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Pabouas mporpamMma o61meobpa3oBaTelbHOTO IIpeaMeTa pa3paboTaHa Ha
ocHoBe DenepanbHOrO roOCyIapCTBEHHOrO OO0pa30BaTEIBHOTO CTAaHIApTa CPEIHEro
obiiero obOpa3oBaHus, yTBepkaeHHoro Ilpukazom MunobpHayku Poccum ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), pekomMeH1aUui MO peanu3alld CPEeIHErO
obuero obpazoBaHMs B MMpejesiax OCBOEHUs 00pa3oBaTelIbHOW MPOrpaMMBbl CPEIHETO
npodeccuoHanbHOro obpaszoBaHus oT | mapra 2023 r. Ne 05-592, npumepHOH
pOrpaMMBbl, peKoMeHIoBaHHOH @enepalbHBIM TOCYNAPCTBEHHBIM OFOIKETHBIM
o0pa3oBaTeIbHBIM yUpeKI€HUEM JOTIOJTHUTENIBHOTO pohecCUOHAIBHOTO
obpazoBanus «MHCTUTYT pa3BuTUs MpodeccroHanbHOro obpazoanus» (PI'BOY
JITO «MPTIO) nmns peanusamuyi OCHOBHOH MpodeccHoHabHON 00pa3oBaTenbHOM
nporpaMmbl CITO Ha 6aze ocHOBHOTO 0011ero 06pa3oBaHusl ¢ MOJYYEHUEM CPEIHErO
obmero obpaszoBanus 1o cneudanbHocTd  40.02.02 «IIpaBooxpaHUTENbHAS
JEesITeJIbHOCThY :

Pabouass mporpamma paspaboTaHa B COOTBETCTBHUU C DPa3bICHEHUSMH IIO
(GOpMHpPOBaHUIO MPUMEPHLIX 00pa30BaTENBHBIX IMPOTpaMM Y4YeOHBIX AUCHUILUIMH
Ha4aJIbHOTO MPO(ECCUOHANBHOTO U CpenHero MpohecCHoHalIbHOTO 00pa30oBaHUs Ha
ocHoBe DenepanbHbBIX IOCYIapCTBEHHBIX 00pa30BaTebHBIX CTAHAAPTOB HAYAJIBHOTO
npodecCUOHaNIbHOIO 5 CpeaHero NMpodecCHOHaIBHOIO o0pa3oBaHusl,
yrBepxkaeHHbIMU WM.M.Pemopenko, nupektopoMm JlernaprameHTra rocyIapCTBEHHOU
NOJUTUKM M HOPMATHUBHO-TIIPABOBOTO peryiupoBaHuss B cdepe oOpa3oBaHUs
MunucrepcTBa 00pa3zoBanus U Hayku Pocculickoit @enepanuu ot 27 asrycta 2009r.
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1. MACIIOPT ITPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM JUCITATIINHBI
XUMUA

1.1. O6saacTh NpUMEHeHHsI NPOTrPAMMBbI

Oo6mmeoOpa3oBaTenbHas TUCHUTUTHHA «XHUMUS» SBISCTCS YACThIO MPEIMETHON 00JIacTH
«OO0uIecTBeHHbIE HAyKH», W3ydaeTcs B oOmieoOpa3oBarenbHOM Hukie ydebHoro miuana OOII
CIIO ¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBuH ¢ PI'OC CIIO,
peau3ylonmx 0o0pa3oBaTelbHYI0 MPOrpaMMy CpedHero oOmiero oOpa3oBaHMs B Ipelenax
OCBOCHHMSI OCHOBHOM mpodeccHoHaNbHOM oOpa3oBaTenbHOM mporpammbl CIIO Ha 0Oase
OCHOBHOTO 001ero o0pa3oBaHus MpU MOJITOTOBKE CIIELMAIUCTOB CpPEJHEro 3BeHa 10
cnenuanbHocT 40.02.02 [Ipasooxpanumenvras 0esimenibHOCHb.

1.2. MecTo AucHMINIMHBI B CTPYKTYpe OCHOBHOI NPOo(ecCHOHAIBHOM
00pa3oBaTeJbHOI NPOrPAMMBI:

JlucuurinHa BXOIUT B 00111e00pa30BaTEIIbHBIA UK

1.3. LHeab u njiaHupyeMblie pe3yJIbTAThI 0CBOEHUS I CHUIJIHHbBI
1.3.1. lean o6meodpazoBaTeibHOM TMCHUTLTHHBI

CDOpMI/IpOBaHI/Ie Yy CTYACHTOB INPCACTABICHHUA O XUMHUYECKOM COCT&BJ’IHIOH.[GI‘/'I
GCTGCTBGHHO-HayLIHOI;'I KapTUHbBl MHpPA KaK OCHOBBI IIPUHATHUA peHIGHI/Iﬁ B JXU3HCHHBIX H
MMPOU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOTO ITOBCACHUS B HpHpO,Z[HOﬁ cpenac.

1.3.2 Heau u 3agaum JMCUMIUVIMHBI — Tpe0OBaHMSA K pe3y]abTaTaM OCBOCHMA
AUCUMILIUHBI:

3anayu TUCUUIUIAHBL

1) cpopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX MPOLIECCOB U
ABJICHUN B OKpYKaloLEeHd cpeae, LENOCTHOW HaydyHOM KAapTUHBI MHUpPA, B3aUMOCBS3M U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYJIbI HEOPraHWYECKUX M OPraHUYECKHUX BELIECTB,
YPaBHEHUS XUMHUYECKHX peaKlIHid, OOBACHATh HMX CMBICI, HWHTEPHPETUPOBATH PE3YIbTAThHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIINX XUMHUYECKHX IKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUH C COOJIOZICHHEM TMpaBWJl 0€30macHOro oOpallleHus C BelIeCTBaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHUS UCIOJIb30BaTh HHPOPMALIMIO XUMHUUYECKOTO XapaKTepa U3 pazINuHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH IOCIEACTBUS CBOEH JESATEIBHOCTH U
XUMHUYECKHUX IPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMAaHHE 3HAYMMOCTU JIOCTHXKEHUH XUMHUECKOW HayKu H
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cep.

OcBoenune coaepkanusi y9eOHON TUCHUTUIUHBI «XHUMHUS» 00€CIeunBaeT JOCTHKCHHE
CTYJIEHTaMH CJIENYIOUINX Pe3yJIbTATOB:

. JUYHOCMHBIX:

JI1. B yacTu TpyA0BOr0 BOCIMTAHHUSA:

- TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPy 10J1t00ue;

- TOTOBHOCTb K aKTUBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M  COLMAIBHOM
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJHATH
TaKylo JA€SITEIbHOCTD;

- HHTEpEC K pa3INdHbIM chepam npodeccuoHaIbHON JesITeIbHOCTH,



JI2. OBiajieHne YHMBEPCAJIbLHBIMU Y4€OHBIMH MO3HABATEIbHBIMHU J1€iCTBUSIMHU:

a) 0a30BBIC JTOTUYECKHE NEHCTBUS:

- CaMOCTOSATENbHO (OPMYIUPOBATH U AKTyaJTU3UPOBATh MPOOIEMY, paccCMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHBI MpPU3HAK WJIM OCHOBAaHUS JUIsl CpaBHEHWS,
KJIaCCU(UKAIUU U 0000IICHUS;

- ONPENENATh LEeIH eTEIIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX JTOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX SBJICHHUSIX;

- BHOCUTb KOPPEKTUBHI B JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUH KU3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- BIAJCThb HAaBBbIKAMU Y4E€OHO-HUCCIEIOBATEIbCKOM U MPOEKTHON NeATeIbHOCTH,
HABBIKAMU Pa3peIIeHUs MpooieM;

- BBUABJISITH MPUYMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTYalIM3UPOBATh 3a/a4yy, BBIIBUTATDH
TUIOTE3y €€ peIICHHs, HAaXOJUTh AapTyMEHTHhI IS JIOKa3aTelbCTBA CBOWX YTBEPXKICHUU,
3aJ]aBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

- aHAIM3UPOBATh TOJYYCHHBIC B XOJ€ PCIICHUS 3aJaud PEe3yJbTaThl, KPUTHYCCKH
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

- yMeTh TEPEHOCHUTh 3HAHUS B TIO3HABATCIBHYID U MPAKTHYCCKYIO 0O0JacTu
KU3HEEATEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS W3 PA3HBIX MIPEIMETHBIX 001acTei;

- BBIIBUTATh HOBBIE UJI€U, TIPEIaraTh OPUTUHATIBHBIC TTOXObl U PEIICHHUS,

- CIIOCOOHOCTh UX HCIIOJIb30BAHUS B 103HABATEIBHON U COLUAIIBHOM MPAKTUKE

JI3. B 00/1acTH HEHHOCTH HAYYHOI'0 NIO3HAHMS:

- c(OpMHUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHME S3BIKOBOM W  UWTATENbCKOM KYyIbTYphl KaK CpeIcTBa
B3aMMOJICHCTBYS MKy JTFOABMH H ITO3HAHUS MUPA;

- OCO3HAHME [IEHHOCTH HAYYHOH JESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U
HCCIICIOBATEIHLCKYIO ACSITEIIbHOCTh HHIUBUIYAITBHO U B TPYIIIIE;

JI4. OBi1aieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU AeHCTBUSIMMU:

B) paboTa ¢ uHpopmauei:

- BJaJeTh HaBBIKAMU TMOJY4YeHHs HWHGOPMAIMU W3 HUCTOYHHKOB pAa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYLIECTBJISATh IOUCK, aHalu3, CUCTEeMAaTHU3alMI0 M HHTEpIpeTaIfio
uH(pOpPMaIIUU PA3INYHBIX BUIOB U (JOPM MPEACTABICHUS;

- CO37aBaTh TEKCTHI B Pa3IUYHBIX (popmarax C yd4eToM Ha3HAYCHHS HHPOPMAIUH H
[EJIeBON ayTUTOPUH, BBIOMpAast ONTUMAIBHYIO0 (pOpMY IPEICTaBICHUS U BU3YyaIH3alUH;

- OIIEHUBATH JJOCTOBEPHOCTb, JISTHTHMHOCTh MH(POPMAITUH, €€ COOTBETCTBHE IMPABOBBIM H
MOpaTbHO-ITHUYECKUM HOpMaM;

- HCIIOJIB30BAaTh CpeicTBa WH(GOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHHA B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 33aJa4 C COOJIIOJIEHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKEeHHsI, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MMacCHOCTH;

- BJIAJICTh HaBBIKAMH PACIIO3HABAHWS W 3allUTHl HHPOpPMAIUH, WHPOPMAITMOHHON
0e30MMacHOCTH JTUYHOCTH;

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CAMOOTIPEAETIEHUIO;

-OBJIQJICHUE HAaBBIKAMU  Y4e€OHO-HCCIIEeIOBATENIbCKONW, TMPOEKTHOH U COLMATbHOM
NesATEeTLHOCTH;

JIS. OBi1aieHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1eiiCTBUSIMH:

0) cOBMECTHasI IeSITEIbHOCTD:

- IOHUMATh U UCIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ HHIUBUIYATbHON PaOOTHI;



- IPUHUMATh LEIH COBMECTHON [EATEIbHOCTH, OPraHW30BBIBATH U KOOPJAWHUPOBATH
JEUCTBUA TI0 €€ JOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, PACIpPElNesATh POJM C YyYETOM
MHEHHUI Y4aCTHUKOB 00CYKJIaTh pe3ybTaThl COBMECTHOI pabOTHI;

- KOOpDAMHUPOBATb W BHINOJHATH PabOTy B YCIOBUSIX PEaJbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHUS;

- OCYUIECTBIJIATh ITO3UTHBHOE CTPATErMYECKOE ITOBEAEHUE B PA3JIMYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaxeHHe, ObITh MHUIIUATUBHBIM

JI6.0OBnageHne yHHBePCAJbLHBIMHU PeryISTHBHBIMH J1eHCTBUSIMU:

T') MPUHSATHE Ce0s U PYTUX JIFOJICH:

- I[pUHUMaTb MOTHBBl W apryMEHThl JpYrMX JIOAEM IpU aHaIu3e pe3yJIbTaToB
JIeATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JPYTOro YEJIOBEKa;

JI7. B 0061acTH 3K0JI0rH4€CKOr0 BOCIIUTAHMS S

- c(OpMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbI, MOHMMAaHHUE BIUSHHUS COIHMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
J100aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUIAHUPOBAHUE U OCYIIECCTBICHUE ACUCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHMS
1eJeil yCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA;

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCSIINX BPEJ OKPYKAOUIEH CPEE;

- yMEHHME TPOTHO3UPOBATH  HEONArONMPHUSATHBIE  SKOJOTHYECKHE  IOCIEACTBUS
IIPEANPUHUMAEMBIX ACUCTBUM, IIPEIOTBPAILATH UX;

- paCUIMPEHHE OIbITA IESITEIIbHOCTU SKOJIOTUYECKON HAIIPABICHHOCTH;

- OBJIAJICHHE HaBBIKAMU Yy4eOHO-HMCCIIEOBATENbCKOM, TPOEKTHOW W  COLUAIBLHOU
JIeATEIbHOCTH;

L4 Memanpedmemnblx:

MI. BiageTh CUCTEMON XMMHUYECKUX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIINE
HOHATHS (XMMHYECKHI 3JICMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, p-, d-3JeKTpOHHBIE
opOuTamIM aTroMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOTHBIN CKEIET,
GyHKIMOHATBHAS TPYIMNa, pajuKan, W30MEpHsi, U30MEpPbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YIIEBOIOPOABI, KHCIOPO- U a30TCOJEpIKAIINE COSTUHEHNUS, OMOJIOrMYeCKH aKTUBHBIE BEIIeCTBA
(yrneBoabl, KUpbl, O€IKH), MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS, KPUCTAIIMUECKas pelieTka, THIBl XUMHUYECKHX peakuuid (OKUCIUTEITHHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHJIOTEPMHUUYECKHE, PEAKIIMU HMOHHOTO oOMeHa), pacTBop,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS U cCoIanus, OKHCIIUTEND,
BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOH p€akurn, XUMHYCCKOC paBHOBCCI/Ie), TCOPHUHU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHmueckux BemecTB A.M. byrtnepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, mnepuoandeckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEHHUSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XUMHUH, (HAKTOIOTUYECKUE
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUH M OE€30MaCHOM HCIOJb30BAHUN BAXKHEHIIINX
HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JESITENLHOCTH YEIIOBEKA;

M?2. ymeTh BBIABIIATH XapaKTEPHbIE MPHU3HAKM W B3aWMOCBSI3b M3YYECHHBIX ITOHSATHUH,
MPUMEHATH COOTBETCTBYIOIINE MOHATUS IIPU OMUCAHUU CTPOCHUS U CBOMCTB HEOPTraHUYECKUX U
OpTraHU4YC€CKUX BCHICCTB M HUX npeBpameHHﬁ; BEISIBIISITHL B3aMMOCBS3h XUMHYECKUX 3HAHUU C
MOHSATUSAMHU U MPEACTABICHUSIMU JPYTHX €CTECTBEHHOHAYYHBIX MPEAMETOB;

M3. YMETb HCIIOJIB30BaTb HAMMCHOBAHUA XUMHUYCCKUX CO@,ZII/IH@HPII?I MCXKIAYHApOIHOI'O
COI03a TEOPETUUECKOW W MPUKIAJHON XMMHUM U TPUBHAJIbHBIE HA3BAHMS BAXKHEMIIMX BEIIECTB
(aTHIIeH, aneTuiieH, TIUIepuH, GeHomn, GhopMalbaeru, YKCyCHas KUCIOTa, TIUIWH, YTapHBII
ras, yrjieKUCIJbli ra3, aMMHaK, TalleHast U3BeCTh, HETalleHasi U3BECTh, MUThEBAs COJIa U JIPYTUX),
COCTaBJIATH (bOpMy.]'II)I HCOPraHNM4YCCKUX W OPraHUYCCKHUX BCIICCTB, YPAaBHCHUA XHMHUUYCCKHUX
peakiuii, OOBSICHATh UX CMBICH; MOATBEPKAATh XapaKTEpPHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU SKCIICPUMCHTAMH U 3allUCAMU ypaBHeHI/Iﬁ XUMHWYCECKUX peaKHHfI;



M4. yMmeTp yCTaHaBIMBATH MPUHAUICKHOCTh HU3YYEHHBIX HEOPraHWYECKHX U
OpPraHMYECKUX BEILIECTB K OMNPEIEIIEHHBIM KJlacCcaM M IpyIIaM COEIMHEHUH, XapaKTepU30BaTh
UX COCTaB M BaKHEWIME CBOICTBa; OMpENENATh BUABl XUMHUYECKHX CBs3el (KOBaJeHTHas,
WOHHAsl, METaJJIM4YecKasl, BOJOPOJHAs), THUIBl KPUCTAIIMYECKMX PELIETOK  BELECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

MS. chopMupoBaTh MPEJCTaBIICHUSA: 0 XUMHYECKON COCTaBJIAOLIEH
€CTECTBEHHOHAay4YHOW KapTUHbBl MHpa, pPOJM XHUMHUHM B IIO3HAHUM SIBICHUN NPUPOABI, B
(GOpMHpPOBAHUN MBIIIJICHUST M KYJIbTYpPbl JIMYHOCTH, €€ (YHKIHOHATIHHOH TI'PaMOTHOCTH,
HEOOXOIUMOM AJI pEelICHHs MPAKTUYECKUX 3a7a4 M SKOJIOTHUYeCKH 00OCHOBAHHOTO OTHOILLIEHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CpELE;

M6. ymMeTh MPOBOJUTH pacueThl M0 XUMUYECKUM (pOopMynaM U ypaBHEHUSM XUMHUYECKUX
peakuMii ¢ HCIOJb30BaHMEM (M3MYECKHX BEIMYMH, XapaKTepPU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMallbHble YCJIOBMSI) Ta30oB, KOJHYECTBa
BEULIECTBA; HCIIOJIb30BATh CHCTEMHBIE XUMHYECKME 3HAaHUS JJ [PUHATHS peElIeHUNd B
KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

M7. yMmeTb NIaHUPOBAaThb M BBINOJHATE XMUMHUYECKUN HKCHEPUMEHT (IpeBpalleHus
OpraHMYECKUX BEIIECTB IIPU HArpeBaHUU, IOIYYEHUE STUJIEHA U HM3YYEHHE €ro CBOICTB,
KaueCTBEHHbIC PEAKI[MU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKoB Ipu
HarpeBaHUM, LIBETHHIE pEaKUUU OENKOB; MPOBOAUTH PEAKIMM HOHHOTO OOMEHa, OIpenemsaTh
Cpelly BOAHBIX pAaCTBOPOB, KQUECTBEHHBIE PEAKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPU]I-aHUOHBI,
Ha KAaTHMOH aMMOHHS;, pelarb 3KCIEpUMEHTalbHblE 3agaud 1o TemaM "Metamiel" u
"HemeTainbl") B COOTBETCTBUM C MpaBUIAMH TEXHHUKH O€30MaCHOCTU MNpU OOpaIeHUH C
BEIIECTBAMH M JIaDOPATOPHBIM O0OpPYJOBaHUEM; MPEACTABIATH PE3YyIbTaThl XHUMHUYECKOTO
IKCIIEpUMEHTa B (OpPME 3alMCH YPaBHEHUH COOTBETCTBYIOIIMX PEAKIHid W (OPMYITHPOBATH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

MS. yMeTp aHaIM3upoBaTh XHWMHUYECKYI0 HH(POpMAalMIO, MOIYYaeMYI0 M3 pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoii nH(OpMaLuu, cetb IHTEpHET U Apyrue);

MO. BnageTh OCHOBHBIMM METOAAMM HAy4YHOI'O IIO3HAHHS BEIIECTB U XUMHYECKHX
ABIIeHUH (HaOII0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJCIIMPOBAHNUE);

MI10. chopMupoBaTh IIPEACTABJICHMUS: 0 XUMHYECKON COCTABJISIFOLIEN
€CTECTBEHHOHAyYHOM KAapTUHBI MHpA, POJIM XWUMUU B TIO3HAHWU SIBJICHUM TpPUPOABI, B
(GOpMUPOBAHUM MBIIUIEHUST W KYJIbTYpbl JMYHOCTH, €€ (YHKIUMOHAJIBLHOM TI'PaMOTHOCTH,
HEOO0XOIMMOM /ISl pellieHHUs IPAaKTUYECKUX 33]au U KOJOTMYECKH 0OOCHOBAaHHOIO OTHOIIEHUS
K CBOEMY 3JI0POBBIO U IPUPOJHON CpELE;

M11. ymeTh cobmo/iaTh MpaBUiIa SKOJIOTHYECKH 11€7€CO00pa3HOro MOBEJACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHECHHS CBOETO 3J0POBbS M OKPYKAKOUIEH MPHUPOTHON
CpEllbl; YYUTHIBaTh OIACHOCTH BO3JICHCTBUS HA JKHUBBIE OPraHU3MBbl ONPEICIECHHBIX BEILECTB,
MOHMMAasl CMBICJT TIOKa3aTelsl IPeIeIbHON JOMYCTUMON KOHIIEHTPAuu

* MPEAMCTHBIX

I11.  chopmupoBaHHOCTH  MpPEICTaBICHUH: O  XUMHUYECKOM  cOCTaBIsAOIIEH
€CTECTBEHHOHAyYHOM KapTUHBI MHpa, POJM XUMHUU B TIO3HAHMM SIBJICHUH MNpUPOIBI, B
(GOpMUPOBAHUM MBINUIEHUST W KYJIbTYpbl JUYHOCTH, €€ (YHKIHMOHAIBHOM TpPaMOTHOCTH,
HEOOXOIMMOM /7Sl pellieHUs MPAKTUYECKUX 3a]a4 U HKOJIOTHUYECKH 0OOCHOBAaHHOT'O OTHOIICHUS
K CBOEMY 3/I0pPOBBIO U IPUPOJHOH Cpelie;

I12. BrageHue cucTeMo XMMHUYECKUX 3HAHUM, KOTOPasl BKIKOYAET: OCHOBOIIOJIATAIOIINE
NOHATHS (XMMHYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-3JIeKTPOHHBIE
opbuTanu aromMoB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOIHBINA CKElleT,
(GyHKUMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPO- U a30TCOAEPKALIUE COSTUHEHUS], OMOJIOTMYECKH aKTUBHBIE BEILIECTBA
(yraeBofbl, JKUpbI, OENIKH), MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIpPHBIE
COCIMHEHUS, KPUCTAIMUECKas penieTka, THUIbl XUMHUYECKHX peakuuid (OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE, HK30- U HHAOTEPMHUYECKHE, pEeaKIUH HOHHOrOo oOMeHa), pacTBOp,
IIEKTPOJIUTHI, HERJICKTPOJIUTBHI, ANEKTPOIUTUYECKAs JUCCOLIMALus, OKHUCJIUTETD,



BOCCTaHOBUTEIIb, CKOPOCTb XMMUYECKOH PEAKIIMU, XUMHUUECKOE PAaBHOBECHUE), TEOPUU U 3aKOHbI
(Teopuss XMMHYECKOIO CTpO€HUs opraHuueckux BemecTB A.M. byrnepoBa, Teopus
SJIEKTPOJUTUYECKON  aucconuanuu, nepuoaundeckuit 3akon .M. MengeneeBa, 3akoH
COXpaHEHHMsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHUH, (DaKTOJIOTHYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJIY4YEHUU M OE301IaCHOM HCIOJIb30BAHUU BaXKHEHUIIMX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATETLHOCTH YEIOBEKa,

I13. chopMHpOBaHHOCTh YMEHMH BBIABIATH XapaKTE€PHblE NPU3HAKU U B3aMMOCBS3b
W3YYEHHBIX IOHATHM, NPUMEHSATh COOTBETCTBYIOLIME IIOHATUS IPU ONMCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U OPraHMYECKUX BEILECTB U UX MPEBPALLECHUH; BBIABIIATH B3aUMOCBS3b
XUMHYECKMX 3HAHUM C TOHATUAMHU U MPEACTABICHUSMU JAPYTUX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

[14. chopMUPOBAaHHOCTH YMEHHMH  HWCHOJB30BATh HAMMEHOBAHMUA  XHUMHYECKHX
COCIMHEHUN MEXKIYHApOIHOIO COI03a TECOPETHYECKON M NPUKIATHONW XMMHMHM U TPUBUAJIBHBIE
Ha3BaHUS BAKHEHINIMX BEIIECTB (ITWIICH, AaleTWIEH, TDIHMLUEpUH, ¢eHosn, GopMalbIeru,
YKCyCHas KHCJIOTA, TIJIMLIWH, YTapHbId TIa3, YIVEKUCIBIA TIa3, aMMHAaK, TrallleHas HW3BECTb,
HeTralieHasi M3BEeCTh, NMUTHEBAs COJA W JIPYIHX), COCTABIATH (POPMYINIBI HEOPTaHUYECKUX U
OpPraHMYECKHUX BEIIECTB, YPABHEHUS XMMHUYECKMX pPEaKUUH, OOBSICHATH HUX CMBICH;
NOJATBEPXKJATh  XapaKTEpHbIE  XUMHYECKHE  CBOICTBAa  BELIECTB  COOTBETCTBYIOLIUMU
9KCIIEPUMEHTAMH U 3aIIUCSAMU YPAaBHEHUN XUMUYECKUX PEAKLU;

I15. cdopmupoBaHHOCTH yYMEHUM YCTaHaBIMBaTh IPUHAIICKHOCTb H3YUYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB K ONPEAEICHHBIM KJlaccaM U IpyIIaM COCIUHEHUH,
XapaKTepu30BaTh UX COCTaB U BAKHEHIIME CBOMCTBA; ONPEAEIATh BUIbl XMMHUECKUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METaJUIMYEeCKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIACCUPHUIIMPOBATH XUMUIECKHE PEAKIUH;

I16. BnajmeHWe OCHOBHBIMH METOJAMHM HAy4HOIO II03HAHMSI BELIECTB U XHMHUYECKUX
sBTICHUH (HaOII0/IeHNEe, I3MEPEHHE, SKCIIEPIMEHT, MOJICITUPOBAHUE);

I17. chopMHpPOBaHHOCTH YMEHHMH MPOBOJUTH pacueThl MO XUMHYECKUM (GOpMynaM M
YPaBHEHUSAM  XUMHUYECKMX  peakuuil C  HCIOJNb30BaHMEM  (PU3MYECKUX  BEJIUYMH,
XapaKkTepU3YIOIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMalbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUSA IS
IIPUHSTHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIECTBAMU U HX
PUMEHEHUEM;

I18. copMHUpOBaHHOCTh YMEHUH MIAHUPOBATH M BBIMOJIHATh XUMUUYECKHH SKCIIEPUMEHT
(mpeBpallleHusi OpraHU4YeCKUX BEIIECTB MPU HarpeBaHUU, MOJyYEHUE ITHIEHA U HU3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUHU HA aJbACTUABI, KPaxMall, YKCYCHYI0 KHCJIOTY; J€HaTypalus
0eNKoB MpU HarpeBaHUM, I[BETHBIE PEaKIMM OEJIKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa,
OIpeNieNiATh Cpely BOAHBIX PAcTBOPOB, KAUECTBEHHbIE peakluu Ha cyinbdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pellaTh >3KCIEpUMEHTAJIbHbIE 3a/Ja4d [0 TeMaM
"Metamnel" u "Hemeramibl') B COOTBETCTBUM C TNpaBWJIaMH TEXHUKH O€30MACHOCTH NpHU
oOpallleHun ¢ BeIIeCTBAaMU M JaOOpaTOPHBIM O00OPYAOBAHHMEM; NPEICTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(GbopMyIUpOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

I19. cdhopMupoBaHHOCTb YMEHMS aHAIM3MPOBATh XMMHUYECKYIO  HH(pOpMaIHIO,
MOJIyYa€MyI0 W3 pa3HbIX HCTOYHUKOB (CpelcTB MaccoBOl mH(popmanuu, cetb VHTEepHET u
Apyrue);

I110. cpopmupoBaHHOCTH YMEHUIN COOJIIO/IATh MpaBUIa IKOJIOTUYECKH 11€TI€CO00pa3HOTO
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs U
OKpY’Karolled MPUPOAHON Cpelbl; YUUTHIBaTh OMACHOCTh BO3JEHCTBHUS HA JKUBbIE OpPraHU3MBbI
OIIPEEIIEHHBIX BEIIECTB, TOHUMAsl CMBICII TIOKA3aTels IPEAEIbHON JOMYCTUMON KOHIIEHTPALUY;

I[T11. jmma  oOydamommxcs C  OTPAaHUYEHHBIMH  BO3MOXKHOCTSMHU  37I0POBBSI:
c(OPMHPOBAHHOCTh YMEHUS NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKHX SIBJICHHUIA;

IT12. ans chenblX M CHA0OBUASAIIMX OOyYaromUXcs: CHOPMUPOBAHHOCTh YMEHUS
HCIIOJIB30BaTh pelibepHO ToueuHyro cuctemMy obo3Hauenuit JI. bpaiins s 3anmucu XuMAYECKUX

bopmyst.



Oco00e 3HaYeHMe TUCHMIJIMHA UMeeT NpH opmupoBannu u pazputun OK:

OK 2. [TorumaTh 1 aHATM3UPOBATH BOIPOCHI IICHHOCTHO-MOTHBAIIMOHHOMN CEpHI.

OK 3. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTh, BHIOMPATh THIIOBBIE METOABI H
CH0cOOBI BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTh U KayeCTBO.

OK 4. IIlpuHuMath peuieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalUsX, B TOM YHCIE
CUTYallUsX PUCKA, U HECTHU 3a HUX OTBETCTBEHHOCTb.

OK 6. OcymecTBisaTh MOUCK M HCHOJIb30BaHWE HH(POPMALUMH, HEOOXOAMMOH Ui
3¢ (}EeKTUBHOIO BBINOJIHEHUS MPO(ECCHOHANIBHBIX 3a]a4, IPOPECCHOHATBHOIO U JIMYHOCTHOTO
pa3BUTHSL.

OK 8. IlpaBuibHO CTPOUTH OTHOILEHHSI C KOJUIETAMH, C PA3JIMYHBIMM KaTErOpUSIMU
rpaXkJiaH, B TOM YHCJIE C MPEACTABUTEISIMH PA3IMYHBIX HAIIMOHAJILHOCTEH U KOH(DECCHiA.

OK 9. YcranaBnuBaTh NCUXOJIOTMYECKUN KOHTAKT C OKPYKAIOIIMMH.

OK 11. CaMocTosTEnbHO OMpEAETATh 3aJa4d NMPO(PECCHOHATBHOTO M JIMYHOCTHOTO
pasBUTHs, 3aHUMATbCcd  €caMOOOpa3OBaHUMEM,  OCO3HAHHO  IIJJAHUPOBAaTh  IIOBBIIIECHHE
KBaJM(HUKALINH.

JIMYHOCTHBIE Pe3y/IbTaThl PeaJan3alUH NIPOrPAMMbI BOCHUTAHUSA :

JIP 09. Coznaronuii IEeHHOCTDb KU3HH, 3I0pOBbsl U O6e3onacHocTH.  ColOmrogaromuii u
ponaraHJupyroImuid 310pOBbIi 00pa3 XKHU3HU (310pOBOE MHMTaHUE, COOJIIOAECHUE TUTHEHBI,
PEKUM 3aHATHH M OTAbIXa, (U3MYECKas AaKTUBHOCTH), JEMOHCTPUPYIOIIMHA CTPEMJICHHE K
¢u3nueckoMy coBeplIeHCTBOBaHUIO. [IposBisionii co3HaTenbHOE U 000CHOBAHHOE HETPUSITHE
BPE/IHBIX MIPUBBIYEK U ONACHBIX HAKJIOHHOCTEN (KypeHue, yIoTpediieHue aJIkorosi, HApKOTHKOB,
IICUXOAKTUBHBIX BELIECTB, Aa3apTHBIX WIp, JHOObIX (GOpPM 3aBUCUMOCTEH), JECTPYKTHMBHOI'O
NOBEJICHHS B OOIIECTBE, B TOM YHCJIEe B IU(PPOBOI cperie

JIP10. bepexnauBo OTHOCSIIMICS K MHPUPOJHOMY HACIEOUI0 CTpaHbl W MHUDA,
NPOSBIAIONUN chOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYPbl HA OCHOBE IMOHMMAHUS BIHSHUS
COLUAIbHBIX, HSKOHOMHYECKMX U MNpOo(ecCHOHANTBHO-IIPOU3BOJACTBEHHBIX IPOLECCOB HA
OKPY’KaIIYI0 cpeny. Belpaxaromuil IeATeNbHOE HENpUsATHE IEUCTBUM, NPUHOCAIIUX BpEX
IOPUPOJIe, PACIO3HAIOUIMKA ONAcCHOCTH CpeAbl OOUTAaHUA, MPEIyNpEeKAAOUUN PUCKOBAaHHOE
MOBE/ICHNE JPYTUX I'PaXaaH, MOMYISPU3UPYIOIINHA CIOCOObI COXpaHEHUsS MaMSATHUKOB MTPUPO/IbI
CTpaHbl, PETHOHA, TEPPUTOPHUH, IOCENEHHs], BKIIOUEHHBIH B OOILIECTBEHHbIE WHUIIMATUBBI,
HalpaBJieHHbIE HA 3a00Ty 0 HUX

1.4. PexomeHayeMoe KOJIMY€CTBO YaCOB HA OCBOEHHE MPOrPaAMMBbI M CHUIINHBI:
o0s13aTepHON ayIMTOPHOM yueOHOM Harpy3ku odydaromerocs - 70 yaca;
CaMOCTOSITENIbHON paboThl 00yyaroIerocs - 2 4acos.



2 CTpyKTypa H coJeprkaHue 001meo0pa3oBaTebHON IUCHUIINHBI

2.1. O0beM JUCHUIIHHBI U BU/bI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM yacoB

O0s13aTenbHAs ayIMTOpHAsI ydeOHas Harpy3ka (BCero) 70
B TOM YHCIIC:

TEOPETHUECKOE 00yUeHUE 32
MPAKTUYECKHUE 3aHATHS 38
B dopme mpakTrueckoi moaAroToBKH (MpodecCHoHATIBHO 28
OPUEHTHUPOBAHHOE COJICP KAHUE )

meopemuueckoe ooyuenue 10
npakmuyecKue 3aHAMusl 18
CamocTosTenpHas padora (BCero) 2
H By yaIbHBIN POEKT (na/Het)™* HET

[ Ipomedscymounas ammecmayus 6 hopme oughghepenuuposanHvlii 3auem




2.2. TemaTn4yecKuii IJIaH U COePKAHUE TUCHUIITUHbBI

[lepuoauueckas cucreMa xumudyeckux d3yemeHToB J[.M. Menneneesa. PuU3NUECKHUl CMBICIH
[lepuonnueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMUMHYECKUX
PJIEMEHTOB, 00pa3yeMbIX MMM TPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHHUEM
XHMHYECKOTro 3ieMeHTa B Ilepuoguueckoil cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAUYCHUE
[lepuonunueckoro 3akoHa J[.M. MenneneeBa. Ilpornossl .M. MenneneeBa. OTKpBITHE HOBBIX
XHMMHYSCKHX IJIEMEHTOB.
PemieHne  IPaKkTUKO-OPUEHTUPOBAHHBIX 3aJlaHU  Ha

TCOPCTUICCKHUX XapaKTCpU3alnLo,

HaumeHnoBanue Copaepxxanue yueOHOro MmaTreprasia (0CHOBHOe U NPodecCHOHATBHO-0PHEHTHPOBAHHOE), O0bem YpoBenn
pa3aesioB u TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYMH) 4acoB O0CBOEHUA
1 2 3 4
\Pazoen 1. Ocnosvt cmpoenus eeugecmea 6
Tema 1.1. Copnepxanue yueOHOro MaTrepuana 4
Cmpoenue amomos 1  |CoBpemenHas Mmojenb cTpoeHuss aroMa. CHUMBOJIMYECKUN S3bIK XMMHUU. XUMHUYECKHH 2 1
XUMUUECKUX I/IeMenm 06 DIIEMEHT. DJIeKTpoHHas KoHpurypanus aroma. Knaccudukanms XuMHYeCKAX 3JIEMEHTOB (S-,
U RPUPOOG XUMUUECKOU p-, d-onmementsl). BaleHTHbIE DJEKTPOHBI. BajgeHTHOCTh. DJEKTPOHHAS  IPUPOJA
ceasu XUMHYECKON CBSI3U. DJIEKTPOOTPUIATENLHOCTh. BUIBI XMMHUYECKOM CBsI3U (KOBaJIeHTHas,
MOHHAsI, METAJITHYECKasi, BOJOPO/IHAS) U CIIOCOOBI ee 00pa30BaHUS
IIpakTuyeckne 3ansTusi Ne 1 Penienue 3a1aHuil Ha UCMIOJIB30BaHUE XUMHYECKON CUMBOJIUKU U 2 2
Ha3BaHWUN COEIMHEHUH 110 HOMEHKIJIAType MEXIYHApOAHOIO CO03a TEOPETUUECKON U MPUKIIATHON
XAMHAA W TPUBHUAIBHBIX HA3BaHUW JJII COCTaBIICHUS XUMHUYECKUX (POPMYN JABYXaTOMHBIX
coeTuHEHUI (OKCHUIOB, CyNb()PHUIOB, TUAPUIOB U T.N.) U APYTUX HEOPTaHUYECKUX COEIUHEHUH
OTJIEIbHBIX KJIACCOB.
[IpakThueckne 3alaHusl HA YCTAHOBJICHHE CBS3M MEXKIYy CTPOCHUEM AaTOMOB XHWMHUYECKHX
DIIEMEHTOB U NEPUOJINYECKMM N3MEHEHHUEM CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COECAMHEHUN B
COOTBETCTBUHU C NOJI0kKeHUEM [leproaudeckol CUCTEMBI.
Tema 1.2. CopnepxaHue yaeOHOTo MaTepuana 2
Ilepuoouueckuit 3aKon u
maénuya JI. 1. IpakTuyeckne 3ansaTus Ne 2 2 2
Menoeneesa Ilpogheccuonanvno opuenmuposannoe cooeprcanue




XUMHAYECKUX JJIEMEHTOB «Meramdeckue / HEMETAIUINYECKUE CBOMCTBA,
DIIEKTPOOTPULIATENIBHOCTh XMMHMUYECKUX JJIEMEHTOB B COOTBETCTBUM C HX JJIEKTPOHHBIM
CTPOCHHEM U IIOJIO)KCHUEM B IIEPUOAUYECKOM CHCTEME XUMHUYECKHX dieMeHToB J[.H.

MeHneneeBa»
\Pazoen 2. Xumuueckue peaxyuu 10
Tema 2.1. Tunw CopnepxaHue yueOHOro MaTrepuana 4
XUMuUecKux peakyuil 2  Knaccudukauus u THNBI XUMHYECKUX PEAKIMA C ydyaCTHEM HEOPraHMYeCKUX BELIECTB. 2
CocTraBieHHe YpaBHEHUI peakuuil COelNMHEHMs, pa3jioXkKeHus, 3aMelleHus, oOMeHa, B T.4.
peaKIMii TOPEeHUs], OKUCIIEHUSI-BOCCTAHOBIICHHSL.
YpaBHeHUs]  OKMcIeHUs-BoccTaHOBieHUs.  CreneHb  okucieHus.  OKuciurenb U
BoccTaHOBUTENb. (COCTaBlieHHE M  ypaBHUBAHHME OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHbBIX
[PEaKIMii METOJJOM JIEKTPOHHOTO Oananca. OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU B
[IpUPOJIE, IPOU3BOACTBEHHBIX MIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB
IIpakTuyeckne 3ansitus Ne 3 2
KonuuecTBeHHBIE OTHOUIEHNS B XMMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUM M PacyeThl
[0 YPaBHEHMSIM XMMHUYECKUX peakuuid. Moip Kak e€IMHHIa KOJIM4YecTBa BeulecTBa. MoisipHas
Macca. 3aKOHBI COXpAaHEHHUS MacChl M 3HEpruu. 3akoH ABoraapo. MoJsipHbIi 00beM TIa3oB.
OTHOcUTEeIbHAST IUIOTHOCTh Tra30oB. PacdyeTsl MO ypaBHEHUSIM XHUMHUYECKMX pPEaKIUi ¢
MCII0JIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS) I'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Conepkanue y4eOHOro MaTepuana 6
Inekmponrumuueckas 3  [Teopust dieKTponUTHYECKOW aucconuanuu. VIOHBI. DIEKTPOIUTHI, HEIIEKTPOIHTEHI. 2
ouccoyuayus u UOHHbLI Peakiiuu nonnoro oomena. CocraBieHre peakuii HOHHOTO OOMEHa IyTeM COCTaBJICHUS UX
oomen [OJIHBIX U COKPAILlEHHBIX MOHHBIX ypaBHEHMU. KHCIOTHO-OCHOBHBIE peakuMU. 3aJaHus HA
COCTaBJIEHUE MOHHBIX PEAKIIMM
IIpakTnyeckue 3aHaTHA Ne 4 2
JlaboparopHas padoTa “TUNbl XUMHUYECKUX pPEaKIIUi’.
VccnenoBaHue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOLIMXCs BELIECTB) U
MPU3HAKOB XUMUYECKUX peakiuii. [[poBeseHre peakiuii HOHHOro 0OMeHa, OINpeieJIeHHE Cpeibl
BOJIHBIX PAaCTBOPOB. 3a/1aHUs HA COCTaBJIEHUE HOHHBIX PEAKIIUN
IIpakTnyeckue 3aHATHA Ne 5
KontponbHas padora no teme CTpoeHHE BEIIECTBA U XMMUYECKHE PEaKLIUU 2




Pazoen 3. Cmpoenue u ceoiicmea Heop2anuYecKux 6euecme

16

Tema 3.1.
Knaccugpurayus,
HOMenKnamypa u
cmpoenue
HeopeaHu4ecKux eulecme

Conepkanue yueOHOro MaTepuana

4 [[Ipenmer Heopranmdeckor xumuu. Knaccudukanus Heoprannyeckux BemiecTB. [IpocTeie n
ciokHble BemecTBa. OCHOBHBIC KJIACCHl CIIOKHBIX BEIIECTB (OKCHIBI, T'HIPOKCHIBI,
KUCIIOTBI, COJNM). B3aMMOCBA3p HEOPraHMYECKHWX BEHIECTB. ATpETaTHBIE COCTOSHHS
BeriecTBa. Kpucrammmueckne u amopdHbIe BeHIeCcTBAa. THIBI KPUCTAUTMUECKUX PEHIETOK
(aToMHasi, MOJNEKYJspHAs, MOHHAS, METAJUIMYECKasi). 3aBUCUMOCTh (PU3NYECKUX CBOHCTB
BCIIICCTBA OT THIIA KpPICTElJIJH/I‘-ICCKOfI PECLICTKU. 3aBUCUMOCTh XUMHUYECKOH aKTHBHOCTH
BCILICCTB OT BHJA XUMHYECKOM CBS3HM W THIIA KpHCTaJIJIHLIGCKOIZ PCHIICTKU. HpI/ILII/IHI)I
MHOT000Opa3us BEIIECTB

IIpakTudeckne 3ansaTus Ne 6

HomeHkinatypa HEOpraHHMYECKHX BEIIECTB: Ha3BaHWE BEIIECTBA HMCXOMAS M3 MX XUMHYECKON
(bopMyNbl WM COCTaBICHHE XHUMHUYECKOH (OpMyJbl HUCXOAS €3 Ha3BaHUS BEIIECTBAa IO
mesxnyHapoanoi (MIOITAK) wnu TpuBHanbHOM HOMEHKIIATYPE.

Pemienne npakTUUeCKUX 3a/laHUM O KiacCU(UKAIIUU, HOMEHKJIATYPE U XUMUYECKUM (popmyiam
HEOPTraHWYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB (yrapHbIA ra3, yrIeKUCIIbIA ra3, aMMHUaK, ramieHas
M3BECTh, HETAllleHas W3BECTh, MUTHEBas COJA W APYTHX): HA3bIBaThb M COCTaBIATH (HOPMYJIBI
XUMHUYECKHUX BEIECTB, OMPEIEIATh MPUHAIJICKHOCTH K KJIaccy.

VicTouHukd XUMHUYECKOW WHpOpManuu (CpeacTB MaccoBod HHQopMmaiuu, ceth HMHTepHET u
npyrue). [louck nadopmannu mo Ha3BaHUAM, UISHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. @uszuxo-
IXuUMuUYecKue ceolcmaea
Heop2aHu4ecKux eeuiecmse

CopnepxaHue yaeOHOTo MaTepuana

S5  lIpogeccuonanvno opuenmuposannoe cooepricanue

Metamisl. O6mue Gu3ndeckue u XUMHUYECKHe CBOMcTBa MeTauioB. CIocoObI MOTy4EHHS.
S3HaueHne METAJUIOB M HEMETAIOB B npupoac MW XKHUBHCACATCIIBHOCTH YCJIOBEKA H
opranu3zmMoB. Kopposusi MeTayuioB: BHJBI KOPPO3HH, CIOCOOBI 3alllUThl METaNIOB OT
KOPPO3HU

6  Ipogpeccuonanvno opuenmuposannoe cooeprcanue
Hemeramnel. OOmue ¢usnyeckue W XHUMHUYECKHE CBOWCTBA HEMETAIIOB. THUMHYHBIC
cBorictBa HemetauioB |V— VII rpymmn. Knaccudukanus m HOMEHKIIaTypa COeAMHEHUH

HeMeTalI0B. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B PUPOJIE




7 Ipogeccuonanvno opuenmuposannoe cooepircanue

XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX BeHIeCTB  (OKCHIOB,
TUAPOKCUAOB, KUCJIOT, COJEM M 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB IPOCTHIX
BEIIIECTB, BOAOPOAHBIX COSAMHEHUH, BBICIINX OKCHUJIOB U TUAPOKCH]IOB

op2aHu4ecKux eeuiecme

BaJICHTHOCTUA. (OCHOBHEIC ITOJIOXKCHUS TCOpHUU XUMHUYCCKOI'0 CTPOCHUA OPraHUYCCKUX

coequHennit A.M. bytnepoBa. YriaepoaHslil CKeJleT OpraHuYecKo MOJIEKYJIbl. 3aBUCUMOCTh

IpakTuyeckue 3anaTus Ne 7 2
Ilpogheccuonanvno opuenmuposannoe cooepircanue
CocraBiieHHE YpPaBHEHHMU XMMHYECKHMX PEaKUUd C ydyacTUEM MPOCTBIX M CIOXHBIX|
HEOPraHWYECKMX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHJIOB METAUIOB, HEMETaUIOB H
AM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUH M aM(OTEPHBIX THIPOKCHUJIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIMX UX CBOMCTBA.
PerreHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB, IIOJyYCHHE
1 Oe30MacHOe MCHOJIb30BAaHUE BAKHEHIIIMX HEOPTaHWYECKUX BEUIECTB B OBITY W MPAKTHUECKOMN
NeATEIbHOCTH YeJIOBEKa
Tema 3.3. Cognepxanue yueOHOro MaTepuana 4
Hoenmudurayusn IpakTnyeckue 3ausaTus Ne 8 2
Heopeanu4ecKux eewecme|IpogheccuonanbHo opueHmuposantoe cooepicanue
JlaGopaTopHnast pabota «nenTudukais HeOpraHn4eCKNX BEIIECTBY.
PemreHne HKCEpUMEHTANBHBIX 3a/1a4 M0 XMMUYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO
[PAaCIIO3HABAHUIO U MOJIYYEHHUIO COCIMHEHUIM METAJIJIOB U HEMETAILIOB.
M nenTrduKaiyss HEOpraHn4eCKUX BEIIECTB C CMOIb30BaHUEM UX (PU3UKO-XHUMUYECKUX CBOMCTB,
XapaKTepHBIX KadeCTBEHHbIX peakiuil. KauecTBeHHBble peakuuu Ha cynbdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS
IpaxkTuyeckue 3ausaTust Ne 9 2
KonTtponbHast pabota mo Teme CBOWCTBa HEOPTAHUIECKUX BEIIECTB
\Pazoen 4. Cmpoenue u ceoiicmea op2anuydecKux 6euiecmae 24
Tema 4.1. CogepxaHue yaeOHOT0o MaTepuana 4
Knaccugpukayus, 8 [losiBiieHUE U pa3BUTHE OPraHMYECKOM XMMMM Kak Hayku. [IpeaMer opraHM4ecKOW XUMHH. 2
cmpoenue u MecTo ¥ 3HaUEHUE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
HOMEHK1amypa XHMMHYECKOE CTPOCHHME KaK IOPSNOK COCAUMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX




CBOMCTB BEILECTB OT XMMUYECKOTO CTPOEHHUs MOJIEKYI1. M30Mepus U U30MeEPBL.

[Tonsitue o GpyHkuonanbHoM rpynme. Pagukan. [Tpuniuns! kmaccuukanuyu opraHudecKux
COCIMHEHUN. MexayHapoiHass HOMEHKJIATypa U IMPUHLUIIBI HOMEHKIIATYPbl OPraHUYECKHUX
coenquueHuii. [lonsTre 00 a30TcoAepkKalUX COCIAUHEHUSX, OMOJOTHYECKH AKTHBHBIX
BellecTBax (yrjieBojax, XHpax, Oeiakax M Jp.), BbICOKOMOJIEKYJISIPHBIX COEIMHEHHUSX|

(MOHOMeEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO)

I[pakTuyeckue 3ausitus Ne 10

HomMmeHnkiatypa opraHu4ecKUX COCAMHEHHH OTIEIbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIIICHHBIC
M apOMATHUYECKHE YTIIEBOJOPOJIbI, CHUPTHI, ()EHOJIBI, AJIbJAECTUIbI, KETOHBI, KAPOOHOBBIE KHCIIOTHI
1 1p.) CocTaBieHHE TMOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BEIIECTB
OT/ENbHBIX KJACCOB, WCIOJB3YysSl MX Ha3BaHWS [0 CHUCTEMAaTUYeCKOW ¢  TPHUBUAIBHOU
HOMEHKJIaType (3TWJIeH, aleTulieH, TaulepuH, ¢eHon, GopMaibAeru, YKCyCHas KHCIIOTa,
rnunyH). Pacdersl mpocteifmeit GpopMynbl OpraHU4ecKOW MOJEKYJIbl, UCXOIs U3 3JIEMEHTHOIO
coctana (B %)

Tema 4.2. Ceoiicmea
opzanuuecKux
coeounenui

CopnepxaHue yaeOHOT0O MaTepuana

12

0

Du3uKo-xumuiecKue ceolUCmea OpeaHu4ecKux cOeOUHeHUull OMOenbHbIX KIACCO8
(ocobennocmu kraccuurayuy U HOMeHKIamypbl 6HYMPU KAACCA,; 20MON02UYECKUlL P50 U
oOwas popmyna, uzomepus,; usuuecKue ceolCmea,; Xumuieckue coucmed; cnocoowvl
nonyuenus):

— TpeJeNbHbIe YIJIEBOAOPOAbI (aJKaHbl M IUKJIOAIKaHbl). ['opeHre MeTaHa Kak OAMH U3
OCHOBHBIX HMCTOYHUKOB TeEIJIa B TPOMBIIUIEHHOCTH M ObiTy. CBOICTBa NPHPOJHBIX|
YTJIEBOAOPOAOB, HAXOXK/IEHHE B IPUPOJIE U IPUMEHEHUE alIKaHOB;

— HempeAenbHbIC (AJTKEHBI, aJKUHBl W aJKaJWEHBI) W apOMATHYECKHE YTIIEBOJIOPO/IBL.
["opeHue aneTmiieHa KaKk UCTOYHUK BBICOKOTEMITEPATypHOTO TUTAMEHH ISl CBAPKU U PE3KH
METAIIIOB

10

Du3uko-xumuieckue  C8OUCMEA  OP2AHUYECKUX  COeOUHEeHUU  OMOENbHbIX  KIAACCO§
(ocobennocmu Kknaccugurayuu u HOMEHKIAMypbl 6HYMPU KIACCA; 2OMON02UYECKUll psao U
obwas gopmyna; uzomepus,; @uauueckue cOUCMEA;, XUMUYecKue C60lUCmea,; Cnocoosl
nonyueHus):

— KHCIIOPOJICOAEpIKAINe COeANHEHHs (CIIUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIOTHI M A(HPHI,

QAJIBACTUABI W KCETOHBI, »XHPBI, er'ICBO,Z[I)I). HpaKTI/I‘ICCKOG MNPUMEHCHUC OTUJICHTIJIMKOJIA,




riunepuHa, ¢eHona. Ilpumenenue Qopmanbaeruaa, ameranbIeruia, YKCYCHOM KHCIOTHI
Mpbl1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOMCTBA MbLIA

11  |Qusuko-xumuueckue ceoucmeéa  Op2AHUYECKUX  COEOUHEHUU  OMOENbHbIX  KIACCO8
(ocobennocmu Karaccugukayuu u HOMEHKAAMYpPbl HYMPU KIACCA, 20MON0SUYECKUli Pso U
obwas ¢opmyna; uszomepus; Qusuueckue ceoucmea, Xumuueckue CoUCmed; Cnocoovl
nonyuenus):

— a30TCcOoAEpIKallue COeIMHEHHsI (AMUHBI 1 aMUHOKHUCIIOTHI, OenkH). BeiIcOKOMONeKysipHbIE
coeuHEHUs (CHUHTETMYECKHME M  OHOJIOTMYECKU-aKTUBHbIE). MoHomep, mnosuMmep,
CTpyKTypHOE 3BeHO. llonumepusanus STHJIIEHA Kak OCHOBHOE HAalpaBJICHUE €ro
MCII0JIb30BaHUS.

['eHeTHYECKA CBA3b MCXKAY KilaCCaMH OPraHn4CCKux COCIII/IHGHI/Iﬁ

IIpakTuyeckue 3anstus Ne 11

CBolicTBa OpPraHMYecKNX COEIUMHEHMI OTIENbHBIX KJIacCOB (TpUBHAJbHAS M MEXKIyHapOIHAs
HOMEHKJIaTypa, XUMHUYECKHE CBOWMCTBa, CIOCOOBI TMOJIy4EHHUs): TMpeAesbHble (aJKaHbl U
[UKIIOANIKaHbl), HENpeJeNbHble (aJKeHbI, aJKWHbI M  aJKaJUeHbl) M  apOMaTUYECKUE
YTJIEBOJOPObI, CIIUPTHI U (PEHOJBI, KapOOHOBBIE KHUCIOTHI W A(PUPHI, aTbJACTUIBI U KETOHHI,
AMWHbBI W aMHWHOKHUCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCOAWMHCHUS. 3aI[aHI/I5[ Ha COCTaBJICHUC
ypaBHeHI/Iﬁ XUMHWYCCKHUX peaKHI/Iﬁ C Y4aCTUEM OPraHN4YCCKUX BCHICCTB HA OCHOBAHHHU UX COCTABA4,
W CTPOCHHUS

IIpakTnyeckue 3ansaTusa Ne 12

CocTaBieHHe CXeM peakIuil (B TOM YHCIe M0 NPEAJOKEHHBIM IIeTOYKaM IpeBpalleHuil),
XapaKTEpU3YIOIINX XHMUYECKUE CBOMCTBA OpPraHUYECKMX COEAMHEHMM OTIENBbHBIX KJIACCOB,
COCOOBI  HX IMOJIYYCHHSA U Ha3BAHHUEC OPraHUYCCKUX COGHI/IHGHI/Iﬁ 10 TpI/IBI/IaJ'IBHOI\/'I HNJIN
MEXTYHApOJAHON CHCTeMaTHYeCKOW HOMEHKIAType.

Pemenme MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUYCCKUX SallaHI/IfI Ha CBOMCTBa OpTraHUYCCKHUX
COCTMHEHUN OTAEILHBIX KJIaCCOB

IIpakTnyeckue 3anaTus Ne 13

Ilpogheccuonanvno opuenmuposannoe cooeprcanue

JlaGopatopHas pabota “IIpeBpalieHuss OpraHMYECKUX BEIIECTB IPU HarpeBaHUH'".

[lonmydeHue HTWiIEHAa U U3Y4EHHE €ro CBOMCTB. MonenupoBaHHE MOJEKYI M XUMHUYECKHX

MpeBpalleHnii Ha IpUMepe 3TaHa, TUJIeHA, alleTHIIEHA U JIp.




Tema 4.3.

CopepxaHue yaeOHOT0 MaTepuana

\Hoenmugpukayusn
OpP2AHUYECKUX B8eulecma,
ux 3HaueHue u
npumenenue 6 ObIMOBOIL U
npou3600CcMEeHHOIlL

12 |buoopranmueckue coenuHeHus. [lpuMeHeHne u OuWoNOrHYeckas poJb  YIJIEBOJIOB.
OkucIeHUE YIVIEBOJAOB — MCTOYHUK 3HEPIMM JKUBBIX OpraHu3MoB. O0siacTé NPUMEHEHHUS
aMUHOKUCIOT. IIpeBpamienuss OenkoB mNuIMM B opraHusMe. buosnoruueckue ¢yHKUUY,
OenkoB. bruonornueckue GyHKIuM xupoB. Poiib opraHn4eckoil XuMum B pelieHnu npooiem

[MUIIEBON O€30I1aCHOCTH

OesamenbHoCmU 4e/l06¢eKa

13 |[Pomp oOpraHMYecKo XMMHHM B PEUICHHH NPOOJIEeM HHEPreTHUecKOor Oe30MmacHOCTH, B

[PA3BUTHUN MCIAUIMHBI, CO3JaHHMWM HOBBIX MATCPpHAJIOB, HOBBIX HMCTOYHUKOB OHCPIHH
(ampTEpHATUBHBIE MCTOYHUKU 3HEpruu). OMacHOCTb BO3JEHCTBUS HA >KMBBIE OPTraHU3MBbI
(yriieBogopoapl, CHUPTHL, (PEHOIBI,

XJIOPOPTaHUYECKHUE TPOU3BOJIHBIC, AIBACTUILI W Jp.), CMBICI IOKa3aTelsl MpeaesIbHO

OpTaHU4YC€CKUX  BCIICCTB OTACJIBHLIX  KJIACCOB

TOTTYCTUMON KOHIICHTPAIIUU

IIpakTuyeckne 3ansaTusa Ne 14

Ilpogeccuonanvno opuenmuposannoe cooepircanue

JlaGopaTopHast padora: “VneHTudukamus OpraHMIeCKuX COSTUHEHNN OTAETbHBIX KJIaCCOB”
nenTudukanuss OpraHM4eCKMX COEAWHEHUH OTIENIbHBIX KJIaccoB (Ha MpUMEpe albJIerHjioB,
KpaxMmaia, YKCYCHOM KHCIOTBI, OCJIKOB M T.N.) C HUCIIOJIB30BAaHUEM HX (PU3HKO-XUMHUYECKUX
CBOMCTB M XapaKTEpHBIX KAUECTBEHHbIX peakiuil. Jlenatypauus Oenka npu HarpeBaHuu. L{BeTHbIE
peakuuu OenkoB. BO3HMKHOBEHHME aHAIWTHYECKOTO CHTHAJA C TOYKHM 3PEHUS XUMHUYECKUX
MPOIIECCOB MpPHU TNPOTEKAHWM KAayeCTBEHHOM peakLuu, MO3BOJAIOMIEH HICHTU(UIMPOBATh
[IPEJI0KEHHBIE OPrAaHUUYECKNE BEIECTBA

IIpakTnyeckue 3anaTusa Ne 15
KonTponbHas pabota no teme CTpyKTypa U CBONCTBA OPraHUYECKUX BEILIECTB

\Pazoen 5. Kunemuueckue u mepmodunamuuecxue 3AKOHOMEPpHOCMU RPpOMEKARUuA xumuuecxuxpeakuuﬁ

Tema 5.1.
Ckopocmo
peaxyuil.
Xumuueckoe pagnogecue

XUMUUeCKux

Coneprxanue yaeOHOro MaTeprasia

o

14 |CxopocTh peakiuu, €€ 3aBUCUMOCTb OT DPA3NUYHBIX (DAKTOPOB: MPHUPOILI PEarupyIOLINX
BEILECTB, KOHIICHTPALIMM PEArupyIOIIUX BEIIECTB, TEMIIEPATYPhl U IUIOMIAIA PEAKIIMOHHOH
MOBEpXHOCTH. TernoBble IPPEKTHl XUMHUYECKUX pEeaKIui. DK30- U JHIOTEPMUYECKHE,
[peaKIINH.

OOpaTUMOCTh peakIuid. XHUMHYECKOE PaBHOBECHE W €ro CMEIICHUE T0J JICHCTBUEM
pa3UYHbIX (AaKTOPOB (KOHIICHTPAIMS PEAreéHTOB WJIM IPOJYKTOB PEaKIMH, JTaBJICHHE,




TeMIEpaTypa) A CO34aHMs ONTUMANIbHBIX YCIOBUN MPOTEKAHNUS XUMHYECKHUX IPOLECCOB.

[ Ipunnun Jle Hlarense

IIpakTyeckue 3ansaTus Ne 16

Ilpogheccuonanvno opuenmuposannoe cooepircanue

PerieHne nNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaNIU3 (aKTOPOB, BIUSIOIIMX HA U3MEHEHUE
CKOPOCTH XMMHMUYECKON peakiiy, B T.4. C MO3ULUN SKOJIOTNYECKH 11eJeCO00Pa3HOro MOBEICHHS B
ObITY W TPYIAOBOM JAEATENBHOCTH B ILENAX COXPAaHEHUs CBOErO 370pPOBbS M OKpYXKarolen
[IPUPOJHOM CPEBI.

PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHWi Ha npumeHeHue npunnuna Jle-Illatense s
HAXOXKJCHUS HANpPaBJICHUS CMEIICHHs PAaBHOBECHS XMMUYECKOH pEakUud M aHaiu3 (aKTOpOB,
BIIUSIOLINX HA CMELLEHUE XUMUYECKOTO PaBHOBECHS

\Pazoen 6. Pacmeoput

Tema 6.1.
Ilonamue o pacmeopax

Conepkanue ydeOHOro Marepuana

15 IIpogheccuonanvno opuenmuposannoe cooepiicanue

PactBopenne kak Qusnko-xumudeckuii mponecc. PactBopsl. CrnocoObl HpUTOTOBIIEHHUS
pacTBopoB. PacTBoprMocTh. MaccoBast 1011 pacTBOpEHHOr0O BeliecTBa. CMbICH MTOKa3aTes]|
[IPEEIbHO JTOMYCTUMONW KOHILIEHTPAllMM U €ro MCIIONb30BAaHME B OLEHKE JKOJIOTMYECKON
0€30M1aCHOCTH.

[IpaBriIa HKOJIOTUYECKHU 11€TIECO00PA3HOTo MOBEAECHUS B OBITY U TPYJOBOH J1€ATEILHOCTH B
LEJISIX COXPAaHEHUS CBOErOo 3J0pOBbS M OKpYXKarolled IPUPOIHOM Cpenbl; ONacHOCTh
BO3/ICIICTBUS Ha KUBbIE OPraHU3MBbI OIIPEIEIICHHBIX BELIECTB.

PerieHrie MpakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha paCTBOPBI, UCIIOIb3yEMbIE B
OBITOBOM M TTPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

Tema 6.2.
\Uccneoosearnue ceoiicme
pacmeopos

Conepxanue yaeOHOro MaTeprasa

IIpakTuyeckue 3ansaTus Ne 17

IIpogpeccuonanvrno opuenmuposannoe cooepricanue

JlaGopaTopHnast pabota «I[IpuroroBneHue pacTBOPOBY.

[IpuroroBnenue pacTBOpOB 3aJaHHOM (MaccoBoM, %) KOHLIEHTpalmuu (C IPAKTHKO-
OpUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.

Pemienue 3a1a4 Ha TPUTOTOBJICHUE PACTBOPOB




\Pazoen 7. Xumus ¢ 0vimy u npou3e00CcmeeHHOl 0esAmeabHOCHU Yel06eKa

Tema 7.1 Xumusn ¢ ovimy
1 NPOU3600CMEEHHOIL
OesamenbHOCmuU YenoeeKa

IIpogheccuonanvno opuenmuposannoe cooepryicanue
SamuTa: [IpencraBnenue pe3yabTaToB peleHus: KeHcoB B popMe MUHU-IOKIa/1a C Mpe3eHTaluein

CopepxaHue yaeOHOT0 MaTepuana 6
16 [Ipogheccuonanvno opuenmuposannoe cooepircanue 2
Hogelime TOCTHXKEHUS XMMUYECKOM HAayKd M XUMHUYECKON TeXHOJOruH. Poiib Xxumuu B
00eCreYeHU DKOJIOTUYECKOM, JHEPreTUYecKo M MUIIeBOW Oe30MacHOCTH, Pa3BUTUU
MeaunuHbl. [IpaBuia mowcka M aHaIM3a XUMHYECKOW HH(POpMAIMH W3 Pa3IHYHBIX
MCTOYHUKOB (Hay4yHas W y4eOHO-HAy4Has JIMTEpaTypa, CPeICTBa MAccOBOW WMH(opManuy,

ceTb MIHTEepHET)
IIpakTyeckue 3ansaTus Ne 18 2
Ilpogheccuonanvno opuenmuposannoe cooepricanue
[Touick 1 aHamM3 KEHCOB O MPUMEHEHUH XMMHUUYECKUX BEIIECTB U TEXHOJOTHM C yueToM OyayIiei
npodecCHOHANbHOM  JESITeNbHOCTH 10 TeMaM: Ba)KHEHIIME CTPOHUTENbHbIE MaTepualbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPAaCKH, CTEKJIO, KEpamMHKa, MaTepuaibl IJs 3JIEKTPOHUKH,
HaHOMaTepHallbl, TEKCTWIbHbIE BOJIOKHA, UCTOYHUKU HEPrUU, OPraHUYECKHE U MUHEpaJIbHbIC
y100peHus, JIEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.
IIpakTunyeckue 3ansaTus Ne 19 2

IIpome:xxyTouHas arrecranus 1updepeHunpPoOBaHHBIN 3a4eT

Bcero

70




3 YciaoBus peajm3aiui NporpaMmmbl 001e00pa3oBaTebHON JUCHMIUTHHBI « XUMHUS»

3.1. TpeGoBaHUsI K MUHMMAJBLHOMY MAaTEePUATbHO-TEXHUYECKOMY 00ecTiedeHuI0

OcBoenue mnporpaMMmbl 00IIE00pa30BaTEeIbHOM Y4eOHOM JUCHUIUIMHBI  «XHUMHUSD)
IpeJrnoiaraeT Hajauuue B MpodeccHoHaNbHOM 00pa3oBaTebHON OpraHHU3aliK, pean3yrouieit
o0pa3oBaTeNbHyI0 IIpOrpaMMy cpefHero obmiero odpaszoBanus B mpezgenax ocBoeHus OITOIT
CIIO na 6a3e oCHOBHOIO 00mIero 0O0pa3oBaHus, CIEUATU3UPOBAHHOIO YYeOHOT0 KaOMHETa, B
KOTOPOM HMEETCs BO3MOXKHOCTh 00ecneunTh CBOOOIHBIA nocTyn B HMHTEpHET BO Bpems
y4eOHOTO0 3aHATHS U B TIEPHOJ] BHEYUCOHOM IEATETHHOCTH 00yJaIOIIHXCA.

Jljis peanuzanuy IporpaMMbl JUCIHUILTAHBL JODKHBI OBITh MPEAYCMOTPEHBI CIICIYIOIHE
CHelManbHble TOMEIICHUS: Y4eOHBIH KaOMHeT XMMHU W/WIM y4eOHOM XMMHUYECKOH
1abopaTOpUH.

OGopynoBanue y4eOHOro KabuHeTa (HATJISAIHBIC TOCOOMS): HAOOPHI IIAPOCTEPIKHEBHIX
MoJieJIlel MOJIEKYJ, MOJENU KPUCTAIUIMYECKUX PEeHIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMM TOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ M MHHEpaioB, Tabimuia
Memnneneesa, yueOHble GriIbMBI, IH(PPOBBIE 00pPa30BATENBHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMH BOCIHPOHM3BEICHUS
3ByKa, NPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C OJKPAaHOM, MYIbTHMEIUIHAS JOCKa, yKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

Oo6opynoBanue J1adoparopum U padoyux MecT JadOpaTOpuUM: MEH3YPKH, MMHUIICTKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE M MOKPOBHBIE CTEKIIA, MIIAHIIECTHI
JUIsL KamnelbHBIX peakiuil, ¢uimpTpoBaibHas Oymara, IPOMBIBAJIKH, CTEKJISHHBIC MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TIaJOYKU, IITATUBBI IS
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JIECTUTENbHbIEC [UINHAPUYECKUE
(50-100 mu), cTymku ¢ TeCTHKOM, GappopoBbie YaIIKH, MUHIIETHI, PUIBTPHI OyMaXKHbIC, BaTa,
MapJs, 4acoBBIE CTEKJA, JJIEKTPOIUIMTKH, JIA0OPAaTOPHBIE INTATHBBI, CHUPTOBBIE TOPEIKH,
CIUYKH, IpUOOp Ul MOTYYEHHs Ta30B (MM MpOoOHpKa C Ta300TBOJHON TpyOKOIt), Aep:KaTenn
JUTSE IPOOUPOK, CKIISTHKY JUTSI XPaHCHHSI PEaKTUBOB, Pa3/IaTOYHBIC JTOTKH; XUMHUIECKHAE CTAKAHBI
(50, 100 u 200 mu); mImaTeny; TUHIIETHI; TUTEIbHBIE IIMUIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIE
npobupku (Ha 10-20 mm) u Mepsle konOwr (25, 50, 100 u 200 mum), BoasHas OaHs (MU
TEPMOCTAT), CTEKJISHHBIC MAaJOYKHU;, KOHMYECKHWe KojiObl ans tutpoBanus (50 u 100 wmu);
WHAWKATOPHBIE TOJOCKUA JJs ompeneneHus pH u craHgapTHas WHIUKATOpHAs IIIKaja;
YHHUBEpCaIbHbIA MHANKATOP; muneTk Ha 1, 10, 50 mu (wm no3aropst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTtopHbie W/UU aHATTUTUYECKUE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1abopaTopHOE 000PYI0BaHUE.

3.2. UupopMmannoHHoe oOecnedeHne peajn3alui NPorpaMMbl

OCHOBHBIE UCTOUHUKH:

1. Ta6puensia, O. C. Xumusa: 10-ii kmacc (6a3oBwIii ypoBeHb): yueOHuk / O. C.
['abpuensn, U. I'. Octpoymos, C. A. CrnagkoB. — 5-e u3z., ctep. — Mocksa: [Ipocserenue,
2023. — 128 c.: wm - ISBN 978-5-09-107222-8. - Tekcr: osmekrponHsii. - URL:
https://znanium.com/catalog/product/2089902

2. I'abpuensn, O. C. Xumus. 11 knacc (6a30BbIil ypoBeHs): yuebnuk / O. C. ['abpuenss,
H. T'. Octpoymos, C. A. CnagkoB. — 5-e u3., crep. — Mocksa: IIpocsemenne, 2023. — 127,



[1] c: wn. - ISBN 978-5-09-103623-7. - Tekcr: onektponnbii. -  URL:
https://znanium.com/catalog/product/2089904

3. Pymsutuc, I'. E. Xumus. 10 kinacc. ba3ossiit ypoens: yueonuk / I'. E. Pyasurtuc, @. I'.
O®enpaman. - 9-¢ m3a. - Mocksa: UznatensctBo "[IpocBemenue", 2022. - 224 c. - ISBN 978-5-
09-099536-8. - Tekcr: anexkrponnsiii. - URL: https://znanium.com/catalog/product/2090093

4. Pymzuruc, I'. E. Xumus. 11 knacc. bazoBeiii yposens: yueonuk / I'. E. Pymsurtuc, @. I
®enpamad. - 9-e uzn. - Mockpa: UznarensctBo "[Ipocsemnienue"”, 2022. - 224 c. - ISBN 978-5-
09-099537-5. - Tekcrt: anexkrponnsiid. - URL: https://znanium.com/catalog/product/2090096

Z[OHOJ'IHI/ITGJ'IBHBIC HNCTOYHUKU:

www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBbI TOPEI»).
www.hemi.wallst.ru

(ObpazoBaTenbHbIN CAaNT JJISI IMKOJBHUKOB «XUMHS»).

www.alhimikov.net (O6pa3oBaTenbHbIN CAUT IS IIKOJILHUKOB).
www.chem.msu.su (OnekTpoHHast OMOINOTEKA 10 XUMHUU).

WWW.enauki.ru (iHTepHeT-u3aaHue it yuauTeneil « EcTeCTBEeHHbIC HAYKN»).
www.1september.ru (MmeToauueckas razera «llepBoe ceHTAOPS»).
www.hvsh.ru (xypHan «XuMHusI B IIKOJIE»).

www.hij.ru (xypHan «XuMHS U KU3HBY).

0 www. chemistry-chemists. com (3JIEKTPOHHBIN KypHaT «XUMHKH U XUMUSD).
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4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJIMHbI

KOHTpOJIb H OUCHKA PE3YJIbTAaTOB OCBOCHHUA AUCHUIIMHBI OCYIIECTBIIACTCA IMPETIOAaBaATEIIEM B IIPOUECCE MPOBEACHU ITPAKTUICCKUX 3aHHTHﬁ, TECTUPOBAHUAA, a

TAKXXC BBIIIOJITHCHHA O6y‘IaIOHII/IMI/IC$I WHANBUOYAJIbHBIX 3aI[aHPII71, IIPOCKTOB, HCCHCHOB&HHﬁ.

Pe3yabTaThl 00yueHus Oo6nrue JInuHocTHble | POpMBI M METOABI KOHTPOJIS U
KoOMIeTeHIUuu | Pe3yJbTaTbl |OLCHKH PE3yJIbTATOB Oﬁy‘IEHI/Iﬂ
(IMYHOCTHBIE, IPeAMETHbIE, MeTallpeAMeTHbIE)
NPOrpamMMBsl
BOCIIUTAHMA
JINYHOCTHBIE
JI1. B yactu TpyJOBOTO BOCIIUTAHUA: OK 02 JIP 09 |- omeHka NMHUCHMEHHBIX U YCTHBIX
- TOTOBHOCTH K TPYZly, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPYAO0II00He; OTBETOB;
- TOTOBHOCTh K aKTHUBHOM JEATEIBHOCTH TEXHOJOTMYECKOH W  COLUAIBHON OK 03 JIP10
HaIpaBIEeHHOCTH, CIOCOOHOCTh WHUIIMHPOBATh, IUIAHUPOBATH M CaMOCTOSITEIHHO - TCCTUPOBAHUE,
BBITIOJHATH TaKyIO I€ATEIbHOCTD;
. - OUEHKAa 3allUThl  IPOEKTA
- MHTEpeC K pa3yHbIM chepaM npodhecCHOHaTbHOM eI TeNbHOCTH, N
(KOMITBIOTEPHOH MpE3EeHTAlNY;
JI2. OBnaneHune yHuBepCcabHBIMU yU€OHBIMU MIO3HABATEIbHBIMU 1EHCTBUSMHU: -OIeHKA PE3yNBTATOB
a) 0a30BbIC JIOTMUYECKUE JICHCTBHSL: OK 08 BBITOTHEHIS NPAKTHUECKHX
- CaMOCTOSITENBHO (POPMYJIMPOBATh M aKTYaJIM3UPOBaTh NPoOJIeMy, pacCMaTpUBaTh €€ paGor

BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIISCTBCHHBIH MNPU3HAK WM OCHOBAHHMS JJI1 CpaBHEHUS,
KJIaCCU(UKAIIUK 1 0000IICHHUS;

- OTIPEJICIIATH 1SN ICATEIBHOCTH, 3a]]aBaTh MAPaMETPhl K KPUTEPUU UX JOCTIKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPHUBACMBIX SBJICHHUSIX;

- BHOCHTh KOPPEKTUBBI B ICATEIILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH IEATEIBHOCTH;

- pa3BUBaTh KPEATHBHOE MEIIIJICHHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIeM

0) 0a30BbIC HCCIICOBATEIILCKUE TCHCTBHS:

- BJAJCTh HaBBIKAMH y4eOHO-HCCIIE/IOBATEIILCKOW ¥ TPOCKTHON JeSTeNbHOCTH,
HaBBIKAMU pa3pelleHus mpooiem;

- BBIABISTH TPUYHUHHO-CIICJICTBCHHBIC CBSI3M M aKTYaIM3MPOBATh 33J1a4y, BHIIBUTATh




TUIIOTE3Y €€ PEIICHHS], HAXOJUTh apryMEHTHI JUIsl JJOKa3aTeIbCTBA CBOUX YTBEPXKIICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

- aHANIM3UPOBATH MOJYYEHHBIC B XOJI€ PEIICHHS 3aJaud Pe3yJIbTaThl, KPUTHUUECKU
OIICHUBATH UX JJOCTOBEPHOCTD, IPOTHO3UPOBATh U3MECHEHUE B HOBBIX YCIOBHSIX;

- yMeTh TMEPEeHOCHTh 3HAaHUS B TIIO3HABATENBHYI0 W MPAKTHYECKYI0 OOIacTH
KU3HEACSTEIHLHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIaCTEiH;

- BBIJIBUTaTh HOBBIC UJIEH, NIPEIaraTh OPUTHHAIIBHBIE TOIXO0/IbI U PEIICHHUS;

- CITIOCOOHOCTH WX MCIIONIB30BaHMUS B TIO3HABATEIHHON U CONMAIbHON MPAKTHKE

JI3. B o0nacty 1ICHHOCTH HAyYHOT'O TTO3HAHMS:

- c(hopMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKHM M OOIIECTBEHHOW NPAKTUKHW, OCHOBAHHOTO Ha [HAIIOTE KYIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJUKYJITYPHOM MUPE;

- COBEPIICHCTBOBAaHHE S3BIKOBOM M UWUTATEIBCKOM KYJIBTYphl KaK CpeICTBa
B3aMIMOZCHCTBUS MEXTy JTIOABMH U TIO3HAHUS MUPA;

- OCO3HAaHWE IICHHOCTH HAy4YHOH JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO U HCCIEI0BATENbCKYIO IEATEIFHOCTh HHIUBUTYAIbHO U B TPYIIIIE;

OK 02
OK 04

JI4. OBnaneHre yHUBEPCATLHBIMU YUCOHBIMU TIO3HABATEIBHBIMHU JICHCTBUAMU:

B) paboTta ¢ nHpOpMaLIUEi:

- BJAJACTh HaBBIKAMM TONyYeHHMsS HWH(GOPMAIMM W3 HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITEIIBHO OCYIIECTBISTh TOUCK, aHAIN3, CUCTEMATU3AIMI0 U HHTEPIPETALUIO
HH(POPMAITHH Pa3TUYHBIX BUIOB M (HOPM IIPEICTABICHNS;

- co3/aBaTh TEKCTHI B Pa3lWYHBIX (popMaTax ¢ y4eTOM Ha3HAYeHWS WHPOPMALUH U
IIEJICBOM ayIMTOPUH, BRIOMPAs ONTUMATLHYIO (POPMY MPECTABICHHUS U BU3yaTH3allNY;

- OLEHHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WH(POPMAIMH, €€ COOTBETCTBUE
MIPaBOBBEIM M MOPATbHO-3THUECKUM HOPMAaM;

- HCTOJB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHWH B
pellicHNH  KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W  OPraHU3allMOHHBIX 3a7a4 C
cobmoenneM  TpeOOBaHW  DPrOHOMWKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepekeHust, MPaBOBBIX W OITHYECKHX HOPM, HOPM HH()OPMAIIMOHHOM
0e30IMacHOCTH;

- BIIQJIETh HABBIKAMH pACIIO3HABAHWSA W 3aIIUTHl WHPOPMAIHH, HH(POPMAIHOHHON
0€30I1aCHOCTH JIUYHOCTH;

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOTIPEICIICHHIO;

-OBJIAJICHAE HABBIKAMH y4YeOHO-HCCICTOBATEILCKOW, MPOSKTHOH U  COIHATBHOMN

OK 03
OK 09




JCATCIIBHOCTH,

JI5. OBnanmenue yHUBepCaTbHBIMA KOMMYHHKATHBHBIMHE JIEHCTBHSIMH:

0) COBMeCTHAas ICSITEIbHOCTb:

- IOHUMATh U FCTIOJIB30BaTh MPENMYIIECTBA KOMAaHAHON U WHANBHIYaIbHON paOOTHI,

- MIPUHUMATH TICIH COBMECTHOM IEATEIHHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH
JNEHUCTBUSA MO €€ JOCTIDKEHHUIO: COCTAaBJIATH IUIAH JACUCTBUM, pacmpeneisTb polid C
YYETOM MHEHHUI Y4aCTHUKOB 00CYKJIaTh PE3yJIbTaThl COBMECTHOM PadOTHI;

- KOOPAMHHUPOBATH ¥ BHINONHATH Pa0OTy B YCIOBUSAX PEaTbHOTO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJISITh MO3UTHUBHOE CTPATETHMUYECKOE IMOBEACHUE B PA3IWYHBIX CUTYAIIHSIX,
MIPOSIBIISITH TBOPUECTBO U BOOOpakeHHe, ObITh HHUITUATHBHBIM

OK 04
OK 11

JI6.OBnaneHye yHUBEPCATLHBIMU PETYISTHBHBIMU IEHCTBUSMHU:

T') IpUHATHE ce0s U APYTHX JIOACH:

- NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX JIIONSH INpH aHaIHM3e pPe3yJbTaTOB
JeATeITLHOCTH;

- IPU3HABATh CBOE MPABO W MPaBO JAPYTHUX JIO/IeH Ha OLINOKHY;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C TIO3UIIMH JPYTOTO YETOBEKa;

OK 04
OK 07

JI7. B 001acTi 9KOJIOTHYECKOTO BOCITUTAHMSL:

- C(l)OpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJbTYpPbI, IOHUMAaHWUEC BJIMAHUA COLHUAIILHO-
9KOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MIPUPOJIHON U COLIMATIBHON CPEJIbl, OCOZHAHUE
r7100aJIbHOTO XapaKkTepa 3KOJIOTHYeCKUX MpolieM;

- INIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUI B OKPYXKAOUIEH Cpelie Ha OCHOBE 3HAHUS
LeJed yCTOMUNBOrO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPHUATHE IECHCTBUI, MIPUHOCSIINX Bpe OKpYXKarollel cpee;

- YMEHUE IIPOrHO3UpPOBATH He6HaFOHpI/I51THBIe OKOJIOTHYCCKUEC TIOCJICACTBUSA
HNpEANPUHAMAEMBIX IEHCTBUM, IPEIOTBPAILATD UX;

- pacIIMpeHyre OMbITA AESTETbHOCTH 3KOJIOTMUECKOM HAalPaBIE€HHOCTH;

- OBJIaJICHWE HAaBBIKAMH YYE0OHO-MCCIEAOBATENbCKON, MPOEKTHON M COIUAIBHOM
JeSITeNIbHOCTH;

OK 04
OK 09

METONPEAMETHbIC




MI. BnaseTs CUCTEMOM XUMHUECKHUX 3HAHUM, KOTOPast BKJIIOYAET: OCHOBOIOJIATAIOIIUE
HOHATHS (XMMHYECKHH 3JEMEHT, aToM, JJIEKTpOHHas o00ojoYka aroma, s-, p-, d-
3NEKTPOHHBIE opbutanu aTOMOB, WOH, MOJIEKYIA, BaJICHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCIEHUS, XUMHUYECKas CBA3b, MOJIb, MOJSpHas
Macca, MOJAPHbBII 00beM, YIJIEpOAHBIA CKeneT, (yHKIMOHANbHAs TPYyNINa, pajuKal,
N30MEpHsl, U30MEPhI, TOMOJIOIMUYECKUH Psi, TOMOJIOTH, YIJICBOLOPOAbI, KUCIOPOA- U
a30TcoAepIKalIfe COCTUHEHUsI, OMOJIOrMYECKH aKTHBHBIC BEIIECTBA (YIJIEBOMBL, KHUPHI,
0eJKu), MOHOMEp, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMUS,
KpUCTAZIMYECKasi ~ peIleTKa, TUObl  XMMHYECKHX  peakuuid  (OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHBIC, K30-U SHAOTCPMHUUECKHE, PEaKIMM MOHHOIO OOMEHa), PacTBOp,
DJICKTPOJIMTHI, HEJJICKTPOJIUTHIL, QJICKTPOJIMTUYCCKad  Jucconuanms, OKHCIINTCIIb,
BOCCTAHOBHUTEJb, CKOPOCTh XMMUYECKOH PEaKLUH, XUMHUUECKOE PaBHOBECHE), TECOPUU H
3aKOHBI (TeopHus XWMHYECKOTO CTpPOEHHUs opraHmueckux BemecTB A.M. bytieposa,
TEOPUS IEKTPOJIMTHYECKON AUCCOLMALMU, nepuoandeckuil 3axoH .M. Menpeneesa,
3aKOH COXPaHEHHMsS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKAN SI3BIK XHUMHH,
(akTONIOrMYeCKHe CBEACHUS O CBOICTBaX, COCTaBe, IONYy4YeHHMH M O€30IacHOM
HMCHOJIb30BAHUN BaKHEHUIITNX HCOPraHnM4CCKUX M OPraHruvdCCKUX BCIICCTB B 6I)ITy u
MIPAKTHYECKO JIeATeIbHOCTH Y€JI0BEKa;

OK 09
OK 11

M2. yMeTh BBIBISTH XapaKTepHbIE MPU3HAKH W B3aUMOCBS3b M3YYCHHBIX TOHSTHUH,
MIPUMEHATH COOTBETCTBYIOIIME IOHSATHUS TP ONMUCAHWUM CTPOCHUS U CBOWCTB
HEOPTaHMYECKUX M OPTaHUYECKHUX BEMIECTB M WX MPEBPAICHUN; BBISBIATh B3aHMOCBSI3b
XUMHYECKUAX 3HAHWUHU C MOHATHAMH M TIPEICTABICHUSMH JPYTUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

OK 02
OK 06

M3. yMeTh UCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCAUHEHUM MEXIYHAPOIHOTO
COI03a TEOPETHUYECKOW W TPUKIAJHON XWMUU W TPUBHAIBHBIC HA3BAHUS BaXKHEHIINX
BEIIECTB (ITHJICH, aleTUIICH, TIUIEPHH, (QeHOlN, (opMalbJeTHI, YKCyCcHas KHCIIOTa,
TJIALWH, YTapHBIA ra3, YIIIEKUCIBINA a3, aMMHaK, TallleHasl U3BeCTh, HerallleHas U3BECTbh,
MUThEBAsT COJAa M JPYTUX), COCTaBISATH (DOPMYJIBI HEOPraHWYECKUX U OPraHWYECKUX
BEIIECTB, YPaBHEHUS XHMHUYECKUX PEaKIUi, OOBACHATH HX CMBICI; IOJATBEPKAAThH
XapaKTEPHBIE XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIONIUMHU JKCIIEPUMEHTAMU U
3aMUCAMHU YPaBHEHUN XUMUYECKUX PEAKIIHIA;

OK 02
OK 08

JIP 09
JIP 10

- TECTUPOBAHHE;

- OIICHKA pe3yIbTaToB
BBITIOJTHECHHS PaKTHIECKUX|
pabor;

- OHOCHKa TIIMCBMCHHBIX W
YCTHBIX OTBETOB;

- OIlEHKa 3alIUThl TPOEKTa
(KOMIIBIOTEPHON MPE3eHTALINN




M4. - yMeTh YCTaHaBIMBATh MPUHAMICKHOCTh H3YUCHHBIX HEOPraHUYECKUX U
OpTaHWYECKHUX BEMIECTB K OMNpPENENICHHBIM KJaccaM © TPYyNIaM COEIUHEHHH,
XapaKTEpU30BaTh UX COCTAB M BAKHEWIIIME CBOMCTBA; ONMPENENATh BUIBI XUMHUYCCKHUX
CBsi3ell (KOBaJCHTHAs, MOHHAS, METAJUTUYECKAsl, BOJOPOHAS), TUIIbI KPUCTALTHUSCKUX
PENIeTOK BEMEeCTB; KiIaccu(UIupoOBaTh XUMUIECKHIE PEAKIIHH;

OK 02

MS5. chopMUpOBaThH MpEICTABIICHUSA: 0 XUMHUYECKON COCTaBJIAIOLIEN
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJM XMMHH B MO3HAHUM SIBICHUN MPUPOIBI, B
(hopMHPOBaHWHU MBIIDICHUS U KYJIbTYPHl JUYHOCTH, €€ (YHKIIMOHAITBHON IPaMOTHOCTH,
HEOOXOMUMON JUIsl PeIeHHs MPAKTUYECKUX 3a1ad M DKOJIOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U MPUPOAHOU CpEIE;

OK 08

M6. yMeTpb NPOBOAWTH pacueTbl IO XHMHYECKUM (QOpMylaM M YpaBHEHHAM
XAMUYECKAX PEaKIUH C HUCIOJIb30BaHHEM (PH3MUYECKUX BEJMYUH, XapaKTEePH3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMallbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIECTBA; HMCIIOJIB30BaTh CHCTEMHBIE XMMHUYECKUE 3HAHMS U1 MPHHATUSA
pEeIIeHNH B KOHKPETHBIX JKM3HEHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH H HX
MIPUMEHEHUEM

OK 02
OK 09

M?7. yMeTh NIaHUPOBATh M BBINOJIHATH XUMHUYECKHHA SKCIEPUMEHT (IpeBpallieHus
OpPTaHMYECKUX BEIIECTB PH HarpEBaHMU, IIOIyUYEHHE ITHICHA U U3yYEHHE €r0 CBOMCTB,
Ka4yeCTBEHHbIE PEAaKLUUU HA albACTHIbl, KpaXMall, YKCYCHYIO KHCIIOTY; JEHaTypauus
OETIKOB IpH HATrPEBaHWU, LIBETHBIC PEAKIMU OEJKOB; MPOBOJUTH PEAKIIMH HOHHOTO
o0MeHa, ONpenelsiTh Cpeay BOTHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKLMH Ha Cyibdart-,
KapOOHaT- M XJIOpUA-aHHOHBI, Ha KATHOH aMMOHWUS;, pEIIaTh 3KCIEPHUMEHTAJIbHbIC
3amaun 1o TeMam "Metamiel" 1 "HemeTamiel") B COOTBETCTBUM C MPABUIIAMU TEXHUKH
0e30MmacHOCTH IpU OOpAlIeHWH C BEUIECTBAMH M J1a0OPaTOPHBIM O0OPYIOBAaHHEM;
MPECTABIATh PE3YNbTaThl XUMHUYECKOI0 JKCHEpUMEHTa B (OpMe 3alucH ypaBHEHHH
COOTBETCTBYIOIINX PEAKIUil U POPMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

OK 09
OK 11

MS8. yMmeTh aHaJIM3UPOBATh XMMHYECKYI0 HH(OpPMALHUIO, MOJIYyYaeMyl0 M3 pa3HbIX
HUCTOYHUKOB (CpeACTB MacCOBOM MHPOpMaIH, ceTs IHTepHET U npyrue);

OK 02
OK 04




M9. BiameTh OCHOBHBIMH METOJAMH HAyYHOTO TMO3HAHMS BEIICCTB U XUMHUYCCKUX
SIBJICHUH (HAOMIOACHIE, N3MEPEHUE, DKCIICPUMEHT, MOACIIHPOBAHHE);

OK 03

OK 06
M10.  chopmupoBaTh  TPEACTABIICHUS: 0  XHUMHYECKOH  COCTaBJsrOIIeH OK 06
€CTECTBEHHOHAYYHOH KapTHHBI MHpPA, POJIM XUMHUU B MO3HAHUM SIBJICHUH MPUPOABI, B
(hopMHPOBaHWHU MBIIDICHUS U KYJIbTYPHI JUYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOMUMON ISl peIleHrs MPAKTUYECKUX 3a1ad M HKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U TIPUPOJHOM cpenie;
MI11. ymeTs coOMOIaTh MpaBUiIa SKOJIOTHUECKH IeTIECO00PA3HOTO MMOBEACHUS B OBITY OK 02
U TPYAOBOH NEATEIBHOCTH B IIENIIX COXPAaHEHHUS CBOETO 3/I0POBBS W OKPYKAOIIEH
MPUPOAHON Cpelbl; YUYUTHIBATH OMACHOCTh BO3JCHCTBHUSI Ha JKUBBIE OPraHU3MBI OK 11
OTIpe/IeTICHHBIX BEUIECTB, IIOHMMAs CMBICHI T[OKa3aTellsd NpeaesbHOM JomycTUMOit
KOHIIEHTPAIUN
MpeMeTHBIE
IT1. cdopMHPOBaHHOCTH  MPEACTABICHUH: O  XHMHUYECKOW  COCTaBISIOLICH OK 06 JIP 09 - OICHKa THCHMEHHBIX H
€CTECTBEHHOHAYyYHON KapTHHBI MHpPA, POJIM XUMHU B MO3HAHUM SIBJICHWUH MPHPOIbBI, B YCTHBIX OTBETOB;
(hopMHPOBaHWYU MBIIDICHUS U KYJIbTYPHI JUYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, OK 08 JIP 10
HEOOXOIUMOMN JUIsl PEIICHUs NPAKTUYECKUX 3aJad M DKOJOTHYECKH OOOCHOBAHHOI'O - OLCHKa BBICTYIUICHUN C
OTHOLIEHUS K CBOEMY 370POBBIO U IIPUPOAHOM CPELE; COOOLICHMAMH, TOKIIAIAMH;
= " - OIIEHKa €3yJIbTaTOB)
[12. Bnamenwe  cuCTEeMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAECT: OK 02 1 . P 6y
OCHOBOTIOJIATAOIME TMOHATHS (XMMHUYECKUH 3JIEMEHT, aToM, JJIEKTPOHHAs 000JI0YKa OK 11 CC?\I\Z(I)/ICTO’ITGHBHOH paboTel €O
2

aroma, s-, P-, O-2JIeKTpOHHBIC OpOWTAIM aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb,
AIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKHUCIEHUS, XMUMHUYECKas CBS3b, MOJb, MOJSpHAs
Macca, MOJSIPHBIA OOBEM, YIJIEPOAHBIN CKeNeT, (YyHKIHOHAIbHAS TPYIIa, PafKal,
M30MEpHs, U30MEPHI, TOMOJIOTHYECKAN PSII, TOMOJIOTH, YTIEBOJAOPOJIBI, KHCIOPOA- U
a30TCOCpPIKAIUE COCTUHCHHS, OMOJIOTUIECKH aKTUBHBIC BEIIECTBA (YTIIEBOMBI, JKHUPHI,
Oenku), MOHOMED, TOJHMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COSIMHEHUS,
KpucTtajuimyeckas peuICTKAa, THUIIbI XUMHNYECCKUX peaKLmﬁ (OKI/ICHI/ITCHBHO-
BOCCTaHOBUTEIIbHBIC, SK30- U DHIOTEPMUYECKHE, PEaKI[Mi MOHHOTO OOMEHa), PacTBop,
DIEKTPOJUTHL, HEDIEKTPOIUTHI, DICKTPOIUTHUECKAs] JUCCOLMALMS, OKUCIUTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peakilni, XUMHIECKOe PaBHOBECHE), TEOPHH U
3aKOHBI (TEOpPHS XUMHUYECKOTO CTPOCHHS opraHmdeckux BemecTB A.M. bytieposa,

- TECTUPOBAHHE




TCOpHUA 3J'IeKTpOJ'IPITPI‘lCCKOI>i Jucconuanuu, HCpI/IOI[I/I'-ICCKI/Iﬁ 3aKOH ,Z[I/I MeH)IeJ'ICCBa,
3aKOH COXpaHCHHA MaCCBI), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  SI3BIK XUMUH,
(baKTOJ'IOFI/I‘IeCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, IIOJYUCHHUU U 0e30macHoM
HCIIOJIb30BAaHUH BaKHEHIIIHX HCOPraHNM4YCCKUX M OPraHruvYCCKUX BCIICCTB B 6I>ITy nu
HpaKTquCKOﬁ JCATCIPHOCTH YCJIOBCKA,

I13. C(i)OpMHpOBaHHOCTI) yMeHI/IfI BBIABJIATL XAPAKTCPHBIC NPHU3HAKU U B3aMMOCBA3b
HU3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBETCTBYIOIIUC IMMOHATHUSA MPU OIMMMCAHUU CTPOCHUS
U CBOICTB HEOPIraHNYECCKUX U OPTraHUYCCKUX BEIICCTB U UX HpeBpaH.[CHHf;I; BbBIABJIATH
B3aMMOCBSI3b XHMHYECKHUX 3HAHUM C IIOHATHIMU U NpEeACTABJICHUAMNU OPYIuUux
C€CTCCTBCHHOHAYYHBIX ITPEIMETOB,

OK 02

[14. cdhopMupoBaHHOCTE YMEHHWIl HCIIONB30BATh HAWNMEHOBAHHS XHUMHYECKUAX
COEIMHEHUH MEXAYHapOJHOTO COI03a TEOPETHYECKOM M TPUKIAJAHONM XHMUH U
TPUBHAIIbHBIC HA3BaHMS BAXKHEHIIMX BEIICCTB (ITHJICH, alETHIICH, TJIUICPUH, (EHO,
(dopmanbaeru, yKCycHas KHCJIOTa, TJIMLMH, YTapHbBIA Ia3, yIJIEKHUCIbIH ra3, aMMHaK,
raieHas u3BecTb, HETalleHasi U3BECTh, IUTHEBAs COAA U APYTHX), COCTABIATH (POPMYJIBI
HCOPraHMYCCKUX W OpPraHrudYCCKUX BEIICCTB, YPABHCHHUA XHUMUUYCCKUX peaKHHﬁ,
OOBSICHATH MX CMBICI; MOATBEPXKIATh XapaKTEPHbIE XMMHYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMH U 3aIIUCSIMHU YPAaBHEHUH XUMUYECKUX PEaKLHil;

OK 08

I15. chopMupoBaHHOCTH YMEHHUIH YyCTaHABIWBATh MPUHAJICKHOCTh HU3YyUEHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB K OINPEAECICHHBIM KJaccaM M Tpymnnam
COEIMHEHUM, XapaKTepU30BaTh UX COCTAB M BaKHEHIIME CBOMCTBA; ONMPEICNSTH BHJIbI
XUMUYECKUX CBsi3el (KOBaJICHTHAs, WOHHASA, METAIMYECKAas, BOJOPOMHAS), THIIBI
KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIACCUPUIIMPOBATh XUMHUECKUE PEAKIINH;

OK 04

[16. BmageHne OCHOBHBIMH METOJIAMH HAYYHOTO MO3HAHMA BEIIECTB M XUMHYECKHX
ABNeHNH (HaboeHne, M3MEpEeHNne, SKCIIEPHUMEHT, MOACITUPOBAHUE);

OK 02
OK 04

I17. chopMupoBaHHOCTH YMEHHH MPOBOJUTH PacyeThl MO XUMUYECKUM (opMyinaM U
YPaBHEHUSIM XHMUYECKHX PEaKUWd ¢ HCIOJIb30BaHMEM (HU3MUECKUX BEJIMYHH,
XapaKTepU3YIONIMX BEIIECTBA C  KOJWYECTBEHHOW CTOPOHBL: MaccChl, 0Obema
(HOpMaJIbHBIE YCIIOBHSI) TIa30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BaTh CHCTEMHBIE
XMUMUYECKUE 3HAHUS U TPUHSITHS PEIIEHHH B KOHKPETHBIX XU3HCHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHUEM;

OK 03
OK 04
OK 06




I18. cdopMHpPOBaHHOCTH yMEHHMH IUIAHUPOBATH M BBIIONHATH XUMHUYECCKHN
SKCIIEPUMEHT (TpEBpaIlleHHs] OPTaHWYeCKUX BEIIECTB TMPH HArpeBaHWH, IONyYEeHUE
STHJIEHA U W3YyYEHHUE €ro CBOICTB, KaueCTBEHHBIE PEAKIMM Ha albIeTuAbl, Kpaxmal,
YKCYCHYIO KUCIIOTY; JA€HATypalus OelKOB MPH HarpeBaHUH, IIBETHBIC peakuy OEIKOB;
MPOBOJNTh PEaKIWW WOHHOTO OOMEHa, OIpEeeNiaTh Cpeay BOIHBIX pPacTBOPOB,
KauecTBEHHBIE peaknuu Ha CynbhaT-, KapOOHAT- W XJIOPHI-aHWOHBI, HAa KaTHOH
aMMOHUS; pellaTh KCIEPUMEHTANIbHEIC 3a1auu o TemaMm "Metamnsl" u "HemeTtamnsr")
B COOTBETCTBHUH C MPaBHJIaMH TEXHUKH 0€30MaCHOCTH IPH OOpAaIICHUH C BELIECTBAMH H
mabopaTopHEIM  000OpyHOBaHWEM;  MPENCTABIATH  PE3YNbTAaThl  XHUMHYECKOTO
JKCIepUMEHTa B (opMe 3aliCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUH H
(hopMyHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

OK 04

I19. cdopMupoBaHHOCTE YMEHHS aHAIW3UPOBATh XHUMHUYECKYI0 HH(OpManuio,
MOJTy4aeMylo M3 Pa3HbIX UCTOYHUKOB (CPEICTB MaccoBoil mHpopmammu, cetb MHTEpHET

U IpyTHE);

OK 03

I110.  copmmpoBaHHOCTH  yMEHWH  COONMIOJATh  MpaBWIAa  DKOJIOTHYECKH
1es1eco00pa3HOro MOBEACHNs B OBITY U TPYIOBOHN AEATEILHOCTH B IENSX COXPaHEHUS
CBOETO 3JIOPOBbSI M OKPYKAIOWIEH MNPUPOTHOW Cpenpl; YUYUTHIBATH ONACHOCTH
BO3JCICTBHSI HAa JKUBBIE OPraHHU3MBl ONPEACICHHBIX BEIIECTB, MOHHMMAs CMBICI
[I0Ka3aTelIs MPEACIbHOM J0IyCTUMOM KOHLEHTPALIMY;

OK 02

I111. JUIA o6yan0H1ch;1 C OrpaHUYCHHBIMHA BO3MOKHOCTAMHAU 340pPOBbAI:
C(i)OpMPIpOBaHHOCTB YMCHHA TNPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOHaX
IIO3HAaHUA BCUICCTB 1 XUMHYCCKUX ﬂBHeHHﬁ;

OK 04

[T12. mns crmenblx W CHa0OBUIALIMX OOYYAIOMIMXCS: CHOPMHUPOBAHHOCTH YMEHHS
KCIIOJIb30BaTh Pelibe()HO TOYCUHYIO CUCTeMy oOo3Hauenuil JI. Bpaing nmns 3anucu
XUMUYIECKUX (POPMYIL.

- OHOCHKa TIIMCBMCHHBIX W
YCTHBIX OTBETOB;

- OLIEHKA BBICTYIUICHUH ¢
COOOIIEHUSIMH, JOKJIAJAMH;

- OIICHKA pe3yibTaToOB
CaMOCTOSITETEHON ~ pabOTHI €O
CMU;

- TECTUPOBaHHE




