Ko n

HJIaHI/IpyeMI)Ie Pe3yabTaThl 0OCBOCHUSA TUCIHUIIJINHDBI

HAMMEHOBAaHHE
popmupyembix Oo61mme JducuuniuHapHble
KOMIIeTCHIH I
OK 01. B yacTu Tpy10BOIro BOCIIMTAHMA: - BJIQJETh CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpasl BKIKYAET: OCHOBOIIOJIAraronue
Bri6upats - TOTOBHOCTh K TpPYyHdy, OCO3HAaHHWE LEHHOCTH | MOHATHS (XMMHYECKHH 3JE€MEHT, aToM, 3JEKTpOHHas oOoyiouka aToma, s-, p-, d-
CHOCO0BI MacTepcTBa, Tpynoiooue; 3JIEKTPOHHBIE opbuTanu aTOMOB, HOH, MOJIEKYJIA, BaJIEHTHOCTb,
pelIeHus 3a1a4y - TOTOBHOCTh K aKTUBHOM JESATEIBHOCTH | DJIEKTPOOTPULIATEIBHOCTb, CTEHNEHb OKHCIEHMS, XWUMHYECKas CBs3b, MOJb,
npodecCHOHANlb | TEXHOJIOTUYECKOH W COIMalbHOW HANpaBICHHOCTH, | MOJSIpHAas Macca, MOJIPHBIM 00BbeM, YTIepOIHBIH CKeJleT, (QYyHKIHOHaJbHAs
HOI CIOCOOHOCTh ~ MHHMLMHUPOBATh,  IUIAHUPOBATb W | TPyINNa, pajguKal, H30MEpHs, HW30MEpbl, TOMOJOTMYECKHH pSAI, TOMOJIOTH,
JIESITENTbHOCTH CaMOCTOSATEIBHO BBITOJHATE TAKYIO JESTEIBHOCTS; YIJEBOAOPOIBI, KHUCJIOPOA- M Aa30TCOAEPIKAIIUE COEAMHEHHS, OMOJIOTHUECKH
NPUMEHUTENFHO | - UHTEpeC K pa3in4HbiM cdepaM MmpodecCHOHANBHON | aKTHBHBIC BellecTBa (YIJIEBOJBI, )KUPHI, OSIIKN), MOHOMED, MOJIHMEp, CTPYKTYpHOE
K pa3iIn4HbIM JeATENBHOCTH, 3B€HO, BBICOKOMOJIEKYJIAPHBIE COCAVHEHMSI, KPUCTAJUIMYECKAas PEIIECTKA, THIIbI
KOHTEKCTaM Osaanenue YHUBeEpCATbHBIMHA Y4eOHBIMHU | XUMHYECKUX peakuui (OKMCITUTETBHO-BOCCTAHOBUTEIBHEIC, 9K30-U
NMO3HABATEIbHBIMHU ACHCTBUSIMU: SHIOTEPMUYECKUE, PEAKIUU HOHHOTO OOMEHa), pPacTBOp, 3JIEKTPOJIUTHI,

a) 0a30BbIe JJOTHYECKHUE TeHCTBHUS:
- CaMOCTOATENFHO (POPMYIMPOBAThH M aKTyaTU3UPOBATH
po0jeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBaThb CYIICCTBCHHBIM IMPU3HAK WU
OCHOBaHMsI I CpaBHCHHS, KJIACCUPUKAIUK U
0000111eHS;

- OmpeneNATh eI  JACATCIBHOCTH,  3aJlaBaTh

IapaMeTPhl U KPUTEPUU UX JOCTIKECHU;

- BBIBJISTh 3aKOHOMEPHOCTH M NPOTHBOPEUYUS B
paccMaTpHBAEMBbIX SBICHHSIX;

- BHOCUTH KOPPCKTUBBI B JACATCIHLHOCTH, OILICHUBATH
COOTBETCTBHE DPE3YJIbTATOB IIEISM, OICHUBATH PHUCKH
MIOCJICACTBUI IEATCIbHOCTH;

- PpasBUBATh KPCATHMBHOC MBIIJIICHUC IIpU PEHICHUN
KU3HEHHBIX MTPOOIJIeM

0) 0a30BbBIE McCJIe0BaTEIbCKUE AeHCTBHS:

- BJAJETh HAaBbIKAMH Yy4€OHO-HCCICIOBATEIBCKON U
HpOGKTHOﬁ ACATCIIbBHOCTH, HAaBbIKaMH pPa3spClICHUA
npobiem;

- BBIABIATH TPHYUHHO-CICJCTBEHHBIC CBSI3U U
AKTyaJIM3UpOBaATh 3aadady, BbIABUTATb THUIIOTE3Y €€
peliCHuA, HAXOAUTh apryMCHTBI IJId JOKa3aTCJIbCTBa
CBOMX YTBEP)KJCHUH, 3a/1aBaTh MapaMeTPhl U KPUTECPUH

HEDIJIEKTPOIUTHI, DICKTPOIUTHICCKAS TUCCOIMAIINS, OKUCIUTEIh, BOCCTAHOBUTEID,
CKOPOCTh XUMHYECKOW pEaKIuh, XUMHUYECKOE PABHOBECHE), TCOPUU U 3aKOHBI
(Teoprss XMMHUYECKOTO CTPOEHHs opraHmvecknx BemecTB A.M. bytieposa, Teopus
3JIEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckuit 3akon [[.M. Menneneesa,
3aKOH COXPAaHEHMSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3BIK XHMHH,
(hakTOomOTNYECKHE CBEICHHS O CBONCTBAaX, COCTaBe, IONyYeHUH H 0€301MacHOM
WCTIOJIb30BaHUH BAKHEHITNX HEOPTAHWYECKHX W OPTaHWYECKHX BEIIECTB B OBITY H
MPaKTUYECKOH NeATeThHOCTH YEIOBEKA;

- YMEThb BBISBJISATH XapaKTepHbIE MPHU3HAKU M B3aUMOCBSI3b M3YUEHHBIX TMOHSTHUH,
[PUMEHATh COOTBETCTBYIOIIME IIOHSATUS TPU ONUCAHUM CTPOEHUS U CBOWCTB
HCOPraHMYCCKUX HW OpPraHMYCCKUX BCHIECTB U HX HpeBpaHIeHI/II‘/'I; BBISIBIIATH
B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C TOHATUAMU U TPEIACTABICHUSIMHU JPYTUX
€CTECTBEHHOHAYYHBIX PEIMETOB;

- YMCTh HCIIOJIb30BaTh HAMMCHOBAHUA XUMHUYCCKUX COCJII/IHGHI/Iﬁ MCXKAYHApPOOHOTO
CO103a TEOPETUUECKOMN U MPUKIIAJHON XMMUH U TPUBUAJIbHBIE HA3BaHUS BaXKHEHIINX
BEIIECTB (THIICH, alleTHJICH, MIHIEePHH, (eHol, (hopManbaerul, yKCycHasi KHCIIOTa,
[JIMIMH, yTapHBIM ra3, yrieKUCIbIA ra3, aMMHUaK, raiieHas HU3BECTb, HEramieHas
W3BECTh, THTHEBAsl COJA W JIPYTHX), COCTAaBISATH (POPMYJIBI HEOPTaHUYECKUX H
OPraHWYECKHUX BEIIECTB, YPABHCHHUS XUMUYECCKUX pPEaKIUil, OOBSICHATh X CMBICI;
MOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAaMU U 3aIIUCIMU YPaBHEHUM XUMUYECKUX PEAKIIMIA;

- YMCTb YCTaHAaBJIMBAaTb [MPUHALJICIKHOCTL HU3YYCHHBIX HCOPraHM4YC€CKHUX U
OpraHMYeCKUX BEIIECTB K OMNPEACNCHHBIM KJaccaM M TPYINNaM COEJUHEHUH,




peLIeHus;
- aHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a/1aul
pe3yabTaThl, KPUTUYECKU OIICHUBATh ux
JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCJIOBHSIX;

- YMETh MEPEHOCHUTHh 3HAHWS B IMO3HABATECILHYIO M
MPAKTHIECKYIO 00JaCTH )KU3HEICITEILHOCTH;
- yMEThb MHTETPUPOBATh 3HAHUA U3

MPEeIMETHBIX 00JIaCTeH;

- BBIBUTaTh HOBBIC WJIEH, MPEIIaraTh OPUTHHAIbHBIC
ITOJIXO/IBI U PEIICHHS;

- ClIOCOOHOCTD UX UCIIOIB30BAHUS B [I03HABATEIILHON U
COIMATIBHOM MPAKTHKE

pa3HBIX

XapaKkTepu30BaTh HMX COCTaB W BaXHEWITME CBOMCTBA; OMPENENATh BHIBI
XUMHYECKUX CBs3€ll (KOBaJIeHTHAas, MOHHAS, METAJUIMYECKas, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEUIECTB; KIACCU(PHUIIMPOBATH XUMUICCKHIE PEAKIIHH;

- chopMHpOBaTH MpeJICTABIICHHUS: 0 XUMHUYECKOMN COCTaBJISIFOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUM SIBJICHUN IIPUPOJIBI,
B (opMHpPOBaHWMM MBINUICHUS M KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAIBHOMN
IrPaMOTHOCTH, HEOOXOIUMOW JUIS PEIIeHHs MPAKTHIECKAX 33/1a4 U HKOIOTHYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/IOPOBBIO M IIPUPOIHON CPEIE;

- yMeThb MPOBOJWTH pacyeTbl MO XUMHYECKHM (GOpMyllaM W YpaBHEHHUSIM
XUMHYECKUX PEAKIIHIA C MCIIOJIb30BaHUEM (PU3UYECKUX BEITUYHH, XapaKTEPUIYIOIINUX
BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMasbHBIE YCIOBHS)
Tra30B, KOJIMYCCTBA BCUICCTBA, HMCIIOJIB30BATh CHUCTCMHBIC XMMUYCCKUC 3HAHUA IJIA
MPUHATUS PEUICHUA B KOHKPETHBIX JKM3HCHHBIX CHUTYalUsX, CBS3aHHBIX C
BEIeCTBAMU U MX IIPUMEHEHHUEM

OK 02.
Ucnonp3oBaTh
COBpEMEHHBIE
cpencTBa
TIOWCKA, aHaJN3a
u
WHTEPIpETaIIH
nH)OpMAITIH H
UHPOPMaIOHH
BI€ TEXHOJIOTUH
JUTSI BEITIOJTHEHUS
3ama4
npodeccuoHanb
HOI
JIeSITETEHOCTH

B o0J1acTH IEHHOCTH HAYYHOTO NO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PECHHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl W OOIECTBEHHON NpPaKTHKH, OCHOBAaHHOTO Ha
auanore  KyJdbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBaHHE S3BIKOBOW M YHTATEIbCKOM
KyJIbTypbl KaK CpEeACTBa B3aUMOJCHCTBHA MEXIY
JIIOABMU U TTIO3HAHWA MUPA,

- OCO3HaHHWE UEHHOCTH HAY4YHOH JEATENbHOCTH,
TOTOBHOCTb OCYILECTBIIATD HPOCKTHYIO u
HCCIIEZIOBATENBCKYIO JIEATENbHOCTh HHIUBUAYAIBHO U
B IpyMIIE;

OBananenue YHHMBepPCAJTbHBIMH YueOHBbIMU

N03HABAaTEeIbHBIMHU JAeHCTBUSIMU:

B) padoTa ¢ uHpopManmeii:

- BIAAETh HaBBIKAMH IOJIyuYeHHS HHQPOpPMAaLUU U3
HACTOYHWKOB  Pa3HBIX  THIIOB,  CaMOCTOSATEIBHO
OCYLIECTBIISITh IIOMCK, AHAIN3, CHCTEMAaTHU3aLUI U
UHTEPIPETAlNi0 HWHPOPMALUMK PAa3IUYHBIX BUAOB H
(dbopm mpencTaBieHus;

- CO37aBaTh TEKCTHI B PA3IMYHBIX (OopMaTax C YIETOM
HazHaueHWss HMHGOPMALMK W LEJIEeBOM ayJUTOPHH,
BbIOMpasi ONTUMaIbHYIO (opMy THpeAcCTaBICHHS H

- YMeTh IUTAaHUPOBAaTh W BHINOJHATH XUMHUYECKHH JKCIEPUMEHT (TPEBPAIICHHS
OpraHUYECKUX BEIIECTB NpPHU HATPEBAHUU, IOJyYCHHE STWUJICHA M HU3YUYCHHE €T0
CBOMCTB, KaueCTBEHHBIC pPEaKIMU Ha albJICTHAbI, Kpaxmall, YKCYCHYIO KHUCIOTY;
IeHaTypaiusi OeTKOB TpW HarpeBaHWM, I[BETHBIE pPEaKIUH OEIKOB; MPOBOIUTH
peaknmuu WOHHOTO OOMEHa, OMPENSISITh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha Ccynbdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHS;, PEIaTh
JKCIIEpUMEHTANIbHBIE 3afadun 1o TtemaM 'Metamiel" u  "Hemeramnel") B
COOTBETCTBHH C MIPAaBHIIAMH TEXHUKH 0€30MaCHOCTH MPH OOPAIEHUH C BEIECTBAMH
U J1abOpaTOpHBIM O0OPYIOBaHMEM; MPEIACTABIIATh PE3YJIbTAThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucH YpaBHEHHWH COOTBETCTBYIOUIMX PEAKIUN U
(hopMyTUPOBaTH BHIBOJIBI HA OCHOBE 3THUX PE3YIbTATOB;

- YMETh aHAJIM3UPOBATh XMMHYECKYH) HH(POPMAIHIO, MOJYyYacMyl0 M3 pPa3HbBIX
WCTOYHUKOB (CPEJCTB MacCOBOW MH(OpMainu, cetb HTepHET U apyrue);

- BJIaJETh OCHOBHBIMH METOJaM{ HAyYHOTO TO3HAHUS BEIIECTB U XUMHYECKUX
sIBJICHUY (HaOJtoIeHne, M3MEpeHHe, SKCIIEPUMEHT, MOJICITHPOBAHNUE);

- yMETh MPOBOJAUTH pacUeThl MO XUMHYECKUM (QOpMylIaM U YpPaBHCHUSIM
XUMHYECKUX PEAKIIHIA C MCIIOJIb30BaHUEM (PU3UYECKUX BEITUYHH, XapaKTEPUIYIOIINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMAaJabHBIC YCIIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA;, MCIIOJIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATUS PEUICHUIA B KOHKPETHBIX IKM3HCHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BeIIeCTBAMHU U UX IIPUMEHEHUEM




BU3YyaITH3aIINH;
- OLICHUBATh JIOCTOBEPHOCTH,
nHpOpPMaIMK, €€  COOTBETCTBUE
MOPAITbHO-3TUYECKUM HOPMaM;

- UCIONIb30BATh CpelCcTBa HWH(POPMAIMOHHBIX U
KOMMYHHKAalIMOHHBIX ~ TEXHOJIOTHH B  pCIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHU3alMOHHBIX 33/1ad C COOIOCHHUEM TpeOOBaHMH
OPrOHOMHUKH, TEXHHKHM O0€30IacHOCTH, THTHCHBI,
pecypcocOepekeHns, MPaBOBbIX M STHYECKHX HOPM,
HOpM HH(OPMAITMOHHON 0€30TIaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHS U 3aIUTHI
nHpOopMauy, HHGOpMaMOHHONW 6€30acHOCTH
JIMYHOCTH;

JICTUTUMHOCTB
MIpaBOBbIM n

OK 04.

Db dexTnBHO
B3aUMOJICHICTBOB
aTh U paboTaTh B
KOJUIEKTHUBE U
KOMaHJIe

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSITETLHOCTH U
CaMOOIpeAeTICHHIO;

-OBJIaJICHUE HaBBIKAMH Y4eOHO-MCCIICIOBATENBCKOM,
MPOEKTHOU U COLUATIBHON JIEATEIbHOCTH;

OBaaaenue YHHBEPCATbHBIMU
KOMMYHHMKATHBHBIMU JIefiCTBUSIMU:

0) cOBMeCcTHAfl 1eATEJbHOCTD!

- OHMMaTh W  HUCIOJIb30BaThb  IPEHMYIIECTBA
KOMaHJIHOHM U MHIUBHYaTbHOW PaOOTHI;
- TpUHMMATh LETd COBMECTHOM JIEATENBHOCTH,

OpraHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUS IO €€
JIOCTUKECHUIO: COCTaBJISITh IUIaH JICVCTBUH,
pacnpenensaTb pojd C YyYETOM MHEHHW YYacTHUKOB
00CYy>KIaTh pe3yJIbTaThl COBMECTHOM paOOTHI;

- KOOPJIWHUPOBATH U BBHITIOJHATH PabOTy B YCIOBHSIX

pEaIbHOTO, BUPTYAIBHOTO H  KOMOMHHUPOBaHHOIO
B3aUMOJICUCTBUS;

- OCYWIECTBIIATH  IO3UTHUBHOE  CTPAaTETUYECKOE
MOBEICHUE B PaA3JIMYHBIX CHUTYalUsX, MPOSBIATH

TBOPYECTBO M BOOOpakeHHE, ObITh HHUIIATUBHBIM
OBiafiecHHe  YHHMBEpPCAJIbHBIMHM  PeryJATHBHBIMHU
NeHCTBUSIMH:

') IpUHATHE ce0s1 M APYTUX JIOJeH:

- IPUHUMATh MOTHBBI U apTYMEHTBI APYTUX JIOAEH pu

- YMeTh IUTAHHPOBATH M BBIMTOJHATh XUMHUYCCKHH JKCIEPUMEHT (TIPEeBpaIICHUS
OpraHUYECKUX BEIIECTB NpPHU HATPEBAHUU, IOJyYCHHE STWUJICHA M HU3YUYCHHE €T0
CBOMCTB, KaueCTBEHHBIC pPEaKIMU Ha albJICTHAbI, Kpaxmall, YKCYCHYIO KHUCIOTY;
IeHaTypaiusi OeTKOB TpW HarpeBaHWM, I[BETHBIE pPEaKIUH OEIKOB; MPOBOIUTH
peaknmuu WOHHOTO OOMEHa, OMPENSISITh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha Ccynbdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHS;, PEIaTh
JKCIIEpUMEHTANIbHBIE 3afadun 1o TtemaM 'Metamiel" u  "Hemeramnel") B
COOTBETCTBHH C TPABWJIAMH TEXHUKN 0€30MACHOCTH IPH OOpAICHIH C BEIIECTBAMHU
U J1abOpaTOpHBIM O0OPYIOBaHMEM; MPEIACTABIIATh PE3YJIbTAThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucH YpaBHEHHWH COOTBETCTBYIOUIMX PEAKIUN U
(hopMyTUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yIbTATOB




aHaJln3e Pe3yJIbTaTOB AEATCIbHOCTH;
- IIpU3HaBaTh CBOE IMPaBO U MPaBO JAPYTUX JIOJAEH Ha
OIIIMOKU;

- pa3BHUBaTh CIIOCOOHOCTH IIOHUMATh MHUP C MO3ULMH
JIPYTOr'0 YEI0BEKa;

OK 07. B 00s1acTHIK0JI0TNYECKOT0 BOCIINTAHMA: - chopMUpoBaTh MIpeCTaBICHUS: 0 XUMHYECKOU COCTaBJISIOIIECH
CopeiictBoBath | - c(OPMHPOBAHHOCTH  3KOJOTUYECKOM  KYyJIBTYpbI, | €CTECTBEHHOHAYYHOH KapTUHBI MUPA, POJIM XUMHUH B MMO3HAHUH SIBICHUH TIPUPOJIBL,
COXPAaHEHUIO [IOHUMAaHNE  BIUSHHUS  COLMAIBHO-’KOHOMHYECKMX | B ()OPMHPOBAHMM MBIIIICHUS M KyJbTYPbl JIMYHOCTH, €€ (PyHKIMOHAJIBHOU
OKpYy>Karomieit MPOIIECCOB HA COCTOSIHUE IMPHPOAHON W COIMAIBHOW | TPAaMOTHOCTH, HEOOXOIWMOHN IS PElICHUs] MPAaKTUYECKUX 3ajad M DKOJOTHMYESCKU
Cpenbl, Cpensl, OCO3HaHUE rJ100aIbHOTO Xapakrepa | 000CHOBaHHOTO OTHOLICHHSI K CBOEMY 3[JOPOBBIO M IPUPOAHOM Cpeae;
pecypcocOepeke | SKOJOTHUECKHX MPpoodiieMm; - YMETb COOJIOaTh NpaBMila HIKOJIOTMYECKH LIENeCO00Pa3HOTO HOBEACHUS B OBITY U
HUIO, IPUMEHSTh | - IUTAaHUPOBAaHHME W OCYIIECTBIICHHE JCWCTBUH B | TPYIOBOW NEATENFHOCTH B IIENISX COXPAHEHHSI CBOETO 3/I0POBBS U OKPYXKAromien
3HaHHA 00 OKpy)Karolllell cpele Ha OCHOBE 3HAHWA Iefell | IpUPOJHON Cpefbl; YYHUTHIBAaTh ONACHOCTh BO3JEHCTBHUS HAa JKUBBIE OPTraHU3MBI
U3MEHEHUHN YCTONYMBOTO Pa3BUTHS YETOBEUECTBA,; OINpENEICHHBIX BEIIECTB, NMOHMMAas CMBICT ITOKa3aTessd MpPeNebHOM JOIMyCTUMOM
KIIUMara, aKTUBHOE HENPUATHE JEMCTBHN, NPUHOCAMMX BpeJ | KOHIEHTPALUU
TIPUHITATIBI OKpY>Karollen cpeae;
OepesKIMBOro - yMeHHE  TpPOTHO3UPOBATh  HEOIArONPHUITHBIC
MIPOU3BOACTBA, JKOJIOTHYECKHE  MOCIEACTBUSA  NPEANPUHUMAEMBIX
3¢ PEKTHBHO JEHCTBUH, IPENOTBPALLATh UX;
JieficTBOBaTh B - pacuIMpeHHe ONBbITa JEATEIBHOCTH 3KOJOTHYECKOMH
Ype3BBIYAMHBIX | HANpPaBICHHOCTH;
CUTyalusIxX - OBJIA/ICHHE HaBbIKAMH y4eOHO-UCCIIEI0BATENBCKOH,

MPOEKTHOW U COLMAJIBHOW JIEATEJIbHOCTH;
TIK 1.3. Osaanenue YHHBepcaJIbHbIMHA Y4eOHBIMH | - cHOPMHUPOBAHHOCTH YMEHHSI aHAJTM3UPOBATH XUMHUYECKYIO HH()OpMALIHIO,
IIpoBonuth NMO3HABATEIbHBIMHU ACHCTBUSIMU: MOJTy4aeMYIO U3 Pa3HbIX HCTOUHUKOB;
PEMOHT U - BIIQJIETh ~ HAaBBIKOM  aHalW3a  XUMHYECKOH | -  CHOPMHPOBAHHOCTh  YMEHHMH  COONIONATh  MpaBWiIa  IKOJOTHYECKU
YCTpaHEeHHe COCTOBJIAIOLIEH npoq)ecSHOHaﬂbHoﬁ ZIESTeNbHOCTH; LeNIeco00pa3Horo MOBEACHUST B OBITY U TpUyJJOBoﬁ NEATENbHOCTA B LEMIX
HeucnipaBHocTej | - BJANCHHE CHCTEMOH XMMMYECKMX 3HAHWI JUIA | COXPAHEHHS CBOETO 3/10POBbA M OKPYIKAlOllel NPUPOJHON CPElbl; y4YHTLIBATH
aBroTpancrioprs | PMCHEHNA B npoQecCHOHATBHOHN IeSITeIbHOCTH; OIMaCHOCTb BO3JEMCTBHA HA HMBBIC OPTaHU3MBI ONPENEICHHBIX BEHIECTB, TOHUMAs

BIX CPE/ICTB

- cpopMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC
MpU3HAKK W  B3aUMOCBA3b M3YUYCHHBIX IOHATHH,
MIPUMEHATh COOTBETCTBYIOIIUE MOHATHS NIPU OMMCAHUU
CTPOCHHS M CBOIMCTB HEOPTAaHUYECKUX U OPTaHUYECKHUX
BEUIECTB U HX NPEBpallleHHI; BBIABIATH B3aUMOCBS3b
XUMHYECKUX 3HAHMUHU C TIOHATUAMH U NIPENCTaBICHUAMUI
JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

CMBICJI TIOKa3aTelsl IpeaeIbHOW JOMyCTUMON KOHLIEHTPALIUH;

- Hcnonb3oBaTh 3KcITyaTallMOHHBIE MaTepuaibl B TpodecCrOHAIBHOM
HEATECIIBHOCTH.

- Beibupare marepualibl Ha OCHOBE aHAJIM3a UX CBOWMCTB, JIJISI KOHKPETHOTO
MIPUMEHEHUS.




2. CTpyKTypa u coaepxxanue 001eo0pa3oBaTe/IbHOM JUCUMILIMHBI

2.1. O0beM JUCHMILUIUHBI U BUAbI Y4e0HOIl padoThI

Bua y4eOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTe1bHOM NPOrPaMMbl THCHUTIIHHBI 78
B T.Y.

OcHoBHOe coiep:KkaHue 72
BT. 4.:

TeopeTuIecKoe o0yueHune 34
MIPAKTUYECKHUE 3aHATHUS 28
1abopaTOpPHBIE 3aHITHS 10
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COACPKAHME (COAEPKAHME 6

NPHUKJIATHOTO MOIYJIST)

BT. 4.

TEOpeTHYEeCcKoe 00yUeHue 2

MIPAKTUYECKUE 3aHATUSI 2

IIpomesxyTouHast arTecTanus (1uddepeHIMpOBaHHBIN 3a4eT) 2




2.2. TemaTu4eCKHi IJIAH U COleP:KaHNEe TUCITUTIIHHBI

HaumenoBanme Conep:kanue y4yeOHOro MaTtepuasia (0CHOBHOE M NPO(ecCHOHAILHO-OPUEHTUPOBAHHOE), OBLeM 1ACOB dopMupyemMblie
pa3aesioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3AHITHS, IPUKJIATHONH MOIY.JIb KOMITETEHIHH
1 2 3 4
OcHoBHOe coiep:kaHue 72
Pasjnen 1. OcHOBBI CTPOEHHS BellleCTBa 6
Tema 1.1. OcHoBHOe coaep:xaHue 4 OK 01
Crpoenue atomoB | TeopeTnueckoe od0yyeHue 2
XAMAHCCKAX CoBpeMeHHass MoOJedb CTpoeHHusi atoma. CHMBOJMYECKUM SA3BIK  XUMHU. XMMHUYECKHNA 3JIEMEHT.
SNCMCHTOB H DieKTpoHHAs KoH(urypauus aroMa. Kinaccupukanus XUMHYECKUX DIEMEHTOB (S-, p-, d-dIE€MEHTHI).
fipupona BasieHTHBIE ~ AICKTPOHBL.  BaleHTHOCTh.  DJEKTPOHHAsS  OPUPOJAa  XUMHYECKOW  CBSI3H. 2
XUMHMCCKOH DJIEKTPOOTPULIATENLHOCT. BBl XUMHUYECKOM CBA3M (KOBaJIEHTHAsi, MOHHAs, METalUInYecKasi,
CBA3N BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IIpakTH4eckne 3aHATHSA 2
Pemenne 3agaHuii Ha HCNOJB30BAHME XMMHYECKOM CHUMBOJMKM M Ha3BaHUM COCAUHEHUH IO
HOMEHKJIATYPE MEXIYHAPOIHOIO COK3a TEOPETUYECKOM M INPHMKIAJHOM XMMUM M TPHBUAIBHBIX
Ha3BaHWH JUIA COCTAaBJECHHUS XUMHYECKHX (DOPMYJ TBYXATOMHBIX COCIMHEHHH (OKCHIOB, CYJIb()HUJIOB,
TUIPHIOB U T.I1.) U IPYTMX HEOPraHMYECKUX COEAMHEHUM OTIEIbHBIX KIACCOB. 2
[pakTHyecKue 3aaHus Ha YCTAaHOBICHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKHX JJICMEHTOB H
HEPHOJMYECKUM U3MEHEHUEM CBOWCTB XMMHUYECKHMX DJIEMEHTOB M MX COEJMHEHMH B COOTBETCTBUH C
nosioxkenreM [1epruoandecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepnonnueckuii | [lpakTHYecKue 3aHATHS 2 OK 02
3aKOH H TaOmuIa [Teproanyeckas cucteMa XuMuIeckux snemenToB J[. M. MeneneeBa. ®U3ndecKuii CMBICI
A.W. Menzeneena [Mepuoanueckoro 3akona J[.M1. Menzeneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BELIECTB B COOTBETCTBUH C MOJIOKEHUEM
XMMHYECKOro 2j1eMenTa B [leproanueckoii cucteMe. MUPOBO33PEHUECKOE M HAYUHOE 3HAUCHUE
ITepunoauueckoro 3akoHa J[.M. Menneneesa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX ’

XUMHWYCCKHUX DJICMCHTOB.

Pelienne nmpakTUKO-OpHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUIN HA XapaKTepU3alui0 XUMUYECKUX
aMeMeHTOB «MeTautndeckue / HeMeTaNIMYECKUE CBOMCTBA, SJIEKTPOOTPUIIATETFHOCTh XUMHUUECKHIX
3JIEMEHTOB B COOTBETCTBUH C UX AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IIEPUOANYECKON cUCTEME
xumudeckux 3semenToB .M. Meneneesay
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Pazgea 2. XumMuvecKkue peakuuu 12
Tema 2.1. Tunesr OcHoBHOe coaep:kaHue 6 OK 01
XUMUYECKUX TeopeTnueckoe odyuenue 2
peaKHI/Iﬁ Knaccn(bI/IKauI/m U TUIIBI XUMHYECKUX peaKHI/Iﬁ C Y4aCTHMEM HCOPraHNYCCKUX BEIICCTB. CocraBiieHue
ypaBHEHHI peakuuil COeAMHEHUs, PA3JIOKEHHs, 3aMelleHus, 0OMeHa, B T.U. peakI1il ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHHUSI.
VYpaBHEHUsI OKUCIIEHUsI-BOCCTaHOBIIeHUs. CTeneHb OKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2
CocraBiieHHE U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN METOJJOM 3JIEKTPOHHOIO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEbHbIE PEAKIIMU B TIPUPO/IE, TPOU3BOJICTBEHHBIX MPOLIECCAX U
KHU3HEACSITEIbHOCTH OPraHU3MOB
IIpakTHYeckune 3aHATHA 2
KonnyectBeHHble oTHOLIEHUA B XUMUHM. OCHOBHbBIE KOJUYECTBEHHbIE 3aKOHBI B XMMUU U PACYETHI 10
YpaBHEHHMSIM XUMHYECKHX peaknuid. Moyib Kak eIuHHIa KOJIMYeCTBa BelecTBa. MoisipHas macca. 2
3aKOHBI COXPAaHEHUS MacChl U SHEPTUU.
IIpakTHyeckue 3aHATHSA 2
3axoH ABorapo. MoispHblii 00beM razoB. OTHOCUTEINbHAS IJIOTHOCTH ra30B. PacyeTsl M0 ypaBHEHUAM
XMMUYECKUX PEAKLUUN C UCIOJIb30BAHUEM MAacChl, 00beMa (HOpMaJlbHbIE YCIIOBHS) ra3oB, KOJIUYECTBA 2
BELIECTBA
Tema 2.2. OcHoBHOe coepkaHue 4 OK 01
Onekrponutnieckal TeopeTuueckoe odyuenne 2 OK 04
A MCCOMMAIMA M | Teopys »1eKTPOANTUYECKOH Aucconnayi. MoHbI. DIEKTPOIHUTHI, HEdIEeKTPOINTHL. Peakiiuy HOHHOTO
HOHHBIH 0OMeH obomeHa. CoCTaBlICHHE peakiMii MOHHOTO OOMEHA IyTeM COCTAaBIICHHS WX TOJHBIX U COKPAICHHBIX 2
WOHHBIX YpaBHeHUN. KHCIOTHO-OCHOBHBIE peakliiu. 3aJaHus Ha COCTABJICHNUE HOHHBIX PEaKIIHi
JlabopaTopHbIe 3aHATHS 2
JlaboparopHas padoTa “THUIBl XUMHUUECKHUX pPEaKIIUNA™.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMUYECTBY UCXOIHBIX M 00pa3yIOLIUXCS BEIIECTB) U MTPU3HAKOB 5
XUMHUYECKUX peakuuid. [IpoBeneHne peakiiuii HFOHHOro 0OMeHa, ONpeesIEHUE CPeIbl BOJAHBIX
pacTBOPOB. 3a/laHus HA COCTaBJICHUE HOHHBIX PEaKIuil
KoHnTtpoubHasn
CTpoeHue BelecTBa U XMMUYECKUE PEaKLIUU 2
pabora 1
Pa3nea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 14
Tema 3.1. OcHoBHOe coJiep:KkaHue 4 OK 01
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Knaccudukanus, | Teopernueckoe o0yyeHue OK 02
HOMCHKIIATYPA I |[TpenimeT Heopranudeckoi xumun. Kiaccu(ukanys HeopraHudeckux BelecTs. IIpocThie U CIoKHbIE
CTpOCHUE BemecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIIBI, THIPOKCHIBI, KUCIOTHI, COJIH). B3auMocCBs3b
HECOPTaHMYCCKUX  |HeOopraHMYECKUX BEIIECTB. ATPEraTHbIe COCTOSHUS BEIIECTBA
BEILIECTB . Kpucrannunueckue u amopdnslie BeniecTa. THUITBI KPUCTANIMYECKUX PEIIETOK (aTOMHAs,
MOJICKYJISIpHAs, HOHHAS, METAJUTUYECKas). 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THUIIA
KPUCTANIMYECKOM pereTKy. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BEILIECTB OT BUJ]a XUMUYECKON
CBSI3M M THTIA KPUCTAJUIMIECKOH perteTku. [IpuanHpl MHOrooOpasus BEecTB
[MpakTnyeckune 3aHATHSA
HoMmeHnkiatypa HeOpraHMYeCKHX BEIIECTB: HA3BAHNE BEIIECTBA UCXO/S U3 UX XUMUIECKOH (POpMYyIIBI
WM COCTaBJIEHUE XUMHUYECKON (POPMYIIbI HCXO/Isl U3 HA3BaHUS BEILECTBA 10 MEXTyHAPOIHOM
(MIOITAK) mnu TpuBHaNbHOM HOMEHKIIATYPE.
Pemenne mnpakTHUeCKuX 3aJaHMi MO KiIacCH(UKalMK, HOMEHKJIATYype M XHUMHYECKHM (opmyiam
HEOPTraHMYECKUX BEUIECTB PA3IMYHBIX KIAcCOB (YrapHBIH Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, raiieHas
U3BECTh, HETAllIeHasl U3BECTh, MUTHhEBAS COJIAa U JIPYTUX): Ha3bIBaTh M COCTABIATH (hOPMYJIIbI XUMUYECKUX
BELIECTB, ONPEENISITh MPUHAIICKHOCTD K KiIaccy.
HcTouHnkn XUMU4eckoil nHpopmaiuu (cpecTB MaccoBoi HHGOpManum, ceTb IHTepHET u apyrue).
[Torck nHpOpMAIK 110 HA3BaHUSIM, HJIEHTU(HUKATOpaM, CTPYKTYPHBIM hopMmysiam
Tema 3.2. ®usuko-| OcHOBHOe coepKaHUe OK 01
XHMIUECKHe TeopeTnyeckoe 06y4enue OK 02
CBOHCTBA Mertamner. OOmme ¢uszndeckue M XMMHYECKHe CBoicTBa MeTaiioB. CriocoObl mosyueHus. 3Ha4eHUE
HEOPraHWYECKUX |METa/UIOB M HEMETAUIOB B NPHUPOJIE M KUZHEACATEIbHOCTH YeJOBEKa M opraHu3moB. Kopposus
BEIIECTB METAJUIOB: BHJIBI KOPPO3HHU, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnel. OOmme ¢u3ndeckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THNWYHBICE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukaius 1 HOMEHKIATypa COSIUHEHNH HeMeTaiioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPOIC

XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIECTB (OKCHJIOB, TMJIPOKCUAOB, KHCIIOT,
coJieil 1 1p.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB IIPOCTHIX BEIIECTB, BOJAOPOAHBIX COEANHEHNUH,
BBICIIMX OKCHJIOB U THAPOKCHJIOB

HpaKTuqecmle 3aHATHHA

CocraBicHue ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ C y4aCTUCM IIPOCTBIX M CJIIOKHBIX HCOPraHUYCCKHUX
B€IICCTB: MCTAJIJIOB M HEMCTAJIOB; OKCHJIOB MCTAJIJIOB, HEMECTAJIJIOB H aM(bOTepHBIX OJICMCHTOB,
HCOpPTaHUYCCKUX KHUCIIOT, OCHOBaHHUI U aM(I)OTepHLIX THAPOKCUAOB; HCOPraHUYCCKUX COJ'IGfI,
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XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne mpakTHKO-OpPMEHTUPOBAHHBIX TEOPETHYECKUX 3a/laHWM Ha CBOWCTBA, COCTaB, NOJYYEHHE W
0e30macHOe HCIIOJIb30BAaHHE BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M NPaKTHUECKOM
JIESITCIIBHOCTH YEJIOBEKA

Tema 3.3. OcHoOBHOe coJep:kaHue 2 OK 01
Wnentuduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHM4CCKUX | JTaGoparopHas pabota «neHTH()UKAINS HEOPTAHHYECKUX BEIIECTBY. OK 04
BCILECTB Pemenne sKkcrepUMEHTaNbHBIX 3a/lad MO XUMHYECKHM CBOMICTBAM METAlJIOB U HEMETauIoB, IIO

pacro3HaBaHMIO U MOJIyYEHUIO COEIMHEHUH METAJUIOB U HEMETAJLIOB. )

WNnentuduxanuss HEOPraHWYECKUX BEIIECTB C HCMOJIb30BAaHHEM HX (DU3HKO-XMMHUYECKHX CBOICTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuii. KauecTBeHHBIe peakiuu Ha cynbpaT-, KapOoHAT- U XIJIOPHUJI-

aHMOHBI, HA KATHOH aMMOHHUSI
KoHnTtpoabHnasn .

CBolicTBa HEOPTaHUYECKUX BEILLECTB 2
padora 2
Pa3nean 4. CTpoeHue U CBOIICTBA OPraHMYEeCKUX BelIeCTB 32
Tema 4.1. OcHoBHOe coJiep:kaHue 6 OK 01
Knaccnpukanys, | Teoperudeckoe o0ydeHune 2
CTpOCHHE 1 IlosiBiieHUE U pa3BUTHE OPraHUYECKONW XUMUU Kak Hayku. [Ipenmer oprannueckon xumuu. Mecto u
HOMEHKJIaTypa 3HaYeHHE OPraHU4YeCKOW XMMHU B CUCTEME €CTECTBEHHBIX HAYK.
OpPraHUYECKUX XUMHYECKOE CTPOEHUE KAK MOPSAJIOK COCAUHEHUST aTOMOB B MOJIEKYJIE COIVIACHO UX BaJCHTHOCTH.
BEIICCTB OCHOBHBIE TOJIOKEHUA TEOPUU XUMHYECKOrO0 CTPOEHHUs OpraHuveckux coeauHeHuit A.M. bytieposa.

VYriiepoHbId CKEJIET OPraHMYeCKOW MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XHMHYECKOTO

cTpoeHus MoJieky1. 3oMepust 1 ©30MepHI. 2

[Tonsatue o ¢yHkuuoHanpHOW rpynne. Panukan. [IpuHuMnel KiaccuUKAUMH  OPraHUYECKUX

coenuHeHuil. MexayHapoaHass HOMEHKJIAaTypa W IPUHLUIBL  HOMEHKJIATYPbl  OpPTaHUYEeCKUX

coenunenuii. [loHsTHE 00 a30TCONEpKAlINX COCIUHEHUSIX, OHMOJOTHMYECKH AKTHUBHBIX BEIIECTBaX

(yrmeBomax, »kupax, OelKax U JIp.), BBICOKOMOJIEKYJSIPHBIX COCIUHEHUAX (MOHOMEp, IOJIUMED,

CTPYKTYPHOE 3BEHO)

IIpakTH4eckune 3aHATHSA 4

Homenknatypa OpraHu4yecKuxX COEIMHEHHUI OTHAEIbHBIX KIIACCOB (HACBIUICHHbIE, HEHACBILICHHBIE U )

apOMaTHYECKHE YTIEBOIOPOIbI, CIIUPTHI, EHOIIBI, AJIbJETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)

CocTaBiieHHEe TOJHBIX U COKpAIICHHBIX CTPYKTYPHBIX (OpPMYN OPraHHMYECKHUX BEIIECTB OTAEIBHBIX 5

KJIACCOB, HCIIOJIB3Ysl WX Ha3BaHUA I10 CHUCTEMATHUYECKON H TpPIBI/IaJILHOfI HOMCHKIJIATypC (E)TI/IJIGH,
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arleTuiieH, TIUIepuH, ¢eHon, (Qopmanbaerun, yKCycHas KHCIOTa, TIHIMH). PacueTsl mpocTeifmieit
(hOpMYJITBI OPraHMYECKOM MOJICKYJIBI, ICXOJIS1 U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsolicTBa
OpPTaHHYECKUX
COeTMHEHUN

OcHoBHOe cogepkaHue

18

Teopernueckoe o0yueHue

12

®U3MKO-XMMHUYECKHE CBOICTBA OpraHMYECKUX COEAMHEHHH OTIENbHBIX KJIaccoB (0COOEHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKUH psi U oOwiast popMyiia; n3o0Mepus;
¢bu3nUecKrue CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MTOTYUEHUS):

— NpeJeNbHbIe YIIeBOAOPOAbI (aJKaHbl W LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITY. CBOWMCTBA NPUPOAHBIX YIVIEBOAOPOIOB, HAX0XKICHUE B
IPUPOJIEC U IPUMEHEHHUE AJIKAHOB;

— HemnpelenbHble (QJKEHbl, aJKWMHbBl W QJIKaJWEHbl) U apOMaTUYECKUE YIIIEBOJOpOAbl. [ opeHue
alleTUJIEHA KaK MCTOUYHUK BBICOKOTEMIIEPATYPHOrO MJIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB

— KHUCJIOpOACOAepkKalllie COeAUHEHUs (CIUPTHI U (HEeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbJIE€IH/IbI
U KETOHBI, )KUPBI, YTIEBO/bI).

[IpakTHueckoe NPUMEHEHHE STHICHIJIMKOJIA, TIiuiepuHa, ¢eHona. I[Ipumenenue QopMmanpaeruaa,
aleTaNbJAeTUIa, YKCYCHOU KUCIOTHI. Mbljla KaK COJIM BBICHIUX KapOOHOBBIX KUCIOT. Morolue cBOMCTBA
MBbLIa

— a30TcoAcpKalmuec COCAUHCHUIA (aMI/IHI)I 1 aMHWHOKMCIIOTHI, 6CJ'IKI/I). BBICOKOMOHGKYJ'IHPHBIG
COCIMHCHUA (CI/IHTGTI/I‘ICCKI/IG n 6I/IOJIOI‘I/I‘ICCKI/I-aKTI/IBHBI€).

MOHOMep, IMOJINMEP, CTPYKTYPHOEC 3BCHO. HOJ'II/IMepI/BaI_II/I}I OTUJICHA KAaK OCHOBHOC HAIIPABJICHHUEC €TO
HCIIOJIB30BaHMA.
I'eneTnyeckas CBA3b MCXKAY KJIaCCaMM OPIraHNMYCCKUX COCJIMHEHHN I

I[pakTnyeckue 3aHATHS

CBolicTBa OpraHMYECKUX COEIMHEHUN OTIENbHBIX KJIaccoB (TpUBHAJbHAs M MEXIyHapoJHas
HOMEHKJIaTypa, XUMHUECKHE CBOICTBA, CIIOCOOB! MOJTYYEHHUs): MpeeibHble (AIKAHbI U IIUKIOAIKAHBI),
HeTpe/iebHbIe (AIKSHBI, AIKWHBI U aJIKaJUEHB) U apOMATHYECKHUE YTIIEBOJIOPOJIBI, CIIUPTHI U (hEHOIHI,
KapOOHOBbIE ~ KHMCIOTBI U  3QUpbI, aJbJErMAbl W  KETOHbl, AaMHUHBl U  AMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPDHbIE COEJUHEHMs. 3aJaHMsl Ha COCTaBJICHHE YPABHEHMH XUMHUYECKHX peakUuil ¢
Y4acTHEM OPraHUYECKUX BELIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

CocraBiieHne cxeM peakuuii (B TOM 4HCI€ [0 MPEeIOKEHHBIM IIeToYKaM IpeBpalleHUil),
XapaKTepU3yIOIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCJMHEHHUI OTIENBHBIX KIJIACCOB, CIIOCOOBI
UX TIOJy4YeHHMs] M Ha3BaHUE OPraHWYECKUX COECIMHEHMM MO TPUBHAIBHOM WIM MEXIYHAapOIHON
CHUCTEMAaTUYECKOM HOMEHKIIAType.

PemeHne nNpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHMYECKUX 3aJaHMM Ha CBOMCTBA OPraHWYECKHX

OK 01
OK 02
OK 04
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COCIHMHEHMH OTACIbHBIX KIACCOB

JlaGopaTropHnas padora

2
JlaboparopHnas padota “IIpeBpaiiieHuss OpraHMYECKUX BEIIECTB IPU HarpeBaHuu".
[TonmyuyeHnue 3THIEHA U U3y4YEHHE €r0 CBOMCTB. MoaenupoBaHie MOJIEKYJ U XUMHUECKUX MpeBpaIleHnit 2
Ha MPHMEpe dTaHa, STUICHA, alleTHIICHA U JI.
Tema 4.3. OcHoBHOe coaepkaHue 8 OK 01
Unentnpukaims | Teopernueckoe obydenne 4 OK 02
OpTaHMHCCKHuX buooprannueckue coenuHeHus. Ilpumenenue u Ouosiormyeckas posib yriieBoioB. OKuCIeHUE OK 04
BCILCCTB, HX YIJII€BOAOB — MCTOYHHMK OHCPIrUM JKUBBIX OPraHu3MOB. Ob6nactu IMPUMCHCHUA AaMHWHOKHCIIOT. o)
SHATCHHC 1 [IpeBpamenuss OenkoB mnuuy B opraHu3Mme. buonorumdeckune ¢yHkuuun OenkoB. buonorumdeckue
HpHMeH?HHe B (byHKIMHU kUpoB. Posb opraHnyeckoil XUMHUH B PeIICHUN po0IeM MHUIIEBOH O€30MaCHOCTH
g;f;:sfazmmoﬁ Ponp opranuyeckoil XMMHMHM B pELICHHH IPOOJEeM HHEPreTHUecKoil 0e30macHOCTH, B pPa3BUTUHU
MCIUIHHBI, CO3JaHNU HOBBIX MAaTCPHAJIOB, HOBBIX UCTOYHUKOB SHCPTHUU (aJ'II)TepHaTI/IBHBIe NCTOYHHUKHN
ACATCIIEHOCTH sHeprun). OmacHOCTh BO3JEHCTBHA Ha KUBBIE OPraHU3MbI OPraHMYECKHUX BEIIECTB OTAEIbHBIX 2
Hegopeka KJIacCOB (YTJIIEBOAOPOMABI, CHHUPTHI, (PEHOJBI, XJIOPOPTaHMUECKUE IMPOWU3BOAHBIC, ATBIACTHUABI U JIp.),
CMBICJI IOKA3aTeJsl IPEEJIbHO JJOMTYCTUMON KOHIIEHTPAIIH
JlabopaTopHbIe 3aHATHS 2
JlaGopaTtopHast pabora: “VneHTndukanusi OpraHMIeCKuX COSTUHEHNUN OTIETBHBIX KJIaCCOB”
W nenTudukanys opraHMuecKuX COeIMHEHUI OTIENIbHBIX KJIaccoB (Ha MpUMepe albAeruioB, Kpaxmara,
YKCYCHOM KHCJIOTBI, O€TKOB M T.I.) C UCIOJb30BaHUEM WX (PU3UKO-XUMHUYECKUX CBOWCTB U
XapaKTepHBbIX KaueCTBEHHbIX peakuuil. JleHarypanus Oenka npu HarpeBaHuu. L[BeTHbIe peakuuu 2
0enkoB.Bo3HUKHOBEHNE aAHATUTHYECKOTO CHTHalIa C TOYKH 3p€HUA XHUMHUUYCCKHUX IIPOLECCOB IIpH
NPOTEKAaHUU KaUeCTBEHHOH peakIiy, MO3BOJISAIOEH HIeHTU()UIIUPOBATH MTPEI0KEHHbIE OPTraHUYeCKUe
BEIIECTBA
KoHnTpoabHasn CTOVKT N 2
paGora 3 PYKTypa U CBOICTBAa OPraHUYECKUX BEIIECTB
Pazpnen S. Kunernuyeckue U TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMUYECKHX pPeaKui 4
CkopocTb OcHoBHOe coaepkaHue 4 OK 01
XUMHYECKUX Teopernyeckoe odyueHune 2 OK 02
peaKuuid.
CKOpOCTh peakIH, €€ 3aBUCHMOCTHb OT pa3IM4YHBIX (PAKTOPOB: MPUPOABI PEArHPYIONINX BEIICCTB,
f)(aHquzzKZe KOHIIGHTPAallUd  pearupyronMx  BEIIEeCTB, TEeMIeparypbl U IUIOIIAAM  PEAKIMOHHOMN 2
BHOBECCHU

noBepxHocTu. TemnoBrieahPeKThl XUMUYECKUX peakuuil. DK30-U S3HIOTEPMUUECKHE, PEaKIUH.
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OOpatumocTh peakiuidl. XUMHUYECKOE€ PAaBHOBECHE W €ro CMEIIEHHE MO JEHCTBHEM pPa3IMYHBIX
(hakTOpOB (KOHIIEHTpAIIMs PEareHTOB WA MPOIYKTOB PEAKINH, JaBJICHUE, TEMIIEpaTypa) sl CO3TaHUs
ONTUMAJIBHBIX YCJIOBUM MpoTeKaHusi XuMuieckux mnpoiuieccoB. [Ipunnmn Jle [larense

[MpakTnyeckune 3aHATHSA 2 OK 01

Penienne TpakTHKO-OPUEHTUPOBAHHBIX 33JIaHMM HA aHAIK3 (PAKTOPOB, BIHMSIOIIMX Ha H3MEHEHHE OK 02

CKOPOCTH XHMHUYECKON PEaKIMH, B T.4. C TIO3ULHMI SKOJOTHIECKH [ETECO00PA3HOT0 MOBEAEHHUS B OBITY

Y TPYJIOBOM JICATENBHOCTH B LEIAX COXPAHEHHUS CBOETO 3I0POBhs U OKPY/KAIONIEH IPUPOIHOI CPEIBL. )

PelleHne TNpPaKTHKO-OPUEHTHPOBAHHBIX 3aJaHMii Ha npuMmeHenwe npuHimna Jle-Illarense s

HAXOKJCHHS HAIpPaBJICHUS CMEIICHHS DaBHOBECHS XHMMHYECKOW peakuuu M aHaius3 (aKkTopos,

BIMSIOIMX HA CMEIEHHE XMMHUYECKOTO PABHOBECHSI
Pa3neu 6. PacTBOpbI 4
Tema 6.1. OcHoOBHOe coiep:KkaHue 2 OK 01
Hownsitre o Teopernueckoe obyueHune 2 OK 02
pactsopax PacTBopenre Kak (HM3UMKO-XUMHUYECKUit nporecc. PactBopbl. CrocoObl NMPUIOTOBIEHHS PAacTBOPOB. OK 07

PactBopuMOCTb. MaccoBasi JIoJIsl  PacTBOPEHHOro BemiecTBa. CMBICT MOKA3aTeNst MPEEbHO

JIOIYCTUMOM KOHIIEHTPALMK M €70 HCTIOJIB30BAHME B OLIEHKE KOJOTUYECKON GE30MacHOCTH.

[IpaBuia SKOJOTHYECKH IEIECOOOPA3HOTO MOBEAEHHUS B OBITY U TPYIOBOM JEATENBHOCTH B HENAX )

COXPAHEHMsI CBOETO 3/10POBbS M OKPYKAIOLIEH MPUPOIHOM CPEbl; ONACHOCTh BO3JICHCTBUS HA JKHBBIE

OpraHU3Mbl OTIPEIEIEHHBIX BELIECTB.

PelieHne NpakTUKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/IaHMi HAa PACTBOPBI, UCIIOJIL3YEMBIE B OBITOBOI U

IPOU3BOJICTBEHHOM JIESTEILHOCTH YEIOBEKA
Tema 6.2. OcHoBHOe coaep:kaHue 2 OK 01
Hccnenosanne JIaGopaTopHble 3aHATHS 2 OK 02
CBOHCTB PacTBOPOB [ JTaGopatopHas pa6ota « IPArOTOBIEHHE PACTBOPOBY. OK 04

[IpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOi, %) KOHLEHTpAaLUHU (C TPAKTUKO-OPUEHTUPOBAHHBIMU )

BOIIPOCAMH) U OTIPEIETEHNE CPEbI BOIHBIX PACTBOPOB.

Pelnenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IpodeccronanbLHO-0PHEHTHPOBAHHOE COlEPKAHNE (COAEP/KAHME IPHKJIATHOTO MOILYJIs)
Paznen 7. Xumust B GbITY ¥ IPOU3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa 4 OK 01
Xumust B ObITY 1 |OCHOBHOE COJepKaAHNe 4 OK 02
TIPOM3BOACTBCHHON Teopernueckoe o0yueHue 2 OK 04
NEeITEIbHOCTHU — = » OK 07

Hogelinme TOCTHKEHUS XMMHUYECKOW HAYKH M XMMHYECKOHW TEXHONOTUU. Pollb XUMKK B 00€CTIEYEHHH 2
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YCJIO0BCKa

AKOJIOTMYECKOH, SHEPTeTUIECKON 1 MUIIEBON O€30MacHOCTH, pa3BUTUN MEAUIMHEL. [IpaBuma moucka u
aHanMM3a XHUMHYECKOW WH(POpMAlMM W3 pa3IMYHBIX HWCTOYHMKOB (HAy4dHass W Yy4eOHO-HaydHas
JTUTEepaTypa, CpeAcTBa MaccoBoi nHMopmanuu, ceth MHTEepHET)

HpaKTuquKne 3aHATHUHA

[Touck ¥ aHanM3 KEWCOB O MPUMEHEHHH XWMHUYECKHMX BEIIECTB M TEXHOJOTHH C ydeToM Oymyrieit
npo(ecCHOHANBPHOW ~ NEATENbHOCTH 10  TEeMaM:  BaXKHEHIIME  CTPOUTEIbHBIE  MaTepHabl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepamMuKa, MaTepuajbl Uil JJIEKTPOHHUKH,

K 1.3

2
HAaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKHA DHEPTUU, OPraHUYECKHEe U MUHEPaJbHBIC
ya00peHus, JICKaPCTBEHHBIC BEIIECTBA, OBITOBAST XHUMHUSI.
3ammra:lIpencraBieHne pe3yabTaTOB pelICHUs KEHCOB B (hOpMe MHHH-JIOKJIa1a ¢ MPe3CHTAIUCH
IIpomexyTouHas aTTecTAUMA MO AUcHUILINHE (MU epeHIIHPOBAHHBIN 3a4eT) 2
Bcero 78
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3. YcioBus peaju3ainuu NporpamMMbl 0011e00pa3oBaTe/IbHOM JUCHUILINHbBI

3.1. TpedoBaHus K  MUHUMAJIBHOMY MaTepHAJIbHO-TEXHUYECKOMY
o0ecre4YeHn 10

ObOopynoBaHne y4eOHOTr0 KaOMHETA eCTeCTBEHHBIX HAYK:
- HarjsigHble MocoOus (KOMIUIEKThI Y4EOHBIX TaOIMIl, CTEHIOB, CXEM, IJIAKaTOB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX B S3bIKO3HAHUS U JIP.);
- JUJIAKTUYECKUE MaTepuaibl (3aJaHus IS KOHTPOJIBHBIX paloOT, JJIS pa3HbIX
BHJIOB OLICHOYHBIX CPEJICTB, SK3aMeHa U Jp.);
- TEXHUYECKHUE Cpe/ICTBA 00y4eHHs (MEPCOHAbHBIA KOMITBIOTEP C JTUIIEH3UOHHBIM
MIPOrpaMMHBIM 00eCTIeUCHUEM; MYJIbTUMEIUHHBIA TIPOCKTOP; BBIXOJI B JIOKAJbHYIO
CETh);
- 3aJ1bl (OMOIMOTEKA, YUTATIBHBIN 3aJ1 C BBIXOJIOM B c€Th MHTEpHET).

3.2. MudopmanuonHoe odecneyenne 00y4eHust
OcHOBHbIE HCTOYHUKH:

1. AxdunorenoBa, W.B. Xumusa: y4eOHMK U TPaKTUKYM [JIsi CPEIHEro
npodeccuoHanbHoro  obpaszoBanusi/  U. B. Audunorenora, A. B. baGkos,

B. A. IlonikoB. — 2-¢ u3a., ucnp. u gon. — Mocksa : WznarensctBo FOpaiir,
2023. — 291 c.— (IIpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-
11719-6. — Tekcr : snextpoHHbid // OOpazoBarenbHas miatdopma HOpaiit:

https://urait.ru/bcode/513807

2. llleronuxuna, H. A. O6mas xumus: yueonuk ana CI1O / H. A. Hleronuxuna, JI.
B. Munaeckasi. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xwumus: y4eOHUK W TPAKTHUKyM JMJISI CPEIHEro
npodeccuonansHoro oopazoBanus / A. b. Huxomsckuii, A. B. CyBopoB. — 2-¢
u3 ., nepepad. u non. — Mocksa: MznarensctBo FOpaiit, 2022. — 507 c.

4. Xumus: y4eOHHUK JUIsl cpeaHero npogdeccruoHanbHoro odpazosanus / 1O. A.
JleGenes, I'. H. ®anees, A. M. lN'ony6es, B. H. [llanoBai; nmoja oOuiel peaakuueit
I'. H. ®aneeBa. — 2-e uzn., nepepad. u gon. — Mocka: U3narensctBo HOpaiir,
2022. —431 c.

I[OHOJIHI/ITCJILHBIC HCTOYHHUKH

1. Xwumusa. 10 xmacc. YrnyOnéunsiii ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3smenko, B.M. Tepenun, A.A.Jlpo3goB, B.B.Jlynun; mnoam pen.
B.B. JIynuna. — M.: [IpocBemienue, 2022. — 446, [2] c.: un.

2. Xwumwms. 11 kmacc. YrioyOnénselii ypoBenb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [dpo3nos, B.B.Jlynun; nox pea. B.B. Jlymuna. — M.:
IIpoceemenue, 2022. — 478, [2] c.: uin.

3. Xwumus. YrnyOnensusii ypoBeHb. 10—11 kmaccel: paboyas mporpamma K
muann YMK B.B. Jlynuna: yueOHO-meToauueckoe mnocobue / B.B. Epemun,
A.A. [Ipo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.
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4. Meronuueckoe nocooue k yueOnuky B. B. Epemuna, H. E. Ky3smenko,
B.U. Tepenuna, A. A. [Ipo3noBa u np. «Xumus. YriayOneHHBIA ypoBeHb». 10
kimacc / B. B. Epemun, A.A. Jlpo3ngo, U.B. Epemmna, B. 1. MaxonuHna,
O. 1O. Cumonoga, 2.10. Kepumon. — M.: [Ipoda, 2018. — 339 c. : un.

5. Meroauueckoe nocodue k yueoOHuky B. B. Epemuna, H. E. Ky3bpmenko,
A. A. Jpo3goBa u ap. «Xumus. YrayOneHHbI ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. Ipo3nos, U.B. Epemuna, H.B. BonkoBa, H.B. ®upcrosa, 3.10.
Kepumor. — M.: [Ipoda, 2018. — 423 c. : ui.

6. TI'ycema, E. B. Xumusa g CIIO: yueObHo-MeToaudeckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmuna, J[. 1. KynukoBa. — Kazaus: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Tekct: 31eKkTpoHHbIN // JlaHb : 3IEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (mata
obpamenus: 14.10.2022). — PexxuMm goctyma: uist aBTOPHU3. MOJIH30BATENCH.

7. Uepnukona, H. FO. XumMus B 10CTyITHOM H3JI0KEHUH: Y4eOHOE TTOCOOME
st ciio / H. FO. YepuukoBa. — 2-e u3n., crep. — Cankr-IletepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Tekct: »nekTpoHHbil // JlaHs:
aeKTpoHHO-OubMuoTeunas cucteMa. — URL: https://e.lanbook.com/book/195532
(mara obpamenusi: 14.10.2022). — Pexxum nocTymna: sl aBTOpU3. MOJIb30BaTENEH.

8. Ileuuupina, JI. B. Xumus: yue6Hoe nocodue / JI. B. IlleBHuIpina, A.
N. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — TekcT: 31eKTpoHHbIH // JIaHb: 31eKTpOHHO-OMOMMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mata obGpamenus: 14.10.2022). — Pexum
JIOCTYyTIA: JUIsl aBTOPU3. MOJIH30BATENCH.

9. baunos, JI. H. Xumus: yueonux mis CIIO / JI. H. bmunos, U. JL.
[lepdunosa, T. B. CokonoBa. — 2-e¢ u3na., crep. — Cankr-IletepOypr: Jlans,
2021. — 260 c¢. — ISBN 978-5-8114-7904-7. — Texkcrt: anekTpoHHBIN // JlaHb:
aNIeKTpoHHO-OubmmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obopamenus: 14.10.2022). — Pexxum nocrtyna: Jjisi aBTOPU3. MOJIb30BaTENCH.

10. Tabpuensn, O. C., Jlbicoa, I'. I'. XumMust: kaura s mpemnoaaBaTes:
yue0.-meTo1. nocobue. — M. Akagemus, 2012. - 332 c.

11. Yepuuxora H. IO., MemepskoBa E. B. PemaemM 3agaum no xumuu
camocrosaTensHOo: yuebnoe nocooue / H. FO. Yepnukosa, E. B. MemepsikoBa —
Cankr-IlerepOypr: Jlanb, 2022. — 328 c.

12. PesnuxkoB B. A. COopHMK yImpaXHEHHM M 3a1ad 110 OpPraHUYECKOM
xumun: yueoHoe nocobue / B.A. PesnukoB — Caunkr-IlerepOypr: Jlanp, 2021. —
226 c.

13. Kanyctuna A. A., Xampuenko WM. I'., JIlmbanor B. B. OOmas wu
Heoprannyeckas xumus. [Ipaktukym / A. A. Kamycruna, U. I'. Xanbuenko, B.B.
JIu6anos— Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

14. Tabpuensn O.C. Xumus: yueb. mist ctyd. npod. yued. 3apeaenuti / O.C.
["abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensu O.C. Xumus p1a8 mnpodeccuii U CHEUUATBHOCTEH
TEXHUYECKOro mpoduis: Y4eOHUK Uil CTyA. YUYpexIAeHUW cpeld. mnpod.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1

obpazoBanusa / O.C. I'abpuensu, U.I'. OctpoymoB. — 4-e¢ u3n., crep. — M. :
N3narenbckuil eHTp «Akagemus», 2017. — 272 c.
HNuTepHeT-pecypcesbi:

1. hvsh.ru — Xypran « Xumus B IIKOJIe».

2. https://postnauka.ru/themes/chemistry — Jekiuu 1o XUMUU Ha calTe
IToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

3. HayuHo-momynsipHBIi MpPOEKT «DJIEeMEHTHl OOJbINONW Haykm» ((pu3uKa,
XUMUSI, MATEMAaTHKa, aCTPOHOMHMSI, HAyKW O KU3HU, Hayku o 3emie). Hooctu
HAyKW, KHATH, HAYYHO-TIOMYJISIPHBIE CTaThH, JIEKITNH, SHITUKJIOTICTUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

5. Caiit Hay4yHO-nonyJsapHOro xypHana «llorenunam». XypHan uzngaéres ¢
2005 r., ¢ 2011 r. — pazgen «Xumus».

6. http://gotourl.ru/4785 (http://www.hij.ru/)

7. CallT Hay4YyHO-TIOMYJISIPHOTO ypHajna «XuUMHUS W KU3Hb». JKypHan
n3naéres c 1965 r.

4. KoHTPOJIb U OlIeHKA Pe3yJIbTaTOB 0CBOEHMS 00111e00pa30BaTeILHOM
AUCHMILTAHBI

KouTpons u  oleHKka  pe3ylbTaToB  OOy4YeHUsT  OCYILIECTBISETCS
npernojaBareeM B Ipoliecce MPOBEACHUS  MPAKTHUECKUX  3aHATUA |
nabopaTopHbIX pPabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OOYYAIOIIMMUCS
WHIUBUIYAIbHBIX — 3aJaHuil. Pe3ynpTaThl  0Oy4YeHUsT  ONPENENsioT,  YTO
oOydJaromnyecs: JOJDKHBI 3HATh, TTOHMMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUH
W3YUYEHUS TUCIUTUINHBI.

st hopmMupoBaHMsi, KOHTPOJS U OIICHKH PE3yJhTATOB OCBOCHUS YUCOHOMU
JUCHUIUIAHBI UCTIOJB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUSITUH, TPEACTABISAIONIAS
co00l KOMITIEKC YYEOHBIX MEpPONPHUATHH, COTJIACOBAaHHBIX C pPE3yJIbTaTaMH
oOyuenus u copmynupoBanHblx ¢ yudetoM @OI'OC COO (mpenmeTHbIE
pesyabtathl o auciuiiuae) u GI'oC CIIO.

OK/IIK Monyas/Pa3znen/Tema PesynbTar 00y4enus THIIBbI OLEHOYHBIX MEPONPHATHIA

OcHoBHOE CoA€CpKaHue

1 Paznea 1. OcHoBBI DopMyJIHPOBATH 0a30BbIE
CTPOEeHUsI BellecTBA NOHSITHS M 3AKOHBI XHMHH

1.1 [OK 01 Crpoenne aToMOB CocTaBnsATh XUMUYECKHE 1. Tect «CTpoeHue aToMOB
XUMHYECKUX DJIEMEHTOB U | (POpMYIIBI cCOeTMHEHUIT B XUMHYECKUX JJIEMEHTOB U IPUPOAa
MPHUPOJIa XUMUUECKOH COOTBETCTBHH CO CTEMEHBIO |XUMHUYECKOH CBSI3N».
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTat 00yuenus

THIIbI OLEHOYHBIX MEPONIPUATHIA

CBsA3H

OKHCJICHUSA XUMHYCCKHUX
3JICMCHTOB, UCXOJ U3
BAJICHTHOCTHU H
SJICKTPOOTPULATCIBHOCTHU

2. 3aga4yn Ha COCTABIICHUE
XUMHYECKUX (DOPMYIT JBYXaTOMHBIX
COeTMHECHUH (OKCUIOB, CYJIb(HUIOB,
THIPUIOB U T.IL.).

3. 3ajaHus Ha UCTIOJI30BaHHE
XHMHYECKOH CUMBOJIMKH U HAa3BaHUN
COECIMHEHUH 110 HOMEHKIJIAType
MEXITyHApPOJTHOTO COI03a
TEOPETUYECKON U MPUKIIAJTHON XUMUU
Y TPUBHAIILHBIX HAa3BAHUH JIIS
COCTaBJICHHUS XUMHUYECKUX (HOpMYIT
JIBYXaTOMHBIX COCIMHEHUN (OKCHIOB,
Cynb(GUAOB, TUAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX COCTUHEHUI
OTAEIBHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuonnueckuit 3aKoH U
tabmuua J[.1. Menneneesa

XapakTepu30BaTh
XUMHNUYECCKHE DJICMCHTHI B
COOTBETCTBHH C UX
MOJIO’KEHUEM B
MIEPUOIUYECKON CHUCTEME
XUMUYECKUX DJIEMEHTOB
H.N. Menneneesa

1. Tect «Metamumdeckue /
HEMETaJIJINYECKHE CBOMCTRA,
3JEKTPOOTPHULIATEILHOCTh U CPOJICTBO
K BJICKTPOHY XUMHUYECKHUX IJIEMEHTOB
B COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHHUEM U TOJIO)KEHHUEM B
NEPUOJUYECKON cCHUCTEME
XHMHYECKUX deMeHToB J[.1.
Menaeneenay.

2. [IpakTrueckue 3aanus Ha
YCTaHOBIICHUE CBA3U MEXKY
CTPOSHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOJUYECKUM
W3MECHEHHEM CBOWCTB XUMUYECKUX
3JIEMEHTOB U UX COEJUHEHUH B
COOTBETCTBHH C MOJIOKCHUEM
IIepuonnueckoii cucreme.

3. IIpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETUYECKUE 3a]IaHuUs Ha
XapaKTEPHU3ALUI0 XUMHUUYECKUX
3JIeMeHTOB: «MeTtammieckue /
HEMETaJIJTNUYECKIE CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U CPOJICTBO
K DJICKTPOHY XUMHUYECKHX DJIEMEHTOB
B COOTBETCTBHE C UX 3JIEKTPOHHBIM
CTPOCHUEM U TIOJIOKCHHUEM B
MEPUOJUIYECKON CUCTEME
XUMUYECKUX JIEMEHTOB

H.N. MenneneeBa»

Paznea 2. Xumnueckne
peakuun

XapakTepu3oBaTh THIIBI
XHMHUYECKUX peaKnni

KonTpoanHas padora
«CTpoeHne BelecTBa U
XMMHYECKHE peakiumy
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Ne OK/IIK Monyas/Pa3nen/Tema PesyabTat 00yuenus THIIbI OLEHOYHBIX MEPONIPUATHIA
2.1 [OK 01 THIBl XUMHUYECKUX CocTaBisiTh peakiuu 1. 3amaun Ha cocTaBlieHUE
OK 04 peakuui COCIMHEHUS, PA3lI0KEHUs, |ypPaBHEHUU pEaKIUii:
oOMeHa, 3aMelIeHus, — COEIMHEHUS, 3aMEILEHHS,
OKHCJIMTEJIBHO- pasnoxkeHus, o0OMeHa;
BOCCTaHOBHTEJIHHBIE — OKHCITUTEIBHO-
peakuuu BOCCTaHOBHTENBHBIX PEAKLUUH C
UCTIOJIb30BAaHUEM METO/A
3JICKTPOHHOTO OajamHca.
2. 3agauu Ha pacyeT Macchl BEIIECTBA
i o0BsEMa
ra3oB 0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIKN 00BEMY OJTHOTO
13 yYacTBYIOIIUX B PEaKUU
BEILIECTB; PACUYETHI
Macchl (00bEéMa, KOJTMIecTBa
BEIIECTBA) NPOIYKTOB PEAKLIUH, ECIIN
OJIHO U3 BEUIECTB UMEET MPUMECH
2.2 DIIEKTPOTUTHYCCKAS CocTaBisATh ypaBHCHUS 1. 3agaHus Ha COCTaBJICHHE
JUCCOLMAIMSA U MIOHHBIH | XMMHUYECKUX PEaKLUH MOJICKYJIAPHBIX 1 HOHHBIX PEaKLUH ¢
oOMeH HMOHHOTO OOMEHA C YYaCTHEM |ydacTHeM KUCIIOT, OCHOBAaHUH U
HEOPraHW4YECKUX BEIIECTB  |COJEH, yCTaHOBJICHNE U3MEHEHHUS
KHCJIOTHOCTH CpPEbI
2. JlJabopatopHas padota "Tumsr
XUMHUYECKUX peakiui”
3 Pa3nen 3. Ctpoenue n HccnenoBats cTpoeHue 1 (KoHTposabHas padoTa
CBOMCTBA CBOMCTBA Heoprannyeckux |«CBOMCTBA HEOPraHM4YECKUX
HEOPraHUYeCcKUX BellleCTB BelIeCTB)»
BelllecTB
3.1 |OK 01 Knaccuduxamms, Knaccudummpoats 1. Tect «HoMeHKkaTypa 1 Ha3BaHUE

HOMEHKJIaTypa U CTpPOEHHE
HEOPraHW4YECKUX BEIIECTB

HEOpPraHUYECKUE BEIICCTBA B
COOTBETCTBHH C HX
CTpPOCHHEM

HEOPTaHWYECKUX BEIIECTB UCXOIS U3
X XUMHYECKOH (popmMybl mimu
COCTaBJICHHE XUMHUYECKOH POPMYIIBI
MCXO/S U3 HAa3BaHWS BEIIECTBA O
MEXAYHAPOIHON UK TPUBHAIBHOMN
HOMEHKJIaType».

2. 3aaun Ha pacyeT MacCOBOM JI0JIU
(Macchl) XMMHUECKOTO JIeMEHTa
(coennHeHus) B MOJIEKyIe (cMecH).
3. [IpakTruueckue 3a1aHus Mo
KJIacCU(pHKALNU, HOMEHKIIAType U
XUMHYECKUM PopMyIamMm
HEOPTaHUYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTHueckue 3a1aHus Ha
OIpeielICeHNe XUMUYECKON
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOM CBSA3M U THIA
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTat 00yuenus

THIIbI OLEHOYHBIX MEPONIPUATHIA

KPUCTAJUTHYECKON PEIIETKH

3.2

OK 01
OK 02

DusuKo-XxUMHUYECKHUE
CBOMCTBA HEOPraHMYECKUX
BEIIIECTB

YcraHaBnMBaTh 3aBUCUMOCTD
(hM3UKO-XUMHUYECKIX
CBOMCTB HEOPraHUYECKUX
BEIIIECTB OT CTPOCHHS
aTOMOB U MOJIEKYJI, & TAKXKe
TUIA KPUCTAJUTMUECKOHN
pEIIeTKH

1. Tect «OcO6EHHOCTH XUMUYECKIX
CBOWMCTB OKCHJIOB, KHCIIOT,
OCHOBaHU1, aM(OTEepHBIX
THIPOKCHJIOB U COJIEH.

2. 3ajaHus Ha COCTaBJIICHHE
YpPaBHEHUI XUMHUYECKUX PEAKIINI C
Y4aCTHEM TMIPOCTHIX M CIIOKHBIX
HCOPraHNM4€CKuUX BCUICCTB: OKCHUI0OB
METaJIOB, HEMETAJIOB U
amM(OTEPHBIX IIEMCHTOB;
HEOPTaHWYECKUX KHCIOT, OCHOBaHUH
1 aM(pOTEPHBIX THIPOKCUIIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEepPHU3YIOINX UX CBOMCTBA U
CIOCOOBI MOTyYEeHHSI.

3. I[IpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETUYECKHE 3aJJaHMs HAa CBOMCTBA
1 TIOJTyYeHHEe HEOPTaHUIECKUX
BEILIECTB

33

OK 01
OK 02
OK 04

Unentudukanus
HEOPraHWYECKHUX BEIECTB

Hccnenosars kauecTBEHHEBIE
peakIny HeOPTraHUIECKUX
BEIIIECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJaHus 10 COCTABJICHUIO
XUMHUYECKUX PEAKIUN ¢ ydacTHeM
HEOPTaHWYECKHX BEIIECTB,
UCTIOJIB3YEMBIX ISl UX
UICHTH(OUKAIH.

2.JIabopaTtopHas pabdoTa:
“Unentudukanus HEOPraHNISCKUX
BEIIECTB”

Pazpnen 4. Ctpoenue u
CBOIICTBA OPraHUYeCKHUX
BeleCTB

HccienoBath cTpoeHune U
CBOMCTBA OPraHU4eCKHX
BelleCTB

KourtpoabHasi pabora
«CtpoeHne u cBoiicTBa
OpPraHNYecKHX BellecTB)

4.1

OK 01

Knaccudukauus, crpoenne
1 HOMEHKJIaTypa
OpPraHNYECKHUX BEILECTB

Knaccupuunposatsb
OpraHMYECKHE BEIIECTBA B
COOTBETCTBHH C UX
CTPOCHUEM

1. 3amanus Ha cocTaBeHUE HA3BAHUM
OpPraHMYeCKUX COCIMHEHUH O
TPUBUAIBHOM WIJIM MEXKIYHAPOHOM
CHUCTEMAaTHYECKON HOMEHKJIIATYpE.

2. 3agaHus Ha COCTABICHUE TIOTHBIX
Y COKpAIllEHHBIX CTPYKTYPHBIX
(hopMyJ1 OPraHUYECKHUX BEIICCTB
OTJIENTBHBIX KIacCOB.

3. 3agauu Ha ompeaeeHue
npocTeneit hopMyIsl
OpraHUYEeCcKOM MOJNEKYJIbI, UCXOS U3
3JeMEeHTHOr0 cocTana (B %)

4.2

OK 01

CBolicTBa OPraHUIECKUX

VcTaHaBanuBaTh 3aBUCUMOCTH

1. 3amanust Ha COCTaBIICHUE
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Ne OK/IIK Monyas/Pa3nen/Tema Pe3yabTar o0yyenust THIIbI OLEHOYHBIX MEPONIPUATHIA
OK 02 COEJIMHEHUN (hU3UKO-XUMHUIECKHUX YPaBHEHUI XUMUYECKUX PEAKIUil C
OK 04 CBONCTB OpraHU4ECKUX Y4aCTHEM OPraHUYEeCKUX BEILECTB Ha
BEILECTB OT CTPOCHUS OCHOBAHHUM UX COCTaBa U CTPOCHUSI.
MOJIEKYJI 2. 3ajaHus Ha COCTaBIICHHE
YpPaBHEHUI XUMUYECKUX PEAKIIUM,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA C yU€TOM MEXaHU3MOB
IIPOTEKAHUS JAaHHBIX PEaKIUi U
TEHETUYECKON CBSI3U OPraHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacyeTHsle 3a1a41 TI0 YpaBHEHHUAM
peaKuuii ¢ y4acTUEM OPraHUYECKUX
BEILIECTB.
4. JTaboparopHas paboTa
“IIpeBpallleHHs] OPraHUYECKUX
BELIECTB [IPU HarpeBaHUK"
4.3 [OK 01 Unentudukanus Hccnenosate kauectBeHHbIE |1.IIpakTHKO-OpHEHTHPOBAaHHBIE
OK 02 OPraHUYECKHUX BEILIECTB, |pPEAKIUU OPTaHUYECKUX 3aJlaHus 110 COCTaBIIEHUIO
OK 04 WX 3HaYEHUE U COEIMHEHMH OTJENIBHBIX XUMHUYECKUX PEAKIMN C ydacTHeM
MpUMeHEeHHNe B OBITOBON M |KJIACCOB OpPraHWYECKHX BEIIECTB, B T.4.
MIPOU3BOJACTBEHHOMN HCTIOJIB3YEMBIX ISl UX
JIeITeIbHOCTH YeJI0BEKa uneHTHQUKAMH B OBITY 1
IIPOMBIIIJIEHHOCTH.
2.JIaboparopHast pabora:
“UnenTudukaius opraHnIecKux
COEIMHEHUN OTAEILHBIX KJIaCCOB™
5 Pa3nen 5. Kunernueckne | Xapakrepu3oBaTh
U TePMOJUHAMUYECKHE |BJHMSIHHE PA3JHYHBIX
3aKOHOMEPHOCTH (haxTopoB Ha paBHOBecHe
NPOTEKAHUSA U CKOPOCTh XUMHYECKHX
XUMHUYECKUX peaKkuui peaxkuui
5 |OKO01 CKOpOCTh XUMHUYECKHX XapakrepusoBarh BiausiHue |lIpakTHUKO-OpUEHTHPOBAHHBIE
OK 02 peakuuii. XuMHU4eCcKoe KOHILIEHTpAaIu1 TEOPETUYECKUE 3aJIaHUsI Ha aHAJIU3
paBHOBeCHE pearupyroumx BEeUecTB 1 (hakTOpOB, BAMSIOMNX HA U3MCHEHHUE
TeMIepaTyphl Ha CKOPOCTh  [CKOPOCTH XMMHUYECKON PEeaKIHU.
XHMHYECKUX PEeaKIIUi IIpakTUKO-OpUEHTUPOBAHHbIE
XapakTepu3oBaTh BIUSHUE |3afaHWs HA IPUMEHEHHE IPUHIUIA
n3MeHeHus KoHneHTpaun  |Jle-llarense i HaXOXAEHUS
BEILIECTB, PEAKLUH CPEAbl U |HANpaBJICHUS CMELICHUS PAaBHOBECHS
TEeMIepaTyphl Ha CMEIICHNE |XUMUYECKON peakliy U aHaIN3
XMMUYECKOro paBHOBeCUS! | (haKTOPOB, BIUSIOIINX Ha CMEILICHHE
XUMHUYECKOT0 paBHOBECHUS
6 HccnenoBats

Pa3nen 6. PacTtBopbl

HCTHHHBIEPACTBOPBI C
3a/IaHHBIMHU
XapaKTepuCTHKAMHU
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Ne OK/IIK Monyas/Pa3nen/Tema Pe3yabTar o0yyenust THIIbI OLEHOYHBIX MEPONIPUATHIA
6.1 |OKO01 [TonsTHe o pacTBOpax PaznuuaTh HCTUHHBIE 1. 3ajaun Ha IPUTOTOBJIICHHE
OK 02 pactBopsl pacTBOpoOB.
2. IlpaKkTHKO-OpUEHTUPOBAHHbIE
pacueTHbIE 33/1aHUsI HA TUCTIEPCHBIE
CHUCTEMBI, UCTIOJIb3yEeMbIe B OBITOBOM
Y TIPOU3BOJICTBEHHOH IEATEILHOCTH
YeoBeKa
6.2 |OK 01 HccnenoBanne cBONCTB Hccnenopath Gpu3uko- Jlabopatopnas padota
OK 04 pPacTBOpPOB XUMUYECKUE CBOICTBA “IIpuroroBieHue pacTBOPOB”
HUCTUHHBIX PacTBOPOB
II | IIpodeccnoHaNbHO-OPHEHTUPOBAHHOE CO/lePKaAHUe (COAep:KaHNe NPUKJIATHOT0 MOIYJIs1)
7 Pazpen 7. OueHuBaTH MOCHEACTBHA |3aImMTa Keiica (¢ ydeToM OyayLien

Xumus B ObITY 1
NMPOU3BOACTBEHHOI
AeATeJHLHOCTH YeJI0BeKa

OBITOBOM M
NPOU3BOICTBEHHOM
JIeATEIbHOCTH Y€JI0BEKA C
MO3UIUI IKOJIOTHIECKOM
0e30mMacHOCTH

npodgeccHOHAIBLHOI 1eSITeJILHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK 1.3.

Xumust B ObITY U
MPOU3BOJICTBEHHOM
JeSITENbHOCTH YeNIOBEKa

OrieHuBaTh MOCIIEACTBUA
OBITOBOM H
MPOU3BOICTBEHHON
JICITEIIBHOCTH YeIOBEKa C
MO3ULIUNA DKOJIOTUYECKOM
0e30IMacHOCTH

Keiic (c yaerom Oymymieit

PO eCCUOHATEHON IEATETHHOCTH)
Tema kelica: JlekapcTBa Ha OCHOBE
PaCTHTENBHBIX MIPENapaToB
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