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1 ITACIIOPT ITPOT' PAMMBI OBIIIEOBPA3OBATEJABHOM JUCHUILIVHBI
XUMUsA

1.1 O6n1acTh NnpUMeHeHHUsI IPOTPAMMBI

PaGouas mporpamMMa HCmonb3yeTcs IS U3YYeHUS AUCUUIUIMHBI XUMUS TIPU peann3aiiu
OCHOBHOTO cpenHero oOpazoBanmsi B otnene CIIO Kpacnomapckoro dumuama POY um. I'.B.
ITnexanosa mo crenuansHoCcTsIM 38.02.08 Toprosoe aeno (6a3oBast HOATOTOBKA).

[Iporpamma  pa3paGorana ¢  yuderom  IIpumepnHoii  pabodeid  mporpammbl
0011eo0pa3oBaTeIbHOM AUCHMILIUHBL «XUMHUSA» 7S NMPOQPEecCHOHANBHBIX 00pa30oBaTeNIbHbIX
opraam3anuii, yreepxacaaor @I'BOY IAT1O UPIIO (ITporokon Nel4 ot 30 HosOps 2022 1.)

1.2 IlpeaBapurtenbHble KOMIETEeHUMH, CHOpPMHPOBAHHBIE Yy OO0y4arIMXcs 10
HAYaJIa M3YYeHUs! JUCHUTIMHBI

Jlo u3yuyeHust 00meo0pa3oBaTeNbHON JUCHUIUIMHBL OOydYaroUIMiics OJDKEH o0sanarh
3HAHUSIMM, YMEHUSMH U HABBIKAMH, MOJYYCHHBIMH B IPOLIECCe U3YUECHUS AUCHUILIMHBI XUMUS
IIPY OCBOCHUH OCHOBHOT'O O0IIET0 00pa30BaHusl.

1.3 Mecto o001eo0pa3oBaTe/ibHOH JUCHUILUIMHBI B CTPYKTYpe OCHOBHOI
npodeccuoHAJIBLHOH 00pa30BaTEIbHOI MPOrpaMMbl

OOmeoOpa3oBaTenbHas JAUCHHUILIAHA «XUMHS»  SBIICTCS 0a30BOM  JIMCIUTIIMHON
0011e00pa30BaTeIBLHOrO LKKIIA YYeOHOro TuIaHa 00pa3oBaTeNbHOM MPOrpaMMbl CIIEIMATBHOCTH
CIIO 38.02.08 Toprosoe neno.

1.4 Ilesim 001e00pa3oBaTeILHON TN CHUNITHHBI

dopmupoBaHue y OOY4YaIOUIMXCS MPEACTABICHHA O XHUMHUYECKOH COCTaBJISIONICH
CCTCCTBGHHO-H&Y‘IHOI;'I KapTUHbBl MHpPA KaK OCHOBBI IIPUHATHUA pCIHeHHfI B JXKU3HCHHBIX U
MPOM3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOT'O IIOBE/ICHUS B IPUPOJIHON Cpejie.

1.4.1 3agauu AUCHMILIMHEL.

1) CdopmupoBaTh MOHATHE 3aKOHOMEPHOCTEH MPOTEKAaHHMS XUMHYECKHUX TPOIECCOB U
SBJICHUN B OKpYXKalOUIEH cpeze, LEJOCTHONM Hay4yHOW KapTUHBI MHMpA, B3aUMOCBS3H U
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HayYK;

2) Pa3BuTh ymeHHE COCTaBIATH (OPMYJIbI HEOPTaHUYECKHX U OPraHHYeCKHUX BEIIECTB,
YpaBHEHUSI XUMHUYECKUX peaKUni, 0OBACHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB;

3) CdopmupoBaTh HaBBIKM MPOBEICHUS MPOCTSHIIMX XUMHYECKHUX SKCICPHUMEHTATBHBIX
UCCIIEIOBaHUM C CcoONIOIeHN mpaBuil 0e30MacHOro OOpalleHHs ¢ BELIeCTBAMU U
XUMHUYECKUM 000PYOBAHHUEM;

4) Pa3BUTh YMEHHsS HCIOJIb30BaTh WH(OPMAIMIO XUMUYECKOTO XapakTepa U3 pasIHuHbIX
HCTOYHUKOB;

5) cdopmupoBaTe yMeHHS TPOTHO3HPOBATH IOCIEACTBUS CBOCH JAEATENBHOCTH U
XUMHUYECKHUX TPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHKEHUH XUMHYECKOH HayKW M TEXHOJOTUH
JUIS Pa3BUTHS COLIMATILHON U TPOU3BOJCTBEHHOMU cdep.

1.4.2. InanupyemMsble pe3yJabTaThl OCBOEHHUs 0011€00pa30BaTEIbHOI AUCIUILINHBI B

coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO.

B pamkax mnporpammbl y4yeOHOM JUCHUIUIMHBI OOYYalOIMMUCS  OCBaMBaIOTCA
muanocTHble (JIP), metanpeamernsie (MP) u npenmeTHbie pe3ynbTathl 6a3oBoro yposHs (ITPO)
B cooTBeTcTBUU ¢ TpeboBanusmMu GI'OC COO.



Koanl
pe3yJbTaToB

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCHUIIJIMHBI BKIKYAK0T

JIP 06

TpynoBoe BocnuTaHue: TOTOBHOCTh K TPYAy, OCO3HAHUE LIEHHOCTU
MacTepCcTBa, TPYAOIIOOME;, TOTOBHOCTh K AaKTHBHOW JESATEILHOCTH
TEXHOJIOTUYECKOW U COIMAJIbHOM  HampaBiIEHHOCTH, CIOCOOHOCTD
WHULUUPOBATh, IUJIAHUPOBATh U  CAMOCTOSITEJIBHO BBINMOJHATH TaKYIO
NEeSTENIbHOCTh; HMHTEpEC K pa3iuuHbiM cdepaM mpodhecCHOHATHHOM
NEeSTeNIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIM BbIOOp  Oyamymieit
npodeccuu U peain30BhIBaTh COOCTBEHHBIC JKU3HCHHBIE TUIAHBI; TOTOBHOCTD
U CIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSIKEHUH BCEi
JKU3HU.

JIP 07

OKOJIOTHYEecKOoe  BOCHHTaHUE:  C(HOPMUPOBAHHOCTH  IKOJOTHUECKOU
KYJIbTYpPbI, TOHUMaHUE BIUSHUS COLIMATIbHO-3KOHOMUYECKUX MPOIIECCOB Ha
COCTOSIHME TPUPOJHONW U COLMAIBHOM Cpelbl, OCO3HAHME TJI00ATBLHOTO
XapakTepa HKOJIOTMYECKUX MpoOieM; IJIaHUPOBAHHE K OCYIIECTBICHHE
JICHCTBUM B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUs LEJIeH yCTOMYMBOIO
pa3BUTHUS YEJIOBEYECTBA; AKTUBHOE HETPUATUE ACUCTBUN, IPUHOCSIINX BpPE]
OKpY)KaIOIlle  Cpele; yMEHHE TMPOTHO3UMPOBATh  HEOJIArONPHUSTHHIC
9KOJIOTHYECKHE MOCTIEACTBHS peapUHIMAEMbIX NeCTBHH,
MpENOTBpallaTh MX; PACUIMPEHUE OIbITA JESITEIBHOCTU 3KOJIOTHYECKON
HAIPaBIEHHOCTH.

JIP 08

IleHHOCTh HAy4YHOIO [O3HaHUA: CPOPMHUPOBAHHOCTH MHMPOBO33PEHMS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO  DPa3sBUTHS  HAyKu U
OOLIECTBEHHOM  INpPaKTUKM, OCHOBAHHOI'O  Ha  JUajore  KyJbTyp,
CHOCOOCTBYIOLIET0 OCO3HAHHIO CBOETO MeCTa B MOJUKYJIbTYPHOM MHDE;
COBEPILICHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOW KYJIbTYphl KaK CpeICTBa
B3aUMOJCUCTBUSA MEXAY JIIOABMU U IIO3HAHWS MHPA; OCO3HAHHUE LIEHHOCTH
HAay4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBJISITH IPOEKTHYIO U
UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHIMBUAYAIBHO U B IPYIIIIE.

MP 01

OBnajieHre YHUBEPCAIBHLIMU YU€OHBIMHU TO3HABATEILHBIMM JIEHCTBUIMU:

a) bazoevle no2uyeckue Oelcmeus; CaMOCTOSTEIbHO (HOPMYIUpPOBATh U
aKTyaJIM3UPOBAThH mpooJiemMy, paccMmaTpuBaTh ee BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK WM OCHOBAaHUS AJIsi CPaBHEHHUS,
Kiaccuukanuu U 0000IIEHHS; ONPENENSITh eI NeATEeIbHOCTH, 3a/1aBaTh
napaMeTpsl M KPUTEPUH WX JOCTHKECHHSI; BBIIBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYUS B PACCMATPHBACMBIX SIBJICHUSX, BHOCHUTH KOPPEKTHUBHI B
NESITENIbHOCTh, OIIEHMBATh COOTBETCTBUE PE3YJNbTATOB LEJISAM, OIICHUBATH
PHUCKH TTOCIICJICTBUI JNEATEIHPHOCTH; Pa3BUBATh KPECATHBHOE MBINIICHUE MTPU
pEeIIeHNH KU3HEHHBIX MPOOIIeM;

0) bazosvle uccredosamenvckue Oelucmeus; BIANETh HAaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM M TIPOEKTHOW NeATeNbHOCTH, HABBIKAMH pa3pelICHUS
npoOsieM; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY MOMCKY
METOJIOB PEIICHUs MPAKTHUUECKUX 3a/1a4, TPUMEHEHUIO PA3IMYHBIX METO/I0B
MO3HAHUS; OBJIAJICHUE BHJAMU JCATCILHOCTH I10 TIOJYYCHHIO HOBOTO
3HaHMS, €ro WHTEePHpeTalluu, TMpPeoOpa3oBaHUI0 M MPUMEHEHUIO B
pPa3IMYHBIX yYEOHBIX CHTYAIMsIX, B TOM YHUCJIC MPHU CO3JIaHUU YUCOHBIX W
COLIMANIFHBIX TPOEKTOB; (OPMHUPOBAHUE HAYYHOTO THIA MBIIUICHHUS,
BJIQJICHUE HAyYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMH TOHSATHSIMH U METOJIaMU;
CTaBUTh H (HOPMYIHpPOBaTh COOCTBEHHBIE 3a/laydl B 00pa3oBaTEIbHOU
NESTCIbHOCTH M JKM3HCHHBIX  CHTYallMsX;, BBISBJIATH  NPUIHHHO-




CJIEZICTBEHHBIE CBSI3W M AKTYyaJM3UPOBaTh 3a/ady, BBIABUIaTb THIIOTE3Yy €€
peLIeHHs, HaXOAUTh apTyMEHTHI JUIsl JOKa3aTelbCTBA CBOMX YTBEP)KICHHIA,
3aJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS; aHAIU3UPOBATh MOJTYYEHHBIE B
XOJle pelIeHUs 3a7aydl  pe3yNbTaThl, KPUTHYECKH OICHWBATh HX
JIOCTOBEPHOCTb, MPOrHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBMSX; JaBaTb
OLICHKY HOBBIM  CHUTyallUsIM, OLIEHUBaTb TMPUOOPETEHHBI  OIIBIT;
pa3pabaTbiBaTh IUIaH pELIEHUs MPOOJIEMbl C YYETOM aHaJIM3a UMEHOIUXCcs
MaTepHalIbHBIX U HEMaTEepUAIbHBIX  PECYpCOB; OCYILIECTBIISITh
LIeJICHANPaBJICHHBI MOUCK IE€pPeHOca CPEACTB U CHOCOOOB JEHCTBUS B
npoeCCHOHATIBHYIO CPEy; YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
IPAaKTUYECKYI0 00JI1aCTH )KU3HEACATEIbHOCTH; YMETh MHTEIPUPOBATh 3HAHUS
U3 Pa3HBIX NPEIMETHBIX 00JaCTel; BBIIBUTATh HOBBIE WJCH, NpPEIJarath
OpUTHMHAJIBHBIE TOJXOAbl W PpELICHUs; CTaBUTh MpoOJIEMBbl U 3a/ayH,
JIOITYCKAIOIIUE aJIbTEPHATUBHBIC PELICHUS;

8) paboma ¢ unghopmayueli: BIaeTh HABBIKAMU MOTyuYeHUsI HH(OPMALIUU U3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITENILHO OCYIIECTBISATh OUCK, aHAIIN3,
CHUCTEMaTH3allMi0 U HHTEpHpeTalnuio HHGOpMAUKU DPA3JIMYHBIX BUJOB U
(dopM TpeacTaBIeHHS; CO3/1aBaTh TEKCTH B PA3JIMYHBIX (OpMaTax C y4eToM
Ha3HaueHUs MHQOpMAaIMM U IeJIEeBOW ayJUTOpUH, BBIOMpAs ONTHUMAJIbHYIO
dopMy TpeACTaBICHHS W BU3yalU3allMH; OIEHUBATH JIOCTOBEPHOCT,
JETUTUMHOCTh MH(pOpMAllUU, €€ COOTBETCTBHE IPAaBOBBIM U MOpPaJbHO-
THYECKMM HOPMaMm; HCIOJb30BaTh CpPEACTBa HH(GOPMAIMOHHBIX U
KOMMYHHKAIIMOHHbBIX TEXHOJIOT Ui B pelLeHnu KOTHUTHBHBIX,
KOMMYHHKATHBHBIX ¥ OPraHU3aIMOHHBIX 3a7a4 C COOI0IeHuEM TpeOOBaHU
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMALMOHHON O€30IacCHOCTH;
BJAJCTh  HAaBBIKAMM  pAclO3HAaBaHUS W 3aAlIUTHl  HMH(pOpPMALUH,
MH(}OpMallMOHHON 06€3011aCHOCTHU JIMYHOCTH.

MP 02

OBnajieHNE YHUBEPCAILHBIMU KOMMYHUKATHBHBIMU JICHCTBUSMH:

0) coemecmuas OessmenbHOCMb. TIOHUMATh U UCIOJIB30BaTh IPEUMYIIECTBA
KOMaHIHOW M WHAMBHUIYalbHOH paboThI; BBIOMpATh TEMaTHKy M METO[bI
COBMECTHBIX JEHCTBHI € y4eToM OOIIMX HMHTEPECOB U BO3MOKHOCTEH
KQ)XJIOTO 4JIeHa KOJUIEKTHBA; IIPUHUMATH LEIM COBMECTHOMN NEATEIIBHOCTH,
OpraHM30BBIBATH W KOOPJAWHHUPOBATb JEHUCTBHUS IO €€ JIOCTHKEHUIO:
COCTABJIATh IUIAH JACUCTBUHM, pacCHpeneiaTb pPOIU C Yy4E€TOM MHEHUHN
YYaCTHUKOB, OOCYXJaThb pe3yJbTaTbl COBMECTHOW: palOThl; OIEHUBATh
Ka4ecTBO CBOEr0 BKJIaJa W KaXIOr0 YYaCTHMKA KOMAaHIbl B OOIIMH
pe3ynbTar Mo pa3pabOTaHHBIM KpPUTEPUSAM; Ipe/ularaTb HOBBIE IPOEKTHI,
OLICHUBATh WJEH C IMO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH, IPAKTUYECKON
3HaYUMOCTHU; KOOPJIMHUPOBATH U BHINIOJIHATH Pa0OTy B YCIOBUSAX PEaIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHHMPOBAHHOTO B3aWMOJICHCTBUSA; OCYIIECTBIIATh
MIO3UTUBHOE CTPATETUYECKOE TIIOBEICHHE B PA3IMYHBIX CHTyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

MP 03

OBiazieHue YHUBEPCAITbHBIMU PETYISTUBHBIMU €W CTBUIMU:

- npunamue cebs u Opyeux Jaiodeli. TPUHUMATh ceOs, MOHMMAas CBOU
HEJIOCTaTKH W JIOCTOMHCTBA; MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX
JIOJIeH TIPU aHaJIM3€ Pe3yJbTaTOB JEATEIbHOCTH; IPU3HABATh CBOE MPABO U
MpaBo JAPYTHUX JIFOACH Ha ONMIMOKHW; pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHUP C
MO3ULIMH JIPYroro YesioBeKa.

-TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAaMOOTIPE/IEIICHHUIO;
-OBJIa/ICHHE HaBBIKAMH Y4eOHO-HCCIIEI0BATEIHCKOM, MPOCKTHOMN H




COIUATLHOM JIeSITCIIHHOCTH,

I1P6 01

ChopMHUpPOBAHHOCTh TPEACTABICHUH: O XHUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMHUU B TMO3HAHUM SIBICHHUI
Opupoabl, B (QOPMUPOBAHUU MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM JIJISl PEIICHUS TPAKTUYCCKUX
3aJjaud 3KOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[0POBBIO U
IIPUPOJHOMN cpene.

I1P6 02

Brnagenne  cucteMoil  XMMHYECKMX ~ 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUUYECKHM 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obosouka atoma, S, P,d-3JEKTPOHHBIE OpPOMUTAId aTOMOB, MOH, MOJEKYyJa,
BaJICHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTb, CTENCHh OKUCICHHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OOBEM, YIJIEPOJIHBINH CKEJeT,
GyHKIIMOHATBHAS TPYIINA, PAAUKAT, H30MEPHUs, U30MEPHI, TOMOJIOTUYCCKUI
PsiI, TOMOJIOTH, YTIEBOAOPO/IbI, KUCIOPOI- U a30TCOACPIKAIUE COSAMHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BellecTBa (YrJI€BOMbBI, O€IKHU, JKUPBI), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COCAMHEHUS,
KpUCTAJUTMYECKasi PEIIeTKA, TUIIBI XUMUYECKUX peakUui (OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, K30- M HJIOTEPMHUYECCKHE, PEAKIIMA HOHHOTO OOMEHA),
pacTBOp, IEKTPOJIUTHI, HEIJEKTPOJIUTHI, IEKTPOIUTUYECKAS] TUCCOIUAIIHS,
OKHCIIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOW PEaKIIUU, XUMUIECKOE
paBHOBECHE, TEOPUU U 3aKOHBI (TEOpUs] XUMHUYECKOTO CTPOEHUS
oprannueckux BemecTB A.M. bytnepoBa, Teopus 3IEKTPOIUTUYECKOM
aucconyanuy, rnepuoandeckuil 3akon [[.1. MenneneeBa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XUMHUHU, (DAKTOIIOTHYECCKUE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYUYCHUH U O€30MaCHOM HMCIOJIb30BaHUHU
BOKHEUIIUX HEOPraHWYECKUX U OPraHMYeCKUX BEHIECTB B OBITY H
MPaKTUYECKON NeSATEIbHOCTH YEIOBEKa.

I1P6 03

ChopMupoBaHHOCT yMEHHUI BBIABIATH XapakTepHble MPHU3HAKH U
B3aMMOCBSA3b U3YUYEHHBIX MOHSATHH, MIPUMEHITh COOTBETCTBYIOLIUE TTOHATUS
P OINMCAaHUM CTPOCHMUSI M CBOWCTB HEOPraHMYECKMX U OPraHUYeCKHX
BEIIECTB M UX MPEBPAILEHNH; BBISBISATh B3aUMOCBA3b XMMHUECKHUX 3HAaHUH C
HOHSITUSMH U IPEJCTaBICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX NPEAMETOB.

I1P6 04

CdopMupoBaHHOCTh YMEHUH HCIIOJIb30BATh HAMMEHOBAHUS XUMHYECKHX
COCIMHEHUHN MEXIYHApOJIHOIO COK3a TEOPETUYECKON U MPUKIIAHON XUMUHU
U TpUBUAIbHBIE HAa3BaHMUS BAXKHEHIIMX BELIECTB (ITHJIEH, alleTHJIEH,
ruuepul, ¢enon. PopMmanbaerul, YKCycHas KHUCIOTa, TJIMLUH, yrapHbIA
ra3, YIJIEKACIBIM Tra3, aMMHaK, TrallleHas HW3BECTb, HEralleHas W3BECTb,
NUTbEBas COJa M JIPYIMX), COCTaBIATh (OPMYJbl HEOPraHMYECKHX U
OpraHMYECKHUX BELIECTB, YPaBHEHHUS! XUMHMUECKHUX PEaKIHil, OOBICHITh MX
CMBICJI; TIOATBEPXKAATh XapPAaKTEPHbIE XMMHUYECKHUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMU U 3aIIUCSIMU YPAaBHEHHM XUMUYECKUX
peakumil.

I1P6 05

CdopMupoBaHHOCTh YMEHHMM yCTaHAaBIMBATh MPHUHAJIEKHOCTh W3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB U OINPEIEICHHBIM Kilaccam M
rpyIIaM COEINHEHHM, XapaKTepru30BaTh X COCTAB U BaXKHEHIINE CBOMCTBA,
OnpeneNniaTh  BHIbl ~ XMMHYECKOM  CBSi3W  (KOBaJIEHTHAs,  MOHHAd,
MeTaJlJIM4ecKasi, BOJAOPOJHAs), THUIBl  KPUCTAUIMYECKHX  PEILIETOK,
KJIaccu(UIIUPOBATh XMMUYECKHE PEAKLIMH.

ITP6 06

BHa}IeHI/Ie OCHOBHBIMHM MCTOAAMH HAYYHOI'O TIIO3HAHUA BCIICCTB U
XUMHUYECKHX  SIBJCHUH  (HaOiojeHue,  U3MepeHHe,  IKCIEPUMEHT,
MOJIETTUPOBAHUE).




I1P6 07

CdopMUpOBaHHOCTh YMEHHMM MPOBOJUTH pPacyeTbl MO XUMHUYECKUM
dbopMyliaM © ypaBHEHHUSM XUMHUYECKUX PpEaKIHd C HUCHOIb30BAHUEM
bu3NYeCKUX BEIMYUH, XapaKTEPHU3YIOLIUX BEIIECTBA C KOJIUYECTBEHHOMN
CTOPOHBI: Macchl, 0ObeMa (HOpPMAaJbHBIC YCIOBHUS) Ta30B, KOJUYECTBA
BEIIECTBA; MCIIOJIb30BaTh CUCTEMHbIE XMMHYECKHUE 3HAHUS Ui MPUHATUA
pElIeHUs] B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMU
U X IPUMEHEHUEM.

I1P6 08

CdopMupoBaHHOCTh yYMEHUW IUTAHUPOBATh U BBINOJHATH XUMHUYECKUN
SKCIIEPUMEHT (IIpeBpallleHUe OPTraHWYECKUX BEIIECTB IPH HarpeBaHUH,
IIOJIyUYE€HUE 3TUJIEHA U U3YYEHHE €ro CBOMCTB, KQUECTBEHHBIE PEaKIUM Ha
aNbJIETUIbI, KpaxMal, YKCYCHYIO KHCIOTY; JeHarypauus OeJlKOB Mpu
HarpeBaHWH, LIBETHBIC peEaKIUH OEJNKOB; MPOBOJUTH PEAKIHUU HOHHOTO
oOMeHa, OIpeeNsaTh Cpey BOAHBIX PACTBOPOB, KAYECTBEHHbIC PEaKIIMHU Ha
cynbdar-, kapOoHaT-, XJIOPUI-aHUOHBI, Ha KAaTHOH AaMMOHHMs, pelIaTh
JKCIIEpUMEHTaNIbHbIE 3afaun mo TemaMm «Metamnsl» u «Hemeramns») B
COOTBETCTBUHM C NPAaBWIAMH TEXHHKH OE€30MMacCHOCTH TPH OOpameHuu ¢
BEIIECTBAMH U J1a0OpAaTOPHBIM OOOPYIOBAHUEM; MPEACTABIATh PE3yIbTaThI
XUMHUYECKOIO JKCIIEPUMEHTAa B bopme 3anucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuuii U (OpMyIUpPOBaTh BHIBOJBI Ha OCHOBE ATHX
pe3yJbTaTOB.

ITP6 09

ChopMupoBaHHOCTh YMEHHSI aHAIM3HPOBATH XMMUYECKYI0 HH(POPMAIHUIO,
NOJIYYCHHYIO MX Pa3HBIX HCTOYHHKOB (CPEICTB MAacCOBOW HH(pOpMAIHH,
ceTb MIHTEpHET U apyrue).

I1P6 10

ChopMupoBaHHOCT ~ yMEHUH  cOOMIOAAaTh  MpaBHUJA  JKOJIOTHYECKU
11€J1€C000pa3HOro MOBEAEHUS B OBITY U TPYAOBOW JEATEIBHOCTH B LIEISIX
COXpaHEHHsI CBOEro 3J0POBbS U OKPYKAIOIIEH MpPUPOJHOW Cpesl;
YUUTBIBATE OIIACHOCTDH BOSHGﬁCTBHﬂ Ha JXUBBIC OpTraHHU3MbI OIPCACIICHHBIX
BEIIECTB, IOHMMAas CMBICI I[OKa3aTels MpeleNbHOM  JoImycTUMON
KOHIICHTPAI1H.

I1P6 11

I[J'IH 06yqafonmxc>1 C OrpaHUYCHHBIMU  BO3MOXHOCTAMHU  3J0POBbBA:
Cq)OpMHPOBaHHOCTB YMCHUA NPUMCHATL 3HAHUA 00 OCHOBHEIX AOCTYIIHBIX
MCTOJAaX MO3HAHMA BCIICCTB U XUMHUYCCKUX SIBJICHUAX.




Kon n

[ImaHrpyeMble pe3ysIbTaThl OCBOCHUS JUCLHUILIMHBI

HAaUMEHOBaHUE
bopmMupyeMbIX OO6mme JlucuuminHapHbie
KOMIETEHIIHH
OK.01 JIP 06. B yacTu Tpy10BOr0 BOCIMTAHUSA NP6 02 - Bnagerh cucTeMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET:

Bri6upath criocoOsr
pelIeHus 3a1aq
npoheCCuOHATLHON
JeSTEIbHOCTH
MPUMEHUTEIHHO K
pa3IMYIHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYIy, OCO3HaHUE IICHHOCTU
MacTepcTBa, TpyAoIto0ue;
- TOTOBHOCTh K AaKTHBHOH JCATEIBHOCTU

TEXHOJIOTHYECKOM u ONIHAJIFHOM
HaIlpaBJIECHHOCTH, CIIOCOOHOCTD
WHUITUHPOBATH, TUTAHUPOBATH u
CaMOCTOATENLHO BBIIIOIHATH TaKylo
JIeATEIIEHOCTE;

- HHTEpEC K pa3IUYHBIM chepam
pohecCuOHATIBHON JESTENbHOCTH.

MP 01. Osuaagenue yHHBepCAJbLHBIMHU
Y4eOHBIMHU npodeccnoHaATILHBIMH
JeliCTBUSIMU.

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- caMoCTOSTeNnbHO  (OpMyIHpOBATH U

aKTyaJIM3MpOBaTh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CyHIeCTBeHHI)II\/'I HpI/I3HaK NI
OCHOBaHUs JJIs CPaBHEHUS, KJIacCU(PHUKAIIUU U
00001eHMS,

- OMNpenensaTh LEeNH ACATeIbHOCTH, 33a1aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHXCHMUA,

OCHOBOIIOJIATAIONINE MOHATHS (XUMUYECKUI 3JIEMEHT aTOM, JJIEKTPOHHAas
obosouka aroma, S,p,d- BJIEKTPOHHBIE OpOWTAIM, HWOH, MOJICKYIIa,
BAJICHTHOCTh, AJIEKTPOOTPULIATENIbHOCTh, CTEIEHb OKUCIICHMS, XUMHYECKas
CBSI3b, MOJIb, MOJISIDHAs Macca, MOJISIPHBIM OOBEM, YIJICPOIHBIA CKeIeT,
GbyHKIIMOHAIbHAS TPYINA, pajuKall, U30MEpHs, H30MEPhl, TOMOJIOTHYECKHI
psil, TOMOJIOTH, YIJIEBOAOPO/BI, KUCIOPOJA- U a30TCOAEPKALIUE COCTUHEHMS,
OMOJIOTMYeCKH aKTHBHBIC BellecTBa (YIJIEBOJbI, KUPBI, OCNKH), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPDHBIE  COEIUHEHUS,
KPUCTAJIJINYECKAsl pPEelIeTKa, THUIBI XUMHUYECKUX Ppeakluuil (OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE, JK30- W DJHJIOTEPMUYECKHE, pEaKUUU HOHHOTO
oOMeHa), pacTBOp, SJEKTPOIUTHI M HEINEKTPOJIUTHI, SIEKTPOIUTHYECKAS
JUCCOLIMAIUS, OKHUCINUTENb, BOCCTAaHOBHUTENIb, CKOPOCTh XMMHUYECKOMN
peakuMy, XHMHYECKOE paBHOBECHE), TEOPHMM W  3aKOHBl (Teopus
XMMHYECKOIO0 CTpOEHUsl opraHnyeckux semectB A.M. bymieposa, Teopus
JNEKTPOJIUTUYECKOM  JIHCCOLMALMM,  Iepuoauueckuid  3akon  J[.W.
MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3AKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK  XUMMH, (AKTOJOTHUECKUE CBEJIEHHUs, O CBOMCTBaX, COCTaBe,
MOJIyY€HUU U 0€30MacHOM HCIOJb30BaHUU BAXHEHIINX HEOPTraHMUYECKUX U
OpPraHMYECKUX BELIECTB B OBITY M MPAKTHUECKON JEATEIBHOCTH YEJIOBEKa;

IIP6 03 - ymerh BBISIBISATH XapaKTepHble NPU3HAKK U B3aMMOCBA3b
WU3YYEHHBIX TMOHATHM, NPUMEHSATh COOTBETCTBYIOUIME TMOHATUSA MpU
ONMCAHUU CTPOEHUSI U CBOMCTB HEOPraHWYECKUX M OPraHMYECKHX BELIECTB
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- BBIABJIATH 3dKOHOMCPHOCTU M MMPOTUBOPCUUSA
B pacCMaTpPUBACMBIX SIBJICHUSX;

- BHOCHUTb KOPPCKTHUBBI B ACATCIBHOCTD,
OILICHUBATh COOTBETCTBHE PE3yJIbTATOB IIEIISIM,
OLCHUBATH PUCKHU HOCJ’IGIICTBI/Iﬁ
NeSITeITbHOCTH,

- Ppa3BUBaTb KpPCATHBHOC MBLBIINIJICHUC TIpH
PELICHUH KU3HCHHBIX MPOOJIEM;

0) 0a30BbBIC UCCIIEAOBATEIIBCKUE ACHCTBUA:

- BJIAJICTh HaBBbIKAMHU Hay4HO-
HCCIIEN0BATENBbCKON " IIPOEKTHOMN
NesITeIbHOCTH, HaBBIKAMHU pasperieHus
npo0Jem;

- BBIBIIATH IIPUUMHHO-CJIEICTBEHHBIE CBS3U U
AKTYAJIM3UPOBATh 3a/la4y BbIABUT'ATh TUIIOTE3Y
€€ paspelleHUs, HaxXOAWTb apryMEHTHl s
JI0KA3aTeIbCTBA CBOHX YTBEPKJICHUH,
3a/1aBaTh NIapaMETPhl U KPUTEPUH PELICHUS;

- AHAJIIM3UPOBATH IIOJIYYCHHBIC B Xoae
pEelIeHUs 3aJaud  Pe3yJbTaTbl, KPUTUYECKU
OLICHUBATH nux AOCTOBCPHOCTD,
IIPOTHO3UPOBAaTb  HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETh [IEPECHOCUTD 3HaHUSA B
MO3HABATEJIbHYI0 M MPAKTUYECKYIO 00JIacTh
KU3HEACATEIBHOCTH;

- YMCTb HHTCIPUPOBATHL 3HAHUA W3 PA3HBIX
HPEIMETHBIX 00JIacTel;

- BbIABUI'ATh HOBBIC naeu, npeaiaratb
OPUTMHAJIIBHBIE MOXO0IbI U PELIEHUS;

W UX TMPEBpalICHUMN; BBIABISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSAMHU U MPEACTABICHUSAMHU JPYTHMX €CTECTBEHHOHAYYHBIX IIPEJIMETOB;
IIP6 04 - ymeTh UCMOIB30BATh HAWMMEHOBAHMS XUMHUYECKUX COCTUHEHUU
MEXIYHAPOJAHOTO COK3a TEOPETHYECKOM W MPUKIAJAHOW XUMHH U
TPUBUAJIbHBIE Ha3BaHMsS BaXKHEMIIMX BelECTB (ITHIICH, AalETUJICH,
ruuepud, Genon, GopManabaerui, YKCyCHas KHUCIIOTa, TVIMIMH, yrapHbIA
ra3, yrjIeKUCJIbI{ ra3, aMMHaK, raiieHas U3BeCTh, IUTHEBASI COJl U JIPYTHUX),
COCTaBNATh (OpPMYNIBI HEOPraHMYECKHMX W OpPraHMYeCKHX BEIIECTB,
YpaBHEHUS XHUMHYECKUX PEaKlMi, OOBACHATH HUX CMBICI; MOJITBEPKAATh
XapaKTEepHblE XUMUYECKHE CBOWCTBA BEUIECTB  COOTBETCTBYHOLUIUMU
AKCIIEPUMEHTAMH U 3aITUCSIMU YPAaBHEHUN XUMUYECKUX PEaAKIIHil;

IIP6 05 - ymerpb ycTaHaBIMBaTh NPUHAMIECKHOCTh HU3YYEHHBIX
HEOPraHWYECKNX W OPraHWYECKUX BEHIECTB K OMPEACNICHHBIM KJlaccaM U
rpynnaM COeIUHEHUN, XapaKTEepU30BaTh UX COCTaB U BaXKHEUILINE CBOWCTBA;
ONpEeNeNsiTh  BHABl ~ XMUMHYECKHX  CBsI3e  (KOBaJICHTHAs,  HMOHHAas,
MeTaJlJIN4ecKasi, BOJAOPOHAS), TUIIbl KPUCTAIUIMUECKUX PEIIETOK BEIIECTB;
KJIacCU(PUITUPOBATh XUMUUECKHUE PEAKITUH;

ITP6 01 - chopmupoBaTh MpeACTABICHUS: O XMMHUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHON KAapTHUHBI MHpA, POJU XUMHH B TO3HAHUU SIBIICHUU
OpUpPOAbl, B (QOPMHUPOBAHUU MBIIIICHUS W KYJIbTYpPHl JUYHOCTH, €€
(YHKIIMOHATBEHON TPaMOTHOCTH, HEOOXOIMMOM JIJISl PEIICHUS TPAKTUYECKUX
3aJa4 ¥ JKOJOTMYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpene;

IIP6 07 - yMeTs NOpPOBOAUTH pPACUYETHl MO XUMHUYECKUM dopMylaM U
YpaBHEHUSAM XHMHYECKUX PpEAKIUH C HCIOIb30BaHUEM (U3HUECKUX
BEJIMYMH, XapaKTepU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, oObema (H.y.) Ta3oB, KOJWUYECTBA BEIIECTBA;, WCIIOIb30BAThH
CHUCTEMHbIE XMMHYECKUE 3HAHUS Il NPUHSATUS PELICHUW B KOHKPETHBIX
KU3HCHHBIX CUTYaIlUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMECHECHHUEM.
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- CIOCOOHOCTP HMX  HCIIOJIB30BaHUA B
MO3HABATEIBHON M COIMAIBHOMN MPAKTHKE.

OK 02.
Hcnoas3oBaTh
COBpEMEHHBIC
CpelICTBa MOUCKa,
aHaju3a u
WHTEpIpeTaIys
uHpOpMaLUU 1
nH(pOpMaIMOHHBIE
TEXHOJIOTHH

JUISL BBITTOJTHECHHMS
3as1a4 nmpodeccuo-
HaJIbHOU
JIEATEIbHOCTH

JIP 08. B o6uacTH HEHHOCTH HAY4YHOIO
MO3HAHUS:

- chopMHPOBAaHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HayKu U OOILIECTBEHHOMN
MPAKTUKH, OCHOBAHHOTO Ha Janore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM 51
YUTATEJIIbCKOM  KYJIBTYpbl  Kak  CpeICTBa
BSaHMOHefICTBHﬂ MCXKAY JIIOAbMHU U ITO3HAHUWA
MUpa;

- OCO3HAaHHUE LEHHOCTHU Hay4HOHU

JESATEIIBHOCTH, TOTOBHOCTD ~ OCYILLECTBIISATH
IPOEKTHYI0 U UCCIIEI0BATEIbCKYIO
JEATENIBHOCTh MHINBUYyaJIbHO U B IPYIIIIE;
MP 01. OBaanenne yHHBepcaJIbHbIMU
y4eOHBbIMHU

NMO3HABATEJbHBIMH /1eliCTBUSIMM:

B) paboTta ¢ uHpopmarmei:

- BJIaJIETh HaBbIKaMU MOJTY4YeHUs] HUHPOpMaALUU
U3 HCTOYHUKOB pasHbIX THUIIOB,
CaMOCTOSITENILHO OCYIIECTBIISITh  IOMUCK,
AQHAJIN3, CHCTEMAaTU3ALMI0 M HWHTEPIpPETALHNS
uH(pOpMallMK pa3iIMyYHBIX BHJIOB U (opm
IIPEJICTaBIICHHUS];

- co37aBaTh TEKCThI B Pa3jIM4YHbIX opMaTax ¢
y4eTOM Ha3HaueHHsI MHPOPMALIMU M IEJIEBOM

ITP6 08 - ymeTh IUIaHUPOBATH U BBHINOIHATH XUMHUYECKHH AKCIEPUMEHT
(mpeBpalleHusl OPraHMYeCKUX BELIECTB IIPU HAarpeBaHUH, IOJyYCHHE
ATWJIEHA U U3YYEHUE €r0 CBOICTB, KAUECTBEHHBIC PEAKLIUU Ha ajlbJETHUJIbI,
KpaxMaJl, yYKCYCHYIO KHCJOTY; JeHaTypauus O€JIKOB IpU HarpeBaHuM,
[[BETHBIC pEAKIUH OCJIKOB; MPOBOIUTH pEAKIHMH HOHHOTO OOMeEHa,
OIpeNeNATh Cpey BOAHBIX PACTBOPOB, KAUECTBECHHbBIC peaKui Ha cyJbhaT-
, KkapOoHaT- W XJOpUA-aHHWOHBl, HA KAaTHOH aMMOHMS; pelaTh
AKCIIEpUMEHTAJIbHBIE 3amauu 1o TemaMm "Metammel" u "Hemeramisl") B
COOTBETCTBUH C TNPAaBWIAMU TEXHHKH O€30MacHOCTH IpH OOpAIIECHHH C
BEIIeCTBAaMM U Ja0opaTOpHble 000pYIOBAHUEM; MPEJCTABIATh PE3YIbTATHI
XUMHYECKOIO JKCIIEPUMEHTA B dopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIIMX peakUuil U (OpMYIMPOBATH BBIBOJBI HA OCHOBE 3THUX
pe3yJIbTaToB;

ITP6 09 - ymerh aHAIM3MPOBAaTh XUMHUUYECKYIO MH()OPMALUIO, TOIY4aeMyIO
U3 Pa3HbIX UCTOYHUKOB (CPEICTB MaccoBOi mH(popMaluu, cetb IHTepHET U

Jpyrue);

ITP6 06 - BnasgeTb OCHOBHBIMM METOJAMHU HAay4HOI'O MO3HAHUS BEIIECTB U
XUMUYECKUX  sIBIE€HUM  (HaOmrofeHue,  M3MEpEeHue,  SKCIEPUMEHT,
MOJICIIUPOBAHUE);

IIP6 07 -ymers MNPOBOAWUTH pacueThl IO XMMHUYECKHM ¢opMmyiaaM U
YPaBHEHUSM XUMHYECKMX pEaKIUil C HCIOJIb30BaHUEM (PU3HMUECKUX
BEJIMYMH, XapaKTEpU3YIOIIMX BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
Macchl, o0ObeMa (HOpPMaJbHbIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA;
UCIOJIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHUS JUISl IPUHATUS pEIICHUil B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU M HUX
IIPUMEHEHUEM;
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ayJIUTOpUH, BBIOMpas ONTUMAJbHYIO (opMy
MPEJICTABICHHUS U BU3YyaIH3aIl1H;

- OIICHUBATh JIOCTOBEPHOCTb, ISTHTUMHOCTH
uH(OpPMAIIH, €€ COOTBETCTBUE MIPABOBBIM H
MOPaTbHO-ITHYECKUM HOPHAM;

- HCII0JIb30BaTh CpeacTBa
WH(OPMAIIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B  PCIIEHUH  KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OpPraHW3aIl[MOHHBIX
3amady C COOJII0IEHUEM TpeOOBaHMI
SPrOHOMMKH, TEXHHUKHU 0€301macHOCTH,
TUTHUEHBI, PeCypcocOepeKeH sl, MPaBOBbIX U
THUYECKHX HOPM, HOPM HH()OPMAIIMOHHON
0€30I1aCHOCTH;

- BJIQJEThb HAaBbIKAMHM pACHO3HABaHUS U

3alMThl  MH(poOpMalMM, HHPOPMALMOHHON

0€30IaCHOCTH.
OK 04. MP 03. -TOTOBHOCTb K camopassutuio, | [IP6 08 - ymers minaHupoBaTh M BBINOJHATE XMMHUYECKHH DKCIEPHUMEHT
D¢ dexTuBHO CaMOCTOSITENIbBHOCTH U CaMOOIIPEJIEICHHUIO; (mpeBpallleHusi OpPraHUMYECKUX BEUIECTB MpPU HArpeBaHUU, IOTyYEHHUE
B3alMOJECICTBOBATD | -OBJIAJICHUE HaBbIKaMU yueOHO- | STHJIEHA U U3YyYEHHUE €ro CBOICTB, KaUeCTBEHHbIE PEaKLUU Ha ajlbJIeTruibl,
U paboTathb HCCIIEIOBATENbCKOM, MIPOEKTHOM U | KpaxMaJl, YKCYCHYIO KHUCIOTY; JIEHAaTypalus OEIKOB IIPH HarpeBaHMH,
B KOJUIEKTHUBE U COLIMAJILHOW NEATEIBHOCTH; [[BETHBIC PEaKIMM OETKOB; MPOBOAUTH PEAKLIUM  HOHHOTO oOMeHa,
KOMaHie MP 02. BiageHHMe YHHBEPCAJBHBIMHU | ONPEIENATh CpPEAy BOJIHBIX pAacTBOPOB, KAayeCTBEHHbIE peaKUUHd Ha

KOMMYHHUKATHBHBIMH JAeHCTBHAMM: cynabdar-, kapOOHAT- W XJIOPHA-aHUOHBI, Ha KAaTHOH aMMOHHUS; pellaTh

6) coBMecCTHas1 JeSITeIbHOCTb: SKCIIEpUMEHTaJbHbIe 3a1aun 1o Temam "Metamnsl" u "Hemerannsl") B

- IOHUMaTh U HCII0JIb30BATh COOTBETCTBUHU C TNPAaBMWIAMU TEXHHKH O€30MacHOCTH IpHU OOpaleHHH C

peUMyIIeCcTBa KOMaHIHOU U | BEUIeCTBaMH U JiabopaTOpHble 00OpYyIOBaHUEM; MPEACTABIATh PE3YIbTAThI

UH/IUBUIYaJIbHOW PaboTHI; XUMHUYECKOTO 3KCIIEPUMEHTAB (dopme 3anucu ypaBHEeHUI

- IpUHUMATh LT COBMECTHOMU COOTBETCTBYIOIIMX peakUuid U (QOpMYyIUpOBaTh BHIBOJBI HA OCHOBE 3THUX

JIESITENIBHOCTH, OpraHHU30BbIBATh U | pe3yJbTaTOB;
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KOOPAUHUPOBATH JNEUCTBUS o ee
JOCTHKEHUS: COCTABJIATH IUIaH JIEHCTBUH,
pacrpenensatb pojdd C  YYETOM  MHEHHU
Y4aCTHUKOB o0CyXx/1aTh pe3yabTaThl
COBMECTHOH paboTHI;

- KOOPAMHHUPOBaTb M BBIIOJHATH padoTy B
YCIIOBUSIX PEalbHOI0, BUPTYaJIbHOTOU
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

- OCYHUICCTBJIATDH IIO3UTUBHOC
CTPATCTUYCCKOC IMOBCACHUC B PaA3JIMYHBIX
CUTyalusiIx, IIPOABJIATDH TBOPYCCTBO u

BOOOpaXeHUE, OBITh MHUIIHATUBHBIM.

MP 03. OBiaienne yHHBepcaJIbHbIMU
PeryasiTUBHBIMU el CTBUSMH:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMAaThb MOTHUBBI M apTyMEHTHl JPYTUX
Joen pu aHanu3e pe3ynbTaToOB
NeSITebHOCTH;

- TpU3HaBaTh CBOE MPaBO W TIPABO APYTHX
JI0JIEH Ha OIIMOKH,

- pa3BHBaTh CIIOCOOHOCTh TOHUMATh MHpP C
MO3HIIMU APYTOT0 YeIOBEKa;

OK 07.
CopeiicTBOBaThH
COXPAaHCHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocbepe-
KCHUIO, IIPUMEHSATh
3HaHUs 00 U3MEHe-

JP 07. B o06gactd ?JK0JOrHYeCKOro
BOCIIMTAHMA.

- c(hOpPMHUPOBAHHOCTH 9KOJIOTHYECKOM
KYJIbTYpPbI, TOHUMAaHHE BIHMSHHUS COIMAIBHO-
SKOHOMHYECKHAX IIPOIECCOB HA COCTOSHHE
MPUPOTHON U COLMATBLHOU CPEIbl, OCO3HAHUE
IO0ATHOTO ~ XapakTepa  KOJOTHYECKHX
npobiewm;

ITP6 01 - copmupoBaTh MpeACTaBICHUSI: O XMMHUYECKOH COCTaBISIOLIEH
€CTeCTBEHHOHAYYHOM KapTHHBI MHpa, POJIM XMMHUHU B TO3HAHUM SBICHUN
IpUpOAbl, B (OPMHUPOBAHUU MBIIJICHUS W KYJIbTYpPbl JMYHOCTH, €€
(YHKIMOHATIBLHON TPAMOTHOCTH, HEOOXOAUMOM [T pelIeH s PaKTHUECKUX
3aJa4 ¥ SKOJIOTMYECKd OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3/I0POBBIO U
MIPUPOIHON CpeliE;

IIP6 10 - ymerp coOmrogaTh TpaBUja DKOJOTHYECKH 1EJIEeCO00pa3HOTO
NOBEJICHUS B OBITY U TPYJOBOH NIESTEILHOCTH B LIEJSIX COXPAaHEHHs CBOETO
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HUU KJIMMATa,
TIPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/JICTBA,
3G PEeKTUBHO
JIEVCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUsX.

- IUITAHUPOBAHUE U OCYILECTBIEHUE ICUCTBUIA B
OKpY’Kalolllel cpelle Ha OCHOBE 3HaHUs LieJen
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
AKTHUBHOE HENPUATHE JEHCTBUM, MPUHOCSIINX
Bpel OKpYXKarollen Cpee;

- YMEHHUE MPOTHO3UPOBATh HEOJIAronpusiTHbIC
JKOJIOTUYECKUE MOCIEACTBUS
MPEAIPUHUMAEMbIX JIeHCTBHH,
npeaoTBpaniaTh ux;

- paclIMpeHue OIbITa JEATEIbHOCTH 3KOJOTHU-
YECKOU HAIPaBJICHHOCTH;

- OBJIQJICHHE HaBbIKAMU y4eOHO-
HCCJIEI0BATEIBCKOM, IIPOEKTHOMN 51
COIIMAJIbHOM JI€ATEIbHOCTH;

3I0pPOBbSl M OKPYXKAIOIIEW IPUPOJHOM CPEAbl; YYHMTHIBATH OIIACHOCTH
BO3JCHCTBUSL HAa JKMBBIC OPraHU3MBI OIPEACICHHBIX BEUIECTB, I[TOHUMAs
CMBICJI ITOKA3aTels MPEIeIbHON TOIYyCTUMOU KOHIICHTPALUH
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15 PexomeHayemMoe  KOJIMYECTBO  4YacoB HAa  OCBOeHHME  NPOrpaMMbI
00meoOpa3oBaTe/IbHOM JTUCIUIIIUHBI:

- MaKcuMallbHas yueOHasi Harpy3ka oOydJaronuxcs 72 yaca, B TOM YUCIIe:

o0si3aTenpHas ayJUTOPHAs Harpy3ka o0yJaronmxcs 72 Jaca.



2. CTPYKTYPA M COJAEP)KAHUE OBIIEOBPA3OBATEJBbHOM JUCHUIJIAHBI

2.1 O0beM yueOHOii TMCHUIJIMHBI M BUABI Y4e0HOI padoThl

Buo yueonoii pabomot Oovem uacos

O6beM 00pa3oBaTenbHON NPOrpaMMBbl AUCIUTLTUHBI 72
B TOM YHCJIE:

OCHOBHOE COJIep)KaHue 60
B TOM YHCJIE:

TEOpETUYECKOe 00yUeHHe 42
MIPAKTUYECKHE 3aHATUS 14
71a00paTOPHBIE 3aHATHS 10
[TpodeccnonambHO-OPHEHTUPOBAHHOE COJIEPKaHKE (CoepIKaHue 5
MPUKIIATHOTO MOIYJISI)

B TOM YHCIIE:

TEOpEeTUUECcKoe 00ydeHne 2
IIPAKTUYECKUE 3aHATUS 4

[TpomexxyTounas atrectanus - nuddepeHmpoBaHHbINA 3a4eT
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2.2 TemaTuyeckuii NJIAH U coJiep:KaHue 0011e00PAa30BaTEIbHOMN JUCHUIIMHBI XUMHS

Conep:xanue yuyeO0HOro marepuasa (0CHOBHOE M pPodeccHoOHAJIbLHO-
HaumenoBanue . Oo0bem YpoBenb | @opMupyembie
OPHEHTHPOBAHHOE), JJA00PATOPHbIE H MPAKTHYECKHE 3AaHATHS, NPUKJIATHOI
pa3iesioB U TeM 4acoB OCBOCHHMSI | KOMIIETCHIIUH
MOAYJIb
1 2 3 4 5
OcHogeHoe codepicanue 60
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 6
Teopemuueckoe 0byueHue OK.01
CoBpeMeHHass Mojeiab CTpoeHuss aroMa. CUMBOJIMYECKUN SA3BIK XUMHHU.
XUMHUECKUH DIIEMEHT. DJEeKTpOHHAas KoHurypamus aroma. Kiaccuduxamms
XMMHYECKMX DIIEMEHTOB (S-, P-, O-aaeMeHThI). BalleHTHBIE 3JEKTPOHBI. 2 2
Tema 1.1 BaneHnTHOCTS. OneKTpoHHas npupozaa XUMHYECKOU CBSI3U.
C oeﬁné ATOMOBR DNEeKTPOOTPUIATEILHOCTh. BUIIbI XUMHYECKON CBsi3U (KOBaJICHTHAs, MOHHA,
P MeTaJUIMYecKasi, BOJIOPOJIHAS) U CITOCOOKI €€ 00pa3oBaHus
XUMHUYECKUX
Ilpakmuueckue 3anamus
AJIEMEHTOB U . . .
pUPOIA Pemenue 3amaHuii Ha MCMONB30BaHME XUMHYECKOW CHUMBOJMKHM W Ha3BaHUMN
XEMquCKOﬁ COECIUHEHUI 10 HOMEHKJIAType MEXKIYHApOJHOTO COKH3a TEOPETHYECKOW U
RS MPUKIATHON XWUMHUU W TPUBHUAIBHBIX HA3BaHWM JJISI COCTABIICHUS] XUMHUYECKUX
(dbopMyIl IBYXaTOMHBIX COEAMHEHUN (OKCHUIOB, CYIb(UAOB, TUAPUIOB U T.I.) U 5
JPYTUX HEOPTaHUYECKUX COETMHEHUN OTAENbHBIX KJIacCOB.
[IpakTHueckue 3agaHusi Ha YCTAHOBJICHHME CBSI3M MEXIY CTPOEHHEM aTOMOB
XUMUYECKUX IJIEMEHTOB M TEPUOJUYCCKUM H3MEHEHUEM CBOMCTB XMMHYECKUX
JJIEMEHTOB M UX COEJIMHEHUH B COOTBETCTBMU C mnosoxeHueMm l[leproaunueckoit
CUCTEMBI.
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Tema 1.2.
[Tepuoanueckuit
3aKOH U Ta0iIuna
J.. MenneneeBa

Teopemuueckoe obyueHue

[lepuonuueckas cucrema xumuueckux odiementoB .M.  Menneneena.
Du3nIecKu CMBICHT

[Tepuonuueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHWMMUYECKHX D3JEMEHTOB, O00pa3yeMblX HMHU MPOCTBIX U CIOXKHBIX
BCIIECTB B COOTBETCTBUM C TMOJOKCHUEM XHMHYSCKOIO DJIEMEHTa B
Ilepuonnueckoir  cucreme. MUPOBO33PEHYECKOE U HAaydHOE  3HAYCHHUE
Ilepuonuueckoro 3akonHa J[.M. MenneneeBa. Ilpornosmt .M. Menpaeneena.
OTKpbITHE  HOBBIX  XHMHYECKHX 2JIEMEHTOB. Pemenne  mpaxTtuko-
OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJ[aHMN Ha XapaKTepU3alUI XUMHUYECKUX
3JIEMCHTOB «MeTamnmyeckue / HEMCTAJNIMISCKHE CBOICTBA,
3JIEKTPOOTPHUILIATEIIBHOCTh XUMUUYECKHUX JJEMEHTOB B COOTBETCTBUH C HX
3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MIEPUOJIUUECKON CUCTEME
XuMHYecKuXx 3neMeHToB .M. MeHneneeBa»

OK.01
OK.02

Pa3nea 2. XumMnueckne peakuumn

10

Tema 2.1. Tumnsl
XUMHAYECKUX
peakuui

Teopemuueckoe obyuenue

Knaccudpukanys u TUOBI XMMHUYECKHUX pPEAKIMUHA C y4yacTHMEM HEOpraHM4eCKHX
BeniectB. (CocTaBieHME YpaBHEHHUH pPEAaKIUM COCIMHEHUS, Ppa3IOKEHU,
3aMeleHusi, oOMeHa, B T.4. pPEaKUUil TOpPEeHMs, OKHUCIEHUS- BOCCTAHOBJICHMS.
VYpaBHEHMsI OKHMCIEHUA-BOCCTAHOBIIEHUA. CTeneHb OKUCIEHHs. OKHCIUTENb U
BOCCTAHOBHUTEIIb. CocraBnenue u YPAaBHUBAHHE OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEaKIMi METOAOM 3JeKTPOHHOro OanaHca. OKHCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAaKIMM B IPUPOJE, IMPOU3BOJCTBEHHBIX IIpoLEccCax U
KU3HENEATEIILHOCTU OPraHU3MOB

Teopemuueckoe ob6yueHue

KonunuecTBenHbie oTHOMIEHUsT B XUMHH. OCHOBHBIE KOJHMYECTBEHHBIC 3aKOHBI B
XUMHHU U paCyCThbl 110 YPAaBHCHUAM XHUMHUYCCKUX peaKHHﬁ. Monrs kak CANHHNIIa
KOJIM4YEeCTBa BellecTBa. MolsspHas Macca. 3aKOHBI COXPaHEHHsI MACChl i SHEPTUH.
3akoH ABoraapo. MounspHbeiii 00beM Ta30B. OTHOCHTENbHAS TUIOTHOCTH Ta30B.
Pacyetsl mo ypaBHEHHMSIM XHMHUYECKUX PEAKIUHA C HUCIOIB30BAaHHUEM MAacCHhl,
o0beMa (HOpMaJTbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEMIECTBA

OK.01
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Tema 2.2 Teopemuueckoe obyuenue OK.01
DnekTponutrdeckas | Teopus AJIEKTPOJIUTUYECKOM JIUCCOLIMAIIAH. Honsl. DJIEKTPOJIUTBHI, OK.04
Jauccouuanus u HEANIEKTPONIUThL. Peakiun monHOro obmena. CocraBieHuE peakUWidi MOHHOTO 2
MOHHBIN OOMEH oOMeHa MyTeM COCTAaBJICHHSI WX IOJIHBIX U COKPAIICHHBIX MOHHBIX YpaBHEHUH.

KucioTHO-0CHOBHBIE peakIiy. 3a/1aHus HA COCTaBICHHE HOHHBIX peakluil

Jlabopamopuvie 3anamus

JIaGoparophas paboTa “TUIBI XUMHUYECKUX PEaKInn”.

HccnenoBanue TUIOB (110 COCTaBY WM KOJMYECTBY MCXOIHBIX M OOpa3yIOIIMXCS 2

BELIECTB) U NPU3HAKOB XMMHUYECKHX peakuuil. [IpoBeneHue peakuuii HOHHOTO

oOMeHa, OmpeleleHue Cpellbl BOJHBIX PAaCTBOPOB. 3aJaHus HAa COCTaBIICHUE

WOHHBIX PEaKIil
KonTponbnas

CrpoeHue BenecTBa U XMMHUYECKUE PEaKLIUU 2
pabora 1
Pazjen 3. CTpoeHue 1 CBOHCTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1. Teopemuueckoe 0byueHue OK.01
Knaccudukanus, IIpenmer Heopranuueckoil xumuu. Kraccudukanus HeOpraHMYECKHX BEILECTB. OK.02
HOMEHKJIaTypa U [Ipocteie u crnoxkHble BeniecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHIBL,
CTpPOCHHE TMJIPOKCUMBI, KHUCIOTBI, COJM). B3auMOCBsI3b HEOPraHMYECKUX BEIIECTB.
HEOpPraHUYECKUX ArperatHble cocTosiHUSL BellecTBa. Kpucrtamnmueckue u amopgHbIE BEIIECTBA. 5
BELIECCTB Tunbl KpUCTAIMYECKUX  pEHIETOK  (aTOMHas, MOJIEKYJspHas, HOHHasd,

MeTajutndeckasi). 3aBUCHMOCTh (PU3MUYECKHX CBOWCTB BeIIeCTBA OT THIA

KPUCTAJNINYECKON PEHIETKU. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEILECTB OT

BHJIa XHMMHMYECKOM CBS3M M THUIIA KPUCTALIMYECKOM pemeTku. [IpudmHbl

MHOTr000pasusi BELIeCTB

Ipaxmuueckue 3anamus

HomeHknaTtypa HEOPraHMYECKMX BEILIECTB: HA3BAaHUE BEIECTBA HUCXOIA M3 MX

XUMHYECKON (OpMyJIbl WJIM COCTaBICHHE XHMHUYECKON (opmyssl Hcxonas u3

Ha3BaHus BemiecTBa Mo MexayHaponHou (MIOITAK) wnu TpuBHanbHOU 2

HOMEHKJIATYpE.
Pemenne mnpakTHUecKMX 3aJaHUMl MO KiIaccH(UKalUM, HOMEHKIAType U
XUMHYECKUM (GopMyJlaM HEOPraHMYECKHX BEIIECTB pa3JIMYHbIX KJIacCoB
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(yrapHslii ra3, yriaeKUCIbli ra3, aMMHaK, ramieHasi U3BeCTh, HeTalieHasi U3BECTbh,
MUThEBAsi COJa W JPYTHUX): Ha3blBaTh M COCTABIATH (POPMYJIbl XUMHYECKHX
BEILIECTB, ONPEIEIATh MPUHAJICKHOCTD K KJIacCy.

Hctounuku xumudeckoit mHbopManuu (CpeacTB MaccoBOi HH(OpMalMH, CETh
WNutepuer u apyrue). I[louck nHpopmammu 1mo Ha3BaHUSAM, HACHTU(UKATOPAM,
CTPYKTYpPHBIM (hopmysam

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BEIIIECTB

Teopemuueckoe obyuenue

Mertamnbl. OOmue ¢u3nueckue U XUMHUYECKHe CBOWCTBAa MeTalioB. CrocoObl
[OJIy4eHHUsl. 3HAaU€HUE METANIOB B IPUPOJIE U JKUZHEIEATEIBHOCTH YEJIOBEKA U
opranu3moB. Koppo3usi MeTayuioB: BUAbl KOPPO3UH, CIIOCOOBI 3aIIMTHI METAIIIOB
0T KOppO3uu

Teopemuueckoe obyueHue

Hemeramner. OOmue ¢u3nueckne W XWUMHYECKHE CBOMCTBA HEMETAJUIOB.
Tunuuneie cBoiictBa HemeramuioB [V— VII rpynn. Krnaccuduxamus wu
HOMEHKJIaTypa COeIMHEHUN HeMETaIII0B. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B
pupoJie

Teopemuueckoe obyuenue

XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB (OKCHIOB,
THIPOKCHUIOB, KHUCIIOT, COJeHl W ip.). 3aKOHOMEPHOCTH B HM3MEHEHHU CBOWCTB
ITPOCTBIX BEIIECTB, BOAOPOAHBIX COEANHEHNH, BBICIINX OKCUJOB U I'MIPOKCHJIOB.

Ilpakmuueckue 3anamus

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM MPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEHIECTB: METAUIOB M HEMETAJUIOB;, OKCHJIOB METAJIOB,
HEMETaJNIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAHUHN U
aM(pOTEpHBIX THJPOKCHUJIOB; HEOPraHUYECKUX COJIEH, XapaKTepU3YIOUIMX HX
CBONMCTBA. PellleHne NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha
CBOMCTBa, COCTaB, MOJy4eHHE M O€30IaCHOE HCIONb30BAaHUE BaKHEHIINX
HEOPraHMYECKUX BEUIECTB B ObITY M MPAKTUYECKOHN EATEIILHOCTH YEIOBEKa

OK.01
OK.02
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Jlabopamopnuvie 3ansamus OK.01
Tema 3.3, JlabopaTtopHas paborta «aeHTuduKanus HeopraHnIeCKuxX BEILECTB). OK.02
W ieHTHuKaLIs Pemrenue skcnepuMEHTANBHBIX 3a/1a4 10 XUMUYECKUM CBOI/ICTBEIM METAJJIOB U OK.04
HEMETAJJIOB, II0 pAaCHO3HABAHUIO U IIOJNYyYEHUS COCOUHEHUM METalIoB U
HEOPraHUYECKUX 2
BEIIECTB HEMETAJUIOB.
WneHTudukanyss HEOPraHMYECKMX BELIECTB C HCIOJIb30BaHUEM HX (U3UKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KAa4eCTBEHHBIX peakuuil. KadecTBeHHBIE
peakiMu Ha cyib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH AMMOHHMSL.
KoHntposbHas .
paGora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
Paznea 4. CTpoeHne 1 cBOIICTBA OPraHUYeCKUX BellecTB 24
Tema 4.1. Teopemuueckoe obyuenue OK. 01
Knaccudukanus, [losBieHne w pasBUTHE OPraHMYECKOM XHMMHMM Kak Hayku. [Ipenmer
CTPOCHME U OpPraHMYECKOM XMMHMHM. MeCTO M 3HAU€HUE OPraHMYECKOM XMMHUHU B CHCTEME
HOMEHKJIaTypa €CTECTBEHHBIX HayK.
OpPraHUYECKUX XUMUYECKOE CTPOEHHUE KaK MOPAJOK COSAVMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO
BELIECTB UX BaleHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOIO CTPOEHUs
opraHuueckux coenuHenui A.M. bytueposa. YriepoaHslli  CKeJeT 5
OpPraHUYEeCKON MOJIeKyNbl. 3aBUCHUMOCTb CBOMCTB BEILECTB OT XMUMHUYECKOTO
cTpoeHus: Mojekyina. M3omepus u unszomepsl. [loHsATHEe 0 (QYHKIMOHAIBHOM
rpynne. Panukan. IlpuHnuns! kiaccuukanud OpPraHUYECKHX COEAMHEHUH.
MexnyHaponHas HOMEHKJIATypa W INPUHLUIBI HOMEHKJIATyphl OpPraHMYECKHX
coenunennii. [lonsTHe 00 a30TCOAEpX AIIMX COCAMHEHHUSIX, OHOJIOTMUECKH
aKTUBHBIX BellecTBax (yrieBojax, *KHupax, Oenkax u Ap.), BHICOKOMOJIEKYIISIPHBIX
COEIMHEHMSIX (MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO)
Teopemuueckoe obyuerue
Homenxnarypa OpPraHUYECKUX COEMHEHUH OTAEIbHBIX  KJIACCOB
(HachIILIEHHBIE, HEHACBILICHHBIE U apoOMaTHYECKHE YTIEBOAOPOIbI, CIHUPTHI, 5

(deHonbl, anbIeruabl, KETOHbl, KapOOHOBBIE KHUCIOTHI U ap.). CocraBieHue
MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMyN OpraHMYeCKHUX BEIECTB
OTJIENIbHBIX KJIACCOB,
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HCIIONB3Ysl MX Ha3BaHUA [0 CUCTEMAaTUYECKOM M TPUBHAIBHOM HOMEHKIAType
(oTMNIEH, aueTwieH, TIMUEpHH, (eHoa, (opManbIeru], YKCycHas KHCIOTa,
ruiuH). Pacyetsl npocteiimeil popMyibl OpraHudecKoi MOJEKYIbI, UCXOIS U3
3JIEMEHTHOTO cocTaBa (B %0)

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

Teopemuueckoe obyuenue

®uU3MKO-XMMUYECKHE CBOWCTBA OPTaHMUYECKUX COCIMHEHHH OTIEIBHBIX KJIACCOB
(ocobenHocTn  KiaccMpUKaMKM W HOMEHKJIATyphl ~ BHYTPM  KJacca;
TOMOJIOTHYECKMI psia W oOmas ¢opmyina; H30MepHs; (pHU3MYecKue CBOMCTBA;
XUMHAYECKHE CBOWCTBA; CIIOCOOBI TIOTY4EHUS ):

- TpeJeNbHbIe YIIeBOAOPOIbI (AKaHBl M IUKJIOATKAHbI). 'OpeHne MeraHa Kak
OAWH M3 OCHOBHBIX MCTOYHHUKOB TCIIAa B MPOMBINIJICHHOCTH U 6I)ITy. CBolicTBa
IPUPOJHBIX YIIIEBOJOPOIOB, HAXOXK/ICHHE B IPUPOJE M IPUMEHEHHE AJIKaHOB;

OK.01
OK.02
OK.04

Teopemuueckoe obyuenue

OU3NKO-XMUMUYECKHUE CBOWCTBA OPraHMUYECKUX COECJUHEHUHN OTHENbHBIX KJIACCOB
(ocobeHHOCTH  KJIacCUPUKAaMM W HOMEHKJIATyphl ~ BHYTPM  KJacca;
rOMOJIOTHUECKU s U oOmias Qopmyna; u3omepusi; (U3NYECKHE CBOMICTBA;
XMMUYECKHE CBOMCTBA; CIIOCOOBI MOJIyYEHHsI): HENpeenbHble (aJIKeHbI, aJIKMHBI
U alKaJMeHbl) U apoMaTHYEeCKue YrieBoJoponbl. ['opeHue armeruneHa Kak
MCTOYHHK BBICOKOTEMIIEPATYPHOI'O TJIAMEHHU JJIsl CBAPKU U PE3KU METAJLIOB.

Teopemuueckoe ob6yueHue

Kucnoponconepxkariue coenuaenust (CupThl U PeHOITbI, KApOOHOBBIE KUCTIOTHI U
3(GUpBl, aNbJIErHIbl U KETOHBI, KUPBI, yrieBoasl). [IpakTHuueckoe mprUMeHEHUe
STWJICHTJIMKONSA,  raunepuHa, (¢enona.  Ilpumenenne  Qopmanpaeruna,
arieTanpJeruaa, yYKCyCHOW KHCIOTHI. MpUla Kak COJM BBICHIMX KapOOHOBBIX
KucioT. Moromue cBoicTBa MBI

Teopemuueckoe obyuenue

A3zoTconepkame  COeNMHEHHS  (aMHHBI W AMUHOKHUCIOTBI,  OCJKH).
BricokoMoneKkynsipHble  COCNMHEHUs  (CHUHTETHYECKHEe ¥  OHOJOTHYeCKH-
aKTUBHBIC). MOHOMED, MOIMMEDP, CTPYKTYpHOE 3BeHO. [lonmmMepusarus STuaeHa
Kak OCHOBHO€ HAIpPaBIIEHUE €r0 UCIOIb30BAHMUS.

['eHeTnveckas CBSI3b MKy KIaCCAaMH OPTaHUYECKUX COCTMHECHUM.
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lpaxmuueckue 3anamus

CocraBieHue cxeM peakuuid (B TOM YHCIE MO MPeUI0KEHHBIM LEenoYKaM
[IPEBPALCHUI), XapaKTEepU3YIOIIUX XUMHUYECKHE CBOICTBA OpraHMYECKHX
COCAMHEHUIN OTHAENbHBIX KJIACCOB, CHOCOOBI HX TMOJNYYEHHS U Ha3BaHHE
OPraHWYECKUX  COCAVMHEHUN 10  TPUBHAIBHOM  WIM  MEXKIYHapOIHOHN
CHUCTEMATUYECKOM HOMEHKIIATYpE.

PemeHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHMYECKUX 3aJaHMI Ha CBOMCTBA
OpPraHMYECKUX COCAMHEHHUN OTEIbHBIX KJIACCOB

Jlabopamopnas paboma

JlaboparopHass  pabora  “lIpeBpaiieHuss  OpraHMYeCKUX  BELIECTB  IPH
HarpeBaHun".

[lomyyeHue STWiieHAa W H3yYeHHE €ro CBOWCTB. MojenupoBaHHE MOJIEKYNI H
XMMHUYECKUX NPEBpAIICHU Ha IPUMEpEe 3TaHa, STUJICHA, alleTUIEHa U JIp.

Tema 4.3.
WNnentuduxanus
OpPraHUYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOU U
MPOU3BOJACTBEHHOMN
JeSITeNbHOCTH
YeJIoBeKa

Teopemuueckoe ob6yueHue

buooprannueckue coenunenus. [Ipumenenne u OMoOrun4ecKas poJib yriieBOI0B.
OxucneHue YrieBOAOB - HCTOYHHK SHEPrUU KUBBIX OpraHuzMoB. Obiactu
MPUMEHEHUS] aMHUHOKHUCIOT. IIpeBpaimieHust O€IKOB THIM B OpPraHU3ME.
buonornueckue Qynkuun OenkoB. buonornyeckue GyHKIUU KUpoB. Poib
OpPraHUYECKON XMMHUH B PEIICHUH MPOOJIEM MUIIEBON 6€30MaCHOCTH.

Teopemuueckoe obyuenue

Ponb oprannyeckoil XMMHM B pelIeHUH IPO0JIeM SHEPreTHUecKOoi 0e30MMacHOCTH,
B Pa3BUTHMM MEIULMHBL, CO3JaHUM HOBBIX MAaTEpUaJIOB, HOBBIX HCTOYHUKOB
SHEpruM (aJbTepHATUBHBIE MCTOYHUKU HSHEpruu). OmacHOCTh BO3JACHCTBUS Ha
KHMBBIE OPTaHU3MBbl OPIraHUYECKHUX BEIIECTB OTJENIbHBIX KIacCOB (YIJI€BOAOPOIbI,
CHUPTHI, (EHOJIbI, XJIOPOPTaHUYECKUE MPOU3BOJIHBIE, albJETUIBI U Jp.), CMBICIT
110KAa3aTessl MPEAESIbHO T0NYCTUMON KOHLEHTPALUU

Jlabopamopuvie 3auamus

JlaboparopHass  pabora: “UneHTHdUKAIMS  OPraHUYECKUX  COEAUHEHUU
OTZIEeNbHBIX KJaccoB” WmeHTHuduKamms OpraHUYECKUX COCAUHEHUN OTICIBHBIX
KJIaCCOB (Ha MpHUMepe albJeTHI0B, Kpaxmala, YKCYCHOM KUCIIOThI, OSIKOB U T.11.)
C WCIOJB30BAaHWEM WX (PU3UKO-XUMHUUYECKHX CBOWCTB M  XapaKTEPHBIX

OK.01
OK.02
OK.04
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KaueCTBEHHBIX peakmuil. Jlenatypamus Oenka mnpu HarpeBaHuu. l[BeTHBIC
peakuuu OesnkoB. BO3HHKHOBEHHE AHATUTHYECKOrO CUTHAllAa C TOYKH 3PEHUA
XMMHYECKUX  MPOLECCOB  INPH  NPOTEKAHHM  KAYE€CTBEHHOM  PEaKUuu,
MO3BOJISIIONIEH MACHTU(DUIIMPOBATH MTPEIJIOKEHHbIE OPraHUYECKHE BEIIeCTBa

KonTposnbnas N
CrpyKTypa 1 CBOMCTBA OPraHU4YECKUX BELIECTB

pabora 3

Pasex 5. KnHeTn:{eCKne 1 TePpMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKHX OK.01
peakuuit OK.02

Tema 5.1 Teopemuueckoe ob6yueHue

Ckopoctb CkopocTh peakluM, €€ 3aBUCUMOCTh OT pAa3JIMYHBIX (PAKTOPOB: MPHUPOIbLI

XUMHYECKHX pearupyomux BEeIecTB, KOHIEHTPAUU Pearupyroliux BEUIECTB, TEMIIEPATYPhI U

Peaknnii. IUIOIIAJM PEAKIMOHHOM TOBEPXHOCTU. TemoBble A(PQPEKTh XUMHUUECKUX

XHUMHYECKOE peakuuii. JK30- ¥ 3HAOTEPMHUUECKHE, PEAKIUH.

paBHOBECHE Pemenne mpakTHKO-OPHEHTMPOBAHHBIX 33JaHWK Ha aHauu3  (PaKTOpOB,
BIUAIOIIUX HAa M3MEHEHHE CKOPOCTH XMMMUYECKOM PEaKUUH, B T.4. C MO3HULMN
HKOJIOTUYECKHU [EIeCO00pa3HOTo MOBEIEHUS B OBITY U TPYIOBOH JCSATEIHHOCTH B
LIEJISIX COXPAHEHUSI CBOETO 3JJ0POBbs M OKPYXKAIOLIEH IPUPOJIHON CPENIbI.
Teopemuueckoe obyuenue
OOparuMocTh peakuuid. XHMHUYECKOE paBHOBECHE M €ro CMELICHHE 0]
NeHCTBUEM pa3IUYHbIX (PAKTOPOB (KOHILIEHTpAlMsl PEareHTOB WM IPOJIYKTOB
peakiuu, JaBjie€HUE, TemIeparypa) Uil CO3JaHHs ONTHUMAJbHBIX YCIOBHM
MIPOTEKaHNs XuMuyeckux npoueccon. [Ipunnun Jle-I1laTense.
Pemenne npakTuko-opueHTUPOBAHHBIX 33JaHUM HAa IPUMEHEHHE npuHuuna Jle-
[[Tarenbe aJis HaXOXKJIEHUS HAIPaBJICHUS CMEIIEHUS PAaBHOBECUS XUMHUYECKOU
peaknuMM M aHanu3 (aKTOPOB, BIMAIONMX HA CMEIIEHHE XHMHUYECKOTo
paBHOBECHS

Pazgean 6. PacTBopsI
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Tema 6.1. Teopemuueckoe obyuenue OK.01
[TonsiTue o PactBopenne kak ¢usuko-xumuueckuii mporecc. PactBopel.  CriocoObl OK.02
pacTtBopax MPUTOTOBJIEHUSI PAacTBOPOB. PacTBopuMocTb. MaccoBas A0Ji1 pacTBOPEHHOIO OK.07

BemecTBa. CMBICH TMOKA3aTeNsl NPENEIbHO JOMYCTUMOM KOHLEHTPALMU U €ro

WCII0JIb30BaHUE B OLIEHKE SKOJIOTMYECKOM 0€30MMacHOCTH.

[IpaBuia 3KOJIOTMYECKU II€IeCO00pa3HOro MOBENEHUsT B OBITY M TPYIOBOMH

NESATEIBHOCTH B IEJIAX COXpPaHEHHUsT CBOEro 3JI0POBbS M  OKpYyXKarouei

MPUPOJHON  Cpelbl; OMacHOCTb  BO3JACHCTBUS HAa JKMBBIE  OPraHU3MBbI

OTIpEe/ICJICHHBIX BEIIECTB.

PemeHne npakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUM Ha PpPacTBOPHI,

HCIIOJIb3YEMBIC B OBITOBOM M MTPOU3BOJICTBEHHON JCSITEILHOCTH YEIIOBEKA
Tema 6.2. Jlabopamopnvie 3anamus OK.01
Uccnenosanue JlaboparopHast pabota «IIpuroroBieHHE PacCTBOPOBY. OK.02
cBOiicTB pacTBopoB | [IpuroroBrnenue pacTBOpoB 3amaHHOM (MaccoBoil, %) koHueHTpamuu (cC OK.04

MPAKTUKO-OPUECHTUPOBAHHBIMU BONPOCAMU) M ONpPENETICHUE Cpeabl BOIHBIX

pactBopoB. PenieHue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20 MOOYIs)
Pasznen 7. Xumus B ObITY U IPOM3BOACTBEHHOM 1eATEJIbHOCTH 4YeJI0BEKa OK.Oé
Tema 7. Teopemuueckoe 0byueHue 8&8 4
Xumus B OBITY U Hoseimme noctmxeHnss XUMUYECKOW HAyKW U XMMHMYECKOM TexHoioruu. Poib OK.07
MPOU3BOJICTBEHHON | XUMHH B OOECHEYEHUsT HKOJOTUYECKOM, DHEPreTUYECKOM ¢  MHINEeBOU
NEeATETbHOCTH 0€30MacHOCTH, Pa3BUTHH MeAUIHMHBI. [IpaBuia mowcka U aHalIM3a XUMHYECKOU
YeJoBeKa nH(pOpMallMM W3 Pa3IUYHBIX MCTOYHHUKOB (HayyHas U ydeOHO-Hay4dHas

JUTEpaTypa, cpesicTBa MaccoBoi nHGopmaruu, cetb ViHTepHeT)

Ipaxmuyeckue 3ansamus

[Touck u aHanM3 KeWCOB O MPUMEHEHUH XMMHUYECKUX BEIIECTB M TEXHOJIOTUH C
ydgeToM Oynaymied mpodecCHOHATBHON MeATeTbHOCTH 1O TeMaM: Ba)KHEHIIHe
CTpOUTENbHbIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKJIO,
KepaMuKa, MaTtepuajlbl A JJICKTPOHUKH, HaHOMATCpualibl, TCKCTUIIBHBIC
BOJIOKHA, WCTOYHUKM ODHEPrUH, OPraHWYEeCKHe W MHHEPAIbHbBIE YIOOpeHHs,
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JICKApCTBCHHBIC BCIICCTBA, OBITOBAas XUMUS.

3amurta: [IpeacraBnenue pe3ynbTaToB pelleHus KeicoB B (hopMe MUHHU-I0KIa1a
C IIpe3eHTalnen

[IpomexxyTounas arrectamus o aucuuruinHe (auddepeHInpoBaHHBIN 3a4eT)

Bcero

72

s xapakmepucmuku yposHs 0C80€HUsL YUeOH020 MAMEPUANA UCTIOb3VIOMCSL CLedYIowue 0003HAYEHUSL:
1 — o3naxkomumenvublil (y3HasaHUe panee u3y4eHHbIX 00bEeKmos, C8OUCMS);

2 — penpoOyKmMusHblll (8bINOIHEHUE 0essMelIbHOCMU N0 00Pa3yy, UHCMPYKYUU UTU NOO PYKOBOOCEOM,);

3 — npodyKkmueHblil (NIAHUPOBAHUE U CAMOCTOSMENLHOE GbLINOIHEHUE 0esIMENbHOCHU, peulelie nPodIeMHbIX 3a0al,).

26




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA3OBATEJILHOI
JUCHUIINHbBI

3.1 Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Jlns peanu3aly NporpamMMbl AUCHUIUIMHBI IPETYCMOTPEHBI CIEAYIONIME ClIeLHaIbHbIE
MOMEIICHUS: Y4eOHBIN KaOMHET XUMHH W/WIIN y4eOHOW XUMUYECKOH 1abopaTopuH.

ObopynoBanusi yueOHOr0 KaduHeTA:

Pabouee mecTo npemnogaBates.

Paboune mecta oOyuarommxcs

CranunonapHas JocKa.

[TpoekTop (EpeHOCHOI).

DKpaH ajisi IpoekTopa (MEPEHOCHOM ).

HoytOyk (mepeHnocHoit) ¢ ycrtanoBiaeHHbIM 10, moakimrouennem k HTepHET U oOecriedyeHueM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30oBaTeNbHyI0 cpeny ¢mmmana. [Ipunrep

Harasaable mnocodusi: HaOOphl IIAPOCTEPKHEBBIX MOJIENEH MOJEKYN, MOJeNn
KPUCTAUTHIECKAX PEMIETOK, KOJUICKIIUM MPOCTBIX M CIOXKHBIX BEIIECTB /WM KOJUICKIIUU
HOJIMMEPOB, KOJUJIEKIUS TOPHBIX OPOJ M MUHEpaJoB, Tabnuia MenzeneeBa, yueOHble (DUIbMBI,
1 (ppoBble 00pa30BaTEIbHBIE PECYPCHI.

OobopynoBanue sadoparopuu M padouux MecT J1a00PATOPMHU: MEH3YPKH, MMHUIETKU-
KaleJIbHUIBI, TEPMOMETPBI, MHKPOCKOII, JYIbl, PEIMETHbIE W TIOKPOBHBIE CTEKJIA, IJIAHIIECTHI
JUI KamleJIbHBIX peakiuid, (uibTpoBaibHas Oymara, HPOMBIBAIKH, CTEKJISHHbIE HPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC NalOYKH, INTATHUBBI JUIS
IpoOUPOK, MEPHBIE LIUIMHPHI, BODOHKH CTEKJISTHHbIE, BOPOHKHU JEJIUTENIbHbIC IMINHAPUYECKUE
(50-100 mu1), cTynmku ¢ ecTHKOM, GappopoBbIe YaIIKH, MUHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, 4acoBble CTEKJA, 3JIEKTPOIUIMTKM, JIAOOPAaTOpHBbIE ILUTATUBBI, CIUPTOBBIE TOPEIIKH,
CIIUYKH, TIPUOOpP JUTS TIOTYYCHHS Ta30B (MJIM MPOOHMpPKA C Ta300TBOJHONW TPYOKOH), JepiKaTeiu
JUIS IPOOUPOK, CKIISIHKH Ul XpaHEHHs PEaKTHBOB, pa3faTOUHbIE JIOTKH, XUMHUECKUE CTaKaHbI
(50, 100 1 200 mu), mmarenu, TUHIETHI, TUTEIbHbBIE MBI, CEKYHOMEpPHI (TaliMepbl), MEPHBIE
npobupku (10, 20 mi), mepubie koa6bI (25, 50, 100 u 200 mu), BoasHas OaHs WU TEPMOCTAT,
CTEKJISIHHBbIE TaJIOYKH, KOHHWYeckue konobl anst tutpoBaHus (50 m 100 mu1), MHAMKATOpHbIE
HOJIOCKU s ompeaeneHus pH U cTaHgapTHas WHAMKATOpHas WIKala, YHHUBEPCAJIbHBIN
uHAUKaTOp, nunetku Ha 1, 10 u 50 mu1, GrOpeTKu A TUTPOBAHUS, MEAUIIMHCKHUE ILIPHUIIBI Ha
100-150 mn, naGopaTopHble W/MIM aHATUTHYECKHe Bechl, pH-mMeTpbl, cymmibHble mKad u
JIpyroe 1abopaTopHoe 000pyI0BaHUE.

IIporpammHoe o0ecnieyenne:

Onepannonnas cucreMa Microsoft Windows 10

[MTaket npuxnagusix nporpaMmm Microsoft Office Professional Plus 2010 Rus,

AntuBupycHass mnporpamma Kacnepckoro Kaspersky Endpoint Security ans ©Owusheca-
Pacmmpennsiii Rus Edition, PeaZip, Adobe Acrobat Reader DC

3.2 UurepakTuBHbIE (pOpMBI 00YyUEeHHUSI TPU OCBOEHHH 00111€00Pa30BaTEIbHOM
JAUCUHUILTHHBI

Tema Komunuectso WuTepakTuBHas popma NpOBEICHUS 3aHITUS
4acoB
Tema 7. 4 yaca [IpakTHueckoe 3aHATHE (xoHpepeHus c
Xumus B ObITY U Npe3eHTalel 1 3alUTON KelCoB)
IIPOU3BOJCTBEHHOMN «Ilonck u aHaMM3 KEHCOB O MPUMEHEHNN XUMUYECKUX
JeATEIIbHOCTH BEIIECTB M TEXHOJOTMH ¢ ydyeroM Oyaymieit
YEJI0BEKa po(eCCHOHALHON 1EATEIbHOCTU
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3.3 NudopmanuoHHOe obecneyeHHe peaau3alui NporpaMmMsbl

Ilepeuenn PeKOMeH1yeMbIX Y4eOHbIX HU3AHUI, HNnuTepHeT-pecypcos,
JAOMOJIHUTEILHOM JTUTEePaTypPhI

OCHOBHBIE HCTOUYHHUKH:

1. Tabpuensu O.C., Octpoymo WN.I'., CnagxkoB C.A. Xumus. Kinacc 10. AxunonepHoe
obmectBo "M3marenbctBo "lIpocBemenue", 2020 (paspemen mo 25.09.2025 Ilpukazom
Munnpocserienust Ne858 ot 21.09.2025)

2. T'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. Xumms. Knacc 11. AxumonepHoe
obmectBo "MznarensctBo "IpocBemenue", 2020 (paspemien go 25.09.2025 Ipukazom
Munmnpocserienus Ne858 ot 21.09.2025)

3. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [IpozmoB A.A., Jlynun B.B.; mon

penakuueir Jlynmna B.B. Xwummsa. Kimace 10. OOmiecTBO €  OrpaHUYCHHOMN
OTBETCTBEHHOCTbHIO "IIPODA"; AKIIMOHEpHOE 0011eCTBO "N3naTenbcTBO
"IIpocBemenue" (paspemier g0 25.09.2025 Ilpuxazom Munnpocsemenuss Ne858 ot
21.09.2025)

4. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [po3mnoB A.A., Jlynun B.B.; non
penakumeit Jlynmna B.B. Xwummsa. Kmacc 11. OOmecTtBo ¢ orpaHuyeHHOMR

OTBETCTBEHHOCTBIO "ITPODA"; Ax1noHepHoe 00111eCTBO "N3naTensCcTBO
"IIpocBemenune (paspemien 1o 25.09.2025 Ilpuxazom Munnpocsemenuss Ne858 ot
21.09.2025)

JIONIOJIHUTENIbHBIC MCTOYHUKHU

1. AxndunorenoBa, WM. B. Xumusa: y4yeOHMK ¥  TPaAKTUKyM [UIsI  CPEIHETO
npodeccuonanbHoro odpaszosanust / . B. Audunorenona, A. B. badbkos, B. A. [Tomnkos.
— 2-e u3 ., uctp. u gon. — Mocksa: M3garenscTBo IOpaiit, 2023.
https://urait.ru/viewer/himiya-513807

2. Epoxun FO.M. Xumus mis npodeccuil v crenuaibHOCTeH TEXHUYECKOTO M €CTECTBEHHO-
Hay4qHOTO TIpouieii : y4eOHHK IJisi CTYJAEHTOB YUPEKIACHUM cpesl. mpod. odpasoBaHus /
IO.M. Epoxun, W.b. KoBameBa — 6-e¢ wu3n. crep. — M. : M3parenbckuil LEHTp
«Axanemusy, 2020.
https://academia-library.ru/reader/?id=404153
https://www.academia-moscow.ru/reader/?id=404153

3. Epoxmn IO.M. Xumus. 3amaun ¥ yrnpaKHEHHS : TOCOOWE IS CTYIEHTOB YUPEKICHHUN
cpen. mpod. obpazosanus / FO.M. Epoxun — M. : U3narensckuit meHTp «AKagemMus»,
2020.
https://academia-library.ru/reader/?id=411735
https://www.academia-moscow.ru/reader/?id=411735

4. Tynukun E.W., Xumus B 2 u. Yacts 1. O6mas 1 HeopraHMuecKass XuMHs: YUeOHUK JUIs
cpemHero npodeccuonanbHoro oopazosanus / E.M. TynmukuH. — 2-e U311, HCIIP. W JIOTIOJH.
— Mocksa : U3narensctBo FOpaiit, 2021.
https://urait.ru/viewer/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-

452785#page/1
5. Tymukun E.W., Xumus B 2 4. Yacte 2. Opranudeckas XuMusi: YI€OHHUK JJIsI CPEIHETO
npodeccuonansuoro obpazosanust / E.M. TynukuH. — 2-e W3A. WCOp. W JOMOITH. —

Mocksa : M3zparensctBo FOpaiit, 2021.
https://urait.ru/viewer/himiya-v-2-ch-chast-2-organicheskaya-himiya-452786#page/1
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https://urait.ru/viewer/himiya-513807
https://academia-library.ru/reader/?id=404153
https://www.academia-moscow.ru/reader/?id=404153
https://academia-library.ru/reader/?id=411735
https://www.academia-moscow.ru/reader/?id=411735
https://urait.ru/viewer/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-452785#page/1
https://urait.ru/viewer/himiya-v-2-ch-chast-1-obschaya-i-neorganicheskaya-himiya-452785#page/1
https://urait.ru/viewer/himiya-v-2-ch-chast-2-organicheskaya-himiya-452786#page/1

6.

1.
2.

OneitnukoB, H.H. Xumusi. AIropuTMbl pemieHus 3a1a4 U TeCTH : Y4eOHoe mocooue s

cpenHero npodeccuonansHoro oopazosanus /H.H. Onetinukos, I'.I1. MypaBbeBa. — 3-¢

W3J1. Uctp. u nonoi. — Mockga : M3narenscTBo FOpaiit, 2021
https://urait.ru/viewer/himiya-algoritmy-resheniya-zadach-i-testy-452906#page/1

HaTepaeT-pecypenl
hvsh.ru — XXypuan «Xumust B IIKOJIEH.
https://postnauka.ru/themes/chemistry — neknuu 1o xumum Ha caiire I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
Hayuno-monynsipaplii  MPOEKT «DJIEMEHThl OONbIIONW Hayku» ((PU3MKa, XUMUS,
MaTeMaTHKa, aCTPOHOMUS, HAYKH O >KM3HHU, Hayku o 3emiie). HoBocTH Hayku, KHUTH,
HAay4YHO-IIOIMYJIAPHBIC CTATbH, JICKIIUU, SHIITUKJIOIICINH.
http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHoO-nonyisipHoro sxypHaia «llorenuuan». XKypuan nspaéres ¢ 2005r., ¢
2011 r. — pazgen «XuMusi».
http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayyHO-TIOIYJISIPHOTO XKypHaa « XUMHUA U >ku3Hby». JXKypHan uznaércs ¢ 1965 r.
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbiTast 31eKTpoHHas OubIuMoTeka xumuuyeckoro mnoprana «Chemnet», comepkut
yueOHble U HH(POPMAITMOHHBIE MaTEPUANBI U MIKOJIHHUKOB M yuuTenei. B Hell MOXHO
HAaWTH y4yeOHMKHM 1O OOmeHd U HEOPraHWYeCKOW XHMHM, OpPraHMYECKONH XHMHH,
MYJIbTUMCANAMATCPUAJIbI, 4 TAKIKEC 3aJa4U XUMHUYCCKUX OJIMMIINA/ C pCIICHUAMU, 3aJa4n
BCTYMUTEIBHBIX 3K3aMEHOB 17151 a0UTYpUEHTOB.
http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanvonnsle  Marepuanbl 00  onuMnuagax:  MOCKOBCKOW — TOPOACKOM,
Bcepoccuiickoi, MeHeneeBckonu, MexayHapoIHOM. [IpuBeneHs! 3a1a4u
TEOPETUYECKUX M OKCIEPUMEHTAIBHBIX TYpPOB, MOAPOOHBIE pELIECHUS, CIUCKA H
dboTorpaduu nmodbeauTenen.
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema TUCTaHIIMOHHOTO OOYyY€HHs, HalpaBJeHHAsl B IEPBYIO OYEpeIb Ha MOATOTOBKY
K OJIMMITMAJaM BCEX YPOBHEW — OT WIKOJBHBIX M0 MexayHapoaHoi. CailT comepKut
OIpOMHOC KOJIMYCCTBO 3aJia4, CIpyHIIMPOBAHHLIX KaK IO TEMaM, TaK U 110 OJIMMIIMAdaM.
ITo BceM OCHOBHBIM pa3zieiaM XHUMHH MPUBEIEH TEOPETUUECKUI MaTepuan U pa3oopaHsbl
PEIICHU TUITOBBIX 3ajay.
http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran nmo HanoTtexHosorusiM. OCHOBHas IeJIb — pa3BUTHE 00pa3oBaHUs B 00JACTH
HAHOTEXHOJIOTUH M MOATOTOBKA K HHTEPHET-OJIUMITHA/IE TI0 HAHOTEXHOJIOTHSIM.
http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBounas umHboOpManus 0 XMMHYECKHX 3JIEMEHTaX M UX CBOMCTBax (Ha
AHTJIMCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKosA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  caliT  oHJailH-oOpa3oBaHHWs, COJAEPKUT MHOTO  HMHTEPECHBIX
00pa3oBaTeNbHBIX KYpCOB M BHUACOJEKIUI A HIKOJIBHUKOB, CTYICHTOB U yYUTENEH.
EcTh HECKOJIBKO KypCOB MO XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHpPE XHUMHUU
MH(OPMAaIMOHHBIM HHTEPHET-pecypc (CalT IIaTHBIN).
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https://urait.ru/viewer/himiya-algoritmy-resheniya-zadach-i-testy-452906#page/1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800

13. http://www.organic-chemistry.org/
[Topran no opraHUYECKO XMMUU HA AHTJIMMCKOM SI3BIKE.
14. http://www.xumuk.ru
CaliT 0 XUMHH: KIAaCCHYECKHe YYCOHUKH, CIPABOYHUKH, SHIUKIONCIUU, MOHUCK
OpraHUYECKUX U HEOPraHMYECKUX PEaKLUi, COCTABIICHUE YPABHEHUN PEAKLIUM.
15. http://orgchemlab.com/
Caiit, MOCBAIMIEHHBIN TPAKTUIECKOM paboTe B 1abopaTopuu
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BBITIOJIHCHUS
Pe3ynbTaThl

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOHB U OLCHKa pE3yJIbTaTOB 06Y'-IGHI/ISI OCYHICCTBIIAICTCA IMPCIIOAAaBaTCICM B
Imponecce NMpoOBCACHUA IIPAKTUUCCKHUX 3aHATHH U J'Ia60paTOpHBIX pa60T, TCCTHUPOBAHUA, 4 TAKIKC

00y4JarOITUMUCS
O00y4eHHUsT ONpEeeIsIoT,

HHAUBUIYAJIbHBIX
4qTo 06yqalomnec;l JOJI>KHBI

3aIaHUi,

JEMOHCTPUPOBATH M0 3aBEPIICHUN U3YUEHUS] TUCLUIUINHBI.
Js popMUpOBaHUs, KOHTPOJIS U OLEHKH Pe3y/IbTaTOB OCBOCHMS y4EOHOW JMCHUIIIUHbI
UCTIOJIB3YETCS CUCTEMAa OLEHOYHBIX MEPONPHUATHH, MPeICTaBIIsAoNnIast COO0H KOMILIEKC y4eOHBIX
MEpONPUATHHA, COIJIaCOBAaHHBIX C pe3yJbTaTaMu O00y4eHUs M C(HOPMYIMPOBAHHBIX C Y4ETOM
®I'OC COO (npeametHsbie pe3ynbraTsl 1o qucuuiuiae) 1 I'OC CIIO.

IIPOEKTOB,

HUCCIIEJOBaHUIA.

3HaTb, IIOHUMMATbh H

Pesynbrar Tunel OLIECHOYHBIX
Ne OK/TIK Monyib/pasaen/Tema 4 .
0o0y4deHus MEPONPUITHIA
[ OCHOBHOE coJiepKaHne
1 Paznen 1. OcHoBbl | @opMynupoBaTh
CTpOCHHS BelllecTBa | 0a30BbIe 3aKOHBI U
TTOHSTHS] XUMUHU
1.1 | OK.1 Crpoenue  aromoB | CoCTaBIATH 1. Tect «CTpoeHue
XUMHYECKHUX XUMHUYECKHE ATOMOB XAMITIECKIX
3JIEMEHTOB u (1)OE)MYJ'IBI COCIMHE" | spevenToB M IpUPOTA
npuposa HUH B COOTBETCTBHH | y 1o vaorom o
XUMHUYECKOH CBSI3U co CTETIeHbIO
2.3ajaun Ha cocrable-
OKHUCJIEHUS ~ XHUMHU-
HUE XUMHYECKUX (popmyr
YECKUX DJIEMEHTOB,
JByXaTOMHBIX  COEJIHUHE-
UCXOJs U3 BaJeHT- .
HUM (OKCHIIOB, Cynb(u-
HOCTH M DJIEKTPO-
JIOB, TUJIPUIOB H T.IL.).
OTPULATENILHOCTH
3. 3agaHus Ha UCIIOJIB30-
BaHHE XUMHYECKON
CUMBOJINKM W Ha3BaHUU
COCIMHEHUN II0 HOMEH-
KJIaType  MEXIyHapoJ-
HOTO COI3a TEeOopeThyec-
KOW U IIPUKJIATHOW XUMHUH
U TPUBUAJIBHBIX HAa3BaHUM
JUISL COCTABJICHHUS XUMH-
yeckux (QopmMya JBYX-
aTOMHBIX COEMHEHUN
(oxcumoB,  cyab(HIOB,
THAPUJIOB U T.OI.) H
IPYTUX HEOPraHWYEeCKUX
COEMHEHUI  OTHENBHBIX
KJIACCOB
1.2 | OK.01 IIepnonnueckuit XapakTepus3oBaTh 1. Tect «Metannuueckue /
OK.02 3aKOH U Tabiuia XUMHUYECKHE HEMETAJUINYECKUE
.. Menneneesa DJIEMEHTHI B CBOMCTBA,  DJIEKTPOOTPH-
COOTBETCTBHUM C UX | HATEIILHOCTbh U CPOJCTBO K
I0JIOKEHHE U B NIEKTPOHY  XUMHUYECKHX
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MEPUOINYECKOMN
CUCTEMEC XUMHYECC-
KHX DJIEMEHTOB
.. MenneneeBa

AJIEMEHTOB B  COOTBET-
CTBUE C HUX BJIEKTPOHHBIM
CTPOCHHUEM U TMOJIO)KEHHUEM
B IIEPUOJUYECKON CUCTEME
XUMHUYECKUX  DJIEMEHTOB
JI.1. MenaeneeBay.

2. [IpakTrueckue
3aJlaHUs Ha YCTaHOBJICHUE
CBS3M MEXJIY CTPOCHUEM

aTOMOB XUMHUYCCKUX
OJICMEHTOB W II€pUOAN-
YCCKHUM N3MCHCHUCM
CBOICTB XHUMHYCCKHUX

3JICMCHTOB U UX COCJUHE-
HUA B COOTBETCTBHH C
nosjoxxenueM B Ilepuonu-
YeCKOU CHCTEME.

3. IlpakTuko-opueHTHpPO-
BaHHBIE  TEOPETHYECKHUE
3alaHdsl HA  XapakTepH-
3aIHI0 XHMHYCECKHX
3JICMCHTOB:
«MeTan4yecKue /
HEMETAINIMYCCKHUE
CBOWCTBA,  3JIEKTPOOTPHU-
[ATEJIbHOCTh U CPOACTBO K
ANEKTPOHY  XUMHYECKHUX
3JIEMEHTOB B  COOTBET-
CTBUE C UX D3JIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHHUEM
B NIEPUOJUYECKON CUCTEME
XHUMUYECKHX  DJIEMEHTOB
JI.1. MeHaeneeBa»

2 Paznen 2. XapakTepus3oBaTh Kontponbnas pabora
XuMHYECKHE TUNIBI  XUMUYecKkuX | «CTpoeHue BellecTBa H
peakimn peakiuit XUMUYECKHUE PEAKIIIN

2.1 | OK.01 Tunel  xumuyeckux | CoctaBndath peak- | 1. 3ajaun Ha cOCTaBIEHUE

OK.04 peakiuit WA  COEAMHEHUS, | ypaBHEHUN PEAKIINNA:
pazioxeHus, - COCIUHEHHS,
oOMeHa, 3amerie- | 3aMeIICHUs, Pa3IO0KEHUS,
HHSI, OKUCIIUTEIBLHO- | OOMEHA;
BOCCTAHOBUTEJLHEIE | - OKHCJIUTENLHO-
peakiuu BOCCTAHOBUTEILHBIX

peakuuMii ¢  HCMOJIb30-
BaHHUEM MeTozAa
AJIEKTPOHHOTO OanaHca.

2. 3amaum Ha pacuer
Maccbl  BEIIECTBA  HWJIH
00BEMa rasoB o
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HU3BECTHOMY  KOJIMYCCTBY
BEIIECTBA, Macce WA
00BEMY OJTHOT'O u3

YYacTBYIOLIMX B PEAKLUUAU
BEIIIECTB; Pac4YEéThl MAaCChI
(0OBEMma, KOJIMYECTBA
BEIIIECTBA) IPOJYKTOB
peakiMu, eClIh OIHO U3
BEIIIECTB MMEET MPUMECH.

2.2 Onektponutudeckas | CocTaBiATh ypaB- 1. 3agaHust Ha
JUccouuanus u HEHUS XUMUYECKUX | COCTaBJIEHHE MOJIEKYJISp-
HMOHHBIN 0OOMEH peaKiuuyu HOHHOTO HBIX Y MOHHBIX PEaKIHi C
oOMEHa C yJacTUEM | y4dacTheM KHCJIIOT,
HEOPraHUYECKUX OCHOBaHMH H  COIeH,
BELIECTB YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI
2.JlaboparopHass  pabora
"Tunet XUMUYECKUX
peakumit"
3 Paznen 3. Uccnenosath KonTponbHast pabora
CrpoeHnue u CBOICT- | cTpoeHue u cBoicT- | «CBoiicTBa
Ba HEOPraHMYECKUX | Ba HEOPraHMYECKUX | HEOPraHMYECKUX
BEIIECTB BEIIECTB BEIIECTBY
3.1 | OK.01 Knaccudukanus, Knaccupunuposars | 1.Tect «Homenknatypa u
HOMEHKJIAaTypa U | HEOpraHUYECKue Ha3BaHUE HEOpraHu-
CTpPOCHHE HEOpraHu- | BEUIecTBa B | YECKMX BEIIECTB HCXOAS
YECKUX BEILECTB COOTBETCTBUM C HX | W3 WX  XUMHYECKOH
CTpOEHUEM (dbopMynbl WM cocTaBe-
HHE XUMHUYECKON
dbopMynpl  ucxond U3
Ha3BaHMsA BEUIECTBA IIO
MEXKIyHAPOAHOU WU
TPUBHUAIIBHON
HOMEHKJIAType».

2.3amayn  Ha  pacyer
MaccoBoi Jonu (Macchl)
XUMHYECKOTO  DJIEMEHTa
(coenuHeHus1) B MOJIEKYJIe
(cmecn).
3.IlpakTdeckue 3aaaHuS
o KIaccuuKaluu,
HOMEHKJIaType "
XUMUYECKUM  dopMynam
HEOPTaHMYECKUX BEIIECTB
Pa3TMYHBIX KIIACCOB.

4 TlpakTuyeckue 3agaHus
Ha ONpeJeNieHHe XHMH-
YECKOM AKTUBHOCTH
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BEIIECTB B 3aBHCHMOCTH
BHUJIa XUMHUYECKOU CBSI3U U

TUMA  KPUCTALTHYECKON
PEIICTKH.

3.2 | OK.01 DOH3HKO-XUMHUYECKHE | Y CTaHABINBATh 1. Tect «OcobenHoctH

OK.02 CBOMCTBaA 3aBHCHUMOCTD XHUMHYECKHUX CBOICTB
HEOPTaHHYECKUX (U3MKO- XUMHUYEC- | OKCUOB, KHUCJIOT,
BEIIECTB KHX CBOMCTB | OCHOBaHHMH, aM(OTEpHBIX

HEOPTaHUYECKHUX THUAPOKHCIIOB U COJICH»
BEIIECTB OT CTpoe- | 2. 3aJaHusi Ha COCTaBJe-
HUS  aTOMOB U | HU€ ypaBHCHHH XUMHYEC-
MOJIEKYJI, a TakKXe | KHX PEaKIHid C ydJacTHeM
TUMA  KPUCTAUIU- | MPOCTHIX M CIIOKHBIX
YECKOU PEIIeTKH HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIOB,
HEMETAJIJIOB u
aM(pOTEPHBIX DJIEMEHTOB;
HEOPTaHWYECKUX KHCIIOT,
OCHOBaHUH U aM(pOTEPHBIX
THJIPOKCHJIOB,
HEOPraHUYEeCKHX  COJICH,
XapaKTePU3YIOIINX 150.4
CBOIiCTBA U CIOCOOBI
MOJTyYCHUSI.
3. IIpakTuko-opUeHTHPO-
BaHHBIC  TCOPCTHUYCCKUE
3aJlaHus Ha CBOKMCTBA H
MOJTy4eHUE HEOPTaHUYECK-
HX BEIIECTB.

3.3 | OK.01 Nnenrudukarus Hccnenoath 1. TIIpakTHKO-OpPHEHTHPO-
OK.02 HEOPraHUYECKUX Ka4eCTBEHHBIC BaHHBIC 3aJaHus o
OK.04 BEIIIECTB peakiuu COCTaBJICHUIO XUMHYECKUX

HEOPTaHUYECKUX peakiuii ¢ y4acTHeM
BEIIECTB HEOPTaHMYECKUX BEIICCTB,
UCIONB3YEMBIX  JJIST  HX
UJIEeHTU(DUKAIUH.
2. JJabopatopHas pabora:
“Unentudukanus HEop-
raHMYECKUX BEIIECTB”
4 Paznen 4. Uccnenosats crpoe- | KonTponbHas pabota
Crpoenue u cBoicT- | HUE€ H  cBoiicTBa | «CTpoeHME M CBOMCTBA
Ba OpPraHMYECKUX | OPTaHUUYECKUX OpPTaHHYECKUX BEIIECTBY»
BCIIECTB BEIIIECTB

4.1 | OK.01 Knaccudukanus, Knaccudunuposars | 1.3aganus Ha cocTaBieHHe
CTpPOCHHUE U | OpraHUYeCKHe Ha3BaHWHA  OPraHUYECKHUX
HOMEHKJIaTypa BEIIIECTBA B | COEIMHEHUH 1O TPHUBH-
OpPTaHHYECKUX COOTBETCTBUHU C WX | AJIbHOW WU MEXTyHapOJ-
BEIIECTB CTPOECHUEM HOM CHCTEMaTHUYECKOM

HOMEHKJIAType.
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2. 3amanus Ha
COCTaBJIEHUE IIOJHBIX WU

COKpAIECHHBIX
CTPYKTYPHBIX bopmyn
OpPTraHMYECKHX  BEILIECTB

OTJENIbHBIX KJIACCOB.

3. 3ajaum Ha ompeeeHue
npocTeimen bopmyIbl
OpPraHUYeCKON MOJICKYJIBI,
UCXOMA W3 3JEMEHTHOTO
cocrana (B %)

4.2

OK.01
OK,02
OK.04

CaoiicTBa
OpraHUYeCKHUX
COE€IUHEHUN

VYcraHaBiuBaTh
3aBUCHMOCTh
¢u3nKo- XuMHUeC-
KHX CBOWCTB oOpra-
HUYECKUX BEIIECTB
oT CTPOCHHUS
MOJIEKYJT

1. 3ananus Ha
COCTaBJICHUE ypaBHEHUU
XUMUYECKUX PpEaKUuh C
y4yacTUEM  OpraHuYecKux
BEILIECTB HA OCHOBAHUHU MX
COCTaBa U CTPOCHHSI.

2. 3ananus Ha
COCTaBJICHHUE ypaBHEHUU
XUMHYECKUX peakuuid,
WJLTIOCTPUPYIOIINX
XMMHYECKHUE CBOWCTBA C
y4eToM MEXaHHU3MOB
MIPOTEKAHUS JTAHHBIX
peakiuuii ¥ TeHETUYECKOM
CBSI3U OpraHUYECKHUX
BEILECTB Pa3HbIX KJIACCOB.
3.PacueTHoe 3amaum 1O
YPaBHEHUSM pEaKIUil C
Y4acTHEM  OPraHUYECKUX
BEILECTB.

4. JlaboparopHas pabota
“ITpeBpamieHus
OpraHUYECKUX
IIPY HarpeBaHuu~

BCIICCTB

4.3

OK.01
OK,02
OK.04

Wnentuduxanms
OpraHUYECKUX
BEIIECTB, MX 3Haye-
HUE U IPUMEHEHUE B
OBITOBOH W TPOU3-
BOJCTBEHHOM
JEeITEIBHOCTU
YyelloBeKa

Uccnenosath
KauyeCTBEHHEBIE
peakiuu
OpraHUYECKUX
COCTUHEHUN
OTJIENILHBIX KJIACCOB

1.I'IpakTuko-
OpUEHTUPOBAHHBIE
3a7aHus 10 COCTaBJIEHUIO
XUMHUYECKUX peakuuid ¢
y4acTHEM  OpPTraHWYeCKUX
BEIIIECTB, B T.4.
UCIIONIB3YEMBIX  JIIST  MX
uaeHTU(PHUKAINH B OBITY U
MIPOMBIIIIJICHHOCTH.
2.JIaGopatopHass  pabora:
“Unentudukanus
OpraHNYeCKHUX
COeIUHEHNN
KJ1accoB”

OTAEIBLHBIX
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5 Pazgen 5 XapakTepru3oBaTh
Kunernueckue U | BIMSIHUE  pa3iud-
TEPMOAMHAMHYECKHE | HBIX (DaKTOpOB Ha
3aKOHOMEPHOCTH paBHOBECHE u
MIPOTEKAHUS CKOPOCTH
XUMHUYECKUX XUMHUYECKUX
peakuuii peakuuii
5 OK.01 CxkopocThb XapakTepu3oBaTh 1.ITpakTuko-
OK.02 XUMHYECKUX BJIIMSIHUE  KOHIICH- | OPUEHTUPOBAHHBIE
peaxkuui. TpallUM  pearupy- | TEOPETUUYECKUE  3aJaHUS
XHUMHUECKOE IOIIUX BEUIECTB U | HA  aHanu3  (PaKTOpoB,
paBHOBECHE TEMIIEpaTypbl  Ha | BIUSIONIMX Ha U3MEHEHHUE
CKOPOCTb XHUMHYEC- | CKOPOCTH XUMUYECKOU
KUX peakuuil. | peakuuu.
XapakTepu3oBaTh 2. IIpakTuko-
BIIMSIHUE U3MEHEHUS | OPHCHTUPOBAHHBIC
KOHIICHTPAaLIUH 3alaHusl Ha TPUMEHEHHE
BEIIECTB, peakuuu | npuHuuna  Jle-llarense
cpenbl U TeMmIepa- | A HaxXO0JICHUS
Typbl Ha CMEIICHUE | HANPABJIECHUS  CMEILCHUS
XUMHUYECKOTO pPaBHOBECHUSI XMUMHUYECKOMN
paBHOBECHS. peaxkuuu u aHaJIu3
(bakToOpoB, BIUAIOIIMX Ha
CMEIIEHUE XUMHYECKOIo
PaBHOBECHSI.
6 Paznen 6 HccnenoBats
PactBops1 WCTUHHBIE pact-
BOPBI C 3aJaHHBIMHU
XapaKTEPUCTUKAMHU
6.1 | OK.01 ITonsatue o | Pasnmuuats 13amaun Ha MPUTOTOB-
OK.02 pacTBopax HCTHHHBIE JIEHUE PACTBOPOB.
pacTBOpbI 2. IlpakTuko-
OPUEHTHUPOBAHHBIC
pacyeTHOe 3aJaHusd  Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIONIb3yeMbIe B OBITOBOM
Y POU3BOJCTBEHHOMN
JIeATETbHOCTH Y€JIOBEKA
6.2 | OK 01 HccnenoBanue HccnenoBats Jlaboparopnas pabota
OK 04 CBOWCTB pacTBOpPOB | (husmKo- “IIpuroroBieHue
XUMHUYECKHE pacTBOpoB”
CBOMCTBA MCTUHHBIX
pacTBOpPOB

I IIpodeccronambHO-OPUEHTUPOBAHHOE CO/IEPIKAaHUE
(conmeprkaHue MPUKIIATHOTO MOTYJIS)

7

Paznen 7

Xumuss B ObITY U
IIPOU3BOJICTBEHHOU
JeSITeIbHOCTH

OueHuBaTh
MTOCIICZICTBHS
OBITOBOM W TIPOU3-
BOJICTBEHHOU

3ammTa Keiica (C y4eTom
Oynymei
npodeccHoHaNBHOMI
JIESITEJIbBHOCTH)
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YyeJIoBeKa IEeITEIBHOCTU
YyelloBeKa C  IMO3H-
AN DKOJIOTHUYECKOU
JIeITSIbHOCTHU
YyeJIoBeKa
7 OK.01 Xumuss B OwbiTy U | OnenuBath nocnen- | Kedic (¢ yuerom Oymymieit
OK.02 MIPOU3BOJICTBEHHOW | CTBUS OBITOBOW W | MPOQEeCCHOHATBHON
OK.04 NEeATEIbHOCTU MPOU3BOJICTBEHHON | JEATEIHLHOCTH)
OK.07 qeJIoBEKA NEeITEIbHOCTHU Bo3Mo0KHEBIE TEMEI KEHCOB:
yenmoBeka ¢ no3u- | 1l.IloTemieHue kiumara u
LIMH SKOJIOTHYECKOM | BEICBOOOKIEHHUE TIa30BBIX
0e30IMacHOCTH TUAPATOB CO JIHA OKEaHa.
2.bynymme MaTepHabl
IS aBua-, MAaIllMHO- U
MPUOOPOCTPOCHUS.
3.HoBeie Mmarepumasibl st
COJIHEUHBIX OaTapei.
4.JlexapcTBa Ha OCHOBE
PaCTUTENBHBIX
MpenaparoB
Onenka  pe3ynbTaTOB  HMHAMBHUIYaJbHOTO  OCBOEHHS  001Ie00pa3oBaTeNbHOM

JTUCLUIIMHBI BBICTABISICTCA B BHAC OAJbHOW OLICHKA (OTMETKH «OTIUYHOY», «XOPOIIOY»,
«YIOBIIETBOPUTEIBHOY», «HEYIOBICTBOPUTEIHHO»). OKCIEPTHAs OLIEHKA OILIEHWBAETCS Kak
«OCBOCHO», «HE OCBOCHO» WJIM YUUTHIBACTCS IIPHU BHICTABICHUHU OAJIbHOW OIEHKH 33 YCTHBIM WU
MMACHMEHHBIN OTBET.

OueHouHble cpeAcTBa Uil BCEX
00111€00pa30BaTeIbHON TUCITUTIIINHE.

BUJOB KOHTpois orpaxeHel B POC 10
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