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1. OBIIAS XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYEBHOM JACIHUITINHBI
«XHUMMUSA»

1.1. MecTo TMCUMILUIMHBI B CTPYKTYpPe OCHOBHOW mpodeccnoHalbLHO 00pa3oBaTelbHOM
NMpOrpamMmbl

Pabouast mporpamma yuyeOHOM AUCHUILIMHBI « XUMUD) TpeAHAa3HAYeHA JUIS U3yUCHUS XUMHUH B
I'BIIOY «TBepckoil KOIeaK TPAaHCTIOPTA U CEPBUCA JIJIS CTICIIUATBLHOCTEH.

Tpyn1oeMKOCTh AUCHUILTUHBI « XUMHUs» Ha 0a30BOM ypoBHE cocTaBisieT 40 4acoB, U3 KOTOPBIX
12 yacoB  BKIIOYaeT  NPOPECCHOHATBHO-OPHEHTUPOBAHHOE  COJEpXKAHME,  yCHIIMBAIOLIEE
po¢eCCHOHANBHYIO COCTABIIAIONIYI0 MO KOHKpeTHOH mpodeccuu B 3aBucumoctd or ®I'OC CIIO
CIELUAIBbHOCTH.

1.2. llesn U nIaHUPYyeMBble Pe3yabTAThl 0CBOEHHS M CHMILTHHBI
1.2.1. llesn 1 33724 AUCHUTLIHHBI

Heab: ¢dopMupoBaHue Yy CTYICHTOB TPEJCTABICHUS O XHUMHUYECKOM COCTaBISIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpa KaK OCHOBBI TPUHATHS PEIIEHUH B IKU3HEHHBIX H
MIPOU3BOJCTBEHHBIX CUTYAIIUsIX, OTBETCTBEHHOT'O MOBEJICHUS B IPUPOTHON cpeie.

3axauu QUCHUILIMHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTCH MPOTEKAHHS XUMHUYECKHX IPOLECCOB MU
SBJICHUI B OKpYXarollel cpeae, UEJIOCTHOM HAaydyHOH KapTHHBI MHpPa, B3aUMOCBS3H U
B3aMMO3aBHCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (POPMYJbl HEOPraHMYECKUX W OPraHUYeCKUX BEIECTB,
YPaBHCHUA XUMHUYCCKUX peaKL{Hﬁ, O6’b$ICHSITB HUX CMBICJI, THTCPIPCTUPOBATL PE3YJIbTATbl XUMHUYCCKUX
IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKA MPOBEACHUS MPOCTCHUINUX XHUMHUYECKUX OKCIEPUMEHTATHHBIX
UCCIICIOBAaHUN C COONIOJICHUEM IMPaBUII 0E30IaCHOIO OOpAIlleHHs C BEUIECTBAMU U J1aO0OPaTOPHBIM
000pyI0BaHUEM;

4) pa3BHTb YMEHHs HCIOJb30BaTh HH()OPMAIUIO XMMHYECKOIO XapakTepa W3 pPa3IMIHbIX
HCTOYHHUKOB;

5) chopmMupoBaTh YMEHHUS MPOrHO3MPOBATH MOCIIEACTBHSI CBOCH NEATEILHOCTH U XUMHUYECKHX
NPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHpOBaTh MOHUMAHUE 3HAYUMOCTH JOCTHXKCHHH XUMHUYECKOW HAYKH M TEXHOJIOTHI
JUIS Pa3BUTHUS COLMAILHON U MIPOU3BOACTBEHHOH cdep.



1.2.2. TInaaupyemMble pe3yasTaThl 0OCBOeHHS 00meo0pa3oBarenbHoi qucuuuinHbl B coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PTOC COO

Kox m HammenoBanue
¢opmupyembIx
KOMIIETEeHITUIA

[lnanupyemMble pe3yJbTaTbl 0CBOCHHUS I CHMILIHHBI

Oo0mue

JAucuunanHapHbie

OK 01. Beibupars criocoost
peleHus 3a1a4
npoheCcCHOHATBLHOM
JeATeILHOCTH
NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

JIP 16 - IIpno6perenue
00yYarOLIMMHUCS COITUATEHO
3HAYUMBIX 3HAHHU O
paBujiax BEACHUSA
HKOJIOTHYECKoro oOpasa
’KU3HU O HOPMax M
TPAIULUSIX TPYAOBOK
JEeSITeIbHOCTH YEJIOBEKa O
HOpPMAaX U TPaAULHIX
MIOBEJICHMS YeJIOBEKA B
MHOTOHAIIMOHAIEHOM,
MHOTOKYJIETYPHOM
oOuiecTse.

JIP 11 - [IposBienue
YBKEHUS K 3CTETUYECKUM
LIEHHOCTSM, 00J1a1afOIIMI
OCHOBaMH 3CTETUYECCKOMU
KYJBTYPBI.

B yacTé Tpyn10BOro BOCIMTAHUSA:

- TOTOBHOCTh K Tpydy, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, TPYAOII00uE;

-  TOTOBHOCTh K  AaKTHBHOH  JEATEIBHOCTHU
TEXHOJIOTUYECKOU M COIMAIbHOW HaNpaBIE€HHOCTH,
CITOCOOHOCTh ~ MHUITMUPOBATh, IJIAHUPOBAaTh U
CaMOCTOSITEJIbHO BBITIOJHSTH TAKYIO JESTEIHHOCTD;

- HHTEpEC K Pa3IMYHBIM chepam
mpodecCHOHANBHON e TENHHOCTH,

OBiaanenune YHUBEPCAJIbHBIMU Y4eOHBIMU
NMO3HABATEJILHBIMU AeHCTBUSIMM:

a) 0a3oBble JJOTHUYECKHUE IeHCTBUA:

- CaMOCTOSATEIBHO (dhopmynHupoBaTh u
aKTyaJu3upoBaTh MPOOJIEMYy, paccMaTpUBaTh €¢
BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYIIECTBEHHBIH TMpU3HAK WU
OCHOBaHHWSl JUIA CpaBHEHHs, KIACCUPUKAIIN |
000011IeHNS;

- ONpenenarTb UEIu JeATebHOCTH, 3a/1aBaTh

nmapameTphl U KPUTEPHUH UX JOCTHIKCHUS,
- BBIABIISATH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paccMaTpUBaEMbIX SBICHHSIX;

- BHOCUTbH KOPPEKTUBBI B JCSITEILHOCTDb, OIEHUBAThH
COOTBETCTBHUE PE3YJIBTATOB IIEJISIM, OIEHUBATH PUCKH
MMOCIEACTBHH JEATCIHLHOCTH;

- pa3BUBaTh KPEaTMBHOE MBIIUICHUE TPH PEIICHUU
JKU3HEHHBIX po0IeM

0) 0a30BbBIE HCCJIEA0BATEIbCKHE eHCTBHSA:

- BIIAJICTh HaBBIKAMH Yy4€OHO-HCCIICOBATEITLCKON U
MMPOCKTHOM JIEATEILHOCTH, HABBIKAMH pa3pelieHus

- BIAJETh CHUCTEMOM XUMHWYECKHUX 3HAaHMUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIONINE  TOHATHUS  (XMMHUYECKUH  DIIEMEHT,  aToM,
AIIEKTPOHHAs1 000JI0YKa aToma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB,
WOH, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMUYECKasi CBS3b, MOJb, MOJSIpHAs Macca, MOJISIPHBIHA
0o0beM, YIIEPOAHBIM CKeleT, (yHKIMOHAJIbHAs TpyIa, pagukal,
WU30MEepHsi, M30MEPhl, TOMOJIIOTUIECKUHN PSIJl, TOMOJIOTH, YIJICBOAOPO/IHI,
KHCJIOPO- W a30TCOJEpIKAIINE COSNUHEHUS, OMOIIOTHYECKN aKTHBHEIC
BellecTBa (yIIeBOIbL, KHUPBI, OEIKN), MOHOMED, OJUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS, KPUCTAJUINYEeCKasi peleTka,
TUTIBI XUMUYECKUX PEaKIUil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30-
U DHJIOTEpPMHYECKHE, PpEakIuH HOHHOro oOMeHa), pacTBop,
NIEKTPOJMUTHI, HEIIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAs] JUCCOLMALuS,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKOM pEaKIuH,
XUMHYECKOE PaBHOBECHE), TEOPHUH M 3aKOHBI (TEOPHs] XUMHUYECKOTO
CTpOEHHsI  opraHnyeckux BemectsB A.M. bymiepoBa, Teopus
SNEKTPOIIUTUYECKON  TUCCOLMANK, Tepuonndecknii 3akoH  J[.M.
MeHnneneeBa, 3aKOH  COXPAaHEHHS ~ Macchl),  3aKOHOMEpPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMUU, PAKTOIOIMUECKHUE CBEICHUS O CBOMCTBRAX,
cocTaBe, IMOJyYeHUHM M O€30MaCHOM HCHOJIb30BAHUM Ba)KHEHIINX
HEOPTaHWYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY W MPAKTUUIECKOMN
JeSITETbHOCTH YeJIOBEKa;

- YMETh BBIABIATh XapaKTE€pHbIE NMPU3HAKA M B3aHMMOCBSA3b M3YUYEHHBIX
MOHATUH, TPUMEHSATb COOTBETCTBYIOUIME MOHATHUA NpPU ONUCAHUHU
CTPOCHHSI U CBOWMCTB HEOPTaHMYECKHX M OPraHUYECKUX BEIIECTB U HX

HpeBpaHIeHI/II\/'I; BBISABJIIATD B3aNMOCBS3b XUMHUYCCKUX 3HAHUU C
HNOHSATUSMH W TPEACTABICHUSMH  JPYTHX  ©CTECTBCHHOHAYYHBIX
HPEIMETOB;

- yYMEThb HCIOJNb30BaTh HAWMEHOBAaHHUS XUMHYECKUX COEAUHEHUI
MEKIYHAPOJHOIO CO03a TEOPETHUYECKOM M NPUKIAJAHOM XUMHHA U




pooIem;

- BBUIBIITH PUYMHHO-CIICJICTBCHHBIC CBS3U U
aKTyaJIM3UpOBaTh 3ajady, BBIIBUTATh THUIIOTE3y €€
pellIeHHs, HAXOIUTh apTyMEHTBI JIJIS I0Ka3aTeIbCTBA
CBOUX YTBep)K)leHI/Iﬁ, 3aJaBarb IMapaMeTpbl U
KPUTEPUH PEILICHNUS;

- AQHAJIM3MPOBATh MOJNYYCHHBIC B XOJE PEIICHUS
3a7laud  pe3yJbTarhl, KPHUTUYECKH OICHHBATh X
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MCHCHHE B
HOBBIX YCJIOBUAX;

- YMeTh MEPEHOCHTh 3HAHUS B TO3HABATEIBHYIO U

TpUBHAJbHbIC Ha3BaHMA BAKHEHIINX BENIECTB (ITHJIEH, AaIleTUJIEH,
DMLepuH, GeHon, GopMabIeru, YKCyCHas KHCI0Ta, IIHIKH, YTrapHbIi
ra3, ymJIEKUCIIbI Ta3, aMMHakK, TalleHas WU3BECTb, HEralleHas W3BECTb,
MUThEBasi COla W JPYTHX), COCTaBIATH (POPMYJbl HEOPraHUYECKUX H
OpPraHn4Y€CKuX BCHICCTB, YPAaBHCHHA XUMHUYCCKUX pCaKIII/Ifl, 00BACHSITD
HX CMBICJI; MIOATBCPKAATh XaPAKTCPHBIC XUMHUYCCKUEC CBOMCTBA BCILICCTB
COOTBETCTBYIOIIMMHU  HDKCHEPUMEHTAaMH M  3alUCAMU  ypaBHEHH
XUMHYECKUX PEaKLNid;

- YMCTh YCTaHABJIMUBATh IMPUHAICIKHOCTh U3YUCHHBIX HECOPraHUYCCKUX
U OpraHuvYeCKUX BCIIECTB K OINPCACICHHBIM KJlacCaM U TIpylnmnamM
COCAMHEHNM, XAapaKTEPU30BaTh WX COCTaB M Ba)XHEHIINE CBOMCTBA;

MIPAKTHYECKYIO O0JIACTH KU3HEAESITEIbHOCTH; ONpeneNsATh BHUABl XHMUYECKUX CBsI3€il (KOBaJIEHTHas, HMOHHas,
- yMETb HMHTETPUPOBaTh 3HAHUS M3 PAa3HBIX | METANIMYECKasi, BOMOPONHAS), THUIBl KPUCTAIUIMYECKUX PEIIETOK
MpPEeIMETHBIX 00IacTel; BEUIECTB; KIacCU()ULIUPOBATH XUMUUECKUE PEAKLIUU;
- BBIIBHTaTb  HOBBIE  WJAEHW,  Mpenjararh | - CcHOpPMUPOBATh TPEACTABICHHUSA: O XHMHYECKOH COCTaBISIOMIECH
OpPUTHHAJILHBIC TIOAXOBI M PEIICHUS; €CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIM XUMHH B TIO3HAHUHU SIBIICHUI
- CIIOCOOHOCTb UX HMCIIOJIb30BAaHUS B IpUpoasl, B (OPMUPOBAHUM MBIIUIEHUS M KYJIBTYpbl JMYHOCTH, €€
MO03HABaTEIbHON U COLMAIbHOM MpaKTUKe (YHKIMOHAIBHOM  IPaMOTHOCTH, HEOOXOOUMOW Al pEeLIeHHS
MPAKTHYECKUX 3a7ad M HKOJIOTHMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K
CBOEMY 37I0POBBIO M IIPUPOIHON CpPee;
- YMETh MPOBOJIUTH PACUETHI [0 XUMHUECKUM (HOpMyJiaM U ypaBHEHUSIM
XMMUYECKHX peaKIuii ¢ WCIONb30BaHUEM (PU3MYECKUX BEJINYHH,
XapaKTepU3YIOIIMX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAaccChl,
o0beMa (HOpMaJlbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIICCTBA;
HCIOJIb30BaTh CHCTEMHBIE XUMUYECKUE 3HAHUS JJIS IPUHATHS PELLICHUI
B KOHKPETHBIX JKH3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH M HX
MIPUMEHEHUEM
OK 02. Mcnonb30BaTh B o0s1acTH HEHHOCTH HAYYHOTO MIO3HAHMS: - yMETb IUIAaHUPOBaTh M BBINOJHATH XUMUYECKUH OSKCIEPUMEHT
COBpPEMEHHBIE CPEJICTBA - c(hopMUPOBAHHOCTH MHPOBO33peHUs, | (IPEeBpaIICHNs OPraHUYEeCKUX BEIISCTB IMPH HArpeBaHHH, IOyYCHUE
MIOWCKA, aHAJIN3A U COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO | OTWJICHA H W3YYCHHE €r0 CBOMCTB, KA4ECTBCHHBIE pEAKIMH Ha

UHTEpIIPETALuU
uHpoOpMalMK U
MHPOPMAIMOHHbIE
TEXHOJIOTUHU JJIst
BBINOJTHEHHUS 33124

pa3BUTUS HAayKM U OOLIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha Juanore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MTOJUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHME SI3BIKOBOM M UWTATEJIbCKOM

aJBJACTU/BI, KpaxMall, YKCYCHYIO KHCJIOTY; AcHarypamus OEIKOB IpH
HarpeBaHWM, IBETHbIC PEaKIMK OEJIKOB; MPOBOAUTH PEAKIIMK HMOHHOTO
oOMeHa, OTpeneNsTh Cpey BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKITHH
Ha cynbhar-, kapOoHAT- W XJIOPHUI-aHHOHBI, Ha KATHOH aMMOHHS,
pemarb OKCIEPUMEHTaJIbHBIE 3ajlaun 1o TeMaM "Meramisl" w




npohecCHOHATBLHOM
JeATeILHOCTH

JIP 16 - [Ipno6perenue
00y4aronmMMHCs COIIMATTEHO
3HAYMMBIX 3HAHHUM O
MpaBUJIaX BEJCHUS
9KOJIOrMYecKoro odpasa
JKU3HU O HOpMax U
TpaauLUsAX TPYLOBON
JIESITEIbHOCTH YEJIOBEKA O
HOpMax U TPagULMsIX
MOBEJICHUS YEIOBEKa B
MHOTOHAIIMOHAJILHOM,
MHOTOKYJIBTYPHOM
o0mecTse.

JIP 14 - [IpnoGperenue
oOyyaronmmMcs HaBbIKa
OLIEHKH MH(OpMaLnH B
mQpoBoii cpene, ee
JIOCTOBEPHOCTb,
CIIOCOOHOCTHU CTPOUTD
JIOTUYECKUE YMO3AKITIOUCHUS
Ha OCHOBaHHUHU
MOCTyNaromnie nHpOpMaIH
U JIaHHBIX.

KyJbTypbl KaK CpEACTBA B3aUMOICHCTBHS MEXIy
JIIOIBMU U ITO3HAHUS MUPA;
- OCO3HAHHWE IICHHOCTH Hay4YHOM JIesATEIbHOCTH,

TOTOBHOCTh OCYILECTBIISATh MPOEKTHYIO u
HCCIIE/IOBATENBCKYIO JIeTeNIbHOCTh WHANBUAYAIBHO
U B TPYIIIIE;

Osaanenue YHHBEpCAJIbHBIMH y4eOHBIMU

MO3HABATEIbHBIMH 1eHCTBUSIMH:

B) paboTta ¢ nHpopmanueii:

- BNIQJICTh HABBIKAMH TOJy4YEHUs WHPOpPMAIMH U3
WUCTOYHUKOB  Pa3HBIX THUIOB, CaMOCTOSITEIBHO
OCYIICCTBIIATh TIOWCK, aHAJIN3, CUCTEMATHU3AIUI0 U
WHTEPIPETANNI0 HHPOPMAIIUU PA3INYHBIX BUAOB U
(dhopM mpeacTaBIeHHS;

- co3maBaTh TEKCTHI B Pa3MYHBIX (Qopmarax c
y4eToM Ha3HadeHWs WHPOpMAIMH U [EIeBOH

ayIUTOpUM,  BBIOMpas  ONTHUMAaJbHYI0  (opMmy
MPEICTaBICHUS U BU3YyaIU3aliH;

- OLEHUBAaTh  JOCTOBEPHOCTh, JIETUTUMHOCTH
uHpOpMAIMH, €€ COOTBETCTBHUE TPABOBBIM U

MOPAJIbHO-OTUYCCKUM HOpMaM,
- HCIIOJIb30BaTb CpCACTBA I/IH(l)OpMaLII/IOHHI)IX n

KOMMYHUKAaITUOHHBIX TEXHOJIOTUH B peIICHNN
KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX n
OpPraHM3allMOHHBIX ~ 3aa4  C  COOJIOICHUEM
TpeOOBaHUI SPTOHOMHUKH, TEXHHKH O€301TaCHOCTH,
THUTHEHBI,  PECypCOCOCpPEeIKEHHs, IPAaBOBBIX U
THUYECKUX  HOPM, HOpPM  HMH(OPMALMOHHOU
0€30I1aCHOCTH;

- BIIQJIETh HABBIKAMH PACTIO3HABAHUS U 3AIIUTHI
uHpOpMaIH, HHPOPMAITMOHHOH 0E30MTaCHOCTH
JUYHOCTH;

"HemeTamme") B COOTBETCTBUU C TpaBHJIAMH TEXHUKH O€30MaCHOCTH
npu OOpamieHWH C BEMIECTBAMH M J1a0OpAaTOPHBIM 000pYyIOBaHUEM;
MPEACTaBIATh PE3YJAbTAaThl XUMHUUECKOTO SKCIIEPUMEHTa B (hOpME 3aIUCH
YpaBHEHUH COOTBETCTBYIOIIMX PEaKUUd U (GopMynupoBaTh BBHIBOABI Ha
OCHOBE THX PE3YJIbTaTOB;

- YMeTh aHaJM3UPOBaTh XMMHYECKYI0 HH(OpMAIUIO, MOTydaeMyro W3
Pa3HBIX UCTOYHHUKOB (CPEICTB MacCOBOW MH(OpMaIHH, ceTb VIHTepHET 1
ApyTrHe);

- BJIaA€Tb OCHOBHBIMH MCTOAAMHU HAYYHOT'O IIO3HAHUSA BCUICCTB H
XUMHYECKUX SBICHUN (HaOmromeHwe, W3MEpeHHe, OKCIEPUMEHT,
MOJICTTUPOBAHHE);

- YMETh MPOBOJIUTH PACUETHI [0 XUMHUECKUM (HOpMyJiaM U ypaBHEHUSIM
XUMHUYCCKHUX peaKHI/Iﬁ C HCIIOJIB30BaHHEM (I)I/ISI/IIICCKI/IX BCJIMYHMH,
XapaKTepHU3YIOIIUX BEUIECTBA C KOJMYECTBEHHOH CTOPOHBI: MAacChl,
oObeMa (HOpMalbHBIC YCJOBUS) Ta30B, KOJIMYECTBA BEIECTBA;
HCIIOJIB30BaTh CUCTCMHBIC XUMHWYCCKUE 3HAHUA JId MPUHATHA peHIeHI/Iﬁ
B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHsIX, CBA3aHHBIX C BEIIECTBAMU U HX
pUMEHEHUEM

OK 04. O¢pdexrusHO
B3alMOJIEMCTBOBATH U
paboTarh B KOJUICKTUBE U

- TOTOBHOCTb K CaMOPAa3BUTUIO, CAMOCTOATCIIbHOCTH
1 CaMOOIIPEACIICHUIO,
-OBJIaACHNC HaBbIKaMU y‘I€6HO-HCCHGHOB&T@HBCKOﬁ,

- YMeTb IUIAHHPOBAaThb U BBINONHATH XUMHUYECKUH DKCIEPUMEHT
(mpeBpaleHusl OPraHMYECKUX BELIECTB NPH HArpEeBaHWUHU, IOTy4EHHUE
OTWJIEHA W U3Y4YEHHME €ro CBOMCTB, KAayCCTBEHHBIC PEAKLMHM Ha




KOMaH/JC

JIP 19 - VBaxxurenprHOE
OTHOIIIEHUE 00YUaIOIIUXCSI K
pe3ynbpraTramMm cOOCTBEHHOTO U

y’>K0TO TpyZa.

MPOEKTHOW M COLMAIBHON NESITENBHOCTH;
Osianenue YHUBEpPCAJIbHBIMH
KOMMYHHMKATHBHBIMH 1€ CTBUSIMU:

0) coBMeCcTHAasl 1eATEIbHOCTD:

- IIOHHUMAaThb u HCIIOJIB30BaTh mpeuMynieCTBa
KOMaHHOM ¥ WHAWBUAYaIbHON paboThI;

- TOpPUHUMATh 1€ COBMECTHOM J€ATEIbHOCTH,
OpraHU30BbIBaTh U KOOPAMHUPOBATH ACUCTBHUSA 110 €€
JIOCTHKEHUIO: COCTaBIIATh,  IIJIaH  JCUCTBHM,
pacrpesensTh POy ¢ y4eTOM MHEHHUH YYaCTHHKOB
00Cy)Kaarh pe3ylIbTaTbl COBMECTHON pabOTHI;

- KOOPAMHHUPOBATH U BBIOJIHATH PA0OTY B YCIOBUAX
peaNbHOTO, BHUPTYAJIBHOTO M KOMOMHHPOBAHHOTO
B3aMMOICHCTBUS;

- OCYHICCTBJIATH IIOBUTHUBHOC CTParcru4eCKoe
IMOBCACHUC B PpPa3JIMYHBIX CUTyalusdaX, IIPOABIIATH
TBOPYECTBO U BOOOpakeHUe, ObITh HHUIMATUBHBIM
OBiaieHHe YHUBEPCAJIbHBIMHM PeryjisiTHBHbIMH
AeCTBUSIMM:

T) NPpUHSATHE ce0s ¥ IPYTUX JIIOdei:

- IPUHUMAaTh MOTUBBI U apTyMEHThI APYTUX JIIOAEH
IIPU aHAJIU3€E PEe3yIbTAaTOB AESITEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTHX JIIOAEH Ha
OIIIMOKU,

- pa3BHBATh CIIOCOOHOCTH MOHUMATh MHP C TO3ULIUU
JIPyToro 4ejioBeKa;

albpJeruibl, Kpaxmai, YKCYCHYI KHCJOTYy; JeHaTypauus OElKOB IpH
HarpeBaHuM, 1BETHbIE PEaKLUM OEIKOB; NPOBOJUTh PEAKLUU HOHHOIO
oOMeHa, ONpeNesaTh CPEAY BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU
Ha cynbdar-, kapOOHAT- U XJIOPUA-aHHOHBI, HAa KAaTUOH aMMOHHS;
pemiarb SKCIEpUMEHTAJIbHBIE 3ajaud 1o TeMaM 'Meramisl" u
"Hemerannsl") B COOTBETCTBHM C IpPAaBHWJIAMH TEXHHKH O€30IaCHOCTH
npyu oOpallleHHH C BELIeCTBaMHM M JIAOOPAaTOPHBIM 00OpYHIOBAHUEM;
HPEJCTABIATh PE3yJIbTaThl XUMUYECKOTO YKCIIEpUMEHTa B (hopMe 3amucH
YpaBHEHUH COOTBETCTBYIOUIMX PEAKIMH U (OPMYIMPOBATh BBIBOIBI HA
OCHOBE 3THX pPe3yJIbTaTOB

OK 07. ConeiictBoBarh
COXPaHEHUIO OKpYy’Karollen
cpensl,
pecypcocOepexeHHIO,
NPUMEHSATH 3HAaHUS 00
M3MEHEHUH KJIMMaTa,
HPUHIMIIEI OEPEKITUBOTO
HPOU3BOACTBA, 3PPEKTUBHO
JIEUCTBOBATH B

B o0s1acTH 3K0JI0rHY€CKOr0 BOCTIMTAHUS:

- c(OPMHPOBAHHOCTh IKOJIOTUYECKOU KYIBTYPHI,
IIOHUMAHHEC BJIINSAHUA COIHAJIBHO-DKOHOMHWYCCKUX
MPOLECCOB HA COCTOSHUE MPUPOTHON U COIMATIbHON
Cpelpl, OCO3HaHME  IIOOAJBHOIO  Xapakrepa
HKOJIOTMYECKUX MpoOsIeM;

- TUIAaHUPOBAaHUE M OCYLIECTBIEHUE JCHCTBUN B
OKpYy’)XKaloIlllel Cpele Ha OCHOBE 3HAHUA IIeJeH
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA,

- chopmupoBaTh TPEACTABICHHUS: O XUMHYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAyYHON KapTUHbI MUPA, POJIM XUMUHU B TO3HAHUU SIBIICHUH
npuponbl, B (OPMHUPOBAHMM MBIIIJICHUS U KyJIBTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOH Ui pEIIeHHS
NPaKTUYECKUX 3a/ad U HKOJIOTMYECKH OOOCHOBAHHOIO OTHOLICHHS K
CBOEMY 37I0POBBIO M IPUPOIHON CPENE;

- yMeTb coOmomaTh IMpaBWia  SKOJIOTUYECKH  Ieeco00pa3sHoro
MOBEZICHUSI B OBITY M TPYIAOBOM NESATEIBHOCTH B LENIAX COXPaHEHMS
CBOEr0 3J0pOBbS M OKpY’Kalollled INPUPOAHOM Cpelpbl; YYHUTBIBAThH




Ype3BbIYAHBIX CUTYaLUSAX

JIP 9 - Cobmonenue u
mpornarasja npaBuI
3JI0POBOTO U 0€30TaCHOTO
o0pasa KU3HH, CTIOPTa;
peaynpexIeHue Moo
MIPEOI0JICHUE 3aBUCUMOCTH
OT aJIKOroJjis, Tabaka,
IICUXO0aKTHBHBIX BCUICCTB,
a3apTHBIX UTP U T.1.
Coxpanenue
TMCUXOJOTNYCCKYIO
YCTOfIqHBOCTB B CUTYaTUBHO
CJIOKHBIX HUJIN CTpCMI/ITeJ'IBHO
MCHAOIINUXCS CI/ITyaIII/IﬂX.

JIP 10 - 3a6ota o 3ammuTre
OKpY Karollen cpelibl,
COOCTBEHHOM U UyXOM
0€e30MacHOCTH, B TOM YKCIIE
U (POBOIA.

aKTUBHOE HEMPUATHE NEUCTBUN, NPUHOCAIINUX BpPEI
OKpY>Kalolller cpenae;

- yMEHHME MpPOrHO3UPOBATH  HEOIArONpUSTHBIE
9KOJIOTUYECKHUE IMOCJHEACTBUS MPEANPUHUMAEMBIX
JIEUCTBHM, IIPEIOTBPAILATH UX;

- paclIMpeHue OIbITa JIEATEIbHOCTH 3KOJIOTHUYECKON
HaIlpaBJICHHOCTH;

- OBJIa/ICHUE HABBIKAMHU Y4E€OHO-HCCIIEA0BATENbCKON,
MPOEKTHOU U COLIMAIBHOM NESITEIHHOCTH;

OITACHOCTH BO3JEUCTBUS Ha KUBBIC OpraHru3Mbl OMPEACIICHHBIX BEIICCTB,
IIOHHUMasA CMBbICJI ITOKa3aTCIsa Hp@I[GJ'II:HOﬁ ,Z[Ol'[y(:TPIMOﬁ KOHICHTpaluu




2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJLHOM JUCHUIJIAHBI

«XHUMHUSA»

2.1. O6bem AUCHMIIMHBI M BUABI Y4eOHOI padoThI

Bup yuyeOHoit padoThI

O0beM B yacax

O0beM 00pa3oBaTe/IbHOM MPOrPaAMMBbI AU CHUNIMHBI 40
B T.Y.

OcHoOBHOE coiep:kaHue 26
BT 4.

TEOpEeTUIECKOe O0yUYeHHE 12
MPaKTUYECKUE 3aHATUS 14
nabopaTopHbIe 3aHATHUS -

IIpodeccuonanbHO-0OpHMEHTHPOBAHHOE co/lepaKaHue (Colep:KaHne 12
NMPHUKJIATHOTO MOILYJIs)

BT 4.

TEOpeTUYeCcKoe 00yueHHe 8

MIPAKTUYECKUE 3aHATUS 4

IIpomeskyTounasi arrecramusi B popme nudGepeHnnpoBaHHOTO 3aUeTa 2




11

2.2. TemaTnveckuii IJIAH U CO/lep:KaHNe Y4eOHOH AUCHMIIIMHBI «XUMHSD)

HaumenoBanue pa3aesioB u Conep:xanue y4eOHOro Mmarepuasia (0CHOBHOE H MPo(hecCHOHAIbHO- O0bem | Dopmupyembie
TEeM OPUEHTHPOBAHHOE), J1A00PATOPHBbIEC U MPAKTUYECKHE 3aHATHS, MIPUKJIATHON MOAY/Ib | YacoB pe3yJbTaThbl:
npeMeTHbIE,
OK, JIP,
K
1 2 3 4
Paznes 1. OcHOBBI CTpPOEHMSI BelleCTBA 8
Conep:kanue y4e0HOro MaTepuaJja 2 OK 01, JIP 14,
CoBpemeHHass Mozenb CTpoeHMs aroMa. CHUMBOIMYECKHN  S3BIK  XMMHH. JIP 19
XUMUYECKUN  3J€MEHT. ONeKTpoHHas KoH@urypauus aroma. Kiaccuduxanus
XUMHUYECKHX SJIEMEHTOB (S-, p-, d-ajemeHThl). BasieHTHBIE 371€KTpOHBI. BaneHTHOCTS.
DONEeKTpOHHAsT TMPUPOJla XUMHUYECKOW  CBSI3H.  DJIEKTPOOTPHUIATEIBHOCTh.  BHIbI
XUMHYECKOH CBSI3M (KOBAJICHTHAsl, MOHHAS, METAJUTMUECcKasi, BOJOPOAHAs) U CHOCOOBI ee
00pa3zoBaHwsl.
T L1 [Tepuognueckas cucrema xumuyeckux uemeHToB [[.M. MenneneeBa. duznueckuil
ema 1. o
C cmbica [lepuoanueckoro 3akona JI.M. MenneneeBa. 3akOHOMEPHOCTH H3MEHEHHUS CBOMCTB
TpoeHue aTOMOB
p XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX HMH TIPOCTHIX U CIOXKHBIX BEIIECTB B
XHMHYECKHX JIEMEHTOB H .
N COOTBETCTBUH C TIOJIO)KEHHEM XHWMHUYECKOro nfiieMeHTa B I[lepumommyeckoil cucrteme.
NPUPOIA XUMUYECKOH CBA3H
. MupoBo33peHueckoe u HayyHoe 3HaueHue llepuoamueckoro 3axkona [[.M. Menneneesa.
[Hepuoanyeckuii 3aK0H U
[Iporno3sst JI.M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX IEMEHTOB.
Ilepuoauyeckas cucrema -
Ilpakmuueckan paboma Nel «Onpeoenenue 6u008 Xumuueckux ceaseil 6 2 OK 01, OK 02,
Xxumu4yeckux diemenrtos . U.
COCOUHEHUAX) JIP 14, JIP 19
MemnpaeieeBa.
Ilpakmuueckasa paooma N2 «Pewtenue 3a0au Ha naxodxcoenue 2 OK 01. OK 02
OMHOCUMETbHOU MOAEKYAAPHOU MACCHL, ONPedeleHUe MACCO8OU 001U XUMUYECKUX P 1 4’ P 1 9’
J1IEMEHMOB 8 CILONCHOM BCULECBEY ’
Ilpakmuueckaa padoma Ne3 «Pewienue npaKmMuKo-opueHmupoeaHHbvIX 2
meopemuyeckux 3a0aHUIll  HA  XAPAKMEPU3aAuul)  XUMUYECKUX  I/1eMEHmO8 OK 01. OK 02
«Memannuueckue / HememaniuuecKue Cce0UCMEA, INEKMPOOMPUUAMETbHOCHLL P 1 4’ P 19’
XUMUYECKUX I/IEMEHMO8 6 COOMBEMICHEUU C UX INEeKMPOHHbLIM CHMPOCHUEM U ’
nOJ10)CeHUeM 8 nepuooudecKkoil cucmeme xumuueckux nemenmos /[.1U. Menoeneesay
Pazjnen 2. XuMuueckue peakunu 6
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2.1 Tunel XUMHYECKHUX Conep:xanue y4e0HOro MaTepuaJja OK 01, OK 04,
peakuuii JJIeKTPOJTUTHYECKAS Kiaccudukanus u TAITBI XUMHYECKUX PEAKIIUN ¢ y9acTHEM HEOPTaHHUECKUX JIP 14, JIP 19
AUCCOLUALMS U MOHHBII BemecTB. CocTaBlIeHUE YPABHEHHM peaKIuil COeTUHEHMS, PA3JIOKEHUSI, 3aMEIICHUS,
o0MeH oOMeHa, B T.4. peakluil TOPEHHUs, OKHCIEHUS-BOCCTAHOBICHHUSI.
VYpaBHeHUs OKHUCIIEHHUS-BOCCTaHOBJIeHUs. CTerneHb OKucieHus. OKHUCIUTENh U
BoccTaHOBUTENb. (COCTaBlI€HHE W YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOJOM IEKTPOHHOTO OanaHca. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
B IIPUPO/IE, MPOU3BOICTBEHHBIX MPOLIECCaxX U )KU3HEAEATeIbHOCTH OPraHU3MOB.
Teopus AIEKTPOITUTUYECKOU JIACCOLHALUH. Honsl. DNEKTPOJIUTHI,
HEANIeKTPoNuThl. Peaknuu noHHOro obmena. CocTaBieHHE peakiuii MOHHOTO oOMeHa
MyTeM COCTaBJICHHWS WX TOJHBIX W COKpAIIEHHBIX MOHHBIX ypaBHeHUM. KucinotHo-
OCHOBHBIE peakiuu. 3aJaHus Ha COCTAaBICHIE HOHHBIX peaklIui
Ilpakmuueckana pabooma Ned «Bovinonnenue uHOUBUOYATIbHBLIX 3A0AHUI NO OK 01, OK 02,
YPAGHEHUAM XUMUUECKUX PeaKyuil). JIP 14, JIP 19
Ilpakmuueckan paooma Ne5 «Cocmaenenue cxem 3J1eKMPOITUMUYECKOI OK 01, OK 02,
ouccouuauuu eeuiecme JIP 14, JIP 19
Pazoden 3. Cmpoenue u ceoiicmea Heop2aHu4ecKux 6euiecme
Tema 3.1 Knaccnpuxanus, Conep:xkanyue y4e0HOIro MaTepuaJia OK 01, OK 02,
HOMEHKJIATYPA U CTPOEeHHe [Ipeamer Heopranmveckoil xumuu. Knaccudukaiuss HEOPraHUYECKHX BEIIECTB. OK 04, JIP 14,
HEOPraHN4YeCKHUX BellecTB. IIpocteie u cnoxHble BemecTBa. OCHOBHBIE KJIAacChl CIIOKHBIX BEIIECTB (OKCHIBI, JIP 19

Pu3NKO-XUMHUYECKHE
CBOICTBA HEOPTraHUYECKUX
BeleCTB

THJIPOKCUBI, KHUCIIOTHI, COJIM). B3auMOCBA3b HEOPraHMYECKUX BEIIECTB. ArperaTHble
coctosHus  BemlectBa.  Kpucramnuueckne © = aMmop¢Hble  BemlecTBa.  |HIIbI
KPUCTAJIMYECKUX PpEIIeTOK (aTOMHas, MOJIEKYJIsipHas, MOHHAs, MeTauIn4ecKas).
3aBUCUMOCTh (U3NYECKUX CBOWCTB BEIIECTBA OT TUMA KPUCTALIMYECKOW PpEIIeTKH.
3aBUCUMOCTh XUMHMUYECKOW aKTMBHOCTH BELIECTB OT BHUJAa XUMHUYECKOM CBA3M U TUIA
KpHUCTAITMUECKON pemeTku. [IpuarHbl MHOr0OOpa3usi BEIeCTB.

W neHTndukanys HEOpraHM4eCKuX BEIIECTB.

Meramnel. O0mue ¢u3nueckue U XUMUYECKHe CBOMCTBAa MeTauioB. CrocoObl
NOTy4eHUsl. 3HAYeHUE METAJUIOB M HEMETAJIOB B IPHUPOAE U KHU3HEACATEIbHOCTH
yelloBeKa M opraHu3moB. Kopposuss MeTainoB: BHIbI KOPPO3HH, CIIOCOOBI 3alllUThI
METAJUIOB OT KOPPO3HUHU.

Hemeramipl. OOmme ¢usuueckne W XUMHUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuunaele cBoiictBa HemetaioB [V— VII rpynn. Knaccubukamms m HOMEHKIATypa
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COCIMHEHUI HeMeTauIoB. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IPUPO/IE.

XUMHUYECKHEe CBOICTBa OCHOBHBIX KJIaCCOB HEOPTaHMYECKHMX BELIECTB (OKCHJIOB,
TUJIPOKCHUJIOB, KHUCJIOT, COJIed M Jp.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB IMPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COCTMHEHUH, BHICIINX OKCHJIOB U THAPOKCHIOB.

Pa3znesn 4 CTtpoenue u cBoiicTBa

OPrauHnveCKux BEIIECCTB

Tema 4.1
Knaccudpukanus, crpoenne u
HOMEHKJIATYPa OPraHu4YecKux
BelleCcTB.

Conepxanue y4e0HOro Marepuaa

[Ipenmer Heoprannyeckod xumuu. Kiaccudukanusi HEOPraHUYECKHUX BEIIECTB.
[Ipocteie u cinoxHbie BemiecTBa. (OCHOBHBIE KIIACCHI CJHOXHBIX BEIIECTB (OKCHBI,
TUIPOKCHU]IBI, KHUCIIOTHI, COJH). B3anMMOCBsI3p HEOpPraHWYeCKUX BELIECTB. ArperatHbie
cocrosHus  BemiectBa.  Kpucramimueckue ©  aMop(dHble  BemecTBa.  [HIIBI
KPUCTAIMYECKUX PELICTOK (aroMHas, MOJIEKYJIspHasi, HWOHHAsA, MeTaJUIMYecKasi).
3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEUIECTBA OT THUIA KPHUCTAUIMYECKOW PEIIeTKH.
3aBUCUMOCTh XMMHUYECKON aKTMBHOCTH BEIIECTB OT BHMJIa XMMHUYECKOM CBSI3M M THIIA
KpUCTaJIIIM4eckoi pemeTku. [IpuunHbl MHOrooOpasus BEIIECTB.

Homenknatypa HeopraHM4eCKHMX BEIIECTB: HA3BaHUE BEIIECTBA MCXOAS M3 MX
XUMHUYECKOH (OPMYIIBI WIIM COCTABICHHE XUMHUYECKOH (POpMyNbl MCXOAS M3 HA3BaHUS
BemecTBa 1mo mexayHnapontoi (MIOITAK) wnm TpuBHaIbHONM HOMEHKJIATYPE.

Pemenne mnpakTUYecKWx 3aJaHUN MO KJIacCH(UKAIMK, HOMEHKIAType W
XUMHYECKUM (OpMyJiaM HEOPraHMYECKHX BELIECTB PAa3IMYHBIX KiaccoB (yrapHblil ras,
YIJIEKMCIIBIM Ta3, aMMHUaK, TalleHash WU3BECThb, HErallleHash W3BECTb, NUTbEBas coja U
NpYTHUX): Ha3blBaThb M COCTaBIATH (OPMYNIbl XMMHUYECKHUX BEIIECTB, ONPEICNATh
IIPUHAJUIEKHOCTD K KJIacCy.

Hctounuku xumuueckoil uHpopManuu (CpeicTB MaccoBoil HMH(GOpMAalLUHU, CETb
Wntepner u npyrue). llomck wuHpoOpManuu 1O Ha3BaHUAM, WACHTHPHUKATOPAM,

CTPYKTYpHBIM (popmysam

OK 01, OK 04,
JIP 14, JIP 19

4.2 CpoiicTBa OpraHu4ecKHX
coeINHEeHUu

DU3NKO-XUMUYECKUE CBOMCTBA OpPraHUYECKUX COCIUHEHUM OTHENBHBIX KJIIACCOB
(ocobenHocTH KiaccupuKallu U HOMEHKJIATypbl BHYTPHU KJIacca; TOMOJIOTHYECKUN Pl U
obmast gopmyna; u3omepus; (GU3NICCKUE CBOWMCTBA; XMMHUYECKHE CBOWCTBA; CIOCOOBI
MOJTyYCHHS ):

— TpeNeNbHbIE YIIIEBOAOPObI (aTKaHbl U ITUKJIOAIKaHbl). [opeHre MeTaHa Kak OJIUH U3
OCHOBHBIX HCTOYHHKOB TeIUIA B TMPOMBIIUIEHHOCTH U ObITy. CBOHCTBa MPHUPOIHBIX
YIJIEBOAOPOAOB, HAX0XKICHUE B MPUPOJIE U MPUMEHECHHE aIKaHOB;

— HempenenbHbIe (JIKSHBI, aJIKUHBI W aJIKaJIUCHBI) U apOMaTHYECKHE YIJIEBOIOPOIBI.

OK 01, OK 02,
JIP 14, JIP 19




14

FOpeHI/IG alCTUJICHA KaK UCTOYHHUK BBICOKOTCMIICPATYPHOI'O INIaMEHU JJIsI CBAPKU U PC3KU
METaJIOB

— KHCJOpOACOAEpXKallle COEIUHEHUS (CIUPTBI M (EeHOJbl, KapOOHOBBIE KHCJIOTHl U
3QUphl, anpAETUAbl W KETOHBI, JKUpPbI, ymieBoibl). llpakTuueckoe nNpuUMEHEHUE
STUJIGHIIIUKONS, DiuiepuHa, ¢eHona. llpumenenue Qopmanbaernaa, areranbaeruia,
YKCYCHOHM KHCIOTBI. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT. Moromue cBOWCTBa
MBLJIa

—  asoTcolepXkallue  COCOUHEHUs  (aMHMHBI WM aMUHOKMCIOTBI,  OEJKH).
BricOKOMOJIEKyNIsipHbIE  COEAMHEHHsS] (CHUHTETHYECKHE M OMONOTHYECKHU-aKTHBHEIE).
MoHomep, monumep, CTpyKTypHOe 3BeHO. llomumepusanms 3TuUiI€Ha Kak OCHOBHOE
HAalpaBJICHUE €r0 UCIONIb30BaHUS.

['eHeTHUECKas CBSI3b MEX/1Y KJIACCAMM OPTaHUYECKHX COeAMHEHHH

Ilpakmuueckan paboma Neb «Pacno3nasanue naacmmacc u 60J10KOH» OK 01, OK 02,
JIP 14, JIP 19
Ilpakmuueckan paooma Ne7 «Peuwienue 3xcnepumenmaibHulx 3a0a4 Ha OK 01, OK 04,
uoeHmupuKayu op2anuYecKux coeOuHeHu) JIP 14, JIP 19
Pasnen S PacTBopsl
5.1 IlonsiTHe 0 pacTBOpax Conep:xanue y4e0HOIr0 MaTepuaa OK 01, OK 02,
PacTtBopenne kak  Qusuko-xumuueckuit mpouecc. PactBopbl.  CriocoOsl OK 07
[IPUTOTOBJIEHUS PAcTBOPOB. PacTBoprMOCTh. MaccoBast [0 pacCTBOPEHHOIO BEILIECTBA. JIP 14, JIP 19

CwMmbICiT TIOKa3aTessl NMpeAeabHO JONMYCTHUMON KOHIIEHTpAalUMM U €ro MUCIOJIb30BaHHE B
OLIEHKE IKOJIOIMYeCKON 0€301aCHOCTH.
[IpaBuia sKOIOrHMUECKH LIE€IECO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM J€ATEIbHOCTU
B LEJSIX COXPAHEHMs CBOErO 3[0POBbS M OKPY)KAIOIIEH IPUPOJHOM CpENbl; OMACHOCTh
BOSI[GI\/'ICTBI/ISI Ha JXUBBIC OPraHU3MBbI OIIPEACIICHHBIX BCIICCTB.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX pAcCYETHBIX 3aJaHUW HAa PACTBOPSI,
HCIIOJIB3YCMbIC B OBITOBOH U HpOHSBO}ICTBGHHOﬁ ACATCIIBHOCTHU YE€JIOBCKaA
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Ilpakmuueckaa paboma Ne 8 «Ilpuzomoenenue pacmeopa 3a0anHHOU 2 OK 01, OK 02,
KOHUeHmpayuu). JIP 14, JIP 19
Paznesn 6 Xumus B npogeccuu 10
(IIpodeccnoHaTIbLHO-OPHEHTHPOBAHHOE COJeP:KaHUe (Coaep:KaHue MPUKJIATHOIO MOAYJIA))
JAnddepenuupoBaHHbIii 3a4€T JAnddepenuupoBaHublii 3a4€T. 2
Bcero 40
IIpodeccnonabHO-OPUEHTHPOBAHHOE CO/lepPKaHue (Colep:KaHue MPUKJIATHOTO MOLYJIs1)
(23.02.07 «Texuuueckoe 00C/JTyKMBAHHE M PEMOHT JIBUraTeJIeil, CHCTEM H arperaroB aBTOMOOMJIEi»)
Pa3znesn 6 Xumusi B ObITY U IPOU3BOJACTBEHHOM 1€ATEIHLHOCTH YeJI0BeKa 10
Tema 6.1 Xumus B ObITY U Conep:xanue y4e0HOro MaTepuaJja 2 OK 01, OK 02,
NMPOU3BOACTBEHHOM Hoseimme noctmkeHHss XMMUYECKOW HAyKM M XMUMHUYECKOW TexXHosoruu. Ponb OK 04, JIP 14,
JeATEeJIHLHOCTH YeJ10BEeKa XUMUU B OOECMEYEHUH HKOJOTHYECKOM, DHEPreTHUYECKOM M TMHIIEBOM Oe30MacHOCTH, JIP 19
XumMHYecKHe BellecTna, pa3BuTuu MeauIuHbL. [IpaBuna moucka W aHanmM3a XUMHYECKOW WHOpMAIU U3
NnpuMeHsieMble PHU pPa3IUYHBIX WCTOYHUKOB (HAydyHass W y4eOHO-HAydHas JUTEparypa, CPeAcTBa MacCOBOM
NMPOU3BOICTBE padoT uHbopmaium, cetb HTepHeT.
XuMuuyeckue BelecTBa, NpuMeHsieMble NPH MPOU3BOICTBE PadoT
Boma. PactBopel. Boma kak pacTBOpHUTenb. DNEKTPOIUTHI U HEINEKTPOUTHI.
Kpucrannorugparel. I[lpumeHenue Boabl B TEXHHUYECKUX IeisiX. JKeCTKOCTh BOIBI U
crocoObl ee ycrpaHeHus. Amneranpaerun. [IpumeHenwe. MeTaHON. DTHIECHIIHKOIb.
OMynbcuu U cycrieH3uu. 3oiau u renu. [Ipomotopsl. Karanutuueckue sapl. UTHruOUTOpSI.
[TonuBuHMIXIO0pUA, oauTeTpadTopsTHIEeH (Tednon). DenonodopmanbaeruiHbie
rmacTMacchl.  [IpuMeHeHne XWUMHUYECKHX BOJIOKOH. Kraccudukamuss u Ha3HaueHUE
kayuykoB. Knaccudukanuss u HazHaueHue pesuH. [lneHkooOpasyromnue Mmacna. 3ameHa
KUPOB B TEXHHUKE HEMHIIEBBIM ChIpbeM. CHHTETHYECKHUE MOIOUIUE CPEACTBA. AIICTOH.
Enkue menouu, cepHas KHCIOTa.
Ilpakmuueckan pavoma N9 «llpuzomosnenue 3eecmkoil 600bl U ycmpaHenue 2 OK 01, OK 02,
ee HeecmKoCmu . JIP 14, JIP 19
Ilpakmuueckasa pavoma Ne 10 «Peuwienue IKcnepumenmanbHulx 3a0a) 2 OK 01, OK 02,
JIP 14, JIP 19
Tema 6.2 Xumunueckue Conep:xanue yueOHOro MaTepuaJja 2 OK 01, OK 02,
NPOLECCHI IPU NPOU3BOIACTBE PactBopenune. TermnoBble 3(QexTsl MpH  pacTBOPEHUH. DIEKTPOTUTHUSCKAS OK 04, JIP 14,
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padort

JUcconualus. PeaKHI/II/I OKHCJICHHA W BOCCTAHOBJICHHA OpPTraHUYCCKUX BCIICCTB.
DJIEKTPONM3  PacIUIaBOB.  DJEKTPOJIU3  pacTBOpoB. IIpakThueckoe MPUMEHEHHUE
snekrponm3a. Karamm3. [oMOreHHble M TeTEpOreHHBbIC KaTaiau3aTopbl. KoHpeHcamws.
Kpucramm3anus. Cyonumanus u aecyonumarus. Koarysis.

[MomukonneHcanmus ¢dopmanpaerunga ¢ Genomom B ¢GeHoT0GOPMATBICTUIHYIO
cmony. Byskanuszarms kaydyka. OCHOBHbIC HAMPaBICHUS MPOMBINUICHHOW MepepabOTKu
npUpoaHOTO Ta3a. [Iporiecchl MPOMBIIUICHHON TIepepaOdOTKH He(TH: KPEKHHT, pU(OPMUHT.
OKTaHOBOE YHCII0 OCH3MHOB M [[ETAHOBOE YKCIIO TU3EJILHOTO TOIMBa. KoKkcoXxuMudeckoe
IMPOU3BOJACTBO U €T0 NPOAYKI M.

JIP 16, JIP 19

Tema 6.3 be3onacHoctb Tpyaa
npu padore ¢ XUMHYECKHMU
BellleCTBAMU

Conepxanue y4e0HOro MaTepuaia

OnacHple W BpeIHBIC MPOU3BOACTBEHHBIC (PAKTOPBL. TOKCHYHOCTH XUMHYECKHX
BEIIECTB, BXOAIIUX B COCTAB TOILIUBA, MACeI, TOPMO3HOM KUAKOCTH U JIp.

ToKCHYHOCTh METaHOJIa W TPaBHWJIA TEXHUKH O€30MacHOCTH MpH padoTe C HHM.
TOKCHYHOCTD STUJICHIJIMKONS U MpaBUjla TEXHUKU 0€30MacHOCTH MPH paboTe ¢ HUM.

BrusiHue XUMUYECKUX BEIECTB HA OPTAaHU3M YeJIOBEKa IIPH MTPOU3BOACTBE PadoT:

(a) TokcMYHBIE CBOMCTBA, BKJIIOYAsl KaK OCTPOE, TaK U XPOHHUECKOE BO3JIEHCTBUE
Ha BCE YaCTH Tea;

(6) xumMuyeckue wnu (HU3NUECKHE XapaKTePUCTHKH, BKIIOYAs BOCIIAMEHSEMBIE,
B3PBIBHBIC, OKHCIIUTEIIBHEIC H

OTIacHbIE PEAKTUBHBIE CBONCTBA;

(B) KOPPO3HOHHBIE UJIH pa3pa’karolie CBONCTBA;

(r) anneprudeckue v Bo30yKIaoIIue CBOMCTBA;

(1) KaHIIEpOT€HHOE BO3/IEHCTBHUE;

(“TepaToreHHble U MyTareHHbIe BO3ICHCTBUS,

(>k) BO3aEHCTBHE HA PENTPOAYKTUBHYIO CUCTEMY.

CriocoObl CHIKEHHs] HETaTMBHOTO BO3JEHCTBUS Ha 3/J0pPOBbE YeNOBEKa IMpu
IPOM3BOACTBE PA0OT.

OK 01, OK 02,
OK 04, OK 07,
JIP 09, JIP 10,
JIP 11, JIP 14,
JIP 16, JIP 19

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IePKAHME (COAepPKAHNE PUKIIATHOTO MOXYJIs1)

(23.02.01 «Opranuszanus nNepeBo30K M yIpaBjJeHHe HA TPAHCHOPTe (110 BUIaM)»)

Pa3znen 6 Xumusi B ObITY M IPOM3BOJACTBEHHOM JeSITeILHOCTH YeJ10BEKA

10

Tema 6.1 Xumus B ObITY 1
NPOU3BOACTBEHHOM
AeATeJLHOCTH YeJ0BeKa

Conepskanue y4eOHOro Marepuaa
Hogselimue AOCTHKEHHST XMMHYECKOM HAyKM M XUMUYECKOM TexHosoruu. Posb
XUMUU B OOECIEYCHUH HKOJOTHYECKOM, DHEPreTHYECKOM M THINEeBOM O€301acCHOCTH,

OK 01, OK 02,
OK 04, JIP 14,
JIP 19
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XuMHUYecKue BellecTBa,
NpUMeHsieMble IPH
NPOU3BOJACTBe padoT

pasBuTHH MeauIUHBL [IpaBuia ToMCKa W aHaIHM3a XUMHYECKOW WHOpMAIUU U3
pa3MYHBIX MCTOYHUKOB (Hay4yHas W y4eOHO-Hay4Hasl JHUTeparypa, CpPelCTBa MacCOBOU
uHpop™MaIun, cetb uTepHeT)

[IpuponHbie, UCKyCCTBEHHBIE U CHHTETHUYECKIE XUMUUECKUE BEIlIECTBA.

Bona. PactBopsl. Boga kak pactBopuTenb. ONEKTPOIUTHI U HEIIEKTPOUTHI.
Kpucranmnoruaparsl. IlpuMenenue BoAbl B TEXHHYECKUX MesaX. JKecTKOCTh BOABI U
crocoObl ee ycTpaHeHus. Aueranpiaerua. [Ipumenenuwe. MeTaHON. DTUICHIIIHKOIb.
OMynbcuu u cycrien3un. 3ou u renu. [Ipomotopsl. Karanutudeckue sapl. UTHTHOUTOPEI.

[TpumeHeHne XMMHUYECKUX BOJOKOH. Kiaccupukamust ¥ HazHAuYCHHE KaydyKOB.
Knaccudukamuss u HazHaueHue pe3uH. CHHTETHUECKHE MOIOIUe cpeacTBa. Enkue
IIEJI0YH, CepHast KHCIIOTa.

Ilpakmuueckaa padoma Ne9 «Ilpuzomoenenue j3cecmkoii 600vl u ycmpaHenue OK 01, OK 02,
ee HeecCmKoOCmuL. JIP 14, JIP 19
Ilpakmuueckasa paooma Ne 10 «Pewienue sxcnepumenmanbHviX 3a0a4) OK 01, OK 02,
JIP 14, JIP 19
Conep:xanue yueOHOro MaTepuaJja OK 01, OK 02,
PactBopenue. TemnoBbie 53(@exTsl MpH PpacTBOPEHUH. IEKTPOTUTHUECKAS OK 04, JIP 14,
auccoumranus. Peaknuum OKHCIEHHMS H  BOCCTAHOBIICHMSI OPraHUYECKUX BEIIECTB. JIP 16, JIP 19
Tema 6.2 Xumnueckue ONeKTpoin3  pacIulaBoB.  ODJEKTPOIW3  pacTBOpoB. [IpakTnueckoe npuMeHEHHE
Npoueccsl Npu Npou3BoAcTBe | ’nekTponus3a. Karanu3. [omoreHHsle M rereporeHHble Karanuzatopsl. KonpeHcanus.
paodort Kpucrammmzanus. Cyonumanus u necyonumanus. Koarymsims.
[Iporneccsl mpoMbllIUIEHHON NepepaboTKH HeTH: KpeKHUHT, pudopMUHT. OKTaHOBOE
yKciio OEH3MHOB U 1IETAHOBOE YHUCIIO IU3eNIbHOTOo TomnBa. Kokcoxumuyeckoe
IIPOU3BOJICTBO M €T0 NPOAYKLHS.
Tema 6.3 besonacHocts Tpyaa | Conep:xanue yueGHoro Marepuaa OK 01, OK 02,
npu padore ¢ XHMHYECKHMHU OnacHble ¥ BPEIHBIE NMPOM3BOACTBEHHBIE (DAKTOPhl. TOKCMYHOCTH XMMHYECKHX OK 04, OK 07,
BelleCTBAMH .
BEIIECTB paboueil 30HbI U MpaBUJia TEXHUKU O€30TIaCHOCTH. JIP 09, JIP 10,
BnusiHne XMMHMYECKMX BELIECTB pabodell 30HBI HAa OpPraHU3M YeJOBEKa IpH JIP 11, JIP 14,
MIPOU3BOJICTBE PAOOT: JIP 16, JIP 19

(a) TOKCHUYHBIE CBOMCTBA, BKJIIOUAsi KAK OCTPOE, TaK U XPOHUUYECKOE BO3JECHCTBUE
Ha BCE YaCTH Tea;

(0) xumuueckue WM (HU3NYECKUE XAPaKTEPUCTUKH, BKIIOYAsl BOCIUIAMEHsEMBIE,
B3PBIBHBIE, OKMCIIUTENIBHBIE U
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OTIaCHbIE PEaKTUBHbIE CBOMCTBA;

(B) KOPpO3MOHHBIE WM pa3Apakatolie CBOMCTRA;

(T) a;uteprudeckue U BO30yKJaroIInue CBOMCTBA;

(1) KaHIIEpOTEHHOE BO3/ICHCTBHE;

(“TepaToreHHble U MyTareHHbIE BO31EHCTBYS;

(k) BO3EHCTBUE HA PENIPOLYKTUBHYIO CUCTEMY.
Crioco0bl CHUKEHHUSI HETaTUBHOTO BO3/IEHCTBHS XMMUYECKUX BEIIECTB paboueii 30HbI Ha
3JI0POBbE YEJIOBEKA.

IMpodeccnoHaILHO-OPHEHTHPOBAHHOE COIeP:KaHNe (CoMepKaHUE MPUKJIATHOTO MOTYJIs)

(43.02.17 «TexHO0JIOTMH MHAYCTPUH KPACOTHDY)

Pasznen 6 Xumusi B ObITY M IPOM3BOJACTBEHHOM AeATE1bHOCTH YeJI0BEKa 10

Tema 6.1 Xumus B ObITY U Conep:xanye y4e0HOro MaTepuaJjia 2 OK 01, OK 02,
NPOU3BOACTBEHHOM Hogelimme noctmkeHuss XMMUYECKOM HAayKHM M XHUMHYECKOW TEXHOJOTHWH. Poib OK 04, JIP 14,
AeATeTbHOCTH Ye10BeKa XUMHUU B OOECHEUEHHM HKOJOTHMUYECKOW, PHEPreTHMYecKod M NHIIEBOH 0e30macHOCTH, JIP 19

XuMHuuyeckne BeliecTna,
NpUMeHsieMble IIPH
NMPOMU3BOACTBE PadoT

pazButun MenuuuHbl. [IpaBuia moucka M aHalIM3a XUMHUYECKOW uWHGOpManuu u3
pa3IMYHbIX UCTOYHUKOB (HayyHass M yuyeOHO-HayyHas JUTeparypa, CpeicTBa MacCOBOU
uHbopMmanuu, cetb HTepHer).

XUMHYECKHH cocTaB BoJoC. JcxomHble Marepualbl, HCIOJIb3yEeMbIE UL
MPOU3BOJCTBA MappIOMEPHO-KOCMETHUECKUX TOBapoB. KHCIOTH, OCHOBaHUS, COJIH,
BOJIHBIE IIEJI0YHBIE PACTBOPBI.

Kupsl. Bocku. Owmynbratopsl. Jlymmctele BemiecTBa. OQHUpPHbIE Macia.
XKemupyromue BemectBa. buonorndyeckn axtuBHble BemectBa (BAB).  Cmonbl
Monocaxapupl 1 nonucaxapubl. CiupTel. Abaerupl U KeToHbl. HeTenporyKTh.

Kpacurenu aiis Bonoc.

Jle3uHdunupyromue cpecTBa: XJIop U XJIOPCOAEpKallue COeUHEHNs; o, OpoM
U UX COCIMHEHMS; NTepeKUCcHbIe coeauHenus; [IAB; anbaerunpl; KUCIOTHI, HAJAKUCIOTHI U
HEKOTOPBIE UX COJIN; CHUPTHI; EHOIBI, KPE3OJIbl U UX MMPOU3BOJIHBIE U AP.

Moromue cpeactsa ans Bonoc. Meia. Kocmernueckue cpeacrsa. Cpeacrsa i
JICYEHMS KOKH T'OJIOBBI ¥ BOJIOC.

[Tpenapats! a1s obecuiBeurBaHus Booc. [IpenapaTs! 1151 XUMUYECKON 3aBUBKH.

CpenctBa JeKOPaTUBHON KOCMETHKH.

IInacTmMacchbl 1 MeTaIBL.

Boga. PactBopbl. Boma kak pactBopureinb. [IpumeHeHnMe BOIbI B TEXHHYECKHX
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1essix. JKecTKoCTh BOJIbI M CIIOCOOBI €€ YCTPaHEHUsL.

Ilpakmuueckana padoma Ne9 «Ilpuzomoenenue j3cecmkoii 600vl u ycmpaHenue OK 01, OK 02,
ee JHeecCmKoCmu . JIP 14, JIP 19
Ilpakmuueckasa pavoma Ne 10 «Pewienue sxcnepumenmanbHviX 3a0a4) OK 01, OK 02,
JIP 14, JIP 19
Conep:xanue yueOHOro MaTepuaJja OK 01, OK 02,
XUMUYECKUe peaKI1K MPU OKpaIIMBaHUK U 00€CHBEYMBAHUU BOJIOC. OK 04, JIP 14,
ObecrBeunBanue Bojoc. Peakuus mepekucH BOJOPOAA C IMUTMEHTOM BOJIOCA. JIP 16, JIP 19
Oxucnenue kpacuteneid. PactBopenue kak (prU3HKO-XUMUYECKUHN TPOIIECC.
Paspyiienune BOZOPOIHBIX CBsI3€il B BOJOCE MPU 3aKpYYMBAHUU Ha OUTYIH WITH
Tema 6.2 Xumnueckue 3ABHBKE C NIOMOIIBIO (ena, .
XHWMHUYECKHE PEAKIIUH NIPU BBINIOJIHEHNN XUMHYECKON 3aBUBKH.
npouecchl NpH NPOU3BOACTBE . .
paGor Pa3pymienue coneBbix CBA3SCH B IIENOYHOMH cpefe.
Pa3pymienue cepHbIX CBA3€H MO AEHCTBUEM XMMHUUYECKOTO IIpernapara.
Peakuust okuciaeHus, BbI3biBaeMasi PUKCakeM IIPU XMMHUECKOM 3aBUBKe.
Peakuus velrpanuzanuu.
XUMUYeCcKre IpOoLeCcChl, IPOUCXOSIINE TPU UCIIOIB30BAaHUN MHCTPYMEHTA.
Koppo3ust metaminoB: XuUMH4ecKass U sieKTpoxumuuyeckas. CrocoObl 3aluThl
METaJJIOB OT KOPPO3HUH.
Conep:xanue y4e0HOro MaTepuaJja OK 01, OK 02,
OmnacHble W BpeIHbIE MPOU3BOACTBEHHBIC (DakTOpbl. TOKCMUYHOCTH XUMHUYECKHUX OK 04,0K 07,
BEIIIECTB, BXOJAIINX B COCTAB KpacHTeIel, KOCMETHUECKUX CPEACTB, AC3UH(PULINPYIOMINX JIP 09, JIP 10,
Tema 6.3 Be3zonacHocTsh Tpyaa | CPEICTB, MOIOIIMX CPEICTB IS BOJIOC, CPEICTB [UIsl yXO/a U JICYEHUS BOJIOC, TIPEMaparoB JIP 11, JIP 14,
npu padore ¢ XMMHYECKMMH | Ui XUMHUYCCKOM 3aBMBKH. IIpaBuia O6e30mMacHO#l paboThl ¢ XMMHUYECKHMH BEIIECTBAMH, JIP 16, JIP 19

BemieCreaMu

BXOJAIIUMH B COCTaB MapProMepHO-KOCMETUUYECKUX TOBAPOB.

Bo3zaeiictBue paznuyHBIX CpPEJICTB Ha KOXY M BOJOCHI KJIMEHTAa WU MacTepa.
CnocoObl CHMW)KEHHS HEraTUBHOTO BO3JEHUCTBUS KOCMETHYECKUX CPEJICTB Ha 3/10pOBbE
YyeJI0BeKa.




3. YCJIOBUSI PEAJIM3ALIMYA TPOTPAMMbI OBLLIEOBPA30BATEJIBHOM
JUCLMIINHBI

3.1. MarepuajibHO-TeXHH4YecKOe o0ecnieyeHne yueOHoro kadunera «Kadbuner Xumum»
O0opynoBanue y4eOHOro kabnHera:
- IOCa/I0YHbIE MECTa MO KOJMYECTBY 00YUarOIINXCS;
- pabouee MeCTO IpenojaBarTes;
- IEMOHCTPALIMOHHBIN CTOJT;
- BBITSDKHOH 1IKad;
- yueOHO-HarisAHble MocoOus MO XMMMU: NEpUOAMYEcKas CHUCTeMa XMMHMYecKux siemeHtoB J[.U.
MeneneeBa, psja HanpspKEHUE METayuloB, TaOMUIA PACTBOPUMOCTH COJIEH, KUCIOT U OCHOBAaHHWH B
BOJI€, TUTAKaThI IO 00IIEH U HEeOpraHMYECKON XUMHUU; TUTAKaThl IO OPraHUYeCKON XUMUU;
- koyutekiuu: «Metamnel», «['opHble oponb», «llmacTMaccsl U BOJIOKHA», MOAEIN OPraHUYECKUX
BEIIECTB.
- 1abopaTtopHoe 00OpYJIOBAaHUE: XUMHYECKasl MOCY/1a, XUMHUYECKHE PEAKTUBBI, JJaA0OPaTOPHBIE BECHI U
Pa3HOBECHL.
- uu¢poBble 00pa3oBaTENbHBIE PECYpChl: KOMIIBIOTEpHAs NporpamMma «XuMmus. BupryanbHas
mabopaTopus.
Texnnueckue cpeacTsa o0yueHus :
- KOMITBIOTEP C JTULEH3UOHHBIM IPOTPaMMHBIM 00€CTICUEHUEM;
- MyJIbTUMEUATIPOEKTOP.

3.2. UndopmanuoHHOe 00ecnedeHre peain3aly NporpaMmbl

OcCHOBHbIE HCTOYHUKH:

1. Tabpuensa, O.C. Xumus: yuebnuk 10 xmace/ O.C. T'abpuensa, U.I'. Octpoymosn, C.A.
CnankoB. - — M.: IIpocBemenue, 2022.- 128 c.

2. T'adbpuensn, O.C. Xumus: yuebnuk 11 kmace/ O.C. TI'abpuensa, U.I'. Octpoymosn, C.A.
CnankoB. - — M.: IIpocBemenue, 2022.- 128 c.

JlonoTHUTEeIbHbIE HCTOYHUKH:

1. I'abpuensu O.C., OctpoymoB WN.I'., Cnagkxos C.A., HopodeeBa H.M. Xumus: [Ipaktuxkym. —
M.: Axagemus, 2020.-404 c.

HNurepHer-pecypcesbi:

o [Ilopran ¢dynaamenranpbHOr0 XMMu4Yeckoro obpaszoBanus ChemNet. Xwumudeckas
nHpopmarnmonHas ceth: Hayka, oOpa3oBaHue, TeXHOIOTHH http://www.chemnet.ru

e ['azeTta «XuUMUA» U CalT A7 yuuTens «5 uay Ha ypok xumum» http://him.1september.ru

o AJIXUMUK: cairt JL.FO. Anux6eposoit http://www.alhimik.ru

e OCHOBBI XUMUU: 3JIEKTPOHHBIN yueOHuK http://www.hemi.nsu.ru

o OTKpBITHIN KOJUTeK: XuMus http:/ www.chemistry.ru

e JlucTaHIMOHHAS OJUMIHANA TIO0 XHMHH: TEICKOMMYHHUKAIMOHHBIN 00pa3oBaTelbHBIN

poekT http://www.edu.yar.ru/russian/projects/predmets/chemistry

e 113 onibiTa pabothl yuntens xumun: cait H.FO. CeicManoBo# http://sysmanova.narod.ru

o Kabuner xumun: cailt JI.B. PaxmanoBoit http://www.104.webstolica.ru

e KouTpen — Xumus aist Bcex: yueOHO-UH(POPMALMOHHBIN caiT http://kontren.narod.ru

e OnnaiiH-cripaBOYHUK XUMHU4eckux anneMeHToB WebElements http://webelements.narod.ru

o [TonynspHas OMOIMOTEKAa XUMHUYECKUX AJIEMEHTOB http://n-t.ru/ri/ps

e DekTpoHHass OuOIMOTeKa Yy4eOHBIX MaTepuanoB Mo xumuu Ha mnopraie Chemnet
http://www.chem.msu.su/rus/elibrary

® DJIeMEHTHI J)KU3HU: calT yuutens xumuu M.B. ConoBbeBoit http://www.school2.kubannet.ru

o Dunukioneaus «IIpupona Haykm»: Xumus http://elementy.ru/chemistry
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4. KOHTPO.JIb Y OIIEHKA PE3YJIBTATOB OCBOEHMSI OBIIIEOBPA3OBATEJILHOM

Kontrpons u oneHka pe3ylbTaTOB OCBOCHHUS Y4Ye€OHOW TUCIUILIMHBI
MpenojaBaTeieM B IMPOLIECCE TMPOBEICHUSI MPAKTUYECKUX 3aHSATHUH,

JUCLUIINHBI

O6yan-OH_[I/IMI/ICH HMHAUBUAYAJIbHBIX 3aIlaHI/II7L

OCYHICCTBIIACTCA

a TakKXC BBbIIIOJHCHUA

Pazgesnl ®opMmupyembie IToxa3aresn chopMHUPOBAHHOCTH ®opMa KOHTPOJIA
MPOrpaMMbl KOMIETEeHIINI
Paznean 1. OK 01 JlemoHCTpUpYeT 3HAaHUSI OCHOBHBIX YerHblit onpoc,
OCHOBBI MOHATHIA XUMHUH, 3HAHUS O CaMOCTOsITeNIbHAS
CTPOCHUs MEXaHU3MaX XUMHUYECKHX PEaKIHid, pabora,
BellecTBa TEPMOJIUHAMUYCCKUX U KHHETUYECKUX MpaKTU4eCcKast

3aKOHOMEPHOCTAX MX MPOTEKaHMUs, pabora

MPUMEHSET Ha MPaKTUKE TECTUPOBAHUE

JleMoHCTpHpYeT U npuMeHsieT 3HaHus | auddepeHnupoBanH

HOMEHKJIATYpbl XHMUYECKHX BELIECTB BIN 3a4eT

OK 02 OcCyIIecTBISIET TOUCK XUMHUYECKON

UHPOPMALIUN U KPUTUYECKHU ee

aHAN3UPYET;

MOHUMAET 3HAYUMOCTh XUMUYECKON

UHPOPMALUK ISl YCICITHON

npoheCCUOHATBHOMN IeATEeIHHOCTH;

OnennBaeT nHpopMannio B IU(PPOBOi

cpeze, ee JOCTOBEPHOCTH,

CIOCOOHOCTH CTPOHTD JIOTUYECKUE

YMO3aKJII0UYEHHUsI HA OCHOBAHUHU

nocTynaromerd nHhopMaIHi U JaHHBIX
Pazpgea 2. OK 01 Hcnonp3yeT OCHOBHBIE OHATHUSA CamocrogrenbHas
XumMnueckune XHMUH, TPUMEHSIET COOTBETCTBYIOIIHE paborta,
peakuuu TIOHSITHSI TP OTIMCAHUU CTPOCHHUSI U MpaKTHU4YecKas

CBOICTB HEOPTaHUYECKUX U pabota

OpPTraHNYECKUX BEIIECTB U UX TECTUPOBaHHE

MPEeBpaIICHNU, UCTIONIB3YeT CUCTEMHbIE | mudepeHIIMPOBaHH

XMUMHUYECKUE 3HAHUS JIJIs1 OO BSICHEHUS BIif 3a4eT

Y MIPOTHO3UPOBAHHUS SIBJICHUH,

MMEIONINX €CTECTBEHHOHAYIHYIO

MIPUPOTY

JleMOHCTpHpPYET 3HaHUSI O MEXaHU3MaX

XMUMHUYECKUX PEaKIINH,

TEPMOAMHAMUYECKUX U KHHETHIECKUX

3aKOHOMEPHOCTSX MX MPOTCKAHUS

OK 04 [Tpumensier MeTOIbI HAYYHOTO

MO3HaHUS, OOBSCHAET Pe3yIbTaThI

MIPOBEJICHHBIX OMBITOB, JIEJIAET

BBIBOJIBI, TPUMEHSIET METOIbI

HAYYHOTO MTO3HAHUS NP PEIICHUN

NPaKTUYECKUX 3a7a4
Paszoen 3. OK 01 JleMoHCTpUpYET 1 MPUMEHSET 3HAHUS CamMocTosiTeNbHas
Cmpoenue u HOMEHKJIATYPbl XUMUYECKHX BEIIECTB. paborta,
ceoiicmaa [Tpon3BoOAMT pacyeThl MO0 XUMUIECKUM | muddepeHIINPOBaHH

dbopMynaM 1 ypaBHEHHSIM XUMHYECKHX BIW 3a4eT
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HeopzanudyecKux
eeujecme

peaKuu;

IJIAHUPYET U NPOBOAUT XUMUUYECKUN
HKCIIEPUMEHT, (POPMYIIHPYET LEb,
JACJIACT BbBIBOJIbI

OK 02

OcyIecTBIIseT MOUCK XUMUIECKOU
UH(POPMALIUN U KPUTUYECKHU €€
aHaIM3UpPyeT

[ToHuMaeT 3HaYUMOCTh XUMHYECKOH
UHPOPMAIUK IS YCIICIITHON
npo(eCCHOHANBHOMN IEeSITeNbHOCTH
OnenuBaeT nHpopManuio B UPpoBoi
cpene, ee JOCTOBEpHOCTb,
CITOCOOHOCTh CTPOUTH JIOTHYCCKHUE
YMO3aKIIIOYEHHS Ha OCHOBAaHHU
HOCTYTAKOIIeH HHPOPMAIINHU U TAHHBIX

OK 04

[IposiBiIsieT yBaXXKUTENbHOE OTHOLLIEHUE
oOyyarommxcst K pesyjbraram
COOCTBEHHOTO U YYyXOTO Tpyaa
[1posiBisieT KOMMYHHUKaTHBHOE
OTHOIIICHUE K KOJIIEraM, pYKOBOJICTBY
U KJIMEHTaM

Pa3nen 4
Crtpoenue n
CBOMCTBA
OpPraHuYecKux
BelleCTB

OK 01

HpOI/I?)BO)II/IT PpacuCThl 10 XUMHUYECKUM
bopmyaM 1 ypaBHEHHSIM XUMHYECKHIX
peaKIuii;

IJIAaHUPYET U NPOBOAUT XUMUYECKUAN
AKCIIEPUMEHT, POPMYIHPYET 1EINb,
JCJIACT BbIBO/JbI

OK 02

Ocy1ecTBiIgeT NOUCK XUMHYECKOM
MH(POPMALIUN U KPUTUIECKHU €€
aHAJIM3HUPYET

[ToHumaeT 3HaYUMOCTh XUMHUYECKON
UHPOPMALUK IS YCIEeITHON
npogecCHOHANBHON AEATEIbHOCTH
OuenuBaet uHpopmanuio B LuppoBoit
cpene, ee JOCTOBEPHOCTb,
CIIOCOOHOCTH CTPOUTH JIOTHYECKUE
YMO3aKJTFOUYCHHUSI HA OCHOBAHHUU
nocTynaromed HHpopMaI U JaHHbBIX

OK 04

[IposiBnsieT yBaXXUTEIbHOE OTHOIICHHUE
o0y4Jaronuxcs K pe3yjabraram
COOCTBEHHOT'O U 4Y’KOTO Tpy/ia
[TposiBiIsieT KOMMYHHKAaTHBHOE
OTHOIIICHHE K KOJUIEraM, PyKOBOJICTBY
1 KJIMCHTaAM

CamocrosiTenbHast
pabora,
MpaKTUYecKas
pabota
TECTUPOBAHUE
muddepeHnpoBaHH
BIi 3a4eT

Pa3zgen 5
PacTBOpbI

OK 01

JleMOHCTpHpYeT U IPUMEHSET 3HAHUS
HOMEHKJIATYPbl XUMHUYECKHX BEIIECTB;
MIPOU3BOJIUT PACUETHI 0 XUMHYECKUM
dhopMysiaM U ypaBHEHHSIM XUMHUYECKUX
peaKIui;

MJIAHUPYET U MPOBOJAUT XUMUYECKUAN
AKCIIEPUMEHT, POPMYIHPYET 1EIb,
JIeJIaeT BBIBOJIBI

OK 02

OcymiecTBISIET MOMCK XUMUYECKON
HHGOPMAIMH B KPUTHYECKU €€

[IpakTrueckas
pabota
TECTUPOBAHUE
muddepeHInpOBaHH
bl 3aueT
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aHAJIN3HUPYET

[ToruMaeT 3HaYUMOCTh XUMHUUYECKON
uHbOpMaAIK I yCIIEITHON
poheCCUOHATBPHOMN JeITEILHOCTH
OnennBaeT nHpoOpManUIo B IU(PPOBOIA
cpefie, €€ JOCTOBEPHOCTD,
CIIOCOOHOCTH CTPOUTH JIOTHYECKUE
YMO3aKJIIOUYEHHUsI HA OCHOBAHHUU
nocTynaromeld nHhopMaIi U JaHHBIX

OK 07

JleMoHCTpHpYET MpaBuiia
HKOJIOTHYECKH IPAMOTHOTO TIOBE/ICHUS
B OKpY2Karollel cpeae

Brnaneet npaBunaMu TeXHUKHU
0€30MacHOCTH MPH UCTIOIb30BAHUH
XHUMHUYECKHUX BEUIECTB

[Ipumensier nmpaBuiIa 3KOJOTUYECKU
1eJ1eCO000Pa3HOro MOBEIEHUS B OBITY U
TPYAOBOU JEATEIBHOCTH B LEIISIX
COXPaHCHHUS CBOETO 3/I0POBbSI U
OKpPY’Karollle MPUPOIHOU cpen
Brnaneer npaBuiaMu TEXHUKH
0€3011acCHOCTH TPU UCTIOIH30BAHUH
XUMHWYCCKUX BCIICCTB

Pasnen 6
Xumus B ObITY U
NMPOU3BOICTBEHH
Ol 1eATeIbHOCTH

YeJIoBeKa

OK 01

JleMOHCTpHUpPYET 3HaHUS O MEXaHU3Max
XUMHYECKUX PeaKIui,
TEPMOJIMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX IMPOTEKAHUS
Omnpenenser NpUHAAIEKHOCT
XMMHUYECKHX BEIIECTB K KIaccaM
HEOPraHUYEeCKUX ¥ OPraHUYeCcKuX
BEIIECTB

OO0mbscHseT GU3NIECKUil CMBICT U
CYIITHOCTB ITPOLIECCOB U SIBJICHUM,
NPOTEKAIOLINX B IPUPOJE, OBITY,
IpOo(eCCUOHANBHON AEATENIbHOCTH

OK 02

JleMOHCTpHpPYET U IPUMEHSICT 3HAHUS
OCHOBHBIX TCOPUH M 3aKOHOB XUMHH
OnenuBaeT nHpoOpMannio B IU(PPOBOI
cpere, ee JOCTOBEPHOCTb,
CITOCOOHOCTH CTPOUTH JIOTHYCCKHUE
YMO3aKJIFOUCHUS] HA OCHOBaHUH
NOCTYTAOIIeH HHPOPMAIIUHU U ITAHHBIX

OK 04

JleMOHCTpHpPYET U NPUMEHSET 3HAHUS
0 CBOICTBaX, COCTaBe, NOJYyUYECHUHU U
0€30I1acHOM MCIOJIb30BaHUH
BOXHEHIINX HEOPTaHMYECKHUX U
OpPraHUYECKUX BEIIECTB B OBITY U
NPaKTUYECKOH JEeSITETbHOCTH YeIOBEKa

OK 07

JeMoHCTpHUpyeT couanbHO 3HaUUMblE
3HAHMS O MpaBUJIaX BEICHUS
HKOJIOTUYECKOTO 00pa3a )KU3HU O
HOpMax U TPAIULMSIX TPYA0BOU
JIEATEIbHOCTH YEJIOBEKA O HOpMax U
TpaAULMSIX MOBEJICHHUS YeJIOBEKA B

YeTHBIi onpoc,
CaMOCTOSITENIbHAs
pabora,
MpaKTHYeCcKas
pabora
TECTUPOBAHUE
mubdepeHInpOBaHH
bl 3a4eT
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MHOTOHAIIMOHAILHOM,
MHOTOKYJIbTYPHOM OOIIIECTBE
[TosicHsieT Ha MpUMeEpax CroCOObI
yMeHI)HIeHI/IFI u Hpe}IOTBpaIIIeHI/IH ux
BPEIHOTO BO3JICHCTBUS HA OPraHU3M
yeaoBeKa

[Iporuosupyer, aHATU3UPYET U
OILICHHUBAET C MO3UIMI YKOJIOTHUYECKOM
0€30MaCHOCTH ITOCIIEICTBHAS OBLITOBOM
Y TIPOM3BOJICTBEHHOM JICSTEILHOCTH
YyeJIoBeEKa

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

rOCYAAPCTBEHHOE BHOMXETHOE MPO®ECCUOHAJIbHOE 18.08.23 09:03 (MSK) Ceptudukat C8C69F71226436A39C30DB722EDB933C
OBPA30BATEJIbHOE YUYPEXXAEHME "TBEPCKOMW KOJITEMX TPAHCIOPTA

WU CEPBUCA", KanuHkuHa TaTbsiHa AHaTONbeBHA, VICMonHAOWMIA 0653aHHOCTM

avpekTopa




