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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¥ muctmmuimabl QOOJ/.10 Xumusi pazpaboTraHa B COOTBETCTBUU C
TpeboBanusiMu denepasbHOr0 rocyIapcTBEHHOr0 00pa3oBaTENbHOTO CTaHIApTa CPEAHEro OOLIero
oOpa3oBanus (YTBEpKJICH Mpuka3oM MuHHCTEpCTBa 00Opa3oBanus U Hayku Poccuiickoit @enepanmu
or 17.05.2012 r. Ne 413, B pelcTByromel penakiuu), DemepalbHOrO TOCYIAPCTBEHHOIO
00pa30BaTeNbHOTO CTaHAAPTa CPEAHEr0 NPO(EeCcCHOHATBHOTO 00pa30BaHUS IO CHEIHATBLHOCTH
15.02.16 TexHonorus MamIMHOCTPOEHUs, (YTBEPXKIEH MpUKa30M MuHHCTEpCTBA NpocBelieHus PO
14 wions 2022 r. Ne 444), pexomMeHIalUsIMU MO OpPraHU3alUU TOTYYEHHUS CpPEAHEro OOIIero
o0pa3oBaHUs B MpejesiaX OCBOCHHUS 00pa3oBaTEIbHBIX IPOTPaMM CPEIHEro MpodeccHOHATBHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOro o0mero obpazoBaHus ¢ ydeToM TpeOoBaHUll (enepaabHbIX
rOCYy/IapCTBEHHBIX 00pa30BaTEJIbHBIX CTAHJAPTOB M IOJy4aeMOM CHEIHaJIbHOCTH CpPETHETO
npodeccuoHanbsHOro 00pa3oBaHusl, MPUMEPHON MPOrpPaMMOIl yUeOHON TUCHUIUIUHBI «XUMHUSD) IS
NpoPECCHOHAIBHBIX ~ 00pa30BaTENIbHBIX  OpraHu3anui, pekoMeHjaoBaHHOW — DenepanbHBIM
roCyJJapCTBEHHBIM OIOIKETHBIM 00pa3oBaTeNnbHBIM yUpexIeHUEM JIOTIOJIHUTEIIBHOT O
npodeccuoHanbHOro ob6pasoBaHus «WHCTUTYT pa3BUTHS NPO(ECCHOHAIBLHOTO 00pa30BaHUM»
npotokoi Ne6/2025 ot «18» anpens 2025 roxa

Opranu3zanusi-pa3paboTUuK:
['ocynapctBeHHOE OrO/pKeTHOE TpodeccHOHATbHOE 00pa30BaTeNbHOE YUpekIeHne MOCKOBCKOM

obnactu «CeprueBo-Ilocaackuit KOIIemK»

ABTOp-pa3pabOTUuK:

Cunnneina U.H. - npenogaBarens ['BIIOY MO «Ceprueso-Ilocanckuit kommemx»
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUIJIUHBI «XUMUS»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoOHAIbHONH 00pa3oBaTeibLHOI
NPOrpamMMbl

OOmeobpa3oBarenbHas  JUCHUIUIMHA  «XHUMHUS»  SIBISETCS  O0s3aTENbHOW  4acThIO
o0mieo0pa3oBaTeapHOr0 MUKIA 00pa3zoBaTeNibHON mporpammbl B cootrBerctBuu ¢ ®I'OC CIIO mo
npodeccuu 15.01.36 [ledekrockonucr.

[TpuknagHoil Monaynb BKIOYaeT pasgen 8 «Xumuss B OBITY U TNPOU3BOJACTBEHHOU
JeSITEILHOCTH YeNIOBEeKa», KOTOPBIA pean3yercsl sl Bcex mpodeccuil/cnennaibHoCTeli METOI0M
peIIeHNUs KEMCOB, CBI3aHHBIX C IKOJIOTUYECKON 0€30MaCHOCTHIO M OLIEHKOM MOCIIEACTBHIA OBITOBOM 1
NPOM3BOJICTBEHHOIN JI€ATEILHOCTH, COOTBETCTBYIOIIEH oOTpacisM Oyaymed mnpodeccuoHanbHOMI
JEeSITeTLHOCTH 00YYarOIIUXCsl.

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 ¥ COIMAJbHON HAalpaBJICHHOCTH,
CMOCOOHOCTh ~ MHUIMHPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSTEIBHOCTD;

— HHTEpeC K pa3IuuHbIM cdepam npodeccHOHAIBHOM

JESTEIbHOCTH.
MeTtanpeaMeTHbie pe3yJIbTAThI JOKHBI OTPAKATH:
OBananenue YHHMBEpPCAJIbHBIMH yueOHbIMH

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,

— BBISIBIATH 3aKOHOMEPHOCTH ¥ TPOTUBOpPEYHS B
paccMaTpuBaeMbIX SBJICHUSX,

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

JAucuunimHapHbie pe3yJbTaThl J0JKHbI OTPAKATD:

ITP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOU
COCTaBJISIFOLLEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJIU
XAMHHM B TIO3HAHUM SIBJICHUH TIPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJbTYPbl JHUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIMMOW JUISi PEIICHUS MPaKTHYCCKUX
3aa4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS 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-
AJIEKTPOHHBIC OPOUTAIN AaTOMOB, HOH, MOJIEKYJIa, BAJIGHTHOCTb,
ANEKTPOOTPHUIATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YIiepOaHbIN
ckeneT, (GYyHKIMOHANbHAS TpyMIa, paadKal, H30MepHs,
W30MEpbI, TOMOJIOTHYECKUM Psii, TOMOJIOTH, YTJIEBOJOPOIBI,
KHCTIOPOJI- U a30TCoAepXkallue COSAMHEHUS, OUOIOTHMYecKU
aKTUBHBIC BellecTBa (yTJIEBOIBI, KHUPHI, OCJIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS, KPUCTAJUIMYECKAsT PEeNIeTKa, THIBI XUMHUYECKUX

peaxiuit (OKHCTTUTENEHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHIOTEPMUYECKHE, PEaKIM HMOHHOTO O0MeHa), pacTBOD,
AIEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTUIECKAS

JUCCOLMANA,  OKHCIUTENb, BOCCTAaHOBHUTENb, CKOpPOCTb
XUMHUYECKON peaklUU, XUMHUYECKOE PAaBHOBECHUE), TEOPUHM U
3aKOHBI (Te€OopUsi XMMHMUYECKOTO CTPOCHMSI OPraHUYeCKHX
BeuiectB  A.M. DByrnepoBa, TEOpUs AIEKTPOIUTUYECKOU




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;

ITP6 03. chopMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHBIC
MpPU3HAKK U B3aUMOCBSI3b W3YYECHHBIX MOHSTHUH, MPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TIPU OINUCAHUU CTPOCHUSA U
CBOICTB HEOPraHMYECKHX M OPraHMYeCKHX BEIIECTB U HX
MIPEBPAIICHH; BBISBIATH B3aUMOCBSI3b XUMUYCCKUX 3HAHUHU C
MOHATUSIMHA U TIPEJCTABICHUSMHU JAPYTUX €CTECTBEHHOHAYUYHBIX
MIPEIMETOB;

IIP6 04. cdhopMUPOBAaHHOCT, YMEHHIl  HCIOJIB30BaTh
HAaMMEHOBAHHUA XUMHUYECKUX COCIAWHEHHHA MEXITyHapOTHOTO
COI03a TEOPETHUYECKON M MPHUKIAJIHON XUMHUU U TPUBHAIBHBIC
Ha3BaHUS BAXHEWIINX BEIIECTB (ITUIICH, alleTHIICH, TIHIIECPHH,
denon, dpopmanpaerua, YKCyCHas KUCIOTA, TIUIHMH, YrapHBIA
ra3, yrieKucClblil ra3, aMMHaK, TalieHas U3BecTb, HeralieHas
W3BECTh, THTHEBAs COJAa W JAPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB, ypaBHEHUs
XUMHUYECKHX PEAKIHA, OOBSCHATh WX CMBICH; MOITBEPIKIATH
XapakTepHbIe XUMHYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aMUCSIMH ypaBHEHHUN
XUMHYECKHUX PEaKIIHii;

NP6 0S. chopMUPOBAHHOCTH yMEHUW  YCTaHABIMBATH
MPUHAIIC)KHOCTD U3yYEHHBIX HEOPTaHUYECKUX u
OpraHMYECKUX BEIIECTB K ONpeAeNeHHBIM KjlaccaM M TpyIiaM
COCIMHEHUH, XapaKTepu30BaTh HUX COCTaB M BaKHEHIIne
CBOICTBA; OIPENIEIISITh BUJIbI XAMHUYECKHAX CBsI3ei
(koBalleHTHAsl, MOHHAs, METAJTMYecKasi, BOJOPOJHAsS), THIIBI
KPUCTAJJIMYECKUX PEHIEeTOK BEUIeCTB; KJacCU(UUIUPOBATH
XUMHYECKHUE PEaKINH;

I1P6 07. cpopMUpOBaHHOCTh YMEHUU MPOBOJUTH PacueThl MO




XUMUYECKUM (popMyliaM M ypaBHEHHMSM XUMHYECKHX PEaKIIHA
C MCII0JIb30BaHMEM (PU3MYECKHX BEJIMYMH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacChl, 00beMa
(HOpManbHbBIE  YCJIOBUSI) TIa30B, KOJMYECTBA  BEIIECTBA;
UCIIOJIB30BAaTh CUCTEMHBIE XUMUYECKHE 3HAHUS UL IPUHATHUS
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 W  OOLIECTBEHHOW MPaKTHKH,
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 pe3yJIbTaThl JOJTKHBI 0TPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHbIMH

NMO3HABATEJIbHBIMH NeHCTBUAMM:

B) padoTa ¢ nunopmaumeii:

— BJaJeTh HaBbIKAMM TMOJIy4eHHUS HUHGPOpMaLUU U3
HUCTOYHUKOB  pa3HbIX  THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBISATh MOKCK, aHAJW3, CHUCTEMaTH3alUI0 U
MHTEpHpEeTalio UHGOpMAMKM Pa3lIWYHbIX BHUJOB U
dhopm mpecTaBIeHNUs,

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

— OLIEHUBAaTh JIOCTOBEPHOCTb,
nH(hOpMallUK, €€ COOTBETCTBHE

JICTUTUMHOCTD
IMpaBOBbBIM 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




MOPAaJIbHO-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 KOOPAUHUPOBATH JEHUCTBUS 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 JPYTUX JIIOEH 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

OTpPakKaTh:
IIP6 08. cdopMUPOBAHHOCTH YMEHUW IUIAHUPOBATH U
BBIIIOJIHAT ~ XUMHUYECKUH  AKCIEpUMEHT  (TpeBpalieHus

OpraHN4YCCKUX BCHICCTB IIPU HArp€BaHUU, IMOJYYCHHC DTUJICHA

U W3Yy4YCHHE €ro CBOWCTB, KAUECTBCHHBIC pEAaKUUU Ha
QIbJETUIBI, KpaxMmall, YKCYCHYIO KHCIIOTYy; JcHaTypauus
OelKOB TIpH HarpeBaHWM, I[BETHbIE peaklUu OEJIKOB;

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
"Hemetannpl") B COOTBETCTBMM C MpaBWJIaMH TEXHUKU
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. JIn4HOCTHBIE Ppe3yJabTaThl [JO0JKHBI OTpa:kaTh B | ucuun/juHapHble (MpeAMeTHbIE) Pe3yJabTAaThl U IOJKHbI
ConeilicTBOBaThL YaCTH: O0TPaKaATh:
COXPAHECHUIO JKO0JIOTHYECKOr0 BOCIIMTAHNS : IIP6 01. chopMUpPOBAaHHOCTH MPEACTABICHUNA: O XUMHUYECKOU
OKpY Karolen Cpebl, | — CHOPMHPOBAHHOCTH  DKOJIOTHMYECKONW  KYJIBTYPHI, | COCTABIISAIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpPa, DPOIH
pecypcocOepexeHHIo, [OHMMaHHE BJIMSHHUA COLHUAIBbHO-)KOHOMHUYECKUX | XMMUU B IIO3HAHWUU SIBJICHUH OpPUPOIBI, B (OPMHUPOBAHUU
IPUMEHSATh 3HaHUs 00 HPOLECCOB HA COCTOSHHE NPUPOJHOM M COLHMAILHOM | MBIIIEHHA M KyJIBTYpbl JIMYHOCTH, €€ (YHKIMOHAJILHOH
M3MEHEHUU KIUMara, cpelbl,  OCO3HaHWE  MIOOAIBHOTO  Xapakrepa | [PAMOTHOCTH, HEOOXOMUMOW AJsl pElIeHHs IIPAKTUYECKUX
HPUHIUIIBI HKOJIOTUYECKUX MPOOIIeM; 3aJjad4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY
OepexKIMBOrO — IUIAHUPOBAaHUE M  OCYLIECTBIICHUE JCHUCTBUM B 3I0POBBIO U IPUPOJIHOM CPENE;
MIPOU3BOJICTBA, OKpyXaromeil cpene Ha ocHose 3Hanua ueneii | [IP6 10. c(OpPMUPOBAHHOCTh YMEHU COOI0aTh MpaBHIIa
3P PEeKTHBHO YCTOWYHMBOTO Pa3BUTHS UEIOBEUECTRA; OKOJIOTUYECKH  LEIeCOO0pa3HOr0 TOBEACHHUA B OBITY U
NIeicTBOBATh B — aKTHBHOE HEIPHSTHE ICHCTBHIl, MPUHOCAIAX Bpex | TPYAOBOI ICSATEIBHOCTH B LE/SIX COXPAHCHHS CBOCTO 310POBbs
Ype3BhIUAHBIX OKpYXKaroLeil cpeje; U OKpY’Karolleil HpUpPOIHON Cpeapl; YYUTHIBATH ONACHOCTH
CUTYyaLMsIX —  yMeHHe [IPOTHO3MPOBATH HeGIAronpusTHble | BOACHCTBUS Ha JKHBBIC OPraHM3Mbl OIPEICICHHBIX BEILICCTB,
JKOJIOTHYECKHE [OCICACTBHS — IpeANpUHEMAacMplx | TOHUMAs — CMBICI  OKa3aTejis MPENEIbHON  JIOMYCTUMOM
JEWCTBU, IPEIOTBPAIIATh HX. KOHLCHTpALUH.
MertanpeameTHbie pe3yJbTaThl JOJIKHBI 0TPAKATH:
OBananenue YHUBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMH AeiiCTBUSAMM:
B) pa0orta ¢ nHpopManmei:
— HCIONB30BaTh  CPEACTBA  MH(POPMALMOHHBIX U
KOMMYHUKAI[IOHHBIX ~ TEXHOJIOTUH B  PEUICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHMU3aIMOHHBIX 3a1a4 c coOuI0IeHueM
TpeOOBaHUN SPrOHOMHUKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBI,  pecypcocOepexeHMs,  MpaBOBBIX U
THUYECKUX  HOpPM, HOpPM  HMH(OPMaIMOHHON
0€30aCHOCTH.
1K 5.4. B yacTu TPyA0BOro BOCIHTAHMSA: -BJIQJIETh CUCTEMOM XMMHUYECKHUX 3HAHWH, KOTOpas BKJIHOYAET
Peanu3ospiBaTh - TOTOBHOCTB K TPYIy, OCOSHAHNC NCHHOCTH MACTCPCTBY, | hakTOIOrMUECKHE CBEAECHUS O CBOMCTBAX, COCTaBE, MOITyYEHHU
TCXHOIOTHICCKHC TpyR0TII00HE; 1 6€30MacCHOM HCIIOJb30BAaHUN BAKHEHIINX HEOPraHWYECKUX U
IIPOTICCCEI B - TOTOBHOCTE K aKTHBH(v)ﬁ ACATCIPHOCTH | opraHNueCKUX BEIIECTB B OBITY U MPAKTHYECKOH IEATENIbHOCTH
MAIINHOCTPOUTENLHO | TEXHOJIOTMYECKOH W COLMAbHOW  HAIPABICHHOCTH, | yejnopeka;
M IPOU3BOJICTBE C CIOCOOHOCTh VHUILIMUPOBATH, TUTAHUPOBATh U




coOJIr0IeHUEeM
TpeOOBaHUI OXpaHbI
Tpyna, 0€30MacHOCTH
KHU3HEICATEIILHOCTH H
3alllUThI
OKpY’Karolleu cpepl,
IMPUHIUIIOB U
METOJ/IOB
OEepEKITUBOTO
IPOM3BOJICTBA.

CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JAESTEIbHOCTD;

- MHTEepec K pa3nyHbIM cdepam MpodeccrnoHalbHON
JIeATETbHOCTH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH
NMO3HABATEJIbHBIMU 1€HCTBUAMM:

a) 0a30Bble JOTHYecKHe JelCTBHSI:

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

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

- ONpEACIATh LS ACATEIIBHOCTH, 3a4aBaThb IapaMETPhI 1
KPUTEPUH UX JOCTIIKCHUS;

- YMCTh IIJIAHUPOBATH U BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT

-pemaTh SKCIepUMEHTaIbHbIE 3aa4u 110 TeMaM "Metamsl" u
"Hemertanmasl") B COOTBETCTBUU C TIPABUIIAMH TEXHUKHU
0e30macHOCTH IpU OOPAIIEHUH C BEIIECTBAMH

- YMETh COOJII0IaTh MPaBUiIa SIKOJIOTHYECKHU 11eTIeCO00pa3HOTro
HOBE/ICHUS B OBITY U TPYJOBOW AEATEILHOCTH B LIEJIAX
COXpaHEHHUs CBOETO 370POBbs U OKPYKAIOLIEH PUPOJTHON
Cpe/ibl; yYUTHIBATh ONIACHOCTH BO3ACHCTBHUS HA )KUBBIC
OpraHru3MbI OIMPEACIICHHBIX BCIICCTB, TIOHUMAasA CMBICII
MIOKa3aTels MpeaelIbHOM JOMYCTUMON KOHIICHTPAIH
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBLHOM

JANCHOUITIJIMHBI «XXUMUWUSA»

2.1. O0beM TMCHHUILVIMHBI U BUBI Y4eOHO# padoThI

Bua yueOHoii padboThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUTINHBI 80
B T.4. popMe NMPaKTHYECKOIi MOATOTOBKE 10
OcHoBHOe coJep:kaHue 62
BT. 4.

TEOPETHUECKOE 00yUueHue 42
PAKTUYECKHUE 3aHSITUS 10
nabopaTOpPHBIE 3aHATHS 4
KOHTPOJIbHBIE paOOTHI 4
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue 10
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

MPaKTUYECKHUE 3aHATUS 10
IIpomeskyTouHast arTecTanus -1updepeHIUpOBaHHbIN 3a4yeT 2
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2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPo¢ecCHOHATBHO OPUEHTHPOBAHHOE) 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 18
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 3JICKTPOHOB MO OpOUTANsM B aTOMax »53JEMEHTOB IIEPBBIX 1
aTOMOB  XMMMYECKHUX |YEThIPEX MEPUOI0B. DIEKTPOHHAs KOHPUrypalys aToMOB. OCHOBHbIE XUMHUECKUE 3aKOHbI
JJIEMEHTOB IIpakTHYecKHe 3aHATHA
[Ipaktuueckas pabora Nel. «OcCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHH M PacUeThl IO
YPaBHEHUSM XUMHUYECKUX PEAKLIAN».
OTtHocuTeNnbHBIE aTOMHAsA U MoJIeKyJsipHas Maccel. MossipHast macca. KoinuecTBo BeliecTsa. 1
MaccoBast a0 BemiecTBa. 3akoH ABorajapo. MossipHblii 06beM ra3oB. OTHOCHUTENIbHAS
IUIOTHOCTh Ta30B. PacueTel 1O ypaBHEHUSM XHUMUYECKUX PEAKIHUH 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 5.4
ITeproanueckast CO CTPOCHHEM aTOMOB).
cuctemMa xXuMH4YeCKHX |[lepumoauueckas cucreMa xumuueckux snemeHToB J[.M. MenneneeBa. CBsizb NepUOIUIECKOTO
onmementoB  J[. . [3akoHa u Ilepuoamveckoil CHUCTEMbl XMMHYECKHX OJIEMEHTOB C COBPEMEHHOW TeopHeil
MenieneeBa, UX CBA3b |CTPOCHHMST ATOMOB. 3aKOHOMEPHOCTH WM3MEHEHHS CBOMCTB XHUMHYECKHX DJIEMEHTOB,
c COBPEMEHHOM |00pa3yeMbIX UMM MPOCTBIX M CIIOKHBIX BEIIECTB IO TpymnaM u nepuoiam [lepuoandeckoit
Teopuen CTPOCHHS |CHUCTEMBbl. 3HAu€HUE IEPUOJUYECKOr0 3aKOHA M CHUCTEMbl XMMMYECKUX 3iemeHtoB J[.U. 1

aTOMOB

MeHeneesa B pa3BUTUHU HAYKHU.

VYcTaHOBIEHUE CBS3M MEXKJYy CTPOCHHEM aTOMOB XMMHUYECKHX JJIEMEHTOB M MEPHOIUYECKUM
U3MEHEHUEM CBOMCTB XUMHUYECKHUX DJJIEMEHTOB U MX COCJUHEHUU B COOTBETCTBUU C
MOJI0KEHUEM [Tepnonnueckoi CHUCTEMBI. Pemenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHMi Ha XapaKTepHU3alUI0 XUMHUYECKUX 3JeMEHTOB «Metaumdyeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHUYECKHX JJIEMEHTOB B COOTBETCTBHM C HUX JJIEKTPOHHBIM
CTPOCHHEM M TIOJIOKCHUEM B IIEPUOAMYECKOM CHCTEME XMMHMYECKUX diieMeHTOoB JI.M.
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Menneneesay»

Tema 1.3.

CrpoeHue  BemiecTBa
u npupoa
XMMHYECKOW  CBSI3H.
Mmuoroo6pazue
BEIIECTB

Conep:kanue y4e0HOT0 MaTepHuaJia

CrpoeHne BemiecTBa. XHMHMUYECKas CBSA3b. BHIbl XMMHUYECKOW CBA3M (KOBaJE€HTHas
HEMNoJISIpHAasl U MOJIApHAsi, HIOHHAs, METaNInYecKas).

MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOM XHWMHUYECKOW CBsi3W (OOMEHHBIH W JOHOPHO-
aknenTopHeIii). BomopomHas cBs3b. BaneHTHOCTh. JneKTpooTpuIaTeNbHOCTh. CTeneHb
okuciseHus. MIoHbI: KATHOHBI U aHUOHBI

IlpakTH4YecKue 3aHATHSA

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

OK 01

Tema 1.4.
Knaccudukanus,

u HOMCHKJIaTypa
HEOPraHMYECKUX
BEILIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccudukanus Heopranudeckux BemlecTB. HoMeHKIaTypa HEOPraHHYECKHX BEIIECTB
(oKkcuIbl, TUAPOKCUIBI, KHUCIOTHI, COJHM). BemiecTBa MOJIEKYJISPHOIO U HEMOJIEKYJISPHOIO
CTpPOEHHUs. ArperaTHble COCTOSIHHS BEIIECTBA.

Kpucrannuueckue u amMopgHble BeliecTBa. 3aKOH IOCTOSIHCTBA COCTaBa BellecTBa. THIIbI
KPUCTAINIMYECKUX  PEMIeTOK  (aroMHas, MOJEKyJspHas, HOHHas, MeTaJuInuecKas).
3aBUCHUMOCTb CBOMCTBA BELLIECTB OT THIA KPUCTATUIMYECKONU PEIIETKH

IIpakTHYecKHe 3aHATHA

[IpaxTuueckas padora Ne4. «HomeHknaTypa HEOpraHMYECKUX BEILIECTBY.

Pemenue mnpakTHYecKMX 3aJaHMi MO KiIacCU(UKalMK, HOMEHKJIAType U XHMHYECKUM
(dbopMyslaM HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIaccoB (YrapHbIM ras, yrieKUCIHbIi ras,
aMMHaK, TalieHasi U3BeCTh, HETallleHasl U3BECTb, MUTHEBAS COJIA U IPYTUX): Ha3BaHMsI BELLIECTB
o mexayHapojaHoit (MIOITAK) win TpuBHaibHOM HOMEHKJIATYpe M COCTaBiIeHHUE (POPMYIIbI
XMMHUYECKHX BEIIECTB, ONpe/eiIeHNne MPUHAMISKHOCTH K Kiaccy. [louck mHpopmanuu mo
Ha3BaHMSIM, HJAEGHTU(UKATOpAM, CTPYKTYpHBIM  (opMmynaM. AHaIuU3  XUMHUYECKOU
uHpOpMalNH, MOTyYyaeMoil U3 pa3HbIX MCTOYHHMKOB (CPEICTB MAcCOBOH MH(pOpMaluu, CeTh
WHTepHeT u apyrue)

OK 01
OK 02

Tema 1.5.

Conep:xxanue yueOHOro MaTepuaJia

OK 01
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Tuner XUMHUYECKUX
peaxkuuii

Xumuueckass peakmusa. Kriaccudukamuss XMMHYECKMX pPEAaKIUA B HEOPTraHMYECKOW U
OpPraHMYECKON XMMHHU. 3aKOHBI COXPAHEHMsI MacChl BELIECTBA, COXPAHEHUS U IPEBPALLCHUS
SHEPTUU NPU XUMUYECKUX PEAKIUAX.

OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIE pCakuuun (ypaBHeHI/IH OKHCJICHHUA-BOCCTAaHOBJICHUA,
CTETIeHb OKHCIIEHUS, OKHCJIHUTENIb W BOCCTAHOBHUTENb, OKUCIMTEIbHO-BOCCTAHOBUTEIHHBIC
pCaKkuuu B IIpupoac, NpOMU3BOACTBCHHLIX IMPOLECCAX U KUZHCACATCIbHOCTU OpFaHI/I3MOB)

Tema 1.6.
CKOpOCTh XUMHUYECKHUX
peakuuidi. XHUMHUYECKOE
paBHOBecHE

Conep:kanue y4eOHOTr0 MaTepHuaJia

CKopocTh peakluy, €€ 3aBUCMMOCTb OT Pa3IUYHbIX (DAaKTOPOB: MPUPOIBI pearnpyromnx
BEILIECTB, KOHIICHTPALIMKM PEArupyOIINX BEIIECTB, TEMIEPATYPhbl U IUIOMIAJU PEAKIIMOHHOU
noBepxHocTU. TemsoBble 3(D(PEKThl XUMHUYECKUX pEaKIUil: 5K30- W DHIOTEPMHUYECKHE
peakuuu. OOpaTUMBbIE peaKIuu.

Xumudeckoe paBHoBecue. DaKTOpPbI, BIUAIONIME HA COCTOSHUE XUMHYECKOTO pPaBHOBECHS
(KOHIIEHTpAIUsl PeareHTOB WM MPOAYKTOB PEaKIuu, AaBiieHue, TeMieparypa). [Ipunmun 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 5.4

Tema 1.7.

PacTtBopHI, TeopHUst
AJIEKTPOJIUTHYECKON
JIACCOLIMALAN u

WOHHBIA 00OMEH

Conepxanue y4eGHOro MaTepuaja

PactBopel. Buabl pacTBopoB mO COAEpPKAHHWIO PACTBOPEHHOrO BEIlIeCTBA. PacTBOPUMOCTS.
[TonsiTie o AUCHEpCHBIX cUcTeMaX. VICTHHHBIE M KOJUIOWIHBIE PacTBOpbI. MaccoBasi 1oJis
BemiectBa B pacTBope. Ilomstme o BomoponHom mokasarene (pH)  pacrtBopa.
OnektponuTtrdeckas aucconuanus. CuabHBIE M CIa0bIe AJIEKTPOJIUTHI, HEDJIEKTPOJHTHI.
Peakiini HOHHOTO 0OMeHa

JlabopaTopHble 3aHATHS

JlabopaTtopHnas padota Nel «IIpuroroBneHnue pacTBOpOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHOI MacCOBOI J0Jeil paCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknmii MOHHOTO OOMEHa, OIpeNeieHue Cpeabl PAacTBOPOB BEHIECTB C  TOMOIIBIO
YHHUBEPCATHHOTO WHAMKATOpa (KUCNas, HeWTpanbHas, Iejdo4yHas). 3aJaHusl Ha COCTAaBJICHUE

OK 01
OK 02
OK 04
OK 07
IIK 5.4
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HMOHHBIX peakuui. PeleHne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA PACTBOPHI,
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.
DUBNKO-XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

Conep:kanue y4eOHOTr0 MaTepuaJia

Meraiuibl. Ilonoxenne wmetawioB B Ilepuoanyeckord CUCTEME XHUMHUYECKHX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS JJICKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OOmme (u3nvecKue
cBolcTBa MeTa/I0B. CIjIaBBl METAJIIOB.

DJIEKTPOXUMHUYECKUN PpsAJl  HaNpsOKEHUHM MeTaioB. XUMHUYECKHME CBOWCTBA Ba)KHEUIIIMX
METaJUIOB (HATPHH, KA, KaJbIMil, MAarHUW, AIFOMUHUHN, IIUHK, XpOM, K€JI€30, MEllb) U HX
coenuHeHni. OOmuUe crmocoObl TOJIydeHHs MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M
TECXHHUKE

Hemeramnel. Tlonoxxenne HemerauioB B [leproawdeckoil cucTeMe XHMHUYECKUX 3JIEMEHTOB
J.U. MeHnneneeBa U OCOOCHHOCTH CTpOEHHs aroMoB. (Du3mueckue CBOHCTBa HEMETAJUIOB.
Amorponusi HEMETaUIOB (Ha MpUMeEpe KUCIOopoia, cepbl, hocdopa u yriiepoaa).

XUMHUECKUE CBOMCTBA M NMPHUMCHCHHE BaXHEHIIMX HEMETAJUIOB (TAJIOTEHOB, CEphI, a30Ta,
dbocdopa, yriepona u KpeMHUS) U UX COCTUHEHUM (OKCHJIOB, KHUCIOPOJICOACPKAIIUX KUCIIOT,
BOJOPOJHBIX coefnHenwii). [[puMeHenne BaXHEUITNX HEMETAIIJIOB U UX COSAMHEHUN

XUMHUYEeCKHEe CBOMCTBA OCHOBHEIX KJIAaCCOB HEOPTaHNUYCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojiell u ,Z[p) I'enetnueckas CBS3b HCOPTraHNYCCKUX BCIHICCTB, IMPUHAMJICIKAIINUX K
Pa3JIMYHBIM KJIacCaM.

3aKOHOMepHOCTI/I B H3MEHEHHHM CBOMCTB IMPOCTBIX BEIIECCTB, BOAOPOIHBIX CO@HHHCHHﬁ,
BBICIIUX OKCUI0B U TUAPOKCUIOB

IIpakTHYecKHe 3aHATHSA

[IpakTuueckas padota Ne6. « PU3NKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHHEe YpaBHEHMH XUMHMUYECKMX pEaKIMW C ydacTUEM TMIPOCTBIX M  CIOYKHBIX
HEOPraHWYECKUX BEHIECTB: METAIZIOB M HEMETAIUIOB; OKCHJOB METAJJIOB, HEMETAUIOB WU
aM(OTEPHBIX JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAaHUN M aM(OTEPHBIX THAPOKCH]IOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérhl Macchl BemiecTBa MM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEILECTBa, Macce
Wi o0bEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEaKIMM BEIIECTB, pacuy€Tbl Macchl (00bEMa,

OK 01
OK 02
OK 04
IIK 5.4
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KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIM OHO M3 BEIIECTB UMEET npuMecu. Perienne
MPAKTUKO-OPHECHTUPOBAHHBIX 3aJaHWii Ha CBOWCTBA, COCTaB, IIOJIyYeHHE U Oe€30macHOe
WCIIOIb30BAaHUE BAXHEHIIIMX HEOPraHWYECKHUX BEIIECTB B OBITY M MPOQECCHOHAIBHOU
JICSITEIILHOCTH YeJIOBEKa

Tema 2.2. Conep:kanue y4eOHOTr0 MaTepHuaJia OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS OK 02
HEOPraHn4CCKUX JlabGopaTtopHas padota Ne2 «nenTrudukanys HEOPraHMIECKUX BEIIECTBY. OK 04
BCIICCTB Pemrenue sxcriepuMeHTaNbHBIX 33/1a4 M0 XUMUYECKUM CBOMCTBAM METANIOB M HEMETAJLJIOB, 1O

pacro3HaBaHUIO U TOMYYEHHUIO COEIMHEHHUH METAIZIOB M HEMETalioB (B3auMOJEiCTBHE

THJIPOKCH/IA aTIOMUHUS C PACTBOPAMH KUCIIOT U mIenoueH,). MneHTudukanms HeopraHMIeCKux

BEILIECTB C MCIIOJIb30BAaHUEM UX (PU3UKO-XMMHUYECKUX CBOWCTB, XapaKTEPHBIX KAaueCTBEHHBIX

peaknuii. KauecTBeHHBIE peakuy Ha Cyibdar-, KapOOHAT- M XJOPUA-aHUOHBI, HA KATHOHBI

METAJIJIOB M KATHOH aMMOHUS
KonTposbnasi pa6ora N
5 CBoiicTBa HEOPraHUYECKUX BELIECTB (10 pasneiny 2)
Pa3nes 3. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJia OK 01

Knaccudukanus,
CTpOCHHE 51
HOMEHKJIaTypa
OpPTaHWYECKUX BEIIECTB

IIpenmer opranuveckoil XumMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHUE B I10JIyYE€HUH HOBBIX
BELIECTB M MaTepuajoB. Teopus CTpoeHHUs oprannyeckux coenuHeHudt A.M. Byrtieposa, eé
OCHOBHBIE ITOJIOKECHHUS.

CrpykTypHbIe (hOpMYJIBI OpraHUYECKUX BellecTB. ['omMonorus, nzomepus. XuMudeckas CBs3b B
OpPraHUYECKUX COEAMHEHHUAX: KPaTHbIE CBSI3H, G- U TT-CBSI3U.

[IpencraBnenne o kinaccuUKanUMy OpraHMYEcKUX BemiecTB. HoMeHKiaTypa OpraHM4ecKHux
coeMHEHUll (cucremMaThyeckas) M TpPUBHAIbHbIE Ha3BaHMUS BaXHEUIIMX IpeIcTaBUTEICH
KJIACCOB OPraHMYECKHX BEUIECTB

IIpakTHYecKHe 3aHATHA

[Tpaktuueckas padota Ne7. «HoMeHKIaTypa OpraHUYECKUX BEIIECTBY.

OszHakoMyieHHe C oOpa3llaMd OpraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HUX OCHOBE,
MOJIETMPOBAaHUE  MOJIEKYJ  OpraHMYECKHUX  BElIeCTB, HAOJIOJeHHEe U  OINMCaHuE
JEMOHCTPALIMOHHBIX OIBITOB MO NPEBPAIEHUIO OPTraHWYECKUX BEIIECTB NpPH HArpeBaHUU
(rutaBnienne, oOyrinuBanue U ropeHne). COCTaBICHUE TONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyll OpPraHUYECKUX BEIISCTB OTHAEIBHBIX KIIACCOB, UCIONB3YysS WX Ha3BaHUS IO
CHUCTEMATHYECKOW W TPHUBUAIBHOM HOMEHKIAType (STWJIEH, aleTWUJIeH, TJIHIEPUH, (EHOI,
dbopManbaeru, YKCycHas KHCIOTa, MIHIKH). PacdeTsl mpocteifmeit GopMynbl opraHU4ecKon
MOJICKYJIBI, UICXOJIS1 U3 DJIEMEHTHOTO cocTara (B %)
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Pa3znen 4. Yriesoaopoabl 10
Tema 4.1. Coaep:xaHue yueOHOro MaTepuaJia 8 OK 01
YrneBogopoiapl W HX [IpenenbHbIC YTIeBOAOPOABI (AJIKAHBI): COCTaB M CTPOEHHE, TOMOJIOTHYSCKUN PS/I. 1 OK 02
NPUPOJHBIC MCTOYHUKH|MeTaH U 3TaH: COCTaB, CTPOCHUE, (PU3MYECKHE M XMMUYECKUE CBOMCTBA (PEaKLUy 3aMellCHHUs OK 04
Y TOpeHust), IOoJyYeHHe U NpHMMEHEHHE. 1 IIK 5.4
HenpenenbHble yrieBogopo/ibl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).
AJIKEeHBI: COCTaB U CTPOECHUE, TOMOJIOTUUECKUI Psifl. DTUJIEH U MPONWIEH: COCTAaB, CTPOEHHUE, 1
¢usnuyeckue W XUMHUYECKHE CBOMCTBa (peakuMd THIPUPOBAHUS, TAJOTEHUPOBAHMSA,
ruapaTalyy, OKUCICHUS U OJMMEpPU3allii) TOJyYeHHe U IPUMEHEHHUE. 1
Anxamuensl: Oyranaues-1,3 u metunOyraauen-1,3, XUMAYECKOe CTPOSHUE, CBOMCTBA (peaKius
MOJIMMEPH3alui), MpPUMEHEeHUEe (A7 CHUHTe3a MPUPOJHOTO U CHHTETHUECKOro Kaydyka u 1
PE3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSA, TOMOJIOTMUECKUU psl. AIETUIIEH: COCTaB,
XMMHAYECKOE CTpOeHHe, (U3MYECKHEe W XHMHUYECKHE CBOWCTBA (pEaKkIMW THIPUPOBAHUS, 1
raJIOTEHUPOBAHUSA, THApATallUM TOPEHHUs), TOJy4YeHHWEe U MpUMEHEHHe (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJLJIOB)
ApoMaTtudeckue yrieBoaoposl (apeHsl). beH3zon u Tomyon: cocTtaB, cTpoeHue, pu3nveckue u
XMMHUYECKHUE CBOMCTBA (peaKLy IraJIoOr€HUPOBAHUS U HUTPOBAHU ), IOTYYEHUE U IPUMEHEHUE. 1
TokcuuHOCTh apeHoB (BIMSAHUE OEH30Ja Ha OPTaHU3M YelloBeka). ['eHeTnueckas CBS3b MEXKIY
YIJIEBOIOPOAAMHU, PUHAIEKAITUMHU K Pa3InYHBIM KJIaccaM.
[TpupoHbIe HICTOUHUKH YTIIeBo10po10B. [IpupoaHblil ra3 u nomyTHble HedTsHbIE ra3sl. HedThb
n e€ mpoucxoxaeHue. Crnocobbl nepepabOTKH HEPTHU: MEPErOHKAa, KPEKUHI (TEPMHUYECKUM,
KaTaluTudeckuit), mnuponu3. IlpoxykTtsl mnepepaboTku HedTH, UX [pPUMEHEHHE B 1
MIPOMBIIIJIEHHOCTH
u B ObITy. KaMeHHBIH yrosib U MPOIYKTHI €ro NepepadoTKu
Tema 4.2. Coaep:xaHue y4eOHOro MaTepuaJia 2 OK 02
Ousuko-xumuyeckue | JlabopaTopHble 3aHATHS OK 04
CBOMCTBa JlabopaTtopHas padota Ne3 «CBoiicTBa yriaeBOA0POIOBY.
YTJI€BOAOPOJOB TpuBunanpHas ¥ MEXIyHapoaHAs HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYUYEHUS 1
YIJIEBOIOPOIOB.
[lonydyeHne STuieHa M M3yYEHUE €ro CBOWCTB. MOAEIMpOBaHME MOJIEKYJI M XUMHYECKHX 1
MpeBpalleHU  yriaeBoJOpoJoB (HAa TMpuUMEpe JTaHa, OTWICHA, aleTWlIeHa U Jp.) u
raJIOT€HONPON3BOAHBIX
Pasnea 5. Kuciaopoaocoaep:xkamue opraHudecKue coeIMHeHus 13
Tema 5.1. \Coz{epmaﬂne y4eOHOro marepuaJja 4 OK 01
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Cnuptel. Denon

[IpenenbHBIE OMHOATOMHBIE CHUPTHI (METAaHOJN W OTaHOJN): CTpPOCHHE, (HU3WYECKUEe U
XMMHUYECKHE CBOMCTBA (peakLUU C aKTUBHBIMU METaJlJIaMH, T'aJIOT€HOBOJIOPO/JIaMHU, TOPEHUE),
MIPUMEHEHHUE.

BonoponHbie cBA3M MexAy MoJieKyslaMu cnupToB. Du3noIornueckoe AeWCTBUE METaHOIA U
3TaHOJa Ha OPraHU3M YeJIOBeKa.

MHoroaToMHbI€ CIIUPTHI (STHJICHTIUKOIb U TJIUIEPUH): CTPOCHHUE, (PU3UUECKUE U XUMUYECKHE
CBOMCTBa (B3aMMOJEWCTBHE CO WICNIOYHBIMH MeETa/llaMH, KauecTBEHHAsh peakuus Ha
MHOroaToMHble cnupThl). dusnonoruyeckoe AeHCTBUE HA OpraHu3M uenoBeka. [IpumeHneHue
[IIMLEPUHA U ATUIICHTIIUKOJISL.

@enon. CTtpoeHHe MOJIEKYINbI, (PU3UUYECKUE U XUMUYECKHe cBoiicTBa (peHonma. ToKCHUHOCTD
denona, ero pusnonornyeckoe AecTBUE HAa opranus3M uenoseka. [Ipumenenue denona

OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnosxHble 3upsl

Coaep:xaHue y4eOHOro MaTepuaJia

Anbrerunpl ¥ KeToHBI ((OopMalbIETH/, aleTabACTHIl, alleTOH): CTPOCHUE, (U3MUECKUE H
XMMHUYECKHE CBOMCTBAa (pPEakLMU OKHUCIEHUS M BOCCTaHOBJICHHUS, KayeCTBEHHBIC PEAKIIMN),
IIOJIyYEHUE U IPUMEHEHUE.

O/IHOOCHOBHBIE Ipe/ieNibHble KapOOHOBBIE KHUCIIOTHI (MypaBbUHAs M YKCYCHas KHCIOTBI):
cTpoeHue, (QHU3MYECKHe M XUMHYECKHE CBOWCTBa (0OIIMEe CBOMCTBA KHUCIOT, pPEaKIUs
TepupUKAINN), TOIXy4eHHe U npuMeHeHne. CrTeapuHOBas M OJEUHOBAas KHUCIOTHI Kak
IPEJCTABUTENIN BBICHIMX KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

CroxHble 3(hUpbl KaK TPOU3BOIHBIE KAPOOHOBBIX KMCIOT. ['HIponn3 ca0KHBIX 3GUPOB. KUpHI.
I'uaponms xupos. [Ipumenenune xupoB. buosornueckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Conepxanue y4eGHOro MaTepuajia

VYraeBoasl: coctaB, Kiaccuukanus yrieBoJoB (MOHO-, IU- M moiMcaxapuiel). ['mokosa —
MPOCTEHIINI MOHOCAaxapuJ: OCOOEHHOCTH CTPOECHUSI MOJIEKYJIbl, (PU3HUYECKHEe U XMMHUYECKUE
CBOWCTBa TJIIOKO3bI (B3aumozelctBue ¢ ruapokcugoM meau (II), okuciaeHne aMMuauHbIM
pactBopoM okcuaa cepedbpa (I), BoccraHoBieHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJIEHHUE B
IpUpOJie, NMPUMEHEHUE TIJIIOKO3bI, OMOJIOTHYECKas pOJib B JKU3HEAEATEIBHOCTH OpraHu3Ma
YelioBeKa

®orocuHTe3. PpyKTO3a KAK U30MEP TITIOKO3bI.

Caxapo3a — mpelCcTaBUTENb JUCaXxapHuioB, THAPOJIN3 Caxapo3bl, HAXOXKJIEHUE B NPUPOAE U
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmal U LEJUII0JI03a Kak MpUpOJHbIe nojuMmepsl. CTpoeHHe Kpaxmala u
LEJUTI0N03b], (U3NYEeCKHe M XUMHYECKHE CBOMCTBa Kpaxmana (TUAPOSU3, KaueCTBEHHAs
peaKIys C HOJIOM)

OK 01
OK 02
OK 04
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Tema 5.4. Conep:kaHue y4eOHOT0 MaTepHuaJia 1 OK 01
Ousuko-xumudeckue |IpakTuyeckue 3aHATHSA OK 02
CBOWCTBA Ipaktuueckass pabora Ne8. «HomeHkiaTypa KHCIOPOIOCOAEPXKAIIUX — OPTaHUUICCKHX OK 04
KHACJIOPOAOCOAEPIKAILIUX | cCOe [UHEHUID).
OpraHU4eCcKuX TpuBnanpHas U MEXIyHApOaHAS HOMEHKJIATYpa, XUMUYECKHE CBOHCTBA, CIIOCOOBI TOTYYECHUS
COCTMHEHHUI CHUPTOB U (EHOJOB, KAPOOHOBBIX KHUCIOT U A(PHUPOB, albIETUIOB U KeTOHOB. CocTaBieHue

CXEM peakuuil (B TOM YHCIE MO MPEAIOKEHHBIM LIETIOYKaM [IPEBPALEHUI), XapaKTePU3YIOLINX

XMMHUYECKHE CBOICTBA KUCIOPOAOCOAECPKALIMX OPraHMUYeCKUX COSTMHEHHM 1

[TpakTuueckast padora Ne9. «Xumuueckue U (PU3UUECKHE CBOWCTBA KHCIOPOIOCOICPIKAIINX

OpPraHUYECKUX COCAUHECHUSY.

[IpoBenenue, HaOMIOJIEHME U OINUCAHUE JIEMOHCTPAIMOHHBIX OIIBITOB: TOPEHHUE CIIHUPTOB,

Ka4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKuCieHHe 3TaHona okcugom memu (I1)),

MHOT0aTOMHBIX CIIUPTOB (B3aUMOJEHCTBUE INuLepuHa ¢ rugpokcuom meau (1)), anpaerunos

(oxuciieHHe aMMHAYHBIM pacTBopoMm okcuma cepebpa(l) u  rugpokcumom wmemm (1),

B3aMMOJICICTBHE KpaxMaila ¢ HOJIOM), H3yUYE€HHUE CBOWCTB pacTBOpa YKCYCHOW KHCIIOThI
Pa3znen 6. A3oTconepxainiue opraiHnyecKue coeIuHeHust 5
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia B OK 01
AMUHBIL. AMHHBI: METWJIAMHH — IPOCTEUIINN MPEACTABUTEIb AMUHOB: COCTAB, XMMHUYECKOE CTPOEHUE, 1 OK 02
AMMHOKUCIIOTHI. (du3HUYecCKre U XUMUYICCKUE CBOMCTBA, HAXOXKCHHUE B IPUPOJIC. OK 04
benku AMHUHOKHCIIOTBHl Kak aM@oTepHble OopraHuyeckue coeuHeHus. duszmyeckue M XUMHUYECKHE 1

CBOMCTBa aMUHOKHUCJIOT (Ha MpuMepe TIIuiuHa). buonoruueckoe 3HaueHHWE AMHHOKHCIIOT.

[TenTuae!.

benku xak mpupopanble nonuMepsl. [lepBuyHasi, BTopuyHas U TpEeTUYHasl CTPYKTypa OENKOB. 1

XUMHUECKHE CBOICTBA OEIIKOB: THAPOIIN3, IEHATYpallHsl, KAYeCTBEHHbIE pEeaKlIui Ha OEIKU 1

IIpakTHyeckue 3aHATHSA

ITpaktuyeckas pabora Nel0. «CBoicTBa a30TOCOEPKALIMX OPTAaHUUYECKUX COCTUHEHUI.

dusnyeckue M XMMHMUYECKHE CBOIICTBA aMHHOB (peakUuu C KHCIOTaMU W TOpEHus) u 1

aMMHOKUCIIOT (Ha mpuMepe ruuuHa). HabmoeHne u onvcanue AeMOHCTPALMOHHBIX OIBITOB:

JeHatypauusi OeJIKOB PU HarpeBaHUH, IBETHbIE PEaKIIuu OEIKOB
Pasnen 7. BbICOKOMOJIEKYISIPHbIE COCAMHECHUS 3
Tema 7.1. Coaeprxanue y4eOHOro MaTepuaJa 3 OK 01
IInacTmaccel. IIpakTHYecKHe 3aHATHS 1 OK 02
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Kayuyku. Bonokna

[Tpaktrueckass pabora Nell. «CuHTe3, aHamu3 W KiIacCH(PUKAIMSI BBICOKOMOJICKYJISIPHBIX
COCIMHECHU I

OCHOBHBIE TIOHATUS XHWMHHM BBICOKOMOJIEKYJISIDHBIX COEJUHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb MOJMMEpPU3ALNU, CPEAHssT MOJIEKYJspHas Macca. OCHOBHbIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IOJIMMEPU3aIUs U MOJUKOHICHCALUS.

O3nakomiieHHE ¢ 00pa3lamMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KAay4YyKOB:
1acTMacchl (MOTUATHUIICH, MTOJIUITPOIIUIICH, TOJTUBUHUIXJIOPH, TIOJUCTUPOI); HATypalbHbIN U
CHHTETHYECKHE KaydyKu (OyTaJMEHOBBIH, XJIOPONPEHOBBII W H30NPEHOBHI); BOJOKHA
(HaTypaipHBIC (XJIOMOK, IIEPCTh, IMIENK), MCKYCCTBEHHBIE (aleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIPOH U JaBCaH)

OK 04
IIK 5.4

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 MaTepuanioB (B 3aBHCHUMOCTH OT BHJA
NpopECCUOHANIBHOW  JIEATENIbHOCTH), HOBBIX HCTOYHUKOB DHEPruu (JIbTEpHATUBHBIC
WMCTOYHUKU YHEPTHH).

Ponp xumMuu B oOecriedyeHUH SKOJOTUYECKOW, SHEPreTHUYEeCKOM W TMHINEBOW O€30MacHOCTH,
pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B 3aBHCHUMOCTH OT BHUJA
NMpopECCUOHANIBHONW  JI€ATENIbHOCTH), HOBBIX HMCTOYHUKOB DHEPruu (aJIbTEpHATUBHBIC
WMCTOYHUKHU YHEPTHH).

[TonsTHe O HayYHBIX METOJaX MO3HAHUS BEIIECTB U XMUMHUYECKUX peakiuid. [IpencraBieHus
00 00mUX HAyYHBIX MPHUHIIUIAX MPOMBIIUICHHOTO MOJYYeHUS Ba)KHEUIINX 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 5.4
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[Tpaktrueckas pabora Nel2. «IIpuMeHeHHME XUMHUYECKUX BEIIECTB W TEXHOJIOTHH C YYETOM
Oynyiiei mpoecCHoHATBHON ACSITETEHOCTI.

Pemenne keiic-3aay 1Mo TeMam: NHILEBBIE MPOMYKThI, OCHOBBI PAIlMOHAIBHOIO MUTAHMUS,
Ba)KHEUIIHE CTPOUTCIIBHBIC W KOHCTPYKIMOHHBIC MaTCpHaJIbl, CEIBbCKOXO03IHUCTBEHHOC
MIPOU3BOJICTBO, KPAacKH, CTEKJIO, K€paMHKa, MaTepuaibl JUIsl AJIEKTPOHUKH, HaHOMAaTepHallbl,
TCKCTUJIbHBIC BOJIOKHA, HCTOYHHUKHU OBHCPIrur, OPraHUYCCKHUC W MHHCPAJIBHBLIC yIIOGpeHI/ISI,
JIEKapCTBEHHbIE M KOCMETUYECKUE TIPeraparhl, ObITOBas XUMHUS, MaTepHAIIbl U3 UCKYCCTBEHHBIX
U CUHTECTHYCCKHUX BOJIOKOH.

3amura: IlpencraBienue pe3ynbTaTOB pelleHUs Kelc-3amau B (opme MUHHU-AOKIAAA
(momyckaercs MCIOJIb30BaHUE TPadUIECKUX U IPE3CHTAIMOHHBIX MaTEPHAJIOB)

IIpome:kyToUHasi aTTecTANMS M0 TUCHUILINHE -TH(depeHIIMPOBAHHBIN 3a4eT

Bcero

72
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3. YCJIOBUSI PEAJIU3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCHUIINHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAJBHO-TEXHUYECKOMY 00ecreYeHHI0

Jns peanuzanuu MporpaMMbl AUCHMILTUHBI MPEAYCMOTPEHBI CIEAYIONIUE CIelUalbHbIE
MTOMEIICHUS: yIeOHbIN KaOMHET «XUMUU U OMOJIOTHI.

Kabuner «Xumuum W OHOJIOTHMH», OCHAIEHHBIH B COOTBeTCTBHM C Ilpmnoxxenuem 3
00pa3zoBaTeNbHON MTPOrpamMMsl 10 crienaabHOCTH 15.02.16 TexHoIorHs MaIIMHOCTPOCHUS

3.2. UnpopmannoHHoe obecniedeHne peajn3alui NPOrpaMMbl

1. Ins peanmuzanuu mporpamMMmbl OMOIMOTEUHBIH (OHI 00pa30oBaTeIbHON OpraHU3aluu
UMeeT TIeYaTHble W/WIM DJIEKTPOHHbIE O0Opa3oBaTeNbHbIE M WH(GOPMALMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JUIsl MCIOJIb30BaHUSA B 0Opa30BaTEeIbHOM IIpoliecce, HE cTapiie 5 JeT ¢
MOMEHTA U3JIaHUsL.

OcHOBHBbIC MCTOYHUKH:

1. I'a6puensin O. C., OctpoymoB U. I'. Xumus ans npodeccuit U cnenuanbHOCTEN
TEXHHYECKOTO MNpodmiis: y4eOHWUK il CTyHd. YYpPeKISHUH cpen. mpod. oOpazoBaHus. —
M.Axkanemus, 2024.

2. la6puenssu O. C., Octpoymor U. I'., CmagxoB C. A., [opodeea H.M.
[TpakTukym: yueb. [Tocobue mis ctyn. yupexaenuii cpen. npod. oopasoanus. — M., 2021.

3. INa6puensu O. C., JlsicoBa I'. I'. Xumus. Tectsl, 3aqaun U ynpaxxHeHus: y4deoO.
nocobue Il CTyA. yupekaeHuil cpea. mpod. odpazosanus. — M., 2021.

JlonoTHUTeIbHbIE HCTOYHUKH:

1. I'a6puensu O. C., OctpoymoB U. I'., CnankoB C. A. Xumus: mocobue s
noarotoBku Kk EI'D: yueb. mocobue s cTya. yupexkaeHuid cpen. mpod. odpazoBanus. — M.,
2020

2. CnankoB C. A., Octpoymos U. I'., Tabpuensu O. C., JlykpssHoBa H. H. Xumus
Uist Tpodeccuil ¥ CHEeNUAlbHOCTeH TEXHUYECKOro Mpoduis. DNEKTPOHHOE MPHIOKEHHE
(anmexkTpoHHOE y4eOHOE H3JaHue) Ui CTY. yUpexaAeHHi cpen. mpod. obpazoBaHus. — M.,
2018.

HNuTepHeT-pecypcebl:

1. https://chemege.ru/

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

IIporpammHoe ob0ecnieuenune

3. Onepannonnas cucreMa Microsoft Windows 10

4. [Taker mporpamm Microsoft Office Professional Plus

5. 7-zip GNULesser General Public License (cBoOomHOe mporpaMMHOe
o0ecrieyeHue, He OrpaHUYEHO, OECCPOUHO);

6. Wnrepuer Opaysep Google Chrome (OecrutatHoe mporpaMMHoe oOecrieueHue, He
OTpaHHYEHO, OECCPOUHO);

7. K-Lite Codec Pack — yHuBepcanbpHbIii HaOOp KOAEKOB (KOAWPOBIIMKOB-

JIEKOJUPOBIIMKOB) U YTWINT JUI IPOCMOTpa U 00pabOTKU ayano- U Buaeodaiinos (GecriaTHoe
porpaMmmMHOe o0ecredeHne, He OTPaHuIeHO, OECCPOUHO);
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8. WinDjView — mporpamma s mpocMmotpa daitmoB B ¢popmare DIV u DjVu
(cBOOOIHOE MTPOTPaMMHOE OOecTIeueHre, HE OTPaHINYEHO, OECCPOUHO);

9. Foxit Reader — mpukiagHoe mporpaMMHOe OOECIIEUCHHE IS POCMOTpa
ANIEKTPOHHBIX JIOKyMeHTOB B cTangapte PDF (GecruiatHoe mporpammHoe obecneueHue, He
OTpaHUYEHO, OECCPOYHO).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJIBLHOI
TACIATLITAHBI

Kontpouns

N OIICHKa pPE3YyJIbTAaTOB

OCBOCHU

0011e00pa3oBaTeIbHON  TUCITUTUIAHEI

PacKpBIBAIOTCS 4Yepe3 AUCHUIUIMHAPHBIC Pe3yJbTaThl, HANpaBlIeHHbIC HA (OPMUPOBAHHE OOIIUX U

po(hecCUOHATBHBIX
U TeMaM COJIEpXKaHUsl YIeOHOTO MaTepuaa

KOMIIETEHIINN

o pazzienam

Oob6masi/npodeccuoHabHAS

THun oeHOYHBIX

Pa3znen/Tema .
KOMIIeTEHII U MepONnpUATHI
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
Tema 7.1 TectupoBanue
Tema 8.1 YcTHbli onpoc
OK 02. Ucnonb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, Eelgem/le PACHCTHBIX 3a/1at
CpEACTBA IMOUCKA, aHAIIN3a U 1.6,1.7 aDIOZICHHCE 32 XOZIOM
HWHTEpIpeTauy HHHOPMAIIIH, U Tema 2.1, 2.2 BBITIOHCHUA IPAKTHKO™
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS Tema 4.1, 4.2 OPHCHTHPOBAMHBIX Sa/atH1
BBITIOJTHEHUS 33]1a4 MPO(eCCHOHATBLHOM Tema 5.2-5.4 Hpencrasnenne
JEeSITEIbHOCTH Tema 6.1 PE3YIILTATOB
Tema 7.1 MPaKTUYECKUX U
Tema 8.1 J1a00paTOPHBIX pabOT
OK 04. Tora 1.7 [IpoBenenne XMMUYECKOTO
D¢ dhexTnBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 %iiﬁgﬁﬁfg;ga
paboTaTh B KOJIJIEKTUBE M KOMaHIe ¥2x2 ‘Slé, 545 KOHTPOJIBHBIX
Tema 6:1 | pador 1o
Tema 7.1 pazzenam AUCIHUIUIMHBI
Tena 8.1 Onenka CaMOCTOATENLHO
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 gzzzﬁgiifi;;zﬂsggﬁ
OKPY’KaIOILEeH Cpesl, Tema 5.1 .
pecypcocOepekeHno, MpUMeHITh 3Hanust | Tema 8.1 38124 (C yueTom 6yuz[yme1/1
00 U3MEHEHUU KJINMaTa, IPUHIUIIBI MpO(eceHORATBHOM
OEpEKITMBOTO MTPOU3BOJICTBA, dPHEKTUBHO gi?ﬁf)i:;z;?gaawnﬁ
JICICTBOBATh B UPE3BbIYANHBIX CUTYALUSAX R ————
IIK 5.4. Peanu3oBbIiBaTh TexHonoruueckue | Tema 1.2,1.6, 1.7 ATTeCTALIHN
MPOLIECCHl B MAITMHOCTPOUTEILHOM Tema 2.1
MIPOU3BOICTBE C COOJI0OIEHUEM Tema 4.1
TpeboBaHUl OXpaHbl Tpyaa, 6e3onacHocTu | Pasnen 8

KHU3HEIESITEIbHOCTH U 3aIIUThI
OKpYKaroIllel Ccpe/ibl, IPUHIIUIIOB U
METOJI0B OEPEKIMBOT0 MPOU3BOJICTBA.
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