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PACCMOTPEHO COT'JIACOBAHO

Ha 3acenanuu LK 3am.nupekropa no YMP
00111600pa30BaTEIIbHbIX, «17 _» _wmag___ 2025r.
COLIMATILHO-TYMAaHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

T CITUTIAH

[Tporokon Ne__6

« 15 » __mas 2025 r.

[Mporpamma yueOHo¥ muctmmuimael OO/ 10 Xumusi pazpaboTraHa B COOTBETCTBUU C
TpeboBanusiMu denepaabHOr0 rocyIapcTBEHHOr0 00pa3oBaTENbHOTO CTaHIApTa CPEAHEro OOLIero
oOpa3oBanus (yTBEpKJICH MprukazoM MuHHCTEpCTBa 00Opa3oBanus U Hayku Poccuiickoit @enepanmu
or 17.05.2012 r. Ne 413, B neiictByromeil penakiuu), DeaepaibHOro TrocyJapCTBEHHOTO
00pa30BaTeLHOTO CTaHIAPTa CPEIHETO MpodecCHoHaTbHOr0 0bpazoBanus mo npodeccun 15.01.38
Oneparop-HaNaTIuK METAII000padaThIBAIOIIUX CTAaHKOB (YTBEp)KIEH MpHKa3oM MUHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 15 Hos0pst 2023 1. N 862), pekoMeHAAIUSIMH 110
OpraHHU3aIy MOJyUYeHHUsl CpelHero obuiero oOpa3oBaHus B Mpefesiax OCBOSHUSI 00pa3oBaTeIbHBIX
pOTpaMM CPEAHEr0 MPOoQecCHOHATBHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUS C
ydeTroMm TpeOoBaHUil (penepanbHbIX rOCYAapCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB U MOTyYaeMOn
CHEIHAJIbHOCTH CPEAHEr0 MPOQPECCUOHANBHOIO 00pa3oBaHMs, NMPUMEPHON HporpamMmon ydeOHOM
JUCITUTLIAHBI «XUMHUD» TUTST npodeccnoHambHbIX o0pa3oBaTeNbHBIX  OpraHHU3aIHi,
pexomeHnoBaHHON  DenepanbHbIM rOCy/IapCTBEHHBIM  OIO/DKETHBIM  00pa3oBaTeIbHBIM
YUpEXKJIEHUEM JOMOJHUTEIBHOr0 mpodeccuoHambHOro oOpa3oBanust «MHCTUTYT pa3BUTHS
npodecCuoHaTBLHOr0 00pazoBaHus» MPoTokod Ne6/2025 ot «18» ampens 2025 roga

Opranu3zanus-pa3padoTUuK:
['ocynapctBeHHOe Oro/pKeTHOE MpodeccroHaabHOe 00pa3oBaTeNibHOE YyupekaeHne MOCKOBCKOI

obnactu «CeprueBo-Ilocaackuit KOImemK»

ABTOp-pa3pabOTUHK:

Cununeina U.H. - npenogaBarens ['BIIOY MO «Ceprueso-Ilocanckuii kommemx»
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUIJIUHBI «XUMUS»

1.1. MecTO AUCHUIIMHBI B CTPYKTYpPe OCHOBHOI mNpodeccHoHAIbHONH 00pa3oBaTebLHOI

NPOrpamMMbl

OOmeobpa3oBarenbHas  JUCHUIUIMHA  «XHUMHUS»  SIBISETCS  O0s3aTENbHOW  4acThIO
o0mieo0pa3oBaTeapHOr0 MUKIA 00pa3zoBaTeNibHON mporpammbl B cootrBerctBuu ¢ ®I'OC CIIO mo
npodeccuu 15.01.38 Oneparop-Hanaauuk METAI000pa0aTHIBAIOIINX CTAHKOB

[TpuknagHoil Monaynb BKIOYaeT pasgen 8 «Xumuss B OBITY U TNPOU3BOJACTBEHHOU
JeSITETIbHOCTH YeNIOBEeKa», KOTOPBIA pean3yercs s Bcex mpodeccuil/crennaibHOCTeli METOIOM
peIIeHNUs KEMCOB, CBI3aHHBIX C IKOJIOTUYECKON 0€30MaCHOCTHIO M OLIEHKOM MOCIIEACTBHIA OBITOBOM 1
IPOM3BOJICTBEHHOIN JI€ATENHOCTH, COOTBETCTBYIOIIEH oOTpacisM Oyaymedl mnpodeccuoHanbHOMI
JESATEIIbHOCTH 00YyYaroIuXCsl.

1.2. llesn U niIaHMpyeMble pe3yabTAaThl 0CBOCHH S AUCIUNIIHHBI
1.2.1. lleau 1 3aga4u AU CHUILIMHBI

ConepkaHue MporpaMMbl 00IIE00pa30BaTEIPHOM JHUCHMILIMHBI «XUMUS» HaAIpPaBJICHO Ha
JTOCTHKEHHUE CIEAYIOUIUX [ENIei:

(hopMHUPOBaHKE CUCTEMbI XUMHYECKUX 3HAHUN KaK BaXKHEHIIICH COCTABIISAIONICH €CTECTBEHHO-
HAYYHOUW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBbIC MOHATHUSA, PyHIAMEHTAIbHbBIC 3aKOHbI
U TEOpUU XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U TOHHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000IICHMIT MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPHEH WX pa3BUTUSA U
CTaHOBJICHUS,

(dbopMUpOBaHHE W pa3BUTHEC TIPEICTABICHUH O HAYYHBIX METOJAX ITO3HAHUS BEIIECTB H
XUMUYECKUX PEaKlMi, HEOOXOMUMBIX HJisi MPUOOPETEHUS YMEHHH OpPUEHTHUPOBATHCS B MHPE
BEIIECTB M XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJIC, B MPAKTUUECKOW M MOBCEIHEBHON
JKM3HH;

pa3BUTHE YMEHHUU U CIOCOOOB JEATETHLHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U OOBICHECHHEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJTIOICHIEM TIPABHIT 0€30MMaCHOTO 0OpAIEHUs C BEIIECTBAMH.

3amaun JUCHMILINHEI:

chopMUpOBaTh TOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYECKUX IMIPOIIECCOB H
SBJICHUM B OKPY’KAIOIIEH Cpelie, a TAK)KE UX CBSA3b C LIETOCTHOW HAYYHOW KapTUHOW MHUpA U IPYTUMH
€CTECTBEHHBIMU HAyKaMH;

pa3BUTh yMEHUS COCTaBIATh (POPMYIBI HEOPTaHUYECKUX U OPraHUYeCKHX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX pEakUud, OOBSICHATH UX CMBICT, WHTEPIPETUPOBATh PE3YIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

chopMUPOBAaTh HABBIKM TMPOBEACHUS MPOCTEHIIMX XUMHUYECKUX OKCIEPUMEHTAIBHBIX
HCCIIEIOBAaHUM C COOJIOACHHEM MpaBUil OE30MaCHOTO OOpalIeHHs C BEIIeCTBAMU M J1a00OpaTOPHBIM
00opyaOBaHUEM;

pa3BUTh YMEHHUS HAXOAWTh, aHATM3UPOBATH U HCIOIH30BaTh MHQPOPMAIUIO XHUMHUYECKOTO
XapakTepa U3 pa3IUYHbIX HH()OPMAIIMOHHBIX UCTOYHUKOB, BKIIOYas yUeOHYIO JIUTEpaTypy, HAyuHbIC
myOJIMKAIUU U UHTEPHET-PECYPCHI;

chopMUPOBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBHS CBOEH NEATEIBHOCTH U XUMHUUYECKUX
MPUPOJHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOIECCOB, YUYUTHIBA BO3MOXKHBIE HYKOJIOTHMUECKUE H
COLIMaJIbHBIE BO3ACHCTBYSI;

chopMHUpPOBATh TOHUMAHNE 3HAYUMOCTH JOCTIKCHUN XUMHUYECKON HAYKU M TEXHOJIOTHHA IS
Pa3BUTHS COIMATFHON M MPOM3BOJICTBEHHON Cep C yMEHUEM MPUBOUTEH MPUMEPHI UX TPUMEHEHUS
B Pa3IUYHBIX cepax KU3HHU.



1.2.2. Ilnanupyemble pe3yJabTaThl OCBOeHHsI 001e00pa3oBaTeJbHOl TucHUILINHBI B cooTBeTcTBHU ¢ ®PI'OC CIIO u Ha ocHoBe ®I'OC

COO
Koa n IlnannpyemMble pe3y/abTaThl OCBOCHHUS JUCHUIIIMHBI
HAHMMEHOBaHUe
(popmupyembIx Oo6mme JAucuMiinHapHble
KOMIIEeTeHI U

OK 01. Beibupats
CHOCOOBI pelIeHuUs
3a1a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JInuHOCTHBIE Ppe3yabTaThl [JOJKHbI OTPa:KaThb B

YacTu:

TPY/AOBOT0 BOCITUTAHMA:

— TOTOBHOCTH K TPYIdy, OCO3HaHHUE IECHHOCTH
MacTepcTBa, TPYI0JII00HE;

— TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU
TEXHOJIOTUYECKON M COIMAJbHON HAlpaBJICHHOCTH,
CMOCOOHOCTh ~ MHUIMHPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSTEIBHOCTD;

— HHTEpeC K pa3iuuHbIM cdepam npodecCHoHATbHOM

JESTEIbHOCTH.
MeTtanpeaMeTHbie pe3yJIbTAThI JOKHBI OTPAKATH:
OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH

NO3HABATEJbHBLIMH JA€HCTBUSIMM:

a) 0a30BbIe JJOTHYECKHUE JIeHCTBHS:

—  CaMOCTOSITENIbHO (POPMYJTHPOBATH M aKTyaIU3UPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBIMBaTh  CYIIECTBEHHBIM  MpHU3HAK WU
OCHOBaHUS Ui CpPaBHEHHUS, KIaCCH(PUKAIUU H
0000IIEeHHS;

—  ONpenensiTh Lenu JIEeATEIIbHOCTH, 3a7aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHUIKCHHUS,

— BBIIBIATH 3aKOHOMEPHOCTH ¥ TPOTUBOpPEUHS B
paccMaTpuBaeMbIX SBJICHUSX,

— BHOCHTH KOPPEKTHUBBI B JCSATCILHOCTH, OIICHUBATH
COOTBETCTBHE PE3YyJbTATOB IIEJSIM, OIICHUBATH PUCKH
MHOCJIENCTBUN NEITEILHOCTH.

JAucuunimHapHbie pe3yJbTaThl J0JKHbI OTPAKATh:

ITP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOU
COCTaBJISIFOLLEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJIU
XAMHHM B TIO3HAHUM SIBJICHUH TIPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJbTYPbl JHUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOW Il PEIICHUs MPAKTUYECKUX
3aJa4 U IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpeIE;

IIP6 02. BiasieHUEe CUCTEMOM XHMMHUYECKMX 3HAHMM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIAralollde  TOHATUS  (XUMHUYECKHUI
DIIEMEHT, aToOM, DJJIEKTPOHHas o00ojoYka aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIN AaTOMOB, HOH, MOJIEKYJIa, BaJIECHTHOCT,
ANEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCICHHS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YIiepOaHbIN
ckeneT, (GYyHKIMOHANbHAS TpyMIa, paadKal, H30MepHs,
W30MEpbI, TOMOJIOTHYECKUM Psii, TOMOJIOTH, YTJIEBOJOPOIBI,
KHCTIOPOJI- U a30TCOAEpXkalllie COEAMHEHUS, OUOIOTMYeCcKU
aKTUBHBIC BellecTBa (yTJIEBOIBI, KHUPBI, OCJIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS, KPUCTAJUIMYECKAsT PEeNIeTKa, THIBI XUMHUYECKUX

peaxiuit (OKHCTTUTENEHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHIOTEPMUYECKHE, PEaKIMH WOHHOTO OOMeHa), pacTBOD,
AIEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTUIECKAS

JUCCOLMAINSA,  OKHCIUTENb, BOCCTAaHOBHUTENb, CKOpPOCTb
XUMHUYECKON peaklUU, XUMHUYECKOE PAaBHOBECHUE), TEOPUHM U
3aKOHBI (Te€OopUsi XMMHMUYECKOTO CTPOCHMSI OPraHUYeCKHX
BeuiectB  A.M. bByriepoBa, TeOpUs DIIEKTPOJUTHYECKOU




0) 0a3o0BbIe HCCIeA0BATEIbCKUE e CTBHS:

BJIAJICTh HAaBbIKAMH YyuYeOHO-HMCCIICIOBATEIILCKON U
MPOCKTHON JIEATEIBHOCTH, HAaBBIKAMH Pa3peIICHUS
pooem;

BBIABJIISATH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
aKTyaJIU3UpOBaTh 3aj1ady, BBIJIBUTaTh THIOTE3Y e€¢
pelICHU, HAXOAUTh apryMCHTHI IJId JOKa3aTCJIbCTBA
CBOMX YTBEpXICHHH, 3aJaBaTh MapaMeTpbl U
KPUTECPHUH PEIICHHUS,;

AHAJIM3UPOBATD IMOJTYYCHHBIC B XOAC PCHICHUSA 3aaa4n
PE3yJIbTaThI, KPUTHYECKH OLICHUBATh ux
JOCTOBEPHOCTb, TPOTHO3UPOBATH H3MEHCHHE B HOBBIX
YCIIOBUSIX;

yMETh MEPEHOCHTh 3HAHHWS B TO3HABATEIBHYIO M
MPAKTUYCCKYIO 00JIaCTH KU3HEACATEIIBHOCTH.

Juccouranuu, nepuoandeckuid 3akon .M. MenneneeBa, 3akoH
COXPAaHEHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK
XUMUH, (PAKTOIOTHYECKHE CBEIEHHS O CBOMCTBAax, COCTaBe,
MOJIy4eHUH U O€30MacCHOM HCIIONb30BAHUM  Ba)KHEHIINX
HEOPraHMYECKUX W OpraHMYeCKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITeIbHOCTH YEJIOBEKa;

IIP6 03. chopMHPOBAaHHOCTh YMEHUH BBISABIATH XapaKTepHBIC
MpPU3HAKK U B3aUMOCBSI3b W3YYECHHBIX MOHSTHUH, MPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TIPU OINUCAHUU CTPOCHUSA U
CBOICTB HEOPraHMYECKHX M OpPraHMYeCKHX BEIIeCTB U HX
MIPEBPAIICHH; BBISBIATH B3aUMOCBSI3b XUMUYCCKUX 3HAHUHU C
MOHATUSIMHA U TPEJCTABICHUSMHU APYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

IIP6 04. cdhopMUPOBAaHHOCT, YMEHHIl  HCIOJIB30BaTh
HAaMMEHOBAHHUA XUMHUYECKUX COCIAWHEHHHA MEXITyHapOTHOTO
COI03a TEOPETUUYECKON U MPHUKIATHON XUMHH U TPUBHAJIbHBIC
Ha3BaHUS BAXHEWIINX BEIIECTB (ITUIICH, alleTHIICH, TIHIIECPHH,
denon, dpopmanpaeTua, YKCyCHas KUCIOTA, TIUIHH, YrapHBIA
ra3, yrieKucClblil ra3, aMMHaK, TalieHas U3BecTb, HeralieHas
W3BECTh, THTHEBAs COJAa W JAPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHMYECKUX ¥ OPTaHWYECKUX BEIIECTB, YypaBHEHUS
XUMHUYECKUX DPEAKINA, OOBSACHATH WX CMBICI; TOITBEPKIATH
XapakTepHbIe XUMHYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aMUCSIMH ypaBHEHHUN
XUMHYECKHUX PEaKIIHii;

NP6 0S. chopMUPOBAHHOCTH yMEHUW  YCTaHABIMBATH
MPUHAIIC)KHOCTD M3YYEHHBIX HEOPTaHUYECKUX u
OpraHMYECKUX BEIIECTB K ONpeAeNIEeHHbIM KJlaccaM M TpyMiaM
COCIMHEHUH, XapaKTepu30BaTh HUX COCTaB M BaKHEHIIne
CBOICTBA; OIPENIEIISITh BUJIbI XAMHUYECKHAX CBsI3ei
(koBalleHTHAsl, MOHHAs, METAJTMYecKasi, BOJOPOJHAsS), THIIBI
KPUCTAIJIMYECKUX PEHIEeTOK BEIIeCTB; KJacCU(UIUPOBATH
XUMHYECKHUE PEaKINH;

I1P6 07. cpopMUpOBaHHOCTh YMEHUN MPOBOJUTH PAcUeThl IO




XUMUYECKUM (popMyliaM M ypaBHEHHMSM XUMHYECKHX PEaKIIHA
C MCII0JIb30BaHMEM (PU3MYECKHX BEJIMYMH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacChl, 00beMa
(HOpManbHbBIE  YCJIOBUSI) TIa30B, KOJUYECTBA  BEIIECTBA;
UCIIOJIB30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUSA UL IPUHATHS
pELICHNI B KOHKPETHBIX KM3HCHHBIX CUTYALUsX, CBSI3aHHBIX C
BEILECTBAMU U X IPUMEHEHUEM.

OK 02. Ucnonib30BaTh
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJIM3a U
UHTEPIIpETalUU
UHPOpPMALIUHU U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATLHOM
NEeSITEIbHOCTH

JInyHOCTHBIE pe3yJabTaThl JOJKHBI OTPaKaTh B

YaCTH:

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

— cpOopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKd U  OOLIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Jaore KyJIbTYD,

CIOCOOCTBYIOLIETO OCO3HAaHMIO CBOETO0 MecTa B
MOJIUKYJIBTYPHOM MUDE;

— COBEpIICHCTBOBAaHUE SA3BIKOBOM M  YHUTATEIbCKOU
KyJbTYpPBl KaK CpEICTBA B3aUMOJECHCTBUS MEKIY
JIIOJIbMU U TTIO3HAHUS MUDA.

MeTtanpeaMeTHbie pe3yJIbTAThI JOKHBI OTPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH

NMO3HABATEJIbHBIMH NeHCTBUAMM:

B) padoTa ¢ nunopmaumeii:

— BJaJeTh HaBbIKAMM TMOJIy4eHHUS HUHGPOpMaLUU U3
HUCTOYHUKOB  pa3HbIX  THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBISATh MOKCK, aHAJW3, CHUCTEMaTH3alUI0 U
MHTEpHpeTaluio HHGOpMAIMKM pa3IUYHbIX BHJIOB M
dhopm mpecTaBIeHNUs,

— CO3/1aBaTh TEKCThI B Pa3IMUHBIX (hopMarax c y4eToM
HazHaueHUs HMH(OpMalMK U LEJNEeBOM ayIUTOPHH,
BbIOMpas ONTHMaJbHYIO (OpPMY MpeICTaBICHUS H
BU3yaJIN3aluy;

— OLIEHUBAaTh JIOCTOBEPHOCTb,
nHpOpMallUK, €€ COOTBETCTBUE

JICTUTUMHOCTD
IMPaBOBBIM n

JAucnuninHapubie (MpeaMeTHbIE) Pe3yJbTaThbl U J0JIKHBI
0TPaKATh:

I1P6 06. BiageHHe OCHOBHBIMU METOJIAMH HAyYHOTO [TO3HAHUS
BEUIECTB U XMMMUECKUX SIBICHUU (HAOIIOAEHHE, U3MEpEHHUE,
HKCIEPUMEHT, MOJICITUPOBAHNUE);

ITP6 07. cpopmMupOBaHHOCTh YMEHUN MPOBOJUTH PacueThl MO
XUMHUYECKUM (popMyJsiaM M ypaBHEHHMSM XUMMUYECKHX PEeaKLMi
C HCIIOJIb30BaHHEM (M3WYECKUX BEIWYHH, XapaKTEPH3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMma
(HOpManibHbIE ~ yCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS Ul NPUHATUSA
pelIeHni B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUSIX, CBSI3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHHEM;

IIP6 08. cdhopmupoBaHHOCTH YMEHHH IUIAHUPOBATH U
BBIMIOJHATD ~ XMMHUYECKUH  DKCHEPUMEHT  (TpeBpalleHus
OpraHMYECKHUX BEUIECTB IPU HATrPEBaHMM, MOJYUEHHUE STUIICHA

U W3Yy4YEHHE €ro CBOWCTB, KAUECTBCHHBIE pEAKIUU Ha
NbJETUIBl, KpaxMmall, YKCYCHYIO KHCIIOTYy; JcHaTypauus
OelKOoB TpH HarpeBaHUM, I[BETHbIE pEaKkIUH OENIKOB;

IPOBOANTH PpPEAaKIMM HOHHOTO OOMEHa, ONPENENATh Cpedy
BOJHBIX PAacTBOPOB, KayeCTBEHHBIE pPEAKIUH Ha Cyibdart-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHHS; pellaTh
AKCIIEpPUMEHTANIbHBIE 337aud 1o TeMaMm 'Metaisl" u
"Hemetannpl") B COOTBETCTBUM C MPaBWJIAMU TEXHHUKHU
O0e3omacHOCTM  Tpu  OOpalleHMH C  BeIlecTBaMH U
1abopaTOpPHBIM  O00OpPYAOBAaHUEM; TPEJACTABIATh PE3yJIbTAThI
XMUMHUYECKOTO JKCIepUMeHTa B (opMe 3amucu ypaBHEHHUH




MOPAJIbHO-3TUYCCKUM HOPMaM;

— BJAJETh HABBIKAMHU pACMO3HABAHUS W  3alIUTHI
nHpopMmanuy, UHOOPMAITMOHHOW  OE30MaCHOCTH
JTUYHOCTH.

COOTBETCTBYIOIIMX pEaKIMid U (OPMYIHPOBATH BBIBOJABI Ha

OCHOBE ATHX PE3yJIbTAaTOB;
IIP6 09. chopMUPOBAaHHOCTH YMEHHUS  AaHAJIU3UPOBATH
XUMUYECKYI0  HMH(GOpMAIMIO, TOJIy4aeMyl W3  Pas3HBIX

HUCTOYHUKOB (CpeACTB MaccoBoi mH(popmanuu, cetb HTEepHET
U JIPyTHE).

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paborartsb B
KOJUIEKTHBE U
KOMaH/1e

JIMYHOCTHBIE Pe3yJbTaThl

YacTu:

IPaKIaHCKOr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTM COBMECTHYHK JAESATEIBbHOCTh B
HWHTEpecax rpakIaHCKOro oOIIECTBa;

— YyMEHUE  B3aUMOJCHCTBOBaTH C  COLIMAJIbHBIMU
WHCTUTYTaMU B COOTBETCTBUM C HMX (YHKIMSIMH U
Ha3HAYCHHEM.

MeTtanpeaMeTHbIe pe3yabTaThl J0JKHbI OTPAKATD:

OBJaeHue YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU

JeHCTBUSIMHU:

0) coBMecTHAs1 JIesITeJIbHOCTD.

— IIOHMMATh u HCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUyaJIbHOU pabOThI;

— TMNpUHUMATh  LEJIH  COBMECTHOM  JIESITEIBHOCTH,
OpraHU30BbIBATh U KOOPJIAWHUPOBATH JIEUCTBUS IO €€
JOCTHIKECHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHIA,
pacnpenensaTh pojid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyX1aTh pe3yJbTaTbl COBMECTHOU PaOOTHI.

OBinaseHue  yHMBEPCAJBHBIMM  PeryJsiTHBHBIMH

JeHCTBUSIMHU:

I) NIPpUHSATHE ce0sl U APYTHUX JIOJeH:

— TPUHUMATh MOTHUBBI U apPTYMEHTHI APYTHUX JIIOJIeH NpU
aHaJM3e Pe3yIbTaToOB JIEATEIIbHOCTH;

— TMpHU3HABaTh CBOE MPaBO MU MPABO APYTUX JIOJIECH Ha
OIMOKHU;

— pa3BHUBaTh CIMOCOOHOCTh MOHUMATh MHUP C TIO3UIIUHU
JPYroro 4ej0BeKa.

AOJIZKHBI OTpakKatTb B

I[I/ICIII/IHJII/IHapHLIe (l'[pe[[MeTHble) pe3yJbTaTbl U JOJ/IKHBI

OTpaXaTh:
P66 08. cdopMUPOBAaHHOCTH YMEHUH IUIAHUPOBATH U
BBIMIOJHATE ~ XMUMHYECKUH  JKCIEpUMEHT  (MpeBpalieHus

OpraHN4YCCKUX BCHICCTB IIPU HArp€BaHUU, IMOJYYCHHC DTUJICHA

U W3Yy4YCHHE €ro CBOWCTB, KAUECTBCHHBIC pEAaKUUU Ha
QIbJETUIBI, KpaxMmall, YKCYCHYIO KHCIIOTYy; JcHaTypauus
OelIKOB IpH  HarpeBaHUM, IBETHbIE peEakUUH OCJIKOB;

MPOBOJIUTh PEAKIIMM HMOHHOTO OOMEHa, OMPENesITh Cpexy
BOJHBIX PAacTBOPOB, KayeCTBEHHbIE pPEAKIMH Ha Cyibdart-,
KapOOHaT- M XJOPUI-aHUOHBI, HA KaTHUOH aMMOHWUS; pellaTh
SKCIEPUMEHTAJIbHBIE 3aauu 1o TemaM "Mertamisl" u
"Hemetannbl") B COOTBETCTBHMM C IpaBWJIaMU TEXHHUKHU
Oe3omacHOCTM  TMpH  OOpalieHMH ¢  BellecCTBaMU U
1ab0paTOPHBIM  O0OpPYAOBAaHUEM; TPEJCTABIATh PE3yJIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKkiuid U (PopMyInpoBaTh BBIBOJLI Ha
OCHOBE 3THUX PE3YyJIbTATOB.




OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXaroIlIen cpeibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS 00
M3MEHEHUU KJIMMaTa,
MPUHIIMIIBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaLUAX

JInuyHOCTHBIE pe3yJabTaTbl JOJKHBI OTPaKaTbh B

YacTu:

IKOJOTHYECKOr0 BOCTIMTAHUSA:

—  c(OpMUPOBAHHOCTh  HKOJOTHYECKOW  KYJBTYPHI,
[NIOHUMAaHUE BIMSHUSA  COLUAIbHO-3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON M COLHMAIBHOU
cpensl, OCO3HAaHHWE  IJO0AJIBHOrO  XapakTepa
IKOJIOTHYECKUX TPOOIIEM;

— IUIAaHUPOBAaHUE M  OCYIIECTBIEHUE JCUCTBUH B

OKpyXalolllel cpele Ha OCHOBE 3HAHUA LeJeH
YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA;

— AKTMBHOE HENPUATHE ACUCTBUM, NMPUHOCSIIIMX Bpex
OKpYKarollen cpene;

— YMEHHE IIPOrHO3UPOBATh
9KOJIOTMUECKHUE  TOCIECTBUS
NEUCTBUM, IPENOTBPALLATH UX.

MertanpeameTHbie pe3yJbTaThl JOJIKHBI 0TPAKATH:

OBananenue YHUBEPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) pa0orta ¢ nHpopManmei:

— HCIONB30BaTh  CPEACTBA  MH(POPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX ~ TE€XHOJOTUH B  pELICHUH
KOIHUTHBHBIX, KOMMYHHMKaTHUBHBIX "
OpraHMU3aIMOHHBIX 3a1a4 c co0roIeHNEM
TpeOOBaHUN SPrOHOMHUKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBI,  pecypcocOepexeHMs,  MpaBOBBIX U
TUYECKHUX HOPM, HOPM UH(POPMALIMOHHOM
0€30MMaCHOCTH.

HeOJIaronpusTHbIE
IPEATPUHUMAEMBIX

JucuumiinHapHbie (MpeAMeTHbIe) pe3yJbTaThl U JA0JLKHBI
0TpPaXKaTh:

ITP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOU
COCTaBJISIFOILEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJIU
XMMUU B TO3HAHWUU SIBICHUH TpPUPOABI, B (OPMHUPOBAHUU
MBILIUICHUST U KYJbTYpPbl JMYHOCTH, €€ (YHKIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIMMOM sl pEeUIeHUs MPAKTHUYECKHX
3aJ1a4 U IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpenE;

IIP6 10. cdhopmupoBaHHOCT, YMEHHI COONIOAATH IMpaBUiIa
OKOJIOTUYECKH  LEIeCOO0pa3HOr0 TOBEACHHUA B OBITY U
TPYIOBOM JEATEIbHOCTH B LIETSAX COXPAHEHUS CBOETO 3/10POBbs
U OKpPYXarolleld NPHUPOAHOW CpEIbl; YYUTHIBATh OIACHOCTH
BO3JICUCTBUSl HA KUBBIE OPraHU3Mbl ONPE/IEIECHHBIX BEILECTB,
MOHUMAsi CMBICJI TOKa3aTeiasl MPENeIbHOW  JOMYCTUMOM
KOHILIEHTpaLUU.

T1IK 2.5. BeImoausars
00paboTKy neranei

B yacT TPy10BOIr0 BOCHIUTAHUSA:
- TOTOBHOCTh K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa,

-BIIaZ€Th CHUCTEMOM XUMHYECKUX 3HaHPIfI, KOTOpad BKIIKOYACT
q)aKTOJ'IOFI/I‘—IeCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBE, MOJYUCHUHA

Ha (pe3epHbIX TpyRoII00HE; 1 0e30MacHOM HCMOJIb30BaHUM BAKHEHIINX HEOPraHMYECKUX U
CTaHKax ¢ } TOTOBHOCTb K aKTHBHOH ACATEIBHOCTH | opraHyecKuX BEMIECTB B OBITY M MPAKTHYECKON JESTEILHOCTH
POrPaMMHBIM TEXHOJNOTHYECKOH M COUMANBHON  HANPABNCHHOCTH, | yoropexa:

YIIPaBICHHEM C CIIOCOOHOCTh WHHIMHAPOBATH, IUTAHUPOBATh u




coOJIr0IeHUEeM
TpeOOBaHM K
KauecTBY, B
COOTBETCTBUHU C
3a/IaHHEM U C
TEXHUYECKOU
JIOKYMEHTalHEN

CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JAESTEIbHOCTD;
- MHTEepecC K pa3nyHbIM cdepam mpodeccrnoHalbHON
JIeATETbHOCTH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH
NMO3HABATEJIbHBIMU 1€HCTBUAMM:

a) 0a3oBble JJOrHUYEeCKHeE e CTBHA.

- CaMOCTOSITENIbHO (POPMYITUPOBATh M AKTyaIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBlIUBaThb  CYIIECTBEHHBIH  MPU3HAK WU
OCHOBaHUs U1  CpaBHEHHs, KiIaccupuKauuu U
000011IeHH S ;

- OMpEAeNATh LeNU eATeIbHOCTH, 33[aBaTh IMapaMeTphl
Y KPUTEPHUU UX TOCTHKCHHUS;

- YMCTh IIJIAHUPOBATH U BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT

-pemaTh SKCIepUMEHTaIbHbIE 3aa4u 110 TeMaM "Metamsl" u
"Hemertanmasl") B COOTBETCTBUU C TIPABUIIAMH TEXHUKHU
0€30IMacHOCTH MPH OOPAICHUH C BEIIECTBAMHU

- YMETh COOJII0IaTh MPaBUiIa SIKOJIOTHYECKHU 11eTIeCO00pa3HOTro
HOBE/ICHUS B OBITY U TPYJOBOW AEATEILHOCTH B LIEJIAX
COXpaHEHHUs CBOETO 370POBbs U OKPYKAIOLIEH PUPOJTHON
Cpe/ibl; yYUTHIBATh ONIACHOCTH BO3JACHCTBHUS HA )KUBBIC
OpraHu3MbI OIIPEACIICHHBIX BCIICCTB, IOHUMAaA CMBbICJI
MIOKa3aTels MPeJesIbHOM JOIMYCTUMON KOHIICHTPAIH

10



2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBLHOM

JUCHUIIINHBI « XUMMUS»

2.1. O0beM TMCHHUILVIMHBI U BUBI Y4eOHO# padoThI
Bua yueOHoii padboThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpPaMMbl THCHUIINHBI 80
B T.4. popMe NMPaKTHYECKOIi MOATOTOBKE 10
OcHoBHOe coJep:kaHue 62
BT. U..
TEOpeTHUYECKOe 00yUCHUE 44
PAKTUYECKHUE 3aHSITUS 10
nabopaTOpPHBIE 3aHATHS 4
KOHTPOJIbHBIE paOOTHI 4
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 10
NMPHUKJIATHOT0 MOIYJIA)
BT. U..
MPaKTUYECKHUE 3aHATUS 10
KoncyabTanun 4
IIpomexyTouHas aTTecTaums (3K3aMEH) 4
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2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HaumeHnoBanue Copnepxxanue yueOHOro MaTepuasia (0CHOBHOe U NPodecCHOHATBHO OPHEHTHPOBAHHOE) O0bém ®opmupyembie
pa3iesioB U TeM JIa00pPATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MORYJIb 4acoB KOMIIETCHIIUH
1 2 3 4
Conep:xaHue y4eOHOro MaTepuasa 72
Pa3ned 1. Teopernueckue 0CHOBbI XMMHMH 19
Tema 1.1. Copep:kanue y4eOHOT0 MaTepHuaJia 3 OK 01
OcHoBHbIE Xumuueckuit  3nemeHT. AtoM. Snpo atoma, H30TONBL.  DJIEKTPOHHAsE — 000JIOUKA. 1
XUMHMYECKUE TOHATUSA | DHEPreTHYECKUE YPOBHH, ITOYPOBHU. ATOMHBIE OpOHTaIH, S-, P-, - AJIEMEHTHL.
U 3aKOHbI, cTpoeHHe |OcOOEHHOCTH pacHlpeAeieHus 3JCKTPOHOB IO OpOHUTAIsIM B aTOMaxX »3JEMEHTOB IEPBBIX 1
aTOMOB  XMMMYECKHUX |YEThIPEX MEPUOI0B. DIEKTPOHHAs KOHPUrypalusi aroMoB. OCHOBHbIE XUMHUECKUE 3aKOHbI
JJIEMEHTOB IIpakTHYecKHe 3aHATHA
[Ipaktuueckas pabora Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XMMHUHM W PACUETHI IO
YPaBHEHUSM XUMHUYECKUX PEAKLIAN».
OTtHocuTeNnbHBIE aTOMHAsl U MoJIeKyJsipHass Maccel. MossipHast macca. KoiuuecTBo BeliecTsa. 1
MaccoBast n0i1s BemiecTBa. 3akoH ABorajapo. MossipHblii 06beM ra3oB. OTHOCHUTENbHAs
IUIOTHOCTh Ta30B. PacueTsl 1O ypaBHEHUSM XUMUYECKUX PEAKIHUM C HCIOJIb30BAHUEM
MaccOBOM JI0JIM BENIECTBA, 00beMa (HOpMaJlbHbIE YCJIOBUS) I'a30B, KOJUYECTBA BELIECTBA
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJia 1 OK 01
Ilepnonnueckuit IIpakTHYecKHe 3aHATHA OK 02
3aKOH n |[Ipaktuueckas padora Ne2. «M3yueHune nepuoudeckux 3aKOHOMEPHOCTEN U UX B3aMMOCBSI3U IIK 1.1
ITeproanueckast CO CTPOCHHEM aTOMOB).
cuctemMa xXuMH4YeCKHX |[lepumonuyeckas cucreMa xumuueckux snemeHToB J[.M. Menneneesa. CBsizb nNepuoIu4ECKOrO
omementoB  JI.  W. [3akoHa u Ilepuoamdveckoil CHCTEMbl XHMHYECKHX O3JIEMEHTOB C COBPEMEHHOW TeopHeil
MenieneeBa, UX CBA3b |CTPOCHHMST ATOMOB. 3aKOHOMEPHOCTH WM3MEHEHHS CBOMCTB XHUMHYECKHX DJIEMEHTOB,
c COBPEMEHHOM |00pa3yeMbIX UMM MPOCTBIX M CIIOXKHBIX BEIIECTB IO TpymnaM u mnepuoiam [leproandeckoit
Teopuen CTPOCHHS |CHUCTEMBbl. 3HAu€HUE IEPUOJUYECKOr0 3aKOHA M CHUCTEMbl XMMMYECKUX 3iemeHtoB J[.U. 1

aTOMOB

MeHeneesa B pa3BUTUHU HAYKHU.

VYcTaHOBIEHUE CBSI3M MEXKJYy CTPOCHHUEM ATOMOB XMMHUYECKHX 3JIEMEHTOB M MEPUOIUYECKUM
U3MEHEHUEM CBOMCTB XUMHUYECKHUX DJJIEMEHTOB U MX COCJUHEHUU B COOTBETCTBUU C
MOJI0KEHUEM [Tepnonnueckoi CHUCTEMBI. Pemenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHMi Ha XapaKTepHU3alUI0 XUMHUYECKUX 3JeMeHTOB «Meraminyeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHYECKHX 3JIEMEHTOB B COOTBETCTBHUM C MX JJIEKTPOHHBIM
CTPOCHHEM M TIIOJIO)KCHUEM B IEPUOJMYECKON CHCTEME XHMHMUYECKHX dieMeHToB JI.W.
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Menneneesay»

Tema 1.3.

CrpoeHue  BemiecTBa
u npupoa
XMMHYECKOW  CBSI3H.
Mmuoroo6pazue
BEIIECTB

Conep:kanue y4e0HOT0 MaTepHuaJia

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. Buabpl XuMuueckod CBs3W (KOBaJeHTHas
HEMNoJISIpHAasl U MOJIApHAsi, HIOHHAs, METaNInYecKas).

MexaHu3mbl 00pa30BaHUS KOBAJICHTHOM XHWMUYECKOW CBsI3U (OOMEHHBIH W JOHOPHO-
aknenTopHeii). BomopomHas cBs3b. BaneHTHOCTB. DnekTpooTpuaTebHOCTh. CTeneHb
okucieHusi. MoHbI: KATHOHBI U AHUOHBI

IlpakTH4YecKue 3aHATHSA

[IpakTuueckas padota Ne3. «CTpoeHue BelecTBa U MPUPOia XUMUUECKOM CBSI3MY.
JleMoHCTpanus Mojiened KpUCTAIIMUYECKUX PEIIETOK: MOHHOM (XJIOpuJ HaTpus), aTOMHOU
(rpaduT u anmaz), MONEKYJISIPHOM (YTJIEKHCIBINA Ta3, HOJ), METAJUIMYECKON (HaTpuil, MarHuid,
Mesp). Perienne nmpakTHYecKUX 3aaHuil Ha COCTABJICHUE DJIEKTPOHHO-Tpadudeckux Gopmyi
3JeMeHTOB 1—4 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanus,

u HOMCHKJIaTypa
HEOPraHMYECKUX
BEILIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudukanus Heopranumdeckux BemiecTB. HoMeHknaTypa HEOpPraHMYECKUX BEILECTB
(okcuIbl, TUAPOKCUIBI, KHUCIOTHI, COJHM). BemiecTBa MOJIEKYJISPHOIO U HEMOJIEKYJISIPHOIO
CTpOEHMSI. ArperaTHble COCTOSIHMS BEILIECTBA.

Kpucrannuueckre u amMopgHble BeliecTBa. 3aKOH IOCTOSIHCTBA COCTaBa BellecTBa. THIIbI
KPUCTAUIMYECKUX  PEIIeTOK  (arOMHas, MOJIEKYJApHas, MOHHas, MeTaJuIndyecKas).
3aBUCHUMOCTb CBOMCTBA BELLIECTB OT THIA KPUCTATUIMYECKONU PEIIETKH

IIpakTHYecKHe 3aHATHA

[IpaxTuueckas padora Ne4. «HomeHknaTypa HEOpraHMYECKUX BEILIECTBY.

Pemienne mnpakTHYecKMX 3aJaHMA MO KIacCU(UKALMU, HOMEHKJIAType U XUMHYECKHM
(dbopMyslaM HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIacCOB (yrapHbIM ras, yrieKUCIHbIi ras,
aMMMaK, ralieHasi U3BeCTh, HETalleHas U3BECTb, MUTHEBAS COJIA U IPYTUX): HA3BaHMsI BELLIECTB
o mexayHapojaHoit (MIOITAK) win TpuBHaibHOM HOMEHKJIATYpe M COCTaBiIeHHE (POpMYIIbI
XMMHUYECKHX BEIIECTB, ONpeAeieHrue MPHUHAISKHOCTH K Kiaccy. [louck mHpopmanuu mo
Ha3BaHMSIM, HMJAEGHTU(UKATOpaM, CTPYKTYpHbBIM  (opMmynaMm. AHaIu3  XUMHYECKOM
uHpOpMaIMH, MOTyYyaeMOl M3 Pa3HbIX MCTOYHHKOB (CPEICTB MaccoBOil MH(poOpMaluu, ceTh
WHTepHeT u apyrue)

OK 01
OK 02

Tema 1.5.

Conep:xxanue yueOHOro MaTepuaJia

OK 01

13




Tuner XUMHUYECKUX
peaxkuuii

Xumudeckass peakmus. Kriaccudukarmuss XMMHYECKMX pEaKIMd B HEOPTaHWMYECKOW U
OpPraHMYECKON XMMHHU. 3aKOHBI COXPAHEHMsI MacChl BELIECTBA, COXPAHEHUS U IPEBPALLCHUS
SHEPTUU NPU XUMUYECKUX PEAKIUAX.

OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIE pCakuuun (ypaBHeHI/IH OKHUCJICHHUA-BOCCTAHOBJIICHHA,
CTETIeHb OKHCIICHUS, OKHCJIHUTENIb U BOCCTAHOBHUTENb, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIu B IPUPOJE, MPOU3BOICTBEHHBIX MPOIECCaX U KU3HEACITEIBbHOCTH OPTraHU3MOB)

Tema 1.6.
CKOpOCTh XUMHUYECKHUX
peakuuidi. XHUMHUYECKOE
paBHOBecHE

Conep:kanue y4eOHOTr0 MaTepHuaJia

CKopocTh peaklud, €€ 3aBUCUMOCTb OT Pa3lUYHbIX (DAaKTOPOB: MPUPOJBI pearupyronInx
BEILIECTB, KOHIICHTPALIMH PEArupyOIINX BEIIECTB, TEMIEPATyphl U IUIOMIAJAN PEAKIMOHHOU
noBepxHocTU. TemsoBble 3(D(PEeKThl XUMHUYECKUX pEaKIuil: 5K30- U DHIOTEPMHUYECKHE
peakuuu. OOpaTUMBbIE peaKIuu.

Xumuyeckoe paBHoBecue. DakTOpPbI, BIUAIONIME HA COCTOSHUE XUMHYECKOTO pPaBHOBECHS
(KOHIIEHTpAaIUsl PeareHTOB WM MPOAYKTOB pEaKIUu, AaBiieHue, Temieparypa). [lpunmun Jle
[IlaTenbe

HpaKanecmle 3AHATHUSA

[Ipaktuueckass pabora NoS. «BnusiHue paznuuHbiXx (HaKTOPOB Ha CKOPOCTb XUMHUYECKOU
peaKIm.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha aHaiu3 (PAKTOPOB, BIMSIOMIMX Ha
W3MEHEHUE CKOPOCTH XMUMHYECKOM peakinu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKIuu
OT MPUCYTCTBUS KaTajau3aTopa Ha NPUMEPE Pa3joKEeHUs MEPOKCHIA BOJOPOJA C MOMOIIBIO
JTMOKCHJIa MapraHila W Karajaspl. PernieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUi Ha
npuMmenenue npunnumna Jle-lllatenbe myist HAXOXKACHUS HAMIPABJICHUS CMEIICHUS PaBHOBECHS
XUMUYECKON peakiuu ¢ aHaiu3 (AKTOpOB, BIHUSIONMX HA CMENICHHE XUMHUYECKOTO
paBHOBECHS

OK 01
OK 02
IIK 1.1

Tema 1.7.

PactBops, Teopus
AJIEKTPOJIUTHYECKON
JHUCCOIAAIAN H
HOHHBIA 0OMEH

Conepxanue y4eGHOro MaTepuaja

PactBopel. Buabl pacTBopoB mO COAEpPKAHHWIO PACTBOPEHHOrO BEIlIeCTBA. PacTBOPUMOCTS.
[TonsiTue o mucnepcHbIx cucremax. VICTHHHBIE M KOJUIOMAHBIE PacTBOpBL. MaccoBast A0JA
BEILIECTBA B pacTBOPE.

[Tonsitue o BomopomnoM mokasarene (pH) pacTBopa. DIeKTpoNMHTHYECKash ITUCCOIAAIIMSL.
CunpHbIC U clla0dble IIEKTPOJIUTHI, HEAJIEKTPOJIUTHL. Peakiinu HOHHOTO 0OMeHa

JlabopaTopHble 3aHATHS

JlabopaTtopHnas padota Nel «IIpuroroBneHnue pacTBOpOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHOI MacCOBOI J0Jeil paCTBOPEHHOTO BEIIECTBA, MPOBEICHUE
peaknmii MOHHOTO OOMEHa, OIpeeNieHue Cpeasl pPAacTBOPOB BEHIECTB C  MMOMOIIBIO
YHHUBEPCATHHOTO WHAMKATOpa (KUCNas, HeWTpanbHas, Iejdo4yHas). 3aJaHusl Ha COCTAaBJICHUE

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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HMOHHBIX peakuui. PelieHne mpakTUKO-OPHUEHTHUPOBAHHBIX PACUETHBIX 3a/IaHUM Ha pacTBOPBI,
UCTOJIb3yeMbIE B OBITOBOI M MPOU3BOJCTBEHHON JACATEIBHOCTH YEJI0BEKa

KonTposbnasi pa6ora
1

CrpoeHue BeliecTBa U XMMUUYECKUE peakiuu (1o pasaeiny 1)

Paznen 2. Heopranuueckasi xummusi

Tema 2.1.
DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

Coaep:xaHue y4eOHOro MaTepuaJia

Mertamnbl. [lonoxenune wmeramioB B Ilepuogumueckoil cucreMe XUMHYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUSI DIIEKTPOHHBIX O000JOYEK aTOMOB MeTauioB. OOmue ¢uznueckue
cBoiicTBa MeTaiioB. CIIaBbl METAJLIOB.

DNEeKTPOXUMHUYECKUN psAll HANPSHKEHUM METAUIOB. XHMHYECKHE CBOMCTBA BAKHEUIIHX
METaJJIOB (HATpUM, KaIWW, KalblMii, MarHU|, aJlOMUHUHN, LUHK, XPOM, JKEIe30, Meb) U HUX
coequHeHnil. OOmue crnocoObl mnonyuyeHuss MertamwioB. [IpumeHeHue MeramioB B ObITY U
TEXHHUKE

Hemeramnsl. [lonoxenune nemeramuioB B llepuomumyeckoit cucteMe XHMMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTH CTpOEHHUs aToMOB. DHU3MYECKHE CBOMCTBA HEMETAJLIOB.
AJTOTpOTINS HEMETaJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriepoaa).

XHWMHYECKHUE CBOMCTBA M NPHUMEHEHUE BAXKHEUIIWX HEMETA/UIOB (raJoreHOB, CEPhI, a30Ta,
dbocdopa, yriiepona u KpeMHUsSI) U UX COCTMHEHUN (OKCHJIOB, KHUCIOPOJICOACPKAIINX KUCIIOT,
BOJOPOAHBIX coelMHEeHMH ). [I[puMeHeHre Ba)KHEUIIINX HEMETAJVIOB U UX COECJIMHEHHM

XUMHUYEeCKHEe CBOMCTBA OCHOBHEIX KJIACCOB HEOPTaHUYCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCHUIOB,
KHUCJIOT, cojiell u ,Z[p) I'enetnueckas CBS3b HEOPTaHUYCCKUX BCHICCTB, IMPUHAIJICIKAIINUX K
Pa3JIMYHBIM KJIacCaM.

3aKOHOMepHOCTI/I B H3MEHEHHHM CBOMCTB MIPpOCTBIX BEIICCTB, BOAOPOAHBLIX COe,Z[I/IHeHI/Iﬁ,
BBICIIMX OKCUI0B U TUAPOKCHUIOB

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padora Ne6. « DU3NKO-XHUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHHE YpaBHEHMII XUMHUYECKMX pEaKUUH C YydYacTUEM IIPOCTBIX M  CIIOKHBIX
HEOPraHWYECKNX BEHIECTB: METAIUIOB W HEMETAJUIOB; OKCHAOB METAUIOB, HEMETAUIOB H
aM(OTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAaHUH M aM(OTEPHBIX THIPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérhl Macchl BemiecTBa MM 00bEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
unu 00BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIMU BEMIECTB, pacdy€Thl Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CIIU OJJHO U3 BELIECTB UMeeT npuMecu. Pemenue

OK 01
OK 02
OK 04
IIK 1.1
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MIPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha CBOWCTBA, COCTaB, MOJy4deHHEe U Oe3omacHoe
WCIOJIb30BAHNE BAXXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY W TPOdeCCHOHATHHOU
JeSATEIbHOCTH YEJIOBEKA

Tema 2.2. Coaep:xaHue y4eOHOro MaTepuaJia 1 OK 01
Unentudpukanus JIaGopaTopHble 3aHATHS OK 02
HCOPraHWICCKUX JIaGoparopnas padota Ne2 «MneHTrnduKkanus HEOPraHUIECKUX BEIIECTBY. OK 04
BCIICCTB Pemenue 3KCepUMEHTAIBHBIX 3a/1a4 110 XMMHYECKUM CBOMCTBAM METAJIJIOB U HEMETAILJIOB, 110

pacro3HaBaHUI0 U IIOJYYEHHUIO COEIMHEHUH METAIZIOB M HEMETaUIOB (B3aMMOJCHCTBHE 1

TUIPOKCH/IA aTIOMUHUS C PACTBOPAMH KUCJIOT U LIeNIouel, ). MnenTudukanys HeopraHu4ecKux

BEIIECTB C HCIIOJIb30BAaHHEM UX (PU3NKO-XMMHUYECKUX CBOWCTB, XapaKTEPHBIX KAa4eCTBEHHBIX

peakuuii. KauecTBeHHble peakuuu Ha cynb(ar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOHBI

METAJJIOB M KATHOH aMMOHUS
KonTpoabnas pabdora .
2 CBoiicTBa HEOPraHUYECKUX BEIIECTB (110 pa3erny 2) 1
Pa3znen 3. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM 3
Tema 3.1. Coaep:xxanue yueOHOro MaTepuaJia 3 OK 01
Knaccudukanmus, [IpenMeT opraHUYECKOil XUMUU: €€ BOSHUKHOBCHHE, PA3BUTUE M 3HAUCHUE B TIOJTYYCHUH HOBBIX
CTpOCHHE U |BEUIECTB M MaTepuanoB. Teopus CTpoeHUs opraHnuyeckux coeaunenuid A.M. bytnepona, eé 1
HOMEHKJIATypa OCHOBHBIC TTOJIOKCHHS.
OpraHMYeCKUX BellecTB | CTpyKTypHBIE (POPMYIIBI OPraHUYECKHX BElIeCTB. I oMonorus, nzomepus. XUMAYECKasi CBSA3b B

OpPraHHYECKUX COSAMHCHUSX: KPaTHBIE CBSI3H, G- U TT-CBSI3U.

[IpencraBienne o KiaccupUKAIMM OpPraHMYECKUX BemlecTB. HoMeHKIaTypa OpraHHYecKHX 1

COCIIMHEHHUH (CUCTeMAaTHUYeCKas) W TPHUBHAIBHBIC HA3BaHWS BAKHEHIIHMX TIPEJCTaBUTEINICH

KJIACCOB OPTraHUYECKHX BEIIECTB

IIpakTnyeckue 3aHATHSA

[TpakTuueckas pabora No7. «HomeHkIaTypa OpraHH4eCKHUX BEIIECTBY.

O3HakoMyieHHE C oOpa3liaMu OpraHMYecKHX BEIeCTB M MaTepualaMM Ha HUX OCHOBE,

MOJIETTUPOBAHUE  MOJIEKYJl  OpPraHMYeCKHUX  BEIIeCTB, HAONIOJACHHWE W  OIMHCaHUe

JICMOHCTPAIIMOHHBIX OIBITOB I10 TPEBPAIICHUIO OPraHWYeCKUX BEMISCTB MPH HArpeBaHUU 1

(nnaBneHue, oOyrnuBanue u ropeHue). CoCTaBIeHUE MONHBIX M COKPAIICHHBIX CTPYKTYPHBIX

(GopMyJT OpPraHWYECKHUX BEIICCTB OTHCIBHBIX KIJIACCOB, WCIONB3YysSd WX Ha3BaHUSA 10

CUCTEeMAaTUYECKOW ¥ TPUBHAIBHOW HOMEHKIAType (ITUJIEH, aleTUiieH, TIUIepuH, (EeHOI,

(dbopManbaeru, yKcycHas KMCIoTa, MHMLKH). PacdeTsl nmpocteiimei GopMyibl opraHu4ecKon

MOJIEKYJIbI, ICXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)
Pasznen 4. YriieBoaopoabl 10
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Tema 4.1. Conepskanue y4eGHOro MaTepuasia 8 OK 01
YraeBogopoasl U HX|[IpejenbHble YIIIEBOAOPOIBI (AIKaHbI): COCTAB M CTPOECHUE, TOMOJIOTHYECKHI S 1 OK 02
IIPUPOJAHBIE MCTOYHMKH|MeTaH M 3TaH: COCTaB, CTpOeHUE, GU3MYECKUE M XUMUYECKHUE CBOMCTBA (PEaKIUU 3aMeIECHUS OK 04

¥ TOPEHHMs), OJYYEHUE U IPHUMEHEHHE. 1 IIK 1.1

HenpenenbHble yriaeBogopo/sl (aIKeHbI, aJIKaAUEHbl, ATKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUHN Psi. DTUIIEH U MPOIUJIEH: COCTaB, CTPOCHHUE, 1

¢usnyeckue W XMMHUYECKME CBOMcTBa (peakUuMu T'MIPUPOBAHUS, TaJOr€HUPOBAHMUSA,

rupaTalyy, OKUCIECHUS U OJIMMEPU3ALINN) TIOJTYyYEHUE U IPUMEHEHHUE. 1

Ankanuensl: OytanueH-1,3 u MetunOyTaauen-1,3, XuMHU4YecKoe CTpOeHHe, CBOMCTBA (peakius

MOJINMEPU3alH), NPUMEHEHUE (s CUHTE3a MPUPOJHOTO M CHUHTETHUYECKOIO Kaydyka u 1

PE3HHBI).

AJKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHHS, TI'OMOJIOTMUECKHUH psl. AIETUIIEH: COCTaB,

XMMHUYECKOE CTpOeHHe, (U3MYEeCKHMEe U XHMHUUYECKHE CBOWCTBA (peakuMud TI'MIPUPOBAHUS, 1

raJIOTEHUPOBAHUSA, THApaTallMM TOpPEHHUs), IMOJy4yeHHWE U NpUMEHEHHE (UCTOYHHK

BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB)

Apomarndeckue yrieBoaopoabl (apeHsl). benszon u Toiyon: cocraB, cTpoeHHE, PU3UUECKUE U

XMMHUYECKHE CBOMCTBA (peaKkiy raJloreHUPOBAHUS U HUTPOBAHUS ), OJIYUYECHUE U IPUMEHEHHE. 1

TokcnyHOCTH apeHOB (BIMsSHUE OCH30J1a HA OPTaHU3M YEJIOBEeKa). | eHeTndecKas CBS3b MEXKIY

YTJIEBOJOPOAAMH, IPUHAUICKAIIUMHI K Pa3IMYHbIM KJIacCaM.

[IpupoaHble HICTOYHUKY YTI1€BOJOPOI10B. [Ipupoanslii ra3 u nonytHele HedTsHbIE Ta3bl. HedTh

u e€¢ mpoucxoxjeHue. CrnocoObl nepepabOTKU He(TH: MEpPEeroHKa, KPEKUHI (TepMHUYECKUil,

KaTaquTuueckui), mnuponus. IlponykTel mnepepaboTku HePTH, HUX NPUMEHEHHE B 1

IIPOMBIIITIEHHOCTH

u B ObITy. KaMeHHBIH yrosb U MPOAYKTHI €r0 nepepadoTKH
Tema 4.2. Coaepxanue y4eOHOIro MaTepuaJa 2 OK 02
@usuko-xumuueckue  |JIaGopaTopHble 3aHATUHS OK 04
CBOMCTBa JlabopaTtopHas padota Ne3 «CBoiicTBa yriaeBOA0OPOIOBY.
YHJICBOAOPOAOB TpuBunaneHas ¥ MEXIyHapoaHas HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOTYYECHHUs 1

YIJIEBOIOPOIOB.

[lonydyeHne STuieHa M M3yYEHUE €ro CBOWCTB. MOAEIMpOBaHME MOJIEKYJI M XUMHYECKHX 1

MpEeBpalIeHUl  yriIeBoJOpoJOB (Ha MpuUMepe JTaHa, OSTWIEHA, aleTuieHa W Jp.) U

raJIOT€HONPON3BOAHBIX
Pasznea S. Kucaopomocoaepxamue opranHundecKkue coeInHeHust 13
Tema 5.1. Coaepsxkanue y4eOHOro MaTepuaJa 4 OK 01
Cnuptel. Denon [IpenenbHble OJHOATOMHBIE CHOUPTHI (METAaHOJN M J3TaHOJ): CTpOeHue, Qu3uyeckue u 1 OK 07
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XUMHUYECKHE CBOMCTBA (PEaKIMU C aKTHBHBIMH METaJZIAMH, TAJIOTEHOBOJIOPOIaMH, TOPEHHUE),
[IPUMCHEHHE.

BomoposHbie CBsI3M MEXIy MOJEKyJIaMH CIHUPTOB. DU3HOIOrHYECKOE JACHCTBHE METaHOJIa U
3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaToMHbI€ CIIUPTHI (STHICHIIIUKOJb W TIIUIEPUH): CTPOCHHE, GU3NIECCKUE U XUMUUYCCKUE
CBOICTBa (B3aHMOI[CﬁCTBHe CO MCIOYHBIMHM MCTA/ZIaMM, KaAUCCTBCHHAA PpCaKLuUsd Ha
MHOT'0aTOMHBIC CHHPTHI). DUIHOIOTHUECKOE ICHCTBHE HA OpraHU3M 4YejoBeka. [IpruMeHeHne
TJIIMICprUHa U STUJICHIJIMKOJIA.

®enosn. CtpoeHne MOJEKyJibl, (U3UUECKHE U XUMHUYECKHE CBOWMCTBAa (eHosa. TOKCHYHOCTH
deHona, ero Gpu3nosOrHYecKoe ACHCTBHE HA OpraHnmu3M denoBeka. [Ipumenenne denona

Tema 5.2.
AJIBIETUIBL.

Kap6oHOBBIE KHCTOTHI.

CrnoxHble 3(¢upbl

Coaep:xanue yueO0HOro MaTepuaJia

Anpaeruapl U KeTOHBI ((hopmanbAerui, aneTaibAeruil, aleTOH): CTPOeHue, (U3HuecKue u
XMMHUYECKHE CBOWCTBA (pEaKUUU OKUCIEHHS M BOCCTAHOBJICHMSI, KAUECTBEHHBIE DPEAKIIUH),
MOJIy4YEeHUE U TIPUMEHEHHE.

OIHOOCHOBHBIE TpEEIbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAsi M YKCYyCHasi KHCJIOTHI):
CTpoeHHe, (QHU3MYECKHe U XHMHYECKHe cBOWcCTBa (0OmIMe CBOMCTBA KHCIOT, peaKIus
TepupUKANN), TOIy4eHHe U mpuMeHeHue. CTeapuHOBAas M OJEUHOBAas KHUCIOTHI Kak
IIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHUCIIOT,
WX MOIOIIEee JIeHCTBUE.

CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maponu3 cnoxHbIX 3¢pupos. Kupsl.
I'maponus xupos. [Ipumenenue xxupos. buonornueckas posib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBonbl: cocTaB, KiacCU(UKaIUs YIIEBOJAOB (MOHO-, MU- U Tojucaxapuibl). ['nmoko3a —
IPOCTEHIIMI MOHOCAXapua: OCOOCHHOCTU CTPOEHUS MOJEKYJbl, (pU3HuecKue U XMUMHUYECKHUE
CBOMCTBa TJIIOKO3bI (B3auMmojelcTBue ¢ rujpokcunom meau (II), okuciaeHne amMMuadyHbIM
pactBopoM okcuna cepedpa (I), BoccraHOBIEHHE, OpOXKEHHE TIIOKO3bI), HAXOXKJCHHE B
NpHUPOJIe, TIPUMEHEHHE TIIOKO3bI, OMOJIOTHYECKas pPOJIb B JKU3HEACATEIILHOCTH OpraHH3Ma
YeJI0BeKa

®orocunTte3. PpykTo3a Kak U30Mep IITHOKO3bI.

Caxapo3a — mpeAcTaBUTeNb IUCaxapuioB, THAPOIU3 Caxapo3bl, HAXOXKIEHHWE B IMPHUPOJEC U
MIpUMEHEHHE.

[Tonmucaxapuapl: Kpaxmail M LEJUTI0J03a KaK MpHpOJHbIe moiauMepbl. CTpoeHue Kpaxmaia U
[EJUTIONIO3bI, (U3NYEeCKHe W XUMHUYECKHE CBOHCTBa KpaxMana (THAPOIN3, KadyeCTBEHHAs
peakiysi C HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.

Coneprxanue y4eGHOro MaTepuasia

OK 01
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Du3NKO-XUMHYESCKHE
CBOMCTBaA
KHCIJIOPOIOCOIEPIKAIIUX
OpraHUYECKUX
COCTUHEHUN

IIpakTuyeckue 3aHATHS

[Ipaktuyeckas pabora  Ne§.
COETUHEHUI.

TpuBHnanpHas ¥ MeXAyHAPOIHAS HOMEHKJIATYpa, XHMHUECKHUE CBOMCTBA, CIIOCOOBI MOTYUYCHUS
CUpTOB M (EHOJIOB, KapOOHOBBIX KHCJIOT W 3(UPOB, aIbJICTUIOB U KeTOHOB. CoOCTaBlICHHE
CXeM peakiuii (B TOM YHCIIE 1O MPEATI0KEHHBIM IIETI0YKaM MPEBPAIICHH ), XapaKTePU3YIOIIHX
XUMHUYECKHE CBOWCTBA KHUCIOPOI0COACPKAIIMX OPTaHUUECKUX COSTMHEHUI

«HomeHkaTypa KHCIOPOAOCOACPKAIIUX  OPTraHHUYECKUX

[IpakTrueckas pabora Ne9. «Xumuueckue W (puU3MUECKHEe CBOMCTBA KHCIOPOIOCOIEPIKAIINX
OpPraHUYECKUX COCTUHEHUSD.

[IpoBenenue, HaOMIOEHUE U OINMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIHPTOB,
Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKuCieHHe 3TaHona okcuaoMm memu (I1)),
MHOT'0aTOMHBIX CIIMPTOB (B3auMO/ielicTBHE TiuiiepruHa ¢ ruapokcuaom meau (1)), anmpaerunos
(oxucneHne aMMHa4YHbIM pacTBopoMm okcuaa cepedpa(l) u  rumpoxcumom wmemm (1),
B3aMMOJICIICTBHE KpaxMaJia ¢ HOJIOM), H3yUYeHHE CBOMCTB PAcCTBOPa YKCYCHOU KHCIIOTHI

OK 02
OK 04

Pasnen 6. A3oTconepxaiiye opraHudecKie coeIMHeHus

ol

Tema 6.1.
AMMHEL.
AMMHOKHCIIOTEI.
benkn

Coaep:xanue yueOHOro MaTepuaJia

ol

AMMHBI: METWJIAMHMH — IPOCTEUINNN MPEICTABUTEIb AMUHOB: COCTAaB, XMMUYECKOE CTPOCHHUE,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAX0XKIEHUE B IPUPOJIE.

AMUHOKHUCIIOTEl KaK aM(OTepHble OpraHudeckue coeAuHeHus. DPU3ndeckue U XUMHUYECKUe
CBOWCTBAa aMUHOKMCJIOT (Ha HpUMepe INMIMHA). buojorumueckoe 3HaueHHE AMHHOKHUCIOT.
[TenTuae!.

benku kak mpupoaHsle moaumepsl. [lepBuuHas, BTopuYHas U TpETHUYHAsl CTPYKTypa OEIKOB.
XUMHYECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATYpallusl, KAYECTBEHHbIE pEeaKlIMK Ha OeIKu

IIpakTHYecKHe 3aHATHSA

[IpaxTuueckas padora Nel(. «CBoiicTBa a30TOCOAEPKAIINX OPIraHUYECKUX COEAUHEHUNY.
dusznueckue M XUMHMUYECKHE CBOHCTBA aMHHOB (pPEakLMU C KUCIOTaMH U TOpPEHUs) U
aMUHOKHCIIOT (Ha mpuMepe rmiuHa). Habmonenre u onrucanue 1eMOHCTPAIMOHHBIX OIBITOB:
JieHaTypalysi OeJIKOB MPU HarpPEBAaHUH, IIBETHbBIE PEAKIIMU OEIIKOB

OK 01
OK 02
OK 04

Pasnen 7. BbICOKOMOJIEKYISIPHbIE COCAMHECHUS

Tema 7.1.
ITnactmaccsl.

Conep:kanue y4eOHOIr0o MaTepuaJia

w

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
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Kayuyku. Bonokna

[Ipaktrueckass pabora Nell. «CuHTe3, aHamu3 W KiIacCH(PUKAIKSI BBICOKOMOJICKYJISIPHBIX
COCIMHECHU I

OCHOBHBIE TIOHATUS XHWMHHM BBICOKOMOJIEKYJISIDHBIX COEJUHEHUN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALUU, CPENHSsl MOJIeKyJsipHas Mmacca. OCHOBHbIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IOJIMMEPU3aIUs U MOJUKOHICHCALUS.

O3nakomiieHHE ¢ 00pa3lamMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KAay4YyKOB:
1acTMacChl (MOJUATHUIICH, MTOJIUITPOIIUIICH, TOJTUBUHUIXJIOPH, TIOJTUCTUPOI); HATypalbHbIN U
CHUHTETHYECKHE KaydyKu (OyTaJMEHOBBIH, XJIOPONPEHOBBI W H30NPEHOBHI); BOJOKHA
(HaTypaipHBIC (XJIOMOK, IIEPCTh, IMIENK), MCKYCCTBEHHBIE (aleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIPOH U JaBCaH)

OK 04
IIK 1.1

KonTpoasnas pabdora

3

CTpyKTypa ¥ CBOMCTBAa OPraHUYECKUX BeliecTB (o pasaenam 3-7)

IpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lepPKaHMeE (CoTepKaHHEe MPUKJIATHOTO MOIYJIsI)

10

Pa3znen 8. Xumus B 6I>ITy Hu l'lpOI/I3BO)]CTBeHHOﬁ JACATCJIBbHOCTH Y€JI0BCKA

10

Tema 8.1.

XUMHYECKHE
TEXHOJIOTUHU

B OBCEIHEBHOMI
U  npodeccHoHaTbHON
JIeSTEeIIbHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOro MaTepuaJia

10

[IpaBuia >KOIOTUYECKU 1I€TIECO00PA3HOTO MOBEJACHHS B OBITY U TPYAOBOU JESATEIHHOCTH B
LENSAX COXPAaHEHHS CBOETO 3J0POBbS W OKPYXKAIOWIEH MPUPOJHON Cpeabl, OIMACHOCThb
BO3JICHCTBUSI HA KUBbIC€ OPraHU3Mbl OPTaHUYECKMX BEIIECTB OTACIBHBIX KJIACCOB
(YrineBomopojibl, COUPTHI, (PEHOJIBI, XJIOPOPTAaHUYECKHUE MPOU3BOJHBIE, AlBACTUIBI U JIp.),
MOKa3aTeNb NPeeIbHO TOMYyCTUMOW KOHIIEHTPALIUU U €r0 UCIIOIb30BaHUE.

Ponp xumMum B oOecriedeHUH SKOJOTUYECKOW, SHEPreTHYEeCKOM W THINEBOW O€30MacHOCTH,
pa3BUTUM MEIUIIUHBI, CO3JaHUM HOBBIX MaTepuarioB (B 3aBUCUMOCTH OT BHJA
NpopECCUOHAIIBHONW  JI€ATENTbHOCTH), HOBBIX HCTOYHHKOB SHEPrHHM (aJIbTepHATHUBHbBIC
WMCTOYHUKU YHEPTHH).

Ponp xumMuu B oOecriedyeHUH SKOJOTUYECKOW, SHEPreTHUYEeCKOM W TMHINEBOW O€30MacHOCTH,
pa3BUTUM MEIWIIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B 3aBHCHUMOCTH OT BHUJA
NpopEeCCUOHANIBHONW  JIEATENTbHOCTH), HOBBIX HCTOYHHKOB DHEPrHHM (aJbTepHATHBHbBIC
WMCTOYHUKHU YHEPTHH).

[TonsTHEe O HayYHBIX METOJaX MO3HAHUS BEIIECTB U XMUMHUYECKUX peakiuid. [IpencraBieHus
00 00mUX HAyYHBIX MPHUHIIUIAX TPOMBIIUICHHOTO MOJYYeHUS BaKHEUIINX BeEIIeCcTB (Ha
puMepax MPOU3BOJICTBA aMMHAKA, CEPHON KHCIIOThI, METAHOJIA).

XuMus W 3I0pOBbE UENIOBeKa: MpaBHiia Oe30MacHOr0 HCIHOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, OLITOBOM XMMHUH B TTOBCETHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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[Tpaktrueckas pabora Nel2. «IIpuMeHeHHME XUMHUYECKUX BEIIECTB W TEXHOJIOTHH C YYETOM
Oynyiiei mpoecCHoHATBHON ACSITETEHOCTI.

Pemrenue keiic-3a1a4 1Mo TeMaM: TNHINEBBIC MPOIYKTHI, OCHOBBI PAIlMOHAIBLHOIO ITHTAHMUS, 1
BROXHEHINIME CTPOUTENbHBIE ¥ KOHCTPYKIIMOHHBIE MAaTEpHallbl, CEIIbCKOXO3SHCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKIIO, KepaMHKa, MaTepHalbl U SJICKTPOHHKH, HaHOMAaTEpUAIbI,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKUA DSHEPTUU, OPTaHUYECKHE W MUHEpaIbHBIC YAOOpCHUS,
JICKApCTBEHHBIC U KOCMETUYECCKHE MIPEapaThl, OBITOBASI XUMUSI, MATEPUAIIBI U3 UCKYCCTBEHHBIX

Y CHHTETHUYECKUX BOJIOKOH.

3ammra: [lpeacraBieHue pe3ysbTaTOB peIICHUs Keic-3a1ad B (GopMe MHHHU-IOKIAna 2
(momyckaercs MCIOJIb30BaHUE TPadUIECKUX U IPE3CHTAIMOHHBIX MaTEPHAJIOB)

KoucyabTanuu 4
IIpomMe:xyTOUYHAsI aTTECTANMUS 1O TUCIHILJIMHE (PK3aMEH) 4
Bcero 80
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3. YCJIOBUSI PEAJIU3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCHUIINHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAJBHO-TEXHUYECKOMY 00ecreYeHHI0

Jns peanu3anuyd TIporpaMMbl JUCIHHUIUIMHBI MPETyCMOTPEHBI CICAYIOIINE CIEIUaIbHbIC
MTOMEIICHUS: YIeOHbIN KaOuHET «XUMUU U OMOJIOTUNY.

Kabuner «Xumuum W OHOJIOTMHM», OCHAIEHHBIH B COOTBeTCTBHHM C Ilpmnoxxenuem 3

o0Opa3oBaresbHON MIPOTpamMMBbI o npodeccun 15.01.38 OnepaTop-HanaauukK
METaI000pabaTHIBAIOIIUX CTAHKOB.

3.2. UnpopmannoHHoe obecniedeHne peajn3alui NPOrpaMmMbl

1. lns peanmuzanuu mporpamMmbl OMOIMOTEUHBIH (OHJ 00pa3oBaTeIbHON OpraHuU3aLuu
UMeeT TIeyaTHble W/WINM DSJEKTPOHHbIE O0Opa3oBaTelbHblE M HHGOPMALMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JUIsl MCIOJIb30BaHUSA B 0Opa30BaTEeIbHOM IIpoliecce, HE cTapiie 5 JeT ¢
MOMEHTA U3JIaHUsl.

OcHoBHbIE HCTOYHHKH:

1. I'abpuensu O. C., OctpoymoB U. I'. Xumus mis npodeccuii M CrienuanabHOCTEH
TEXHUYECKOTO Mpoduiis: y4eOHUK Aisi CTyHd. y4UpekaeHuil cpen. mpod. oOpazoBaHus. —
M.Axagemus, 2024.

2. Ia6puenssu O. C., OctpoymoB U. I'., CrmagxoB C. A., [opodeea H.M.
[TpakTukym: yued. [Tocobue mis cTyn. yupexacHuii cpen. npod. oopasoanus. — M., 2021.

3. ['abpuensan O. C., JIpicoBa I'. I'. Xumus. Tectsl, 3a1aun U ynpaxHeHus: y4deo.
nocoOue JUist CTy. YupexaeHui cpea. npod. oopazoBanus. — M., 2021.

JlonoIHUTeIbHbIEe HCTOYHUKMU:

1. Ia6puensu O. C., OctpoymoB U. I'., CnankoB C. A. Xumwus: nocobue s
noarotoBku Kk EI'D: y4eb. mocobue s cTya. yupexkaeHuid cpen. mpod. odpazoBanus. — M.,
2020

2. CnankoB C. A., Octpoymos U. I'., Tabpuensu O. C., JlykpssHoBa H. H. Xumus
st Tpodeccuii M CHEeUAlbHOCTeH TEXHUYECKOro Mpoduiis. DIEKTPOHHOE MPHIOKEHHE
(amekTpoHHOE y4eOHOE H3JaHue) Ui CTY. yUpexAeHHi cpen. mpod. obpazoBaHus. — M.,
2018.

HNuTepHeT-pecypceb:

1. https://chemege.ru/

2. www. hemi. wallst. Ru
3. www. alhimikov. Net
4. www. chem. msu. su

IIporpamMmmHoe obecnieyenue

3. OnepanuonHas cuctema Microsoft Windows 10

4. [MTaxet nmporpamm Microsoft Office Professional Plus

5. 7-zip GNULesser General Public License (cBoOomHOE mporpaMmHoOe
obecrieueHne, He OTPaHUICHO, OECCPOYHO);

6. Wntepner Opayzep Google Chrome (GecrimatHoe nporpaMMHoe obecrieueHue, He

OTpaHUYEHO, OECCPOUHO);
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7. K-Lite Codec Pack — yHuBepcaibHbIii HaOOp KOAEKOB (KOAUPOBIIMKOB-
JEKOJUPOBIIMKOB) ¥ YTWINT JUI IPOCMOTpa U 00pabOTKU ayano- U Buaeodaiinos (OecriaTHoe
porpaMMHOe o0ecredeHre, He OrpaHu4YeHO, OECCPOUHO);

8. WinDjView — nporpamma s mpocmotpa ¢aitioB B ¢popmare DIV u DjVu
(cBoOOHOE MTpOTrpaMMHOE 0bOecIieueHrne, He OTPpaHuYEHO, OECCPOUHO);

9. Foxit Reader — mpukiagHoe mporpaMMHOe OOECIeUeHHE UIsi MPOCMOTpa
AJIEKTPOHHBIX JOKyMeHTOB B crtanmapre PDF (GecriatHoe mporpamMmmHoe obecrieueHue, He
OTpaHU4EHO, OECCPOUHO).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJILHOM

Kontpouns

N OIICHKa pPE3YyJIbTAaTOB

TACIATLITAHBI

OCBOCHU

0011e00pa3oBaTeIbHON  TUCITUTUIAHEI

PacKpBIBAIOTCS Yepe3 JAUCHUIUITMHAPHBIC Pe3yJIbTaThl, HANPABICHHBIC HA (OPMUPOBAHHE OOLIUX U

po(hecCUOHATBHBIX

KOMIIETEHIINN

H TCMaM COICPIKaHUS yqe6Horo Marcpurajia

o pazzienam

Oob6masi/npodeccuoHabHAS

THun oeHOYHBIX

Pa3znen/Tema .
KOMIeTEHIHA MeponpusiTHii

OK 01. Beibupats criocoObI peneHus Tema 1.1-1.7
3as1a4 mpodecCuoOHAIBHON IeATeTbHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K pa3IMYHbIM KOHTEeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1 TectupoBanue

Tema 7.1 YcTHbI onpoc

Tema 8.1 Pemenue pacuéTHbIX 3aaa4
OK 02. Ucnonb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, HaOmronenue 3a xogoM
CpEACTBA IMOUCKA, aHAIIN3a U 1.6,1.7 BBITIOJIHEHHS TPAKTHKO-
HWHTEpIpeTauy HHHOPMAIIIH, U Tema 2.1,2.2 OPHUEHTHPOBAHHBIX 3aaHUI
MH(OPMAIIMOHHBIE TEXHOJIOTUH IS Tema 4.1, 4.2 [IpencraBnenue
BBITIOJTHEHUS 33124 PO eCCHOHATBLHOM Tema 5.2-5.4 pe3yNbTaToB
NEeATEILHOCTH Tema 6.1 MPaKTUYECKUX U

Tema 7.1 71a00paTOPHBIX pabOT

Tema 8.1 [IpoBeaeHnEe XUMHUYECKOTO
OK 04. Tema 1.7 AKCIIEPUMEHTA
D¢ dexTHBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 Beoinonsenue
paboTaTh B KOJIJIEKTUBE M KOMaHIe Tema 4.1, 4.2 KOHTPOJIbHBIX

Tema 5.2-5.4 pabor 1o

Tema 6.1 paszaenam JUCLHUTUIMHBI

Tema 7.1 OreHka caMoOCTOSITEIBHO

Tema 8.1 BBIIOJIHEHHBIX 3aJaHUl
OK 07. ConelicTBOBaTh COXpaHEHUIO Tema 1.7 3amuTa penieHus Keic-
OKPY’KaIOILEeH Cpesl, Tema 5.1 3ajau (¢ yuetom Oynymieit
pecypcocOepekeHno, MpUMeHITh 3Hanust | Tema 8.1 npo¢eCCHOHAIBHON
00 U3MEHEHUU KJINMaTa, IPUHIUIIBI JESITEIIbHOCTH )
OepeKIIMBOro MPOU3BOCTBA, 3P(HEKTUBHO Beinonnenue 3aganuit
JICIICTBOBATh B YPE3BBIYANHBIX CHUTYAIUSIX MIPOMEKYTOUHOM
[IK 2.5. BeimoaHsaTs 00paboTKy Aeraneit Tema 1.2,1.6, 1.7 | arTecranuu

Ha (¢pe3epHBIX CTaHKaX C MPOrPAMMHBIM
YIPaBJIEHUEM C COOIIOIEHUEM
TpeOOBaHMII K KAYECTBY, B COOTBETCTBHH C
3aJJaHUEM U C TEXHUYECKOU
JIOKYMEHTalHUen

Tema 2.1
Tema 4.1
Pasnen 8
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