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1. OBILIASA XAPAKTEPUCTHUKA PABOYEM MNPOI'PAMMBI
JAANCHUIIJIMHBI «XUMU S

1.1. MecTo IMCUMINVIMHBI B CTPYKTYpe o0pa3oBaTeibHOi nporpammsel CITIO

JNucuumirHa «XuMusi» SBISETCS 00s3aTelIbHONW 4acThio 0011e00pa3oBaTebHOTO
IMKJIa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUH C (hellepajbHBIM TOCYAapCTBEHHBIM
oOpa3oBarenbHbiM cTaHgapToM (manee — ®OI'OC) cpennero mnpodeccuoHaIbHOTO
obpazoBanusa (nmamee — CIIO) no cmnenmansHoctn 08.02.01 CrpourenbctBo u
JKCIUTyaTallysl 31aHUN U COOPYKEHUM.

[TpukinanHolt Moynb BKIOYAET pasnesl 8§ «Xumus B OBITY W MPOU3BOJICTBEHHOMN
NESATeIbHOCTH YeJIOBEKa», KOTOPBIM peanusyeTcs sl BceX npodeccuit/crnennaibHOCTeR
METOJOM pEIICHUSI KEWCOB, CBA3AaHHBIX C JKOJOTHMYECKON O€30MacHOCThIO M OIEHKOMU
MOCJICICTBUIN OBITOBOM M MPOU3BOJICTBEHHOM JIEATEILHOCTH, COOTBETCTBYIOIICH OTpacisiM
Oynymieit mpodeccroHaaIbHON AeATeTLHOCTH 00yUYarOIIUXCS.

1.2. e 1 mu1aHupyeMble pe3yJibTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. llean v 3aga49y TUCHUTLIMHBI

CoaepxaHue MporpaMMbl JUCLHUIUIMHBI «XHWMUS» HAMpaBI€HO Ha JOCTHKEHUE
CIEIYIOIIMX LeJIe:

= dbopMupoBaHUE  CHCTEMBbl  XMMHYECKMX 3HAHMH  KaK  BaKHEHIIEH
COCTABJIAIOIICH €CTECTBCHHO-HAYYHOM KAPTUHBI MHpPa, B OCHOBE KOTOPOM JI€XKaT
KIIIOYEBbIE TIOHATHS, (yHIaMEHTalbHbIE 3aKOHBI U TEOPUU XHMHUHU, OCBOCHHUE SA3bIKA
HAyKH{, YCBOGHHE U MOHUMAHHUE CYIIHOCTU JOCTYMHBIX 0000IIEHNIT MHUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHUE C UCTOPUEN X pa3BUTHS U CTAHOBJICHUS;

— dbopMHUpOBaHUE W Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MMO3HAHMS
BEIIECTB M XUMUYECKUX pEaKIuil, HEOOXOAMMBIX [JIsi TPUOOpETEeHUs yMEHUH
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX SBJICHUI, UMEIOLUIUX MECTO B IPUPOJIE,
B IPAKTUYECKOUN U MMOBCEIHEBHOM KU3HU;

— pa3BUTHE YMEHHM U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHUEM XHMHYECKOIO DJKCIIEpUMEHTa, COOJIIOJICHUEM TMpaBwil 0OE€30MacHOro
oOpallleHus ¢ BeIeCTBAMM.

33[{3‘11/1 AUCIHUII/IMHBI:



1)  chopMupoBaTh NOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKHX
MPOLIECCOB U SIBJIIEHUM B OKPYXKAIOLIEU CPEJAE, a TAKKE UX CBA3b C LEJIOCTHOW HAYYHOU
KapTUHOW MUPA U IPYTUMH €CTECTBEHHBIMU HAYKAMH;

2)  pa3BUTb YMCHHS COCTAaBJIATH (POPMYJIbI HEOPraHMUYECKUX W OPraHUYCCKUX
BEILIECTB, YPAaBHEHUS XUMHUYECKUX PEaKIUh, OOBACHATHL MX CMBICI, MHTEPHPETUPOBATH
Pe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUINMX  XUMHUUYECKUX
IKCTIIEPUMEHTAIBHBIX MCCIIE0OBAaHUN C COOII0OJIEHUEM TPaBUiI OE30MacHOr0 oOpalieHus C
BEIIECTBAMU U J1aOOPATOPHBIM 000PYI0BaHUEM;

4)  pa3BUTh YMEHHUS HAXOJIUTh, aHAJIU3UPOBATH M KCIIOJIH30BATh HH(POPMAIHIO
XUMHUYECKOTO0 XapakTepa W3 pa3IMYHbIX HWH(POPMAIIMOHHBIX HMCTOYHHUKOB, BKJIIOYAs
y4eOHYIO JINTEPATyPy, HAyYHbIE TyOJIUKAIIMH U HHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHMSI IPOTHO3UPOBATH MOCJICICTBUSI CBOCH NESATEIHHOCTH U
XUMHYECKUX TPUPOJHBIX, OBITOBBIX H TMPOU3BOACTBEHHBIX MPOIECCOB, YYUTHIBAs
BO3MOKHBIE SKOJIOTHYECKHE U COIMAIIbHBIE BO3/IEHCTBHUS,

6) chopMHpPOBaTh MOHWMAaHUE 3HAYUMOCTH JTOCTHKEHUN XUMUYECKON HAYKU U
TEXHOJIOTUH ISl pa3BUTHS COLIMAILHON M MIPOU3BOJICTBEHHOU cep ¢ yMEHUEM TPUBOIUTD
IPUMEPHI UX IPUMEHEHUS B Pa3TUYHBIX cepax KU3HU.

1.2.2. IlnanupyemMble pe3yabTATbl OCBOEHHSI AMCHHUILVIMHBI B COOTBETCTBHHU C
®I'OC CIIO u Ha ocHOBe PI'OC COO

Ocoboe 3Hauenme oOmEeoOpazoBaTeabHasl IUCHUIUIMHA «XHUMHS» HWMEET TpH
dopmuposanuu u pazsutun OK 01; OK 02; OK 04; OK 07, mpeacraBiaenubix B ®I'OC

CIIO no npodeccun/crienuaibHOCTH.



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

I[I/ICIII/II'[.]'[I/IHleHI)Ie2

OK 01. Berbupatp
CTIOCOOBI pelICHHUS
3amad
npo¢ecCuOHAIBHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3TUYHBIM
KOHTEKCTaM

O6ume!
JInyHOCTHBIE Pe3yJabTAaThl JOLKHBI OTpakaTh B
YacTu:
TPYAOBOT0 BOCIIUTAHMA:
— TOTOBHOCTH K  Tpydy, OCO3HaHWUE IICHHOCTH
MacTepCTBa, TPYI0JIIO0UE;
— TOTOBHOCTH K aKTHUBHOU JCATCIIBHOCTHU

TEXHOJIOTUYECKOW MW COIMaJIbHOM HaIpaBJIEHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh,  IUIAHUPOBATh W
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JEATEIbHOCTD;

— WHTEpeC K pa3nuuHbIM cepaMm mpodeccrnoHaTbHON

e TETHHOCTH.
MeTanpeaMeTHbIe Pe3yabTAThl T0JKHBI OTPAKATH:
OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMU

NMO3HABATeJbHBIMU JAeHCTBUAMMU:

a) 0a30BbIe JIOrHYeCcKHe IeiicTBUA.

—  CaMOCTOSTENIPHO (POPMYJIMPOBATH U AKTyaJTU3HPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh  CYIIECTBEHHBI  MpPH3HAK  WIH
OCHOBaHHWSl JUISI CpaBHEHHUs, KiIacCUPUKAUU W
000011eHM;

—  OmIpenensTh eTn JIeATEILHOCTH,
rapamMeTpbl U KPUTEPUHU UX JTIOCTHIKCHUS;

— BBISABJIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS] B
paccMaTpUBaeMBbIX SIBJICHUSX;

3aJ1aBaTb

JCOMILUIMHAPHBIE Pe3yJbTAThI T0JKHBI 0TPAXKATH:

IIP6 01. chopmMupOBaHHOCTh NPEACTABICHUM: O XUMUYECKOU
COCTAaBIISAIONICH E€CTECTBEHHOHAYYHOW KApTHUHBI MHUpPa, POJIHU
XAMHUHM B TIO3HAHWH SIBICHUH TMPUPOJIBI, B (HOPMUPOBAHHUU
MBIIIJICHASI W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAITBHOMN
IPAaMOTHOCTH, HEOOXOIUMOUM JUIS pEHmIeHUS MPAKTHYSCKUX
3aJ1a9 U IKOJIOTHYECKH O0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeJie;

IIP6 02. BrageHue CUCTEMOW XWMHWYECKHX 3HAHHUM, KOTOpas
BKJIIOYACT:  OCHOBOIIOJIATAIONIME  TOHATHS  (XHUMHYCCKUH
9JIEMEHT, aTOM, 3JIEKTpOHHAas o00ojiouka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKUCICHMS, XUMUYecKas
CBA3b, MOJIb, MOJISIDHAsl Macca, MOJISIPHBIM 00BbEM, YIiIepOaHbII
ckener, (YHKIMOHANbHAs Tpynma, paaukal, H30oMepus,
U30MEpbl, TOMOJIOTHUECKUN PpsJl, TOMOJIOTH, YTJIE€BOIAOPOIbI,
KHUCJIOPOJI- M a30TCOJEpKallie COEIMHEHUS, OMOJIOTUYECKU
aKTHBHBIC BelecTBa (YIJIEBOJBI, >KHPBI, OCIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS, KpUCTAJNIMYecKasl pelIeTKa, TUIbl XUMHYECKUX

peaxiuit (OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pPEaKIHMH HMOHHOITO OOMEHa), pacTBOp,
SJIEKTPOJIHTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
TUCCOLIMAINSA,  OKHUCIUTENb, BOCCTAHOBUTEIb,  CKOPOCTh

1 O6ue pe3yabTaThl OCYLIECTBISAIOTCS B COOTBETCTBUM C IMYHOCTHBIMU U MeTanpeaMeTHbIMH pesynbratamu ®TOC COO (ITpukas Muno6paayku Poceuu ot 17.05.2012 Ne 413
(pemaxums ot 27.12.2023 1.), B GOpMHPOBAHUH KOTOPHIX yIaCTBYeT 00meo0pa3oBaTeNbHas TUCIUTLTHA.
2 JluCUMIUIMHAPHBIE PE3YIbTAThI OCYLIECTBIAIOTCS B COOTBETCTBMH C TPeOOBAHMAMM K HPEAMETHBIM pe3yibTataM 6a3osoro yposHs (ITP6), ycranosnennsimu ®IOC COO (Tlpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxuus ot 27.12.2023 1.), ¢ coxpaHEHHEM HCXOJHOW HyMepamuH.
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BHOCUTH KOppeKTI/IBH B ACATCIBHOCTb, OIICHHBATh
COOTBCTCTBHC pCSyJIbTaTOB neiasaM, OICHUBATh pI/ICKI/I
HOCJIEACTBUN JIEATEILHOCTH.

0) 0a3oBbIe HCCJIEN0BaTEIbCKHE JIeiiCTBHS:

BJIAJIETh HAaBBIKAMU Y4€OHO-HMCCIIEIOBATEIBCKON U
HpOGKTHOI\/JI ACATCIIBHOCTHU, HABBIKAMH PpPa3pClICHUA
pooseM;

BBISIBJIATH MPUYUHHO-CJICACTBCHHLIC CBA3U u
AKTyaJIMU3UpOBaTh 3a4ady, BBIABUIaTbhb THUIIOTE3Y €€
PEeIICHHMA, HAXOUTh apryMCHTBI JIA JOKa3aTCJIbCTBA
CBOHUX YTBep)KHCHHﬁ, 3a1aBaThb mapaMETphI u
KpPUTEpUH PELICHN,

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XO4€ PCIICHUA 3aaa4un
PE3YIbTATHI, KPUTHYCCKHU OLCHUBATH nux
JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

yMETb NEPEHOCUTh 3HAaHUS B IIO3HABATENbHYIO U
MPAKTUYECKYIO 00JIaCTH JKU3HEIEATEIbHOCTH.

XUMUYECKON peaKki, XUMHYECKOEe PABHOBECHE), TECOPHH U
3aKOHBI  (TEOpUsS XMMHUYECKOTO CTPOCHHS OpPraHMYECKHX
BeuiectB  A.M. byriepoBa, Teopus 3IEKTPOIUTHYECKOMN
Jquccouunanyu, nepuoanueckuid 3akon .M. Menaeneesa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3BIK
XUMUH, (AKTOJOTHYECKHE CBEJCHHUS O CBOMCTBAxX, COCTaBe,
MOJly4eHUH W O€30IacHOM  HCIIOJIb30BAaHUM  BAKHEUIINX
HEOPraHMYECKUX W OpPraHUYecKMX BEHIECTB B OBITY W
MPaKTUYECKOH JeATEIILHOCTH YEIOBEKA;

ITP6 03. chopMUpPOBAaHHOCTh YMEHHI BBISIBIISITH XapaKTEPHBIE
NPU3HAKH W B3aUMOCBS3b W3YYCHHBIX TOHATHH, MPUMEHSTH
COOTBETCTBYIOIIIME TIOHSATHS TIPU ONMCAHWH CTPOCHUS U
CBOWCTB HEOPTraHMYECKHMX W OPraHWYECKHX BEHIECTB W WX
TIpPEBpAaIEHH; BBISIBIISATH B3aMMOCBSI3b XUMHUECKUX 3HAHHN C
TOHATHUSIMH U TIPEACTABICHUSMHU JIPYTUX €CTECTBEHHOHAYYHBIX
PEMETOB;

IIP6 04. chopMHUPOBAHHOCT, YMEHUH  HCIIOJH30BATH
HAaVMCHOBAHHS XUMHUYECKUX COCAMHEHUH MEXIyHAPOIHOTO
CO03a TEOPETHUYECKOW M MPHUKIATHON XUMHH U TPHUBHAIHHBIC
Ha3BaHUS BAXHEHWIINX BEIIECTB (ITHJICH, alleTUIICH, TIIUIEPUH,
denon, hopmanbaeru, yKCycHas KHCJIOTA, TIIWIUH, yrapHbIA
ra3, yrJeKUCIIbIi Ta3, aMMHUaK, TalleHas W3BECTh, HeralieHas
U3BECTh, NHUTHEBAs COJAa W JIPYTUX), COCTaBJIATH (OPMYIIBI
HEOPraHWYECKUX W OPraHWYECKHX BEIICCTB, YpPaBHCHHUSI
XHUMUYECKUX PEaKIil, OOBSICHITh UX CMBICI, MOJITBEPKIATh
XapaKTepHBIC XUMUYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIUMH KCIIEPUMEHTAMHU M 3aIUCIMU YPaBHEHHM
XUMUYECKUX PEaKITHii;

IMP6 05. cdopMUPOBAaHHOCT, YMEHMH  yCTaHABIUBATH
HPUHAIEKHOCTh U3YyYEHHBIX HEOPraHUYeCKUX u
OpPraHMYECKUX BEIECTB K OINpe/IeIeHHbIM KJlaccaM U Ipynnam
COCIMHEHUHN, XapaKTepu3oBaTb MX COCTaB M BaKHEHIINE
CBOMCTBA;  OMNpeNeNnsATh  BUAbI  XUMHMYECKMX  CBs3eH
(KOBaJIeHTHasi, MOHHAs, METAJJIMYEcKasi, BOJOPOJHAs), THIIbI




KPUCTAUIMYECKUX PEUIETOK BEIIECTB; KJIACCH(PHUINPOBATH
XMUMHYECKUE PEAKIINY;

ITP6 07. chopMUpOBAaHHOCTH YMEHUN HPOBOAUTH PACUETHI 110
XUMHAYECKUM (HOpMysIaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUN C
UCTIOJIb30BaHUEM (U3NYECKUX BEIWYHMH, XaPaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBL: Macchl, 0OBEMa
(HopMmallbHBIE ~ YCIIOBHUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCIIOJIb30BAaTh CHUCTEMHbIE XUMHYECKUE 3HAHUS ISl MPUHATUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Mcnosib3oBaTh
COBPEMEHHEIE
CpeJICTBA TIOHCKa,
aHaJIn3a u
HHTEpIIpEeTalNH
nHpOpMaUK U
WH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccuoHaIbHON
NeSITeNIbHOCTH

JIMYHOCTHBIE Ppe3yabTaThl [IO/LKHBI OTpPakaTh B

yacTu:

HEHHOCTH HAYYHOI'0 MO3HAHUS:

— c(hopMUPOBAaHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha
JMaiore  KyJIbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO
CBOEro MecTa B MOJUKYJIbTYPHOM MHUPE;

— COBEpILICHCTBOBAaHUE SA3BIKOBOM M  YHUTATEJIbCKOMN
KYJIbTYpbl KakK CpEICTBAa B3aHUMOJICHCTBUS MEXIY
JIIOJIbMU U TI03HAHUS MUDA.

MeTtanpeaMeTHbIe Pe3yabTAThl I0JKHBI OTPAKATH:

OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

MO03HABATEJIbHbIMH JAeliCTBUSMMU:

B) padora ¢ undgopmanueii:

— BIAJeTh HaBBIKAMHU TMOJY4YeHUS HHPoOpMaALMKM U3
HUCTOYHUKOB  pa3HbIX  THUIOB, CAaMOCTOSTEIHHO
OCYILIECTBIISITh TOUCK, aHalu3, CUCTEMAaTH3alUI0 U
WHTEpIpeTauio WHOOPMALUKA Pa3IUYHBIX BUAOB U
(dhopM TpecTaBICHHUS;

— CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (popmaTax ¢ yueToM
Ha3HaueHUs WHGOPMAlUKM U IENEBOW ayAUTOPHH,

JucuuniMHapHble (peIMeTHbIe) pe3yJbTaTbl U A0JKHBI
OTPakKATH:

IIP6 06. BnageHWEe OCHOBHBIMUA METOJaMU HAYYHOTO TTO3HAHUS
BEIIECTB M XWMHYECKHX SBJICHUH (HAOIIOJECHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHKE);

IIP6 07. chopMUPOBAHHOCTh YMEHUM MPOBOJUTH PACUETHI TIO
XUMUYECKUM (POPMYJIaM M YPaBHEHUSIM XUMHYECKHX PEAKIIUH C
WCIIOJIb30BaHNEM (DU3UYECKUX BEJIHMYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oOBeMa
(HOpManpHBIE  yCJIOBHS) Ta30B, KOJHMYECTBA  BEIIECTBA;
HCIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUA JUIsl TPUHATHS
pEUICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C
BEIIIECTBAMU U UX IPUMEHEHHUEM;

IIP6 08. chopMUpPOBAaHHOCTHP YMEHHH IUIAHUPOBATH M
BBITIOJTHATh ~ XUMHUYECKHH  AKCIIEPUMEHT  (MpeBpalleHUs
OPraHWYEeCKUX BEIIECTB MPU HATPEBAHUU, MOJYyYEHUE 3THUIICHA
U M3y4YEHHUE €ro CBOWCTB, KayeCTBEHHbIE pEaKklUUH Ha
albACTUJIBI, Kpaxmal, VYKCYCHYK KHUCJIOTY; JAeHarypauus
OCIJIKOB IIPU HArpEeBaHMH, IBETHBIC PEAKIIUK OCIKOB; MPOBOJIUTH
peakiuu HOHHOTO OOMEHa, OMpelNeisiTh CpeAdy BOJIHBIX
pacTBOpPOB, KAaUECTBEHHBIE peaklMy Ha cynab(dar-, kKapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
SKCIIEpUMEHTAJIbHBIE 3a7aud 1o Temam "Mertamisl" u




BBIOMpas ONTUMAIbHYIO (OpPMY TpEACTaBICHUS U
BU3YaJIM3aIlHH;

— OIICHUBATh JOCTOBEPHOCTb,
uHpOpMaIUK, €€ COOTBETCTBHE
MOPATBHO-3THYECKUM HOPMaM;

JICTUTUMHOCTB
IIpaBOBbBIM n

— BJIaACTb HaBbIKaMH  paCIllO3HABAHUA W  3alllMTHI
uHpopmanuy, MHPOPMAMOHHON  0E30MacHOCTH
JIUYHOCTHU.

"Hemetannbl") B COOTBETCTBMM C IIpaBUJIAMU TEXHHUKHU
Oe3omacHOCTM  mpu  OOpameHud C  BEIIeCTBAMH U
1ab0paTOpPHBIM  000PYJOBAHUEM; MPEACTABIATh PE3yIbTaThl
XHUMHAYECKOTO OKCIepUMEHTa B (opMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIIUX pPEAaKUUid M (POPMYIMPOBATH BBHIBOIBI HA

OCHOBE 3THX PE3yJbTaTOB;
IP6 09. chopMupoBaHHOCTH YMEHHS  AHAIU3UPOBATH
XAMHYECKYI0  MHQPOpMAIMIO, TOJy4aeMylo W3  pa3HBIX

HMCTOYHHUKOB (CPEICTB MaccoBoi mH(popManuu, cetb MHTEpHET
U IpyTrue).

OK 04. D¢pdexTrBHO
B3aMOJICHCTBOBATh 1
paboTtath B
KOJIJICKTUBE U
KOMaHJie

JINYHOCTHBIE pe3yabTaThl

YacTu:

rPasKAaHCKOT0 BOCIIMTAHUS:

— TOTOBHOCTH BECTH COBMCCTHyIO JCATCIIBHOCTh B
WHTEpecax rpakIaHCKOTO OOIIEeCTBa;

— YMEHHME  B3aUMOJICMCTBOBATbh C  COI[MAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBHH C HUX (QYHKIHUIMH H
Ha3HAYCHHEM.

MeTtanpeaMeTHbIe Pe3yJbTAThI 10JKHbI OTPAKATD:

OBJlajleHUe YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU

JelCTBUSIMH:

0) coBMecTHAas 1esITeJIbHOCTD.

— IIOHUMATh H HCITOJI30BaTh MpEUMYIIECTBA
KOMaHJHOW U MHJIUBUIyaIbHON PabOTHI;

— TMpUHUMATh  [EJIM  COBMECTHOHW  JEATEJIbHOCTH,
OPraHu30BbIBaTh U KOOPJIUHUPOBATH JICUCTBUS IO €€
JIOCTHKEHMIO: COCTaBJISITh IUIaH JIeHCTBHH,
pacmpenensiatb poiad C y4eTOM MHEHUH YYaCTHUKOB
00CYXKJaTh pe3ylbTaThl COBMECTHOU PabOTHI.

OBjiaseHue  yHUBEpPCAJIbHBIMH peryJsiTHBHbIMHU

JeliCTBHSIMU:

r) NpUHSATHE ce0s U APYIrUX JIOJeH:

AO0JIKHBI OTpakaTb B

JucuuniMHapHble (peIMeTHbIe) pe3yJbTaTbl U A0JKHBI
OTpakKaTh:

IIP6 08. chopMUpPOBAaHHOCTHP YMEHHH IUIAHUPOBATH W
BBINIOJIHATh ~ XMMHMUYECKUH  SKCIIEPUMEHT  (TpeBpalleHus
OPraHWYEeCKHUX BEIIECTB IPU HATPEBAHWM, NOJYYCHHE HTHIICHA
U H3Y4YCHHE €ro CBOMCTB, KAayeCTBCHHBIC pEaKIMH Ha
aNblIEruabl, KpaxMala, YKCYCHYK KHCIOTY; JeHaTypaunus
0€IKOB NP HarpeBaHHM, [IBETHBIE PEAKLIUU OEIKOB; IPOBOIUTH
peakuMd HOHHONO OOMEHa, OIpelensaTb CpeAay BOJHBIX
pacTBOPOB, KaUECTBEHHbIE peaKIMM Ha Cyibdar-, kapOoHaT- U

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHMS; pemarhb
SKCIEPUMEHTaIbHBIE 3a7aud 1o Temam "Metamwibl" u
"Hemeramiasl") B COOTBETCTBMM C TIpaBWJIaMU  TEXHUKH
0e30MacHOCTH  TNpPU  OOpaleHud ¢ BEHIeCTBAMU  H

J'Ia60paT0pHBIM 060py,Z[OBaHI/IeM; NpEACTaBJIATE PE3YJIbTATHL
XUMHUYCCKOTO OJSKCIICPUMCHTA B (l)OpMC 3aI1nucu ypaBHeHI/Iﬁ
COOTBCTCTBYROIIIUX peaKHI/Iﬁ n (bOpMyJ'II/IpOBaTB BBIBOJBI Ha
OCHOBC 3TUX PE3YJIbTATOB.




MIPUHUMATh MOTUBBI H apTYMEHTBI IPYTHUX JIOACH MpH
aHaJIM3€e PE3yAbTATOB JCATEIHHOCTH;

MPU3HABaTh CBOE NPABO W NPABO JPYTUX JIIOJCH Ha
OIIIMOKU;

pa3BHBaTh CIIOCOOHOCTH IMOHUMATh MHP C TO3HUIHH
JPYToTo YelI0BEeKa.

OK 07.
ConeiicTBOBATH
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepeKeHHIo,
MIPUMEHSTH 3HaHUS 00
W3MCHCHHH KITMMAaTa,
TIPUHITAITBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JNEUCTBOBATL B
Ype3BbIYANTHBIX
CUTYaIUSIX

JInyHOCTHBIE Ppe3yJabTAThl JAO/LKHBI OTpPakaTb B

YacTH:

JKO0JIOTHYEeCKOr0 BOCIIMTAHMSA:

— Cc(QOpPMHUPOBAHHOCTh  3KOJOIMYECKOW  KYJIbTYpHI,
MOHUMAaHHE BIMSHUS  COLMATbHO-IKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUATBHOMN
cpensl, OCO3HAaHHE  TJI00aNIbHOTO Xapakrepa
9KOJIOTUUYECKHUX TTPOOIIEM;

— IUIAaHUPOBAHME M  OCYIIECTBIEHHWE JEHUCTBUM B

OKpyXKalolllel cpele Ha OCHOBE 3HAHUA IeNel
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUSITHE JECUCTBUM, MPUHOCAIIUX BpPE
OKpY»Kalollen cpene;

yMEHHE MIPOrHO3UPOBATh

9KOJIOTHYECKHE  MOCIEACTBH
JIEUCTBUM, IPEOTBPALIAT UX.

H€6HaFOHpI/I${THHe
MNpECAIIPUHNMACMBIX

MeTtanpeaMeTHbIe Pe3yJabTAThl I0JKHBI OTPAKATH:

OsBJianenue

YHUBepCAJbHBIMU Y4eOHbIMU

NMO3HABATEJILHBIMH el CTBUSIMU:
B) padora ¢ undgopmanueii:

HCIIOJIB30BATh CpeacTtBa I/IH(i)OpMaI_II/IOHHBIX n
KOMMYHHKAIITHOHHBIX TEXHOJIOT Ui B pEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHHu3allMOHHBIX 3aga4 C CO6J'II'0I[CHI/IGM
Tpe60BaHPII>i OPTOHOMHKH, TCXHUKU 6C3OH8.CHOCTI/I,
T'HMT'UCHBI, pecypcocGepexceHI/I;I, IMPaBOBLIX 151

JucuuiinHApHbIe (MpeIMeTHbIe) Pe3yabTaThl M T0JKHBI
0TpakKaTh:

IIP6 01. chopmMupOBaHHOCTH TPEACTABICHUM: O XUMHUYECKOU
COCTAaBIISIONICH E€CTECTBEHHOHAYYHOW KApTHUHBI MHUpPa, POJHU
XAMHUH B TIO3HAHWH SIBICHUH TNPUPOIBI, B (HOPMHUPOBAHHUU
MBIIIJICHASI W KYIbTYPBl JIMYHOCTH, €€ (YHKIMOHAITBHOMN
IPAaMOTHOCTH, HEOOXOJIUMOM JUIS pEIICHUS MPAKTHUYSCKAX
3aJ1a4 U IKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeJie;

IIP6 10. cdhopMHUPOBAHHOCT, YMEHUW COOJIIONATh TpaBUiIA
AKOJIOTUYECKH  IIeJIeCOOOpPa3HOTO0 TOBENCHUSI B OBITY H
TPYAOBOM NIEATENBHOCTH B LIETISX COXPAHEHHUSI CBOETO 3/I0POBBS
U OKpYXKAIOIeW NPHUPOJHON Cpelbl; YYUTHIBATH OIMACHOCTH
BO3JICIICTBUSL HA >KMBBIE OPTraHU3MBbI OIpPENIEICHHBIX BEIIECTB,
MOHMMAasl CMBICJ [OKa3zaTeis MpeNelbHON  JOMyCTUMOM
KOHIIEHTPALUH.
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OTHUUYCCKUX
0€30I1aCHOCTH.

HOPM,

HOpM

MH(POPMALMOHHOM
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIVIMHBI «XUMMUA»

2.1. O0bemM TUCHMINIMHBI M BUABI Y4eOHOH padoThI

Ounas ¢popma

Bua yueOHo# paGoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIIIHHbI 72
BT. U..

TEOpeTUYECKOe 00yIeHne 34
abopaTOPHBIC 3AHITHUS 2
MPaKTUYECKHUE 3aHATHS 34
Camocmosmenvhas paboma 0
IIpomMe:xxyTouHasi aTTecTalUsA (3a4€T C OI[EHKOM) 2

3aounas popma

Bua yueOHo# padoThl

O0neM B yacax

O0beM 00pa3zoBaTeIbHON NPOrpaMMBbl Y4eOHOH AUCHUIIIMHBI 72
B T. 4.

TEOpPETHYECKOE 00yUeHHE 8
ab0paTOPHBIC 3aAHITHS 2
MPAKTUYECKHUE 3aHATHS 8
Camocmosmenvras paboma 52
IIpoMexxyTouHAasi aTTecTalUsA (3a4€T C OI[CHKOM) 2

12




2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

HaumenoBaHue Cojep:kanue yueOHOro MaTepHua/a (0CHOBHOE M NPodeccHOHATLHO OpHeHTHPoBaHHoe)], | O0béM | @opMupyeMble
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NPUKJIATHOH MOIYJIb YacoB | KOMIIETEHIIUH
1 2 3 4
Conepxxanue yueOHOro Marepuaa 64
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH 16
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2 OK 01
OcHoBHbIE XuUMUYEeCKUH 3eMeHT. AToM. Sipo atoma, U30TOMNbI. DJIEKTPOHHAST 000J104YKa. DHEpreTHUecKnue
XUMUYECKHE [IOHATHS |ypOBHH, MOJAYPOBHH. ATOMHBIE OopOWMTanH, s-, P-, d- smeMeHTh. OCOOCHHOCTH pacrpe/Ie/iCHuUs 1
U 3aKOHBI, CTPOEHHE |JIEKTPOHOB MO OPOUTAIAM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAS
aTOMOB  XUMHYECKHX |KoHuUTyparus arToMOB. OCHOBHBIC XUMUYECKUE 3aKOHBI
JJIEMEHTOB IIpakTH4yecKkHe 3aHATHSA
[Ipaktuueckass padota Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHUMHUU W PACUeThl TIO
YPaBHCHHUSM XUMHUYCCKHX PEAKITHID».
OTHOCHUTENBHBIE aTOMHAsT W MOJICKYJspHas Macchl. MomsipHas macca. KomnyecTBo BemiecTBa. 1
MaccoBas nm0is BemecTBa. 3akoH ABoraapo. MousipHbiii 00beM ra3oB. OTHOCHTENbHAs
IJIOTHOCTH ra30B. Pacyersl Mo ypaBHEHUSM XUMHYECKUX PEaKLUUN C MCIOJb30BAHUEM MacCOBOM
JI0JIA BEIleCTBa, 00beMa (HOpMaIbHBIEC YCIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 1.2. Coaep:xaHue y4eOHOro Marepuaja 2 OK 01
[lepuoauueckuii IIpakTHuyeckne 3aHATHS OK 02
3aKOH n |[Ipaktuueckast pabora No2. «3yueHue nepuondeckiux 3aKOHOMEPHOCTEH U MX B3aWMOCBSI3U CO
HepnozmquKa}I CTPOCHHUCM aTOMOBY.
cucremMa XUMHUYECKHUX |[lepmomamyeckas cucrema xumuyeckux siaeMeHToB JI.M. MenneneeBa. CBsi3b MEPUOAMYECKOTO
snementoB  JI. . |3akoHa u [leproanyueckoil CHCTEMBI XUMHUYECKHX DJIEMEHTOB C COBPEMEHHON TECOPUEH CTPOCHUS 5

MeHI[eJ'IeeBa, HUX CBA3b

c COBPEMEHHOM
Teopuen CTPOEHUs
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBONCTB XMMMUYECKHX 3JEMEHTOB, OOpa3yeMblX HMHU
IPOCTBIX M CJIOKHBIX BELIECTB IO Ipynnam M nepuoaam llepumoauueckoil cuctemsl. 3HaueHHE
NEePUONYECKOT0 3aKOHA W CHCTeMbl XMMMYeckux snemeHToB J[.M. MenzeneeBa B pa3BUTHU
HayKH.

VYcTaHOBIIEHHE CBSI3U MEXIY CTPOEHHEM aTOMOB XMMHUYECKHMX 3JEMEHTOB M IEPHOJANYECKUM

% O6pasoBaTenpHas opraHU3aLys BIIPaBe CAMOCTOSTENHLHO ONPENEIATh 10CIE[0BATENbHOCTh H3YIEH s PA3elioB U TeM, BXOAAIIMX B HUX, 4 TAK/KE NepepaclpeIeaTh KOIUYEeCTBO
YacoB JJIsl OCBOCHHSI 00YJAIOIIMMUCS yIeOHOr0 MaTepuaa, ¢ y4eToM JIOTUKU (JOpMHUPOBAHHUS AUCIUILTHHAPHBIX PE3YIBTATOB, OOIIUX U MPOPECCHOHATBHBIX KOMITETCHIIHH,
MEXIIPEIMETHBIX CBS3€H ¢ APYrIMHU AUCIUILIMHAMYA 00Ie00pa30BaTEIbHOTO 1 00MIenpodeccHOHabHOro ukiIoB yuebnoro miana OIT CIIO.
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M3MEHEHHUEM CBOMCTB XMMMYECKHUX JJIEMEHTOB U UX COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM
Ilepuoanueckoil cucreMbl. PemeHue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapaKTepU3alUi0 XUMHYECKHX JJIEMEHTOB «MeTajuinyeckue / HEMEeTaJUIMYeCKHe CBOWCTBA
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUHM C HMX AIEKTPOHHBIM CTPOCHHEM H IIOJIOKEHUEM B
NIEPUOANYECKON CHCTEME XMMUYECKUX d1eMeHToB /[ M. MenneneeBa»

Tema 1.3.

Crpoenue  BemiecTBa
u pupoa
XUMHYECKOM  CBSI3H.
Mmuoroo6pasue
BEILIECTB

Conepxxanue yueOHOro MarepuaJsa

Crpoenue BeniecTBa. XUMHUYECKas CBsA3b. BUibl XMMHUECKOH CBSI3M (KOBAJIEHTHAsl HEMOJISIpHASI U
MOJISIpHAsi, MOHHAs, MeTauimdeckas). MexaHu3Mbl 00pa30BaHUs KOBAJECHTHOM XHMHYECKOM
CcBA3M  (OOMEHHBIH M  JIOHOPHO-aKLENTOpHbIi). BogoponHas  cBs3b.  BaneHTHOCTb.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI M aHUOHBI

HpaKTuquKue 3aHATUSA

[MpakTudeckas padora Ne3. «CTpoeHHE BelIeCTBa U MPUPOIA XUMHUCCKON CBSAZM.
JleMoHcTpalmsi Mojienel KpUCTAJUIMYECKUX PEeUIeTOK: HMOHHOW (XJIOpWJ HaTpus), aTOMHOM
(rpadut u anmasz), MOJIEKYISIPHOUN (YTIEKUCIBIN Ta3, MOJ), METAIIMYECKON (HATpUi, MarHui,
Melb). PelieHne mpakTHYeCKUX 3aJlaHUMl Ha COCTABIIEHHE 3JIEKTPOHHO-rpaduueckux (opmyi
aneMeHToB |—4 neprooB

OK 01

Tema 1.4.
Knaccudukanus,

i HOMEHKJIaTypa
HEOPraHMYeCKUX
BEIIECTB

Copep:xaHue y4eOHOI0 MaTepuaja

Knaccudukanus Heopranuueckux Beuiects. HomeHknatypa HeopraHu4ecKuX BeniecTB (OKCH/IBI,
TUAPOKCUABI, KUCIOTHI, cojiM). BemiectBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOCHMSL.
ArperaTtHble COCTOsSIHUSI BemiecTBa. Kpucrammueckue u  aMopgHBIE BeEIIEeCTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMBl KPUCTAJUIMYECKUX PEIIETOK (aTOMHAasi, MOJICKYJsIpHas,
HMOHHAsI, MeTajIn4yeckas). 3aBUCMOCTb CBOMCTBA BEHIECTB OT THIIA KPUCTAITNYECKON PEIIETKU

IIpakTHYecKue 3aHATHS

[IpakTuueckas paborta Ned. «HomeHk1aTypa HEOPraHMYECKUX BEILIECTBY.

Pemenne npaktuyeckux 3agaHuii no kiaccupukaluu, HOMEHKIAType U XUMHUYEeCKUM (popmyaam
HEOPraHMYECKUX BEIEeCTB PAa3JIMYHBbIX KIAcCOB (yrapHbIii ras, YrJIEKUCIBIH Ta3, aMMUaK,
raiieHas W3BeCTb, HeETralleHas W3BECTh, MUThEBAs COJa M JPYTUX): Ha3BaHHs BEIIECTB IO
mexayHapoauoii (MIOITAK) wnu TpuBHManbHOW HOMEHKIAType M COCTaBleHHE (QOpMYIIbI
XMMHUYECKHUX BEIIECTB, OMpeIelieHne NPUHAUIKHOCTH K Kiaccy. Ilouck wmHbopMmanuu 1o
Ha3BaHUAM, HJEHTHU(UKATOpaM, CTPYKTYpHBIM (popMynaMm. AHanu3 XMMHUYECKON MH(popMaluy,
M0JIydaeMOil M3 Pa3HbIX HCTOYHUKOB (CpeAcTB MaccoBoi HHpopmaiuu, cetb HHTepHET M

JApyrue)

OK 01
OK 02

Tema 1.5.

Conepxanue y4eOHOro Marepuasia

OK 01
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Turmmsl XUMHWYECKUX
peakuui

Xumnueckass peakuus. Kiaccudukanus XMMHUYECKHX peakIMid B HEOPTaHUYECKOH |
OpraHMYECKOM XUMHUHU. 3aKOHBl COXPAHEHHUS MAacChl BEIIECTBA, COXPAaHEHUS W IpPEBpAlLEHUs
SHEPruM MpU XUMHUUYECKUX peakuusix. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKuu (ypaBHEHUS
OKHCJICHUSA-BOCCTAHOBJICHUS,  CTEIIEHb  OKHUCICHHs, OKHCIMTEIb W  BOCCTAHOBUTEIb,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMM B IPUPOJAE, IPOU3BOACTBEHHBIX IpoLEeccax U
KHU3HECATSIILHOCTH OPTaHU3MOB)

Tema 1.6.
CKOpOCTh XUMHUYECKUX
peakuuii. XUMHYECKOE
paBHOBECHE

Conepxxanue yueOHOro Marepuasa

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3IM4yHbIX (AKTOPOB: MPUPOABI pPEArupyrOIINX
BEIIECTB, KOHLEHTPALIMU PEArupyIoNINX BELIECTB, TEMIIEpaTypbl M IUJIOMIAJN PEAKIIMOHHOM
noBepxHOCTU. TemnoBbie 3P(EeKThl XUMUYECKUX PEAKIUIl: IK30- ¥ SHJOTEPMHUUECKUE PEaKIUH.
OOpatumble peakuuu. Xumuueckoe paBHoBecue. @DaxkTOpbl, BIMSAIOINIME HA COCTOSHHUE
XMMHUYECKOTO paBHOBeCHsI (KOHLEHTpAlUsi PEearecHTOB WM MPOAYKTOB pPEaKIHH, IaBJICHHE,
temneparypa). [Ipunnun Jle Hlatenbe

IIpakTHyeckue 3aHATHS

[IpakTnueckas pabota Ne5. «BnusiHMe pa3IM4HBIX (AKTOPOB Ha CKOPOCTh XUMHUYECKON
peaxum».

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl HAa aHanu3 (AKTOPOB, BIMAIOUIMX Ha
U3MEHEHHE CKOPOCTH XMMHYECKOU peakluu. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM PEAKLUH OT
IIPUCYTCTBUSL KaTalu3aTopa Ha IPUMEPE DPA3NIOKECHHS IEPOKCHIA BOAOPOJA C IOMOIIBIO
JUOKCHJA MapraHiia M Karajassl. PelmeHue NpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUN  Ha
npuMmeHenue npuHuuna Jle-Illarense s HaxOXAECHUA HANPAaBICHUS CMELICHHS PABHOBECHS
XUMUYECKON peakluy U aHaIu3 GakTOpOB, BIUSIONIMX Ha CMEIEHHEe XUMUYECKOTO paBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopHI, Teopus
IEKTPOJIUTUYCCKOM
JIMCCOLIMAIIAH u
HOHHBINA 00MEH

Copep:xaHue y4e0HOIr0 MmaTepuaJja

PactBopbl. Bunel pacTBOpoB MO COAEPKAHUIO PACTBOPEHHOTO BeUIECTBA. PacTBOPUMOCTS.
[lonsitTne o nucnepcHbIX cucreMax. McTuHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBas nous
BelecTBa B pactBope. [lonarue o BogopoaHom mnokazarene (pH) pactBopa. DieKkTpoauTudeckast
mucconuranus. CuibHbIE U clla0ble JIEKTPOJIUTHI, HEIJEKTPOIUTHI. Peakiiuu HoHHOTro 0OMeHa

JlaGopaTopHble 3aHATHS

Jlaboparopuas padota Nel «IIpurotoBineHue pacTBOpoB».

[IpuroroBnenne pacTBOpOB 3aJJAHHOM MAacCOBOW J0JIEW PACTBOPEHHOTO BEIIECTBA, MPOBEIACHUE
peakiuii  HMOHHOrO OOMEHa, OmpeAeNieHHe Cpelbl PACTBOPOB BEIIECTB C  MOMOIIBIO
YHHUBEpPCATbHOTO HMHIMKATOpa (KHCNas, HEHTpanbHas, IIelo4Has). 3aJlaHus Ha COCTaBJICHHE
WOHHBIX peakiuii. PereHne mpakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3aJaHHil Ha pPacTBODHI,

OK 01
OK 02
OK 04
OK 07

15




UCTOJIb3yeMble B OBITOBOM 1 MPOU3BOICTBEHHON AEATEIBHOCTH YEJI0BEKA

KonTposabnasi pabora
1

CrpoeHue BeliecTBa U XMMHUYECKUE peakiuu (1o paszaeny 1)

Pasjnen 2. Heopranuyeckasi xumusi

10

Tema 2.1.
DOU3HKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIECTB

Conep:xxanue yueOHOro Marepuaja

Meramnbl.  Tlonoxkenue wetaimioB B Ilepuommdeckodt cucTeMe XUMHUYECKHX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHHSI DIIEKTPOHHBIX 000JI0YeK aToMOB MeTawioB. OOmue Qusnyueckue
cBoiictBa MeTauioB. CIlaBbl METAJIOB. DJEKTPOXUMHYECKUN psAJl HAMPSHKEHUM METalIoB.
XWMHUYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATPUH, KalWi, KaTblUi, MarHUW, aTlOMUHHM,
[IUHK, XpOM, JKeJIe30, Menb) U ux coeauHeHwil. OOmwue crmocoObl MOTYYSHUS METaJJIOB.
[IpuMeHeHne MeTaIJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenne HemeraioB B Ilepuonnueckoi cucreme XuMHYecKux anemeHToB /.M.
MenneneeBa 1 0COOEHHOCTH CTpOeHUS aTOMOB. DU3MUECKHE CBOWCTBAa HEMETAIJIOB. AJUIOTPOIHUS
HEMETAJUIOB (Ha mpuUMepe Kuciopoia, cepbl, (hochopa u yriaeposa). XMMHUECKHE CBOWCTBA H
MMPUMEHECHHE BOKHEHIITUX HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta, pocdopa, yriaeposa u KpeMHHs)
U WX COEOUHEHHH (OKCHAOB, KHUCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOJHBIX COEIWHEHUN).
[IprmeHeHne BaXHENIINX HEMETAJJIOB U UX COCIMHEHUN

XUMHYeCcKre CBOMCTBA OCHOBHBEIX KJIAacCOB HEOPraHM4€CKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojiel m ,Z[p) I'eneTmyeckass CBS3b HEOPraHNM4YC€CKUX BEIICCTB, IpPHHAMICKAIIUX K
Pa3JIMIHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB IIPOCTBIX BEIICCTB, BOAOPOAHBIX
COCI[I/IHGHI/II\/'I, BBICHINX OKCHUJIOB U THAPOKCHUIOB

IIpakTHYecKkue 3aHATHS

[IpakTiueckas padota Ne6. «DU3MKO-XUMUYECKUE CBOMCTBA HEOPTAaHNUUECKUX BEIIECTBY.
CocraBieHne ypaBHEHUH XHUMHYECKHX pEaKIUil C y4acTHUEM TMPOCTBIX U  CJIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAIJIOB U HEMETaUIOB, OKCHIOB METAJIOB, HEMETAIOB U
aM(pOTEepPHBIX DJIEMEHTOB; HEOPraHMUYECKUX KHCIOT, OCHOBAaHUN M aM(OTEPHBIX THAPOKCHJIOB;
HEOPraHUYECKHX COJIEH, XapaKTEepU3YIOIIUX UX CBOUCTBA.

Pacuétel Macchl BemecTBa Ui 00bEMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIU
00BEMY OIHOTO M3 YYACTBYIOIIUMX B PEAKIIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMUYECTBA
BEI[ECTBA) MPOJYKTOB PEAKIMU, €CIM OJHO M3 BEIIeCTB MMEeT NMpuMecH. PelieHne mpakTHKO-

OK 01
OK 02
OK 04
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OPUEHTUPOBAHHBIX 3aJaHUK Ha CBOMCTBA, COCTAB, IOJIydCHHE U 0€30MaCHOE HCIOJIb30BAHUE
BOXHEHWIIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPO(eCCHOHAILHON AEATEIbHOCTH YeJI0BEKa

Tema 2.2.

Conepxxanue yueOHOro Marepuasa

WNnentuduxarms

JlabopaTopHble 3aHATUSA

HCOPraHNM4CCKUX
BCIICCTB

JIaboparopuas padota Ne2 «neHTH(UKANS HEOPTaHUIESCKUX BEIIECTB.

Pemmenue OKCIICPUMCHTAJIBHBIX 3a/a4 M0 XUMHUYCCKUM CBOMICTBAM METAJIOB U HEMCTAJLJIIOB, IIO
paclio3HAaBaHUIO W TIOJNYYEHHIO COCIUHEHMH METAIOB W HEMETAUIOB (B3aMMOJCHCTBHUE
TUAPOKCUIA ANIOMHUHHS C pacTBOpPAMU KUCJIOT M 1ienodeld,). nentuduxaius HeopraHM4ecKux
BCIIIECCTB C HCIOJIB30BAHUEM HX @HSHKO-XHMH‘IGCKHX CBOP’ICTB, XapaKTCPHBIX KauCCTBCHHBIX
peakuuii. KauecTBeHHBIE peakuuu Ha cyiabgaT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha KaTHOHBI
METAJIJIOB U KATUOH aMMOHUA

OK 01
OK 02
OK 04

KontpoabHas pabGora
2

CBolicTBa HEOPraHUYECKUX BELIECTB (10 pa3aemy 2)

Pa3znea 3. Teopernueck

e OCHOBbI OPraHUYecKO XMMHUU

Tema 3.1.

Copep:xaHue y4eOHOro marepuasa

Knaccudukanus,
CTpOCHHUE u
HOMCHKJIaTypa
OpPraHMYECKUX BEIIECTB

[Ipenmer oprannveckoit XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUCHUE B MOJYyYEHUU HOBBIX
BEIIECTB M MaTepuasioB. Teopus cTpoeHUsi opraHuueckux coenuHeHuii A.M. Bbyrneposa, eé
OCHOBHbIE T0JI03keHUsA. CTPYKTYpHBIE (DOPMYIIbI OPraHUYECKHX BEIIEeCTB. [ OMOJIOTHs, H30MEPUSL.
XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSIX: KPATHBIE CBSI3H, G- U T-CBS3U.

[IpencraBinenne o kiaccuukalMy oOpraHUyYecKkux BemlecTB. HoMeHKiaTypa oOpraHHYeCcKHX
coelMHEeHUH (cucTeMaTu4ecKas) 1 TpUBUAIbHbIC HA3BaHUS BaXKHEHIIUX MPEACTaBUTENCH KI1acCOB
OpPraHMYECKUX BEIECTB

IIpakTHYecKue 3aHATHS

[IpakTuueckas padota Ne7. «HomeHKIaTypa OpraHUYECKUX BEIIECTBY.

OszHakomiieHHe ¢ oOpa3namMu OpraHMYecKMX BEIIECTB M MaTepuajaMH Ha HUX OCHOBE,
MOJENUPOBAHNE MOJIEKYJl OPraHUYECKUX BEIEeCTB, HAOMIOICHIE U OMMCAHUE JIEeMOHCTPALMOHHBIX
OTIBITOB IO MPEBPALICHUIO0 OPTaHUYECKHUX BEIIECTB IMPU HArpeBaHUHU (IUIaBJICHHUE, OOYTIIIMBaHUE U
ropenue). CocTaBieHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OpraHMYeCKUX BEIECTB
OTIENbHBIX KJIACCOB, HCIOJB3Yysl HMX Ha3BaHUS 10 CUCTEMAaTHMYeCKOM U TpPUBHAIBHOU
HOMEHKJIaType (ITHJIeH, aleTHIeH, TIulepuH, (eHon, Qopmanpaerua, YKCycHas KHCIOTa,
riunuH). Pacdersl mpocTteifmieit GpopMynbl opraHMYecKOd MOJIEKYNbI, UCXOAS M3 SJIEMEHTHOTO

cocrtana (B %)

OK 01

Pasnen 4. Yraesogopoabt

10
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Tema 4.1. Conepskanne y4eGHOro MaTepuasia 8 OK 01
Yrneponopoasl U HX|[IpenenbHble yIIeBOJOPOIbI (aIKaHbl): COCTAB U CTPOEHUE, TOMOJIOTMYECKHH psil. METaH | STaH: OK 02
IPUPOJIHBIC MCTOYHHKH| COCTAB, CTPOEHHE, (DM3UYECKUE M XMMHYECKHE CBOMCTBA (PEaKIMHM 3aMEICHHMS W TOPEHHs), 2 OK 04
MOJIyYeHHE ¥ IPUMEHEHHE.
HenpenenbHble yrieBo0poibl (aIKEHb, aJIKaUEHbl, aJTKUHBI).
AJIKeHBI: COCTaB W CTPOCHHE, TOMOJIOTHUECKUH psl. DTHIEH W TMPOMUIIEH: COCTaB, CTPOCHUE,
¢bu3nveckne U XUMUYECKHE CBOMCTBA (pEeaKkUWU TUAPUPOBAHUS, TAIOTEHHUPOBAHUS, THIPATAIINH,
OKHCIICHHSI U TIOJITMMEPH3aIlH) TOJTydeHNE U TIPUMEHEHHE.
Anxaauensl: OyramueHn-1,3 u metunOyraaueH-1,3, XMMHUUECKOe CTPOEHME, CBOWCTBA (peakuus 4
MOJIMMEPHU3aIH ), TPIMEHEHUE (711 CHHTe3a MPUPOTHOTO U CHHTETHYECKOTO KaydyKa U Pe3UHBI).
AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psii. AIETUIEH: COCTaB,
XHUMUYECKOe CTpOeHHe, (HU3MUECKHe W XHUMHYECKHE CBOWCTBa (pEakIuu THAPHUPOBAHUS,
raJIOTeHUPOBAaHUS, TUApATallMd  TOpPEHWs), TOJy4YeHHe W  TNpUMEHeHHe  (MCTOYHUK
BBICOKOTEMITEPATYPHOTO TUIAMEHH ISl CBAPKU U PE3KH METAJIIOB)
ApoMaTtuyeckue yrieBoJopoabl (apeHsl). beH3on u Toiyon: cocTaB, CTpOoeHHE, (pU3HUECKUEe U
XHUMUYECKHE CBOMCTBA (peakIy TajJOTCHUPOBAHHUS M HUTPOBAHWS), TIOJTyUYeHHE M TPUMEHEHHE.
ToxkcuyHOCTh apeHOB (BIMSHME OCH30J1a Ha OpPraHM3M uesloBeKa). ['eHeThueckas CBsI3b MEXKIY
YTJIEBOJOPOJAMH, IPUHAUIEKAIUMHU K Pa3JIMYHBIM KJIaccaM.
[IpupoaHbIe HICTOYHUKHU YTIIeBOAOPOI0B. [IpupoaHblii ra3 u nmomytHbie HeQTsAHbIE ra3bl. HegTh 1 2
e€ mpoucxoxacHue. CrocoObl TmepepabOTKH HEPTH: TEPEroHKa, KPEKUHT (TePMUYCCKHUH,
KataiuTuueckuil), mnupoaus. Ilpoaykrel mepepa®GoTku  He(pTH, UX INPUMEHEHUE B
IIPOMBIIIIEHHOCTH
1 B ObITy. KaMeHHBIH yroJib U IPOJyKThI €ro nepepadoTKu
Tema 4.2. Copep:xaHue y4eOHOIro MmaTepuaja 2 OK 02
@usuko-xumuyeckue |JlaGopaTopHble 3aHATHS OK 04
CBOMCTBA JIaGopatopHas padota Ne3 «CBoiicTBa yrieBOJOPOIOBY.
YIJIEBOJOPOJOB TpuBnanbHas U MexayHapoaHas HOMEHKJIATypa, XUMHUECKHE CBOMCTBA, CHOCOOBI MOJIyYEHHS 5
yrieBofopooB. [lonyueHue sTuiieHa W U3ydeHHE €ro CBOMCTB. MojenupoBaHHE MOJEKYl U
XUMUYECKUX TMPEBPALCHUN YIIeBOJOPOJIOB (Ha MpUMEpe 3TaHa, 3TUJICHA, alleTWIeHa U Jp.) U
raJIoreHONPOU3BOIHBIX
Pasnea 5. Kucsiopogocoaep:kamme opranHudecKie coeIMHeHus 14
Tema 5.1. Coaepikanue y4eOHOro MaTepuajia 2 OK 01
Crnptsl. DeHON [IpenenpHble 0THOATOMHBIE CIIUPTHI (METAHOJ M ATAHOJI): CTPOCHHE, (PU3MUECKUE U XUMHUUECKUE 2 OK 07
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CBOMCTBa (peakUUM C AKTUBHBIMM METaJlIaMH, I'aJIOT€HOBOJOPOAAMHU, TOPEHHUE), NPUMEHEHHUE.
Bonoponsbie cBsizu MeEXIy MoOJIEKylamMu COUPTOB. DU3MOJIOTMYECKOE JAEHCTBUE METaHOJA U
3TaHOJIa HAa OPraHU3M Y€JIOBEKa.

MHoOroaToMHbI€ CIUPTHI (3ITUICHIJIMKOJIb U TIULEPUH): CTPOCHHE, (PU3MUECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJEHCTBHE CO WICJIOYHBIMM MeETaJlyIJaMH, KadeCTBEHHAs peaklus Ha
MHOTOATOMHbIE CHUPTHI). PU3NOIIOTMYECKOE JEWCTBUE HAa OpraHu3M uesnoBeka. IIpumeHnenue
[JIMLIEPUHA U STHJICHTJIUKOJISL.

®enon. CrtpoeHHE MOJIEKYNbI, (U3NYECKHE M XUMHUYECKHE CBOMCTBa (eHosa. TOKCHYHOCTH
(beHoma, ero GU3MOJIOTHYECKOE JACHCTBHE HA OpraHu3M uesnoBeka. [Ipumenenue penomna

Tema 5.2.

Anbaerupl.
KapGoHOBBIE KHUCTOTHI.
CrnosxHble 3¢upbl

Conepxxanue yueOHOro Marepuaja

Anbrerunpl U KETOHBI ((opManbaerui, ameTalbJeruj, AaneToH): CTpOeHHEe, (U3NYecKue Hu
XMMHUYECKHE CBOMCTBa (peakuuM OKHUCJIEHHS] M BOCCTAHOBJICHHUS, KayeCTBEHHbBIE DPEAKIINH),
MOJIy4Y€HHUE U MPUMEHEHHE.

OAHOOCHOBHBIE TpefeNibHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAs W YKCYCHAas KHCJIOTHI):
CTpoeHHe, (Qu3nueckue U XHMHUYECKHME CBOWCTBa (0OIIMe CBOICTBA KHCIOT, peakuus
sTepuduKanmum), TodydyeHHe | mnpumeHeHue. CreapuHOBasi U OJIEMHOBAs KHUCJIOTHI Kak
IIPEJCTaBUTENN BBICIIUX KapOOHOBBIX KHUCIOT. MbliIa KaK COJIM BBICHIMX KapOOHOBBIX KHMCIIOT, UX
MOIOIIlEE IECHCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['Maponu3 cinoxHbIX 3¢upoB. XKupsl.
I'maposns xupos. [IpuMenenue xrpoB. brosiornyeckas posb )KUpPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYriaeBoasl

Conep:xaHue y4eOHOro MmaTepuasa

VYriueBopl: cocTaB, KiaccuuKamus YrieBoaoB (MOHO-, JHW- W TOJHMcaxapuibl). [Jroko3a —
MPOCTEHIIMI MOHOCAXapHa: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (DU3MYSCKUE M XHMHUYCCKHE
CBOMCTBa TJIIOKO3bI (B3auMmojelictBue ¢ ruapokcuaoM wmeau (II), okucieHne aMMHUAYHBIM
pacTBopoM okcuza cepedpa (I), BoccraHOBICHHE, OpPOKEHHUE TIIFOKO3bI), HAXOXKICHHUE B MPUPOJIC,
MPUMCHEHHE TJIFOKO3bI, OHOJIOrMYecKass poJib B JKM3HEICATEIBHOCTH OpraHM3Ma dYeloBeKa.
dotocunTe3. PPyKTO3a KaK U30MEP TITFOKO3bI.

Caxapo3a — NpEJACTaBUTENb AMCAXapUJOB, THIAPOJIM3 Caxapo3bl, HAXOXKJICHHUE B MPUPOJC U
MIPUMCHCHHE.

[Tonucaxapuapl: Kpaxmaa W IEUIJI03a KaK MPUPOJHbIE MoiuMepbl. CTpoeHHe Kpaxmaia M
LEJUTI0NO03bI, (PU3MUECKre U XUMUYECKUE CBOMCTBA KpaxMana (TUAPOJIN3, KaueCTBEHHAs peaKIus ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHUYECKUE

Conepxanue yueOHOro Marepuasa

IIpakTHYecKHe 3aHATHA

IR

OK 01
OK 02
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CBOIiCcTBa
KHUCJIOPOI0COAECPIKAILINX
OpraHNYECKUX
COCTMHEHNH

[IpakTnueckas
COCAMHEHUI».
TpuBnanbHas U MeXAyHApOIHAs HOMEHKIIATYPa, XUMHUYECKHE CBOWMCTBA, CHOCOOBI MOJTYYCHHS
CIHUPTOB U (HEHOJIOB, KAPOOHOBBIX KHCIOT M A(PHUPOB, ABIACTHAOB U KeTOHOB. COCTaBICHHE CXEM
peakumii (B TOM 4YHCIE IO MPEUIOKEHHBIM IIETIOYKaM MPEBPALICHHUI), XapaKTePU3YIOUINX
XMMUYECKHE CBOMCTBA KUCIOPOI0COICPKAIINX OPraHUIECKUX COSTMHEHHUI

pabora Ne8. «HomeHkmaTypa  KHCIOPOJOCOACPKALINX  OPraHUYECKUX

[MpakTdeckas pabora Ne9. «Xumudeckwe W (U3HUECKHUE CBOWCTBA KHCIOPOJIOCOIEPIKAIIIX
OpraHUYECKUX COCAMHEHUSD.

[IpoBenenue, HaOMOJEHHE U ONHMCAHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIHPTOB,
Ka4eCTBCHHBIC PEaKI[MH OJHOATOMHBIX CHHUPTOB (OKUcIeHHe 3TaHoia okcuaoM wmemu (1)),
MHOTOATOMHBIX CHUPTOB (B3aumojieiicTBue riunepuHa c¢ ruapokcuaom meau (Il)), anpaernnos
(oKuCIIeHHe aMMHaYHbBIM pacTBOpoM okcuaa cepeopa(l) wu  ruapokcumom memam (1),
B3aMMO/ICHCTBUE Kpaxmalia C H0JIOM), U3y4eHHe CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI

OK 04

Pa3znea 6. A3oTconepskanye OpranHnyecKkue coeIuHeHus

o

Tema 6.1.
AMWHEL
AMHPHOKHCIIOTEI.
benkn

Copep:xxaHue y4eOHOro MmaTepuaja

AMUHBI: METWJIAaMHH — NPOCTEHIINN NPEICTaBUTENb aMHHOB: COCTaB, XHUMHYECKOE CTPOECHHE,
¢bu3nyeckrue 1 XMMUUYECKHE CBOICTBA, HAXOXKIEHUE B IPUPO/IE.

AMMHOKHCIOTBI Kak aM(OTepHble OpraHMYecKue coequHeHus. DUu3nuecKkue U XUMHUYECKHE
CBOMCTBA aMMHOKUCJIOT (Ha IpuMepe IMLIMHA). buosormdyeckoe 3HaueHHWE aAMHHOKHCIIOT.
IlenTnael.

benku xak npupoassie nosumepsl. IlepBuyHas, BTOpUYHas W TpeTUYHas CTPYKTypa OENIKOB.
XUMHUUYECKUE CBONCTBA OEJIKOB: THAPOJIN3, JEHATYpallHsl, KAYECTBEHHbIE PEaKI[MH1 Ha OEIKH

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota NelO. «CBoiicTBa a30TOCOIEPKAIIMX OPraHUYECKUX COCTUHECHHI.
Ou3nyecKue 1 XUMUYECKHE CBOWCTBA aMUHOB (PEaKIMK C KUCIOTAMU U TOPEHHS) U aMUHOKHUCIIOT
(Ha mpumepe raunuHa). HabmioneHne u onucaHue JAEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalUs
OEIIKOB MPH HArPEBAHMH, I[BETHBIEC PEAKITIH OCJIKOB

OK 01
OK 02
OK 04

Pasnena 7. BeicokomoJie

KYJSIPHBIC COCTHHCHUSA

Tema 7.1.
IInmacTMacchel.

Conepxanue yueOHOro Marepuasa

N

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
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Kayuyku. BonokHna [Ipaktuyeckas pabora Nell. «CuHre3, aHanu3 H KiIaccH(UKaus BBICOKOMOJICKYIISPHBIX OK 04

COCIMHECHUIN»

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYIISIDHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,

CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpHU3AINH, CPEIHSsI MOJIeKYIsipHas wmacca. OCHOBHBIE

METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUH — MOJIMMEPH3aLns U MOJMKOH ICHCALIUSI.

O3nakomiieHHe ¢ 0o0paslamM MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB:

TUTacTMacchl (TIOIMATHIICH, TOJMIIPONUIICH, TOJIMBHHUIXJIOPUI, TOJIUCTUPOII); HATYPAIbHBIA U

CUHTETHYECKUE Kayyyku (OyTaJueHOBBIM, XJIOPONPEHOBBII U HW30MPEHOBBIN); BOJOKHA

(HatypanbHble (XJIOTMOK, IIEPCTh, WIENK), HCKYCCTBEHHBIE (aleTaTHOE BOJIOKHO, BHCKO03a),

CHHTETHYECKHE (KaIPOH M JIABCAH)
KonTposabHasi paborta .
3 CTpyKTypa ¥ CBOWMCTBA OPraHMUYECKUX BEIIECTB (110 pasjaenam 3-7)
IIpodeccnoHabHO OPUEHTUPOBAHHOE COJlepKaAHME (COAepPKAHUE PUKJIATHOTO MOLYJIs1)
Paznea 8. Xumusi B ObITY M IPOU3BOJACTBEHHOH AeSITEJIbHOCTH YeJI0BEKa OK 01
Tema 8.1. Conep:xaHue y4eOHOro MaTepuajia OK 02
XUMHYECKHE IMpaBuiia 5KOJIOTHYECKH I€JIECO00PA3HOr0 MOBENEHUS B OBITY M TPYIOBOM IEATEILHOCTH B OK 04
TEXHOJIOTHH LENSX COXPAaHEHUS CBOETrO 3I0POBbS W OKPYKAIOIIEH NPUPOAHON Cpelbl, OINAaCHOCTh OK 07
B NOBCETHEBHOM | BO3/ICHCTBHSI HAa JKMBBIE OpPraHM3Mbl OPraHMYECKMX BEIIECTB OTICIBHBIX  KIACCOB

u  npodecCHOHATHHOM
JeSATEIBHOCTH YeJI0BEKa

(YyrneBoJopoJipl, CHUPTHI, (EHOJbI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, alIbACTHUABI U Jp.),
MOoKa3aresb NpeAesbHO IOMYCTUMONM KOHIEHTPALMU U €ro UCII0JIb30BaHHUE.

Ponp xumum B oOecrneueHUM OSKOJOTHYECKOW, SHEPreTMYecKol M MUIleBOH 0e30MacHOCTH,
pa3BUTUM  MEIMIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B 3aBHCHUMOCTH OT BHUJA
podeccuoHabHOM EATENBHOCTH ), HOBBIX MCTOYHHKOB PHEPTUU (aJIbTEPHATUBHBIE UCTOYHUKU
sHepruu). [loHsTHe O Hay4YHBIX METOJaxX I[IO3HAHUS BEIIECTB U XUMHUYECKHX pEaKLUi.
[IpencraBienust 00 OOIMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJYyYEHUS BaKHEHIIMX
BEIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHUAKa, CEPHOM KHCIOTHI, METAHOJIa).

XuMusg U 370pPOBbE UENOBEKAa: IMpaBHja OE30MacHOTO HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KH3HU

IIpakTHYecKue 3aHATHSH

[Ipaktuyeckas padora Nel2. «[IpuMeHeHHE XUMHUECKHUX BEIIECTB W TEXHOJOTHH C y4EeTOM
Oymymieit mpodeccHoHaTbHON AESITETbHOCTIY.

Pemienue keiic-3aau 1Mo TeMaM: TIMIIEBBIC NPOJYKTHI, OCHOBBI PAalMOHAILHOTO ITHUTAHHUS,
BAXHCHINIME CTPOWMTENBbHBIE W  KOHCTPYKIIMOHHBIE MAaTEPUANIbI, CEIIbCKOXO3SHCTBEHHOE




IIPOU3BOJICTBO, KpPACKH, CTEKJIO, KEpaMMKa, Marepuajbl A IEKTPOHUKHU, HaHOMAaTepHUallbl,
TEKCTUJIbHBIE BOJIOKHA, HMCTOYHHMKM DSHEPruH, OPraHWYecKUE M MHUHEpaJIbHbIE YyH00peHus,
JIEKapCTBEHHbIE U KOCMETHYECKHE Mpenaparhl, ObITOBAsE XUMHUS, MaT€pHallbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3ammra: IlpeacraBieHune pe3ylnbTaTOB pEHICHUS Keiic-3a7ad B (GOpMe MHHHU-AOKIAIa
(monmyckaercs MCIOJIb30BaHKE ITpauUeCKUX U NPE3EHTAMOHHBIX MAaTEPUAJIOB)

HpOMe)KyTO'lHaH aTTecTalida M0 JTUCHUILINHE 3a4eT COEeHKOM

Bcero

72
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3. YCJIOBUA PEAJIMBALIMUA ITPOI'PAMMBI U CHUAII/IMHbBI

3.1. TpeGoBanusi K MHHMMAJIBHOMY MATEPUHAIbLHO-TEXHUYECKOMY
o0ecre4eHHI0

Jlis peanv3anuy MporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH MPEIyCMOTPEHBI
CJIEYIOIUE CTIeIIMaIbHbIC TOMEIIECHUS: y4eOHONH XUMUYECKO Tab0paTOpHH.

Db dexTHBHOCT, TpPENoAaBaHUA TUCHUIUIMHBI «XUMHUS» 3aBUCHUT OT
HAJIMYUS COOTBETCTBYIOIIETO MAaTepUATbHO-TEXHUUYECKOTO OCHAIICHHs. ITO
OOBSICHSIETCSI  OCOOGHHOCTSAMM  TUCIUIUIMHBI, B  TEpPBYIO  odepeab, &
OKCMIEPUMEHTANBHBIM ~ XapaKTepOM, IIUPOKHM CIEKTPOM TMPUMEHEHUsS U
NPaKTUYECKOW  3HAYMMOCTBIO. PekomeHayemMoe  MaTepHalbHO-TEXHHUECKOE
oOecrieueHne KaOWHETa XMMUHM M XUMHYECKOH JabopaTopuy BKIIIOYAET:
CHCIMATU3UPOBAHHYI0O MeOelh H CHCTeMBl XpaHEHHs, TEXHUYECKHUE U
DJIGKTPOHHBIE CpPEJCTBA OOydYeHUS, JICMOHCTPAIMOHHBIC Y4eOHO-HATIISATHBIC
nocoOusi, JEMOHCTpAaIMOHHOE O0OpyAOBaHME U TPUOOpPBI, J1a0OPATOPHO-
TEXHOJIOTUYECKOE 000pYyI0BaHHE, JTA0OPATOPHYIO XUMHUYECKYIO TIOCYIY, MOJEIH
(oObeMHBIE W TIUIOCKHE), HATypajdbHbIE OOBEKTHl (KOJUICKIIMH, XUMHUYECKHUE
PEaKTUBbI), 000PYI0BaHUE JTAOOPAHTCKOM.

3.2 IlepeyeHb OCHOBHOW W JONMOJHUTEJILHOW Y4eOHOIl JIUTEPATYPHI,
He00X0IMMOii 1JIS OCBOEHM Sl TUCIUTLIHHbI

Xumud. 3agayHuK : ydeOHOoe TocoOue AJisi cpelHero npodheccuoHaIbHOro
obpazoBanus / moa oobmieit penakiueit I'. H. daneeBa. — Mocksa : M3gaTenbcTBO
FOpaiit, 2025. — 240 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-
9916-7786-8. — Texkct : anexTpoHHbidt // O6pa3oBarenbHas miaatdopma FOpaiit
[catit]. — URL.: https://urait.ru/bcode/561902

Huxonbckuii, A.b. Xwumus: yd4eOHMK UM MPAKTUKYM [JII CPEIHETO
npodeccuonanbHoro oo6pazoBanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3n., nepepad. u mon. — Mocksa : M3gatensctBo IOpaiit, 2025. — 507 ¢. —
(ITpodeccuonanpHoe ob6pazoBanme). — ISBN 978-5-534-01209-5. — Tekct
aMekTpoHHbIM // OOpa3oBarenbHas twiatrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562271

JaitieB, O. C. Xwumwus. JlaGopaTopHbIii TPaKTUKYM U COOPHHUK 3ajad :
yueOHOoe mocobme i cpeaHero  npodeccroHambHOro  0Opa3zoBaHUs /

O. C. 3atileB. — MockBa : MsmarensctBo  IOpaiit, 2026. — 202c. —
(ITpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekct
anekTpoHHBIM // OOpaszoBarenbHas tuiatrgopma FOpait [caiit]. — URL:

https://urait.ru/bcode/598650

OneninukoB, H. H. Xumus. AIropuT™Mbl peilieHus 3aja4 U TeCThI | yueOHOe
nocobue i cpeaHero mpodeccuoHaabHoro oopazoBanus / H. H. Onelinukos,
I'. TI. MypaBbeBa. — 3-e u31., uctp. u aon. — Mocksa : U3gatensctBo HOpaiir,
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2026. — 249 c. — (IIpodeccuonanvuoe oOpazoBanue). — ISBN 978-5-9916-
9665-4. — Texcrt : anexkTpoHHBIN // ObpazoBarenbHas miargopma FOpaliT [cailT].
— URL: https://urait.ru/bcode/585088

Andunorenoa, W.B. Xwumusa. ba3oBwiii ypoeHb: 10—11 kmacchl :
yuyeOHUK i cpenHero  obmiero  ooOpasoBanusi /WM. B. AnpuHoreHosa,
A. B. ba6kos, B. A. [TonkoB. — 2-¢ u3n., ucrnp. u gon. — Mocksa : M3gaTenscTBo
Opaiit, 2026. — 290 ¢. — (O6meo6pazoBatenbublil k). — ISBN 978-5-534-
16098-7. — TekcT : anexkTpoHHbIH // OOpa3oBarenbHas mwiatdopma KOpailt [caitT].

— URL: https://urait.ru/bcode/589219

3.3. UupopmanuonHoe odecreyeHne peau3auy NporpaMmmbl

Jns  peanuzanu  IPOrpaMMBbl

oubnmoreunslii  goun  Yebokcapckoro

HHCTUTYTA ((I)I/IJII/IaJIa) MOCKOBCKOI0 MHOJIMTEXHUYECKOTO YHUBCPCUTCTA HUMCCT

AIEKTPOHHBIE

oOpa3zoBaTejIbHbIE U

UH(pOpPMAIIMOHHBIE JUISL

pecypchbl

HCITOJIb30BaHKsI B 00pa30BaTEIbHOM IIPOIIECCE.

DiekTpoHHO-0MbMoTeunbie cucteMbl (DBC), BKIIOYAIOIINE SJIEKTPOHHBIM
KaTaJIoT U MOJHOTEKCTOBBIC JIOKYMCHTHI:

- ObC «JIAHb» -https://e.lanbook.com/

- O6pasoBarenbHas miathopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

[IpodeccrnonanpHas 6a3a
JTaHHBIX ¥ WH(OPMAIIHOHHO-
CIPABOYHBIC CHCTEMBI

HNudopmanms o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

Yuurtenbckui moprai
https://www.uchportal.ru/

Ypoku, mpe3eHTaluu, KOHTPOJIbHbIE paOOThI, TECTHI,
KOMITBIOTEPHBIE TPOrPAMMBI, METOJMYECKHE pa3paboTKu
110 PYCCKOMY SI3BIKY U JIUTEpAType.

Hay4Has JJICKTPOHHAs
oubnuoteka Elibrary
http://elibrary.ru

Hayunas snexkrponnas oubmmoreka eLIBRARY.RU - sto
KpYIHEUIINH POCCUIMCKHUIA nH(pOpPMaAITMOHHO-
aHAJIMTUYECKUI MopTall B 00JacTH HAYKH, TEXHOJIOTHUH,
MEIUIUHBl M 00pa3oBaHHUsA, coAepKalMidi pedeparsl U
HOJIHbIE TEeKCThbl Oojee 26 MIH HaydHbIX CTaTed H
nyOoNuKaluii, B TOM YHUCIIe 3JIEKTPOHHBIE Bepcuu Oosee
5600 poccuICKUX HAyYHO-TEXHUUYECKHX >KYpHAJIOB, W3
KoTOpeiX Ooniee 4800 >KypHAJIOB B OTKPBITOM JIOCTYIE
cBOOOIHBIN 1OCTYII

Ha noprane mnpexncrtaBiieHbl pas3jidyHble TeMaTUYECKHE
paszienbl, BKIIOYAIOIIKE KaTajJor yueOHOro 000pya0BaHus,

. DK3aMEHALlMOHHBIE UM TEMATUYECKHUE IIIaHbl, IOYpOYHBIE
OO6pa3oBartesbHbIii nopTral
«Vuchan pa3paboTKH, METOJMUYECKYI0 KOIMMUJKY, MaTepuaibl o
MH()OPMALMOHHBIM TEXHOJOTUSAM B IIKOJE, NCUXOJIOTHH
https://www.ucheba.com/ popman ’ ’
JOILKOJIBHOMY BOCIIUTAHUIO, JOTIOJTHUTEIIEHOMY
00pa30BaHUIO, YIPABICHUIO 00pa30BaHUEM M BHEKJIACCHOU
paboT
denepanbHbII noptan | ®enepaneublii  mopran  «Poccuiickoe oOpa3zoBaHuE» —
«Poccuiickoe YHUKaJIbHBI HMHTEpHET-pecypc B cdepe o0Opa3oBaHus H

oOpa3oBaHue» [DIEKTPOHHBIN
pecypc] — https://ro-edu.ru/

HaYKH.
ExxenHeBHO myONMKyeT camble akTyallbHble HOBOCTH,
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AQHOHCBHI COOBITHH, WH(POPMALMOHHBIE MaTEepHAIbl IS
LIMPOKOro Kpyra uurareneil. EkeHenenpHO Ha mopraie
pa3MeInaTcsl SKCKIIO3WBHBIE MaTepHalibl, MHTEPBBIO C
BEAYIIMMHU CIECHUAINCTAMHA — TeJaroraMu, MCUXOJIOTaMH,
YUCHBIMH, PEMOPTAXKH U AaHATUTUIECKUE CTAThH.

UwuraTenu noiaydaroT JOCTYI K HOPMATUBHO-TIPAaBOBOM 0aze
cdeprl 00pa3oBaHMs, OHHM MOTYT IOJIb30BAThCSI CAMBIMH

Pas3siIMYHbIMA  IMOJIC3HBIMKU CEPBHUCAMHU — TaKUMH, KakK
OHJIaf/'IH'TeCTI/IpOBaHI/Ie, OIIPOCHI IO AKTYaJIbHBIM TEMaM U
T.O.

4. KOHTPOJIb MU OINEHKA PE3YJBTATOB OCBOEHUSA

JANCIUIIJIMHBI

KOHTpOJ'IB N OLCHKA PE3YJIbTATOB OCBOCHUA AHCHUIUIMHBI PACKPBIBAKOTCA

uepe3 TUCHUINNIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBIC HaA (I)OpMI/IpOBaHI/Ie O6H_[I/IX )51

HpO(l)GCCI/IOHaJILHLIX KOMHGTGHHI/Iﬁ Mo pasaciyiaM U TEMaM COIACPIKAHUA y‘IG6HOFO

Matcpualia.
Oobmasi/npodeccuonanbHast Pasnen/Tema Tun OLIEHOUHBIX
KOMIIeTEHIUsA MeponpusTHI
OK 01. Beibupats criocoObl pemieHus Tema 1.1-1.7
3a/1a4 TPOPECCHOHAIBHON e TETHbHOCTH Tema 2.1, 2.2
MPUMEHHUTENBHO K pa3IMYHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcTHbI onpoc
Tema 5.1-5.4 Perenne pacu€THbIX 3a1a4
Tema 6.1 HaoOmronenue 3a xoqoM
Tema 7.1 BBINOJHEHHS TPAKTUKO-
Tema 8.1 OPUEHTHUPOBAHHBIX 3aJaHUI
OK 02. Mcnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [IpencraBnenue
CpeICTBa MOUCKA, aHAJIU3a U 1.6, 1.7 pe3yabTaToB
HWHTEpIpeTauu HHHOpMaIiH, 1 Tema 2.1, 2.2 MPAKTUYECKUX U
MH(POPMAITMOHHBIC TEXHOJIOTHH JIJIS Tema 4.1, 4.2 71a00paTOPHBIX paboT
BBITIOJTHEHHS 33]1a4 PO (ecCuOHaTbHOM Tema 5.2-5.4 [IpoBeneHnE XUMHUYECKOTO
JeSITeIbHOCTH Tema 6.1 HKCIEPUMEHTA
Tema 7.1 Beinosinenue
Tema 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 paboTt no
D¢ddexTrBHO B3aUMOICHCTBOBATD U Tema 2.1,2.2 pasfiejam JUCIUIUTMHBI
pa60TaTL B KOJUICKTHBE U KOMaHE Tema 4. 1, 4.2 OHCHKa CaMOCTOATCIIBHO
Tema 5.2-5.4 BBIIIOJIHEHHBIX 3aJaHUN
Tema 6.1 3amura peneHus Keic-
Tema 7.1 3a7a4 (¢ yuetoM Oynyuiei
Tema 8.1 npogeccuoHaIbHOU
OK 07. CozelicTBOBaTb COXPaHEHUIO Tema 1.7 NeSITeIbHOCTH)
OKpY’Karollen cpebl, Tema 5.1 Brinosinenue 3aganui
pecypcocOepexeHuto, IpuMeHsTh 3Hanua | Tema 8.1 IIPOMEXYTOUHOMN
00 U3MEHEHUU KINMaTa, TPUHIUIIBI aTTecTaluu
OepeKIIMBOro MPOU3BOJCTBA, F3PPEKTUBHO
JICVCTBOBATh B UPE3BBIYANHBIX CUTYAIIUSIX
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