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1. OBIIAA XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «XUMMUS»

1.1. MecTo AucuMILUINHBI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CITIO

OO6meoOpa3oBaTenbHas  AUCHUIUIMHA  «XUMHUS»  SBISETCA  00S3aTelbHOW  YacCThIO
001eo0pazoBaTebHOTO IMKIa 00pazoBarenbHON mporpamMmbl B cooTBeTcTBHM ¢ PI'OC CIIO mo
crenranbHoCcTH  26.02.01 DKcmnyaTanusi BHyTPEHHUX BOAHBIX ITYTEH.

[lpuknagHoit Moayns BKIIOYaeT pazaen 8 «XuMmMusi B ObITY M TPOM3BOJACTBEHHOM
JEATEIbHOCTH 4ENIOBEKay, KOTOPBIH peanusyercs Ui BceX npodeccuil/crnenuanbHocTell METoJoM
peleHus KeHCOB, CBSI3aHHBIX C 9KOJIOTUYECKON O€30MacHOCTHIO M OLIEHKOM MOCIEICTBHIA OBITOBOM
U TPOM3BOJICTBEHHOM NEATEIBLHOCTH, COOTBETCTBYIOIIEH oTpacisM Oynymieil nmpodeccuoHanbHOM
JesITeIbHOCTH 00yUarOIINUXCSL.

1.2. He.]]l/l U IVIAaHUPYEMBbI€ PE3yJbTaThbl OCBOCHUSA THCHUIIJINMHDI

1.2.1. Heau u 321244 JUCHUILJIMHBI

Copepxanue MPOrpaMMbl OOIICOOPa30BaATEIHHOW JUCIUIUIMHBI «XUMUS» HAIMPaBJICHO Ha
JIOCTUKEHHE CICNYIOMIMNX LeJei:

— dbopMUpOBaHHE CHUCTEMBl XHWMHUYECKMX 3HAHMM Kak BaKHEHIIEH COCTaBISIOIICH
€CTECTBCHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIFOUYEBBIC IIOHSTHS,
(dyHIaMEHTAIBHBIC 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMaHUE
CYIIHOCTH JTOCTYITHBIX OOOOIIEHHI MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOPHEU HX
Pa3BUTHUS U CTAHOBJICHWS,

- (dhopMHpOBaHHE U Pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB H
XUMHYECKHUX PeaKInii, HEOOXOIUMBIX IS MPHOOPETEHUST YMEHUH OPHUEHTUPOBATHCS B MHUPE BEIIECTB
Y XUMHYECKUX SIBJICHUN, IMEIOIIUX MECTO B IIPUPOJIC, B MPAKTUICCKON U TIOBCESTHEBHOM KU3HU;

- pa3BUTHE YMEHUH W CIIOCOOOB JESATCIILHOCTH, CBS3aHHBIX C HAOJIOJIEHUEM U
OOBACHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOIIOJIEHHEM TMpaBWil OE€30MacHOTO OOpalleHUus C
BEIECTBAMH.

3agaum TUCHMNJIHHBI:

1) chopMHpOBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUYECKHX MPOIECCOB U
SIBIICHUI B OKPYXKAIOIICH CpeJie, a TAKIKE UX CBA3b C IEJIOCTHOW HAyYHOW KapTHHON MUpA U JIPYTHMHU
€CTECTBEHHBIMH HayKaMH;

2) pPa3BUTh YMEHHUS COCTaBIATH (OPMYJbl HEOPraHMUECKUX M OPraHMYECKHUX BEILECTB,
YpaBHCHUA XUMHUYCCKUX peaKHHﬁ, OOBACHSITH UX CMBICJI, HHTCPIIPETUPOBATE PE3YJIBTAThl XUMHUYCCKUX
IKCIIEPUMEHTOB,

3) chopMHUpPOBATh HABBIKM TPOBEICHUSI MPOCTEUIINX XUMHUYECKUX SKCTIEPUMEHTATBHBIX
UCCIIE/IOBAaHMI C COOJIFOJICHHEM MpaBU 0€30MacHOro oOpalieHusl ¢ BEHIeCTBaMH M J1a00paTOPHBIM
000pynOBaHUEM;

4) pa3BUTh yMEHUS HAXOAWTh, AHAJIU3UPOBATh U  HUCIOJb30BaTh HHMOPMAIIHIO
XUMHAYECKOTO XapakTepa W3 Pa3IUYHbIX HMH(POPMAIIMOHHBIX HCTOYHHKOB, BKJIIOYAs YUCOHYIO
JUTEpaTypy, HayuyHble MyOJUKALUU U HHTEPHET-PECYPCHI;



5) chopMUpOBaTh YMEHHUSI MPOTHO3UPOBATH IMOCIEACTBUS CBOEH JEATEIBHOCTH H
XUMHAYECKHX MPHPOJIHBIX, OBITOBBIX W IPOWU3BOACTBEHHBIX MPOIECCOB, YYHUTHIBAs BO3MOXKHBIC
9KOJIOTUYECKHUE U COLMAIbHBIE BO3ICICTBUS;

6) copMHpOBATh TMOHMMAHUE 3HAYUMOCTH JIOCTHKCHUH XUMHUYECKOW HAyKH U
TEXHOJIOTUH JUIS Pa3BUTHUS COLMATILHON M MPOU3BOJICTBEHHOM chep ¢ yMEHUEM MPUBOAUTH IPUMEPHI
UX IPUMEHEHHSI B PA3JIMYHbIX chepax KU3HU.

1.2.2. Tlnanupyemblie pe3yJbTAThl OCBOEHHSI 0011e00pPa30BaTEJbHON JUCUMILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHme 001Ie00pa3oBaTeIbHas JUCUUIUINHA «XUMUS» UMEET pu (OPMHUPOBAHUU
u pazsutir OK 01; OK 02; OK 04; OK 07 u [1K 1.2, TIK 1.4.



Koa
HAHMEHOBaHMHE
¢popMupyembIx
KOMIIeTeHI U

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUIIIUHBI

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

Oo0mme
JInuHOCTHBIE pe3yJabTaThl JAOJLKHBI OTPaXkaTh B
YacTu:
TPY/AOBOI0 BOCIIUTAHUA:
— TOTOBHOCTH K  TpPyAy, OCO3HaHHE IICHHOCTHU
MacTepCTBa, TPYIOII00UE;
— TOTOBHOCTH K aKTUBHOH JCATCIIBHOCTHU

TEXHOJIOTMYECKON M COLMAIIbHOM HalpaBICHHOCTH,
CMOCOOHOCTh ~ MHHWIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATH TAKYIO €SI TEIbHOCTD;
UHTEpEC K pa3iIuyHbIM chepam MpodhecCHOHATBLHOM
NESITEIbHOCTH.

MeTtanpeaMeTHbie pe3yJibTAThl J0JIAKHBI OTPAKATH:

OsBJiaaenue

YHUBepCAJIbHbIMU Y4eOHBIMH

Mo3HABATEJIbHBIMU AeHCTBHAMM:
a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOATENEHO (POPMYITHPOBATH U AKTYaJTU3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBaTh  CYUIECTBEHHBIM  MpPU3HAK  WJIH
OCHOBAHUA JJIA CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIECHMS;

ONPEACIITH LHeIu JE€SATEIbHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTHKEHUS;
BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOpPEYUs B
paCCManI/IBaeMBIX SIBJICHUAX

BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTHb, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEJSAM, OLIEHUBATh PUCKU
MOCJIECTBUH eI TEIbHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCIeA0BATENbCKUE I€HiCTBUS:

JAucuMiinHapHble pe3yJbTAThl J0JKHBI OTPAXKATh:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, POJIU
XUMHUHM B TIO3HAHWW SIBJICHUH TNPUPOABI, B (POPMUPOBAHUHU
MBILIUICHUS ¥ KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
TPaMOTHOCTH, HEOOXOIUMOW [UIi pEIIeHUS MNPAKTUYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370POBbIO U PUPOIAHOM CpelIE;

IIP6 02. BrajgeHue CUCTEMOM XHUMHUYECKMX 3HAHMM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIAraloIMe€  MOHATHUS  (XMUMHUYECKUH
AJIEMEHT, aTOM, OJJIEKTpOHHass 00o0Jj0YkKa aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00beM, yTIepOaHbII
ckener, GYHKIMOHANbHAs TpyNma, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKUNA psAJl, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/A- M a30TCOJEpKAllMe COECTUHEHHUs, OMOJOTHMYECKH
aKTUBHBIC BelIecTBa (YIJIEBOMBI, KHUPBI, OEIKH), MOHOMED,
IIOJIUMEDP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAUTMYECKAsl pEeIIeTKa, TUIIBl XUMHYECKUX
peakuuii (OKMCIHUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JEKTPOJIUTHYECKAS
JUCCOLMAIMS,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pPEaKLHU, XUMHUYECKOE PAaBHOBECHE), TEOPUH HU
3aKOHBI  (TEOpHUsI XHUMHYECKOTO CTPOEHHUS OpraHMYecKHX
BemiectB  A.M. DbytiepoBa, Teopus DIIEKTPOJUTHYECKOU
ayccounanuu, nepuoandeckuid 3axkon .M. Menneneesa, 3aKkoH
COXPAHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK




BJIaACTh HaBbIKaAMHU y‘-Ie6HO'I/ICCJI€IIOBaTeJIBCKOI>'I u
MPOEKTHOW JEATCIbHOCTH, HAaBBIKAMHU pa3peIICHHsI
pooem;

BBIABJIISITH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTyaJIMu3UpoOBaTh 3a/ady, BBIABHUIAaTb THUIIOTC3Yy €€
peLICHUs, HAXOAUTh apryMEHThI JJIsl J0Ka3aTeIbCTBA
CBOMX YTBEpXKICHMH, 3aJaBaTb [apaMeTpbl W
KPUTEPUH PELICHUS;

aHAJIM3UPOBATh MMOJIYYCHHBIC B XOJI€ PELICHUS 3aa4uu
PE3YJIbTATHI, KPUTHYCCKU OLCHUBATH nux
JOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSAX;

YMCTb TNICPCHOCUTL 3HAHWA B IO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JaCTH KU3HEACSTEIIbHOCTH.

XUMHH, (PAKTOJOTUYECKHE CBEICHHUS O CBOMCTBaX, COCTaBe,
MOJy4YeHUH U O€30IaCHOM  HCIOJB30BAaHMM  BAKHEHIINX
HEOPraHUYECKUX M OpPraHWYecKUX BeIIeCTB B OBITY U
MIPaKTUYECKON JESITEIbHOCTU YEJI0BEKA;

ITP6 03. chopMHUPOBAaHHOCTHL YMEHHI BBIABIIATH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBS3b HW3YUYEHHBIX IOHATUN, MPUMEHSTH
COOTBETCTBYIOIIME TOHSATUS TMPU OMNHCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
IPEBpAICHUI; BBISBIATh B3aUMOCBSI3b XMMHUYECKUX 3HAHHUM C
MOHSATUSMU U MPEACTABICHUSMU IPYTUX €CTECTBEHHOHAYYHBIX
PEeIMETOB;

nP6 04. cdhopMHPOBAHHOCT, YMEHUW  HCIOJIH30BATH
HAaUMEHOBAHUS XHUMHUYECKUX COEAMHEHUN MEXIyHAPOIHOTO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUU U TPUBUAIbHBIC
HA3BaHUS BAKHEHIINUX BEIIECTB (ITUJICH, alleTUIICH, TIUIEPHH,
¢beHon, Gopmanbaerna, ykCycHasi KUCIOTA, TIIMIWH, YTapHBIH
ra3, yrjeKuCHbIid ra3, aMMHUaK, raiieHas H3BeCTh, HeraiieHas
U3BECTh, THTHEBAsI COJAa W JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMUYECKUX PEaKIUid, OOBSICHATh WX CMBICI; IOJITBEPKIAThH
XapaKTepHbIE XUMUYECKHE CBOMCTBa BELIECCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3AMUCAMU YpPaBHEHUU
XUMHUYECKUX PEAKIUM;

nP6 05. chopmupoBaHHOCTH YMEHHUM  YCTAaHABIWBATH
NPUHAJIEKHOCTh W3Y4YEHHBIX HEOPraHUYECKUX u
OpraHMYECKUX BEIIECTB K OMPEENIEHHBIM KJaccaM U rpynnam
COEIMHEHUH, XapaKTepU30BaTb HX COCTaB U Ba)KHEWIIUE
CBOMWCTBA; OIPEIEIIATh BUJIBI XHMHYECKUX CBsI3eH
(KoBaJIeHTHAsl, MOHHAs, METaJUIMYEeCKasi, BOJOPOIHAS), THIIBI
KPUCTAIJIMYECKUX PEIIETOK BEIIeCTB; KJacCU(UIUPOBAThH
XUMHUYECKUE PEAKIINH;

IIP6 07. chopMUPOBAHHOCTh YMEHHM MPOBOAUTH PACUYETHI 11O
XUMHYECKUM (HOpMyTaM U ypaBHEHUSM XUMHUECKUX PEaKIIHii ¢
WCTIONB30BaHUEM (DH3UYECKUX BEIMYMH, XapaKTEPHU3YIOIINX
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BEIlECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, oOOBeMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUSA ISl IPUHATUS
peH_ICHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEILIECTBAMU U X IPUMEHEHHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC
CpEeJCTBA MOUCKA,
aHaM3a u
HWHTEPIIPETAIINH
nHpopManuu u
nH(OPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITIOJTHEHHUS 3124
npodeccuOHaTbHON
JeSTEIbHOCTH

JInuHOCTHBIE pe3yabTaThl [J0JKHBI OTPaXkaTb B

YacTH:

LHeHHOCTH HAYYHOI'0 NO3HAHHUS:

—  c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKHl U OOILECTBEHHOW IMpPaKTUKH, OCHOBAHHOTO Ha
JMajore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

— COBEpPIICHCTBOBAaHUE A3BIKOBOM U  YUTATEIbCKON
KyJIbTYpPbl KaK CpEICTBAa B3aUMOICHCTBUS MEKIY
JIIOJIbMU U TI03HAHUS MUPA.

MeTtanpeamMeTHbie pe3yJbTaThl JOIKHBI 0TPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH

NMO3HABATEJIbHBIMH AeHCTBUAMM:

B) padoTa ¢ unopmaumeii:

— BJaJeTh HaBbIKaMHU MOJy4YeHUs HMHPOpMauu U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYILIECTBISATh IOUCK, aHAIM3, CUCTEMaTHU3alUi0 U
MHTEepHpeTaluio MHGOpMAIMM pa3IMYHBbIX BUJIOB U
dhopm npecTaBieHus;

— CO3/1aBaTh TEKCTHl B PA3IUYHBIX (opMaTax ¢ y4eToM
Ha3HaueHUs HMHPOPMALMM M IEJeBOH ayIUuTOpPHUH,
BbIOMpas ONTUMAaJbHYIO (GOpMYy TMpEACTABICHUS U
BU3yalIU3aluy;

— OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMalUK, €€ COOTBETCTBHE IpPaBOBBIM U
MOpPaJIbHO-ITHYECKUM HOpPMaM;

JucnuniuHapHbie (NMpeaMeTHbIE) Pe3yJabTaThl JA0JLKHBI
O0TPaXkKaTh:

IIP6 06. BnaseHHE OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIECTB M XMMMYECKMX SIBJIEHUH (HaOIOAeHUe, U3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTH YMEHHI MPOBOAMUTH PACUYETHI MO
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSM XUMHUYECKUX PEAKIHA C
UCIOJIb30BaHUEM (U3UYECKUX BEJIWYMH, XapaKTEePU3YHOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, OOBEMa
(HOpManbHblE  yCIOBHSA) Ta30oB, KOJMYECTBA  BEILECTBA,
UCIIOJIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHUS NIl PUHATHS
pELIEHUI B KOHKPETHBIX XU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

I1P6 08. cdopmMHpOBaHHOCTb yMEHUH IUIAHUPOBATH U
BBIIIOJIHATh ~ XMUMHUYECKUH  OKCIEpUMEHT  (TpeBpalieHus
OpPraHMYECKUX BELIECTB IIPU HArpeBaHUH, MOJYyYEHUE STUIICHA
U W3y4YCHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKlIuu Ha
aNbJIETUbl, KpaxMaj, YKCYCHYIO KHCIOTY; J€HaTyparus
OeJIKOB TP HarpEBAHUU, [IBETHBIE PEAKIIMH OEJIKOB; IPOBOIUTH
peakIud HOHHOTO OOMEHa, ONpeAeNsaTb Cpeay BOJHBIX
pacTBOpPOB, KaU€CTBEHHbIE peaklMU Ha cylbdar-, kapOoHaAT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHS; pemars
SKCIIEpUMEHTabHBIE 3aJadyd 1o TeMaMm "Metamibl" u
"HemeTamnsl") B COOTBETCTBUM C IpaBWJIAMH TEXHUKH
0e3omacHOCTH  TIpu  OOpaleHud ¢ BeImeCTBaMH U
71a00paTOpHbIM 00OPYZAOBAaHUEM; NPEACTABIATH PE3yJbTaThl
XUMHUYECKOT0 3KcrepuMeHTa B (¢GopMe 3amucH ypaBHEHUM
COOTBETCTBYIOLMX peakuuid U (OPMYIHPOBATh BBHIBOABI Ha




— BJAJIeTh HAaBBIKAMU pPACIIO3HABAHHUS W  3aIUTHI
nHpopManuu, HUHPOPMAIMOHHONH  OE30MACHOCTH
JTUYHOCTH.

OCHOBE ATHX PE3yJIbTaTOB;
P66 09. chopMUPOBAHHOCTH YMEHHS  aHAIU3UPOBATH
XUMHAYECKYI0  HMH(OpMaIuio, TOJIy4aeMyK U3  pPa3HBIX

HMCTOYHUKOB (CPEICTB MaccoBOil mH(pOpMaIuu, ceth HTepHET
U JpYyTHE).

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATH U
paboraTh B
KOJUIEKTUBE U
KOMaH1e

JIMYHOCTHBIE Pe3yJbTaThl

YacTu:

IPakIaHCKOr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTH COBMECTHYIO [I€ATEIBHOCTH B
HWHTEpecax rpakIaHCKOro OOIIECTBa;

— YyMEHME  B3aUMOJCHCTBOBAaTH C  COLMAJIBHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C WX (YHKIUSMHU H
Ha3HAYCHUEM.

MertanpeamMeTHbie pe3yJabTaThl J0JKHbBI OTPAKATD:

OBJiajeHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU

JeHCTBUSAAMM:

0) coBMecTHAs1 1€ TeIbHOCTD.

— IIOHMMATh u HCIOJIb30BaTh IpEUMYLIECTBa
KOMaHJHOW U UHJIMBUyaJIbHOU paboThI;

— TMNpUHUMATh  I[EIM  COBMECTHOM  JIESITEIBHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH AEHUCTBUA IO €€
JOCTHIKECHHUIO: COCTAaBIISITh I1aH JIeNCTBHIA,
pacrpenensar pojid C YY€TOM MHEHHUM YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBinaneHue  yHHBepPCAJbHbIMH peryJsiTuBHbIMH

JeHCTBUSAMMU:

I) NIPpUHSATHE ce0s M APYTUX JIOJCH:

— TPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX JIOJEH pU
aHaJM3e pPe3ybTaTOB AEATEIIbHOCTH;

— TMpHU3HABaTh CBOE IMPABO M MPaBO JPYTHX JIOJEH Ha
OIMOKHU;

— pa3BHUBaTh CIOCOOHOCTH MOHWMATh MHUP C TIO3HUITUH

AOJIZKHBI OTpakKaTb B

JucuuniauHapubie (NMpeIMeTHbIE) PpPe3yabTaThl
0TpPaKaTh:

IIP6 08. cdhopMUpPOBAaHHOCT, YMEHHH IUIAHUPOBATH U
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIEPHUMEHT  (IIpeBpalleHUs
OpPraHWYECKUX BEUICCTB MPH HArpeBaHHH, MOJTYYCHHUE ITHIICHA
U U3yYCHHE €ro CBOWCTB, KayeCTBECHHBIC pEaKIUU Ha
IBJICTHIBI, KpaxMall, YKCYCHYIO KHCIIOTY; JI€HATyparus
OEJIKOB MPH HAarpEBaHKH, [IBETHBIC PEAKIIUU OCIIKOB; IPOBOIUThH
peakuMd HMOHHOTO OOMEHa, OmNpeneisaTh Cpeay BOJIHBIX
pacTBOPOB, KAYECTBCHHBIC PEAKIIMU Ha Cyib(dar-, KapOoHAT- U

JOJIKHEI

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHS; pemarhb
SKCIIEpUMEHTabHbIE 3aJlayd 1o TemaMm "Metamibl" U
"Hemeramibl") B COOTBETCTBMM C MpaBWIAMH TEXHUKU
0e30MacHOCTH  MpU  OOpallleHud C  BElmeCTBAMU U

7a00paTOPHBIM  O00OpPYJOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B ¢opMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX pEAaKIU u (OpMyIUpOBaTh BBIBOABI Ha
OCHOBE 3THX PE3yIbTaTOB.




APYroro 4€j10BEKa.

OK 07.
CopeilicTBOBaThH
COXPAaHEHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHHIo,
MPUMEHSITh 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE pe3yJdbTaThbl

AOJIZKHBI O0Tpa*kaTb B

yacTu:
IKOJOI'HY€CKOro BOCrMMTaHus:

cOPMUPOBAHHOCTh  JKOJOTUYECKOW  KYIBTYHI,
[IOHUMAaHHWE BIUSHUA  COLMAIBHO-3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLHMAIBHOMN

Cpensl, OCO3HaHME  IJI0OAJBHOIO  XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;
IJIJAHUPOBAaHUE M  OCYIIECTBICHHE JIEUCTBUM B

OKpYXKalOIlE Cpele Ha OCHOBE 3HAHMA Leled
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE IEHUCTBUN, NPUHOCALIUX BPEJ]
OKpYKaloIllel cpelie;

YMEHHE IIPOrHO3UPOBATh
JKOJIOTMYECKHE  IOCIEICTBUSA
NEUCTBUM, TPENOTBPALLATH HX.

HeOJ1aronpusTHoIE
IIPEANPUHUMAEMBIX

MeTal’lpeJIMeTH])Ie Pe3yJbTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMU eHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

UCMOJb30BaTh  CPeACTBa  MH(POPMALMOHHBIX U
KOMMYHHMKAI[MOHHBIX ~ TEXHOJIOTUH B  peIIeHUU
KOIHUTHBHBIX, KOMMYHHUKaTHUBHBIX U
OpraHMU3aIMOHHBIX 3a1a4 c co0roieHNEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI,  pecypcocOepexeHusi,  MpPaBOBbIX U
TUYECKHUX HOPM, HOPM UH(POPMALIMOHHOM

0€30I1aCHOCTH.

JAucunmimHapHbie (NmpeaMeTHbIE) Pe3yJbTaThl
0TpPakKATh:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHUI: O XUMUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XUMHUHM B TIO3HAHWW SIBJICHUW TMPUPOABI, B (POPMUPOBAHUU
MBILIUIEHUS ¥ KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBbHOMI
IPaMOTHOCTH, HEOOXOIUMOW [UIi peIIeHUs NPAKTUYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

IIP6 10. cdopmMupoBaHHOCTH yYMEHHUH COONIIOJATh MpaBHIIA
9KOJIOTMYECKH L€JIeCO00pa3HOro IMOBEAECHHUS B OBITY U
TPYJOBOM NEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 30POBbS
U OKpYXaloled NPHUPOAHONW CpEnNbl; YYUTHIBATh OIIACHOCTH
BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OINPEICICHHBIX BEIIECTB,
MOHUMAasi CMBICJI IIOKa3areyid MPENeIbHOM  JIOMYCTUMOM
KOHLICHTPALUU.

JOJIKHEI




MK1.2
OKCIUyaTupoBarth U
o0CITy’)KUBaTh
HaBUTAIMOHHOE
o0opynoBaHue
BHYTPEHHUX BOJHBIX
nmyTeu

JInyHOCTHBIE pe3yabTaThl

YacTH:

IKOJIOTHYECKOr0 BOCIIMTAHUA:

— c(opMUPOBAaHHOCTb  3KOJIOTUYECKOH  KYJIBTYpBHI,
[IOHUMAaHUE BIMSHUA  COLUAIbHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIBHOU
cpeabl,  OCO3HaHME  INIOOAIBHOTO  XapakTepa
9KOJIOTUYECKUX MTPOo0IIeM;

— IUIAaHUPOBAHME M  OCYUIECTBIICHUE JEUCTBUH B
OKpY)KaIOIIE Cpele Ha OCHOBE 3HAHMUA Leled
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

— AKTMBHOE HEIpUATHE IEHUCTBHUM, NMPHUHOCAIIUX Bpen
OKpYKaloIllel Cpelie;

— YMEHHue IIPOrHO3UPOBATh
9KOJIOTMUECKHUE  MOCJEICTBUS
NEUCTBUM, IPENOTBPALLATD UX.

MeTtanpeaMeTHble pe3yJbTaThl J0KHbI OTPAKATH:

Osianenue YHHBEPCAJIbLHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) pa0orta ¢ nHopManmeii:

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U

KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN

KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3alMOHHBIX

3aja4 ¢ coOroieHneM TpeOoBaHU SPrOHOMUKH,

TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHus,

IPaBOBBIX U AITUYECKUX HOPM, HOPM HH(POPMAIIMOHHON

0e30I1acHOCTH

AOJIKHBI  OTpaXKaTb B

HeOJ1aronpusTHoIE
IIPEATPUHUMAEMBIX

JAucnunimHapubie (MpeAMeTHbIE) Pe3yJbTaThl
0TpaKaTh:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XMUMHYECKOM
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIHU
XUMHUHM B TIO3HAHWUU SIBJICHUM MNPUPOABI, B (POPMUPOBAHUU
MBIIUJICHUSI W KyJAbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIUMOM MJid peleHHs] MPaKTHYECKUX
3aJa4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

I1P6 10. chopMupoBaHHOCTH YMEHHI COOIIIOIATH MTPAaBUIIA
9KOJIOTHYECKHU 11e71€CO00pa3HOro MOBEJACHHS B OBITY U
TPYAOBOM AEATEIbHOCTU B LEJIAX COXPAHEHUS CBOETO 3/10POBbSI
U OKpY’KaIoIel IPUPOIHON Cpeibl; YIUTHIBATH OMIACHOCTD
BO3/ICHCTBHS HA )KUBBIC OPTaHU3MBI ONIPECIICHHBIX BEIIECTB,
MOHHMMAsl CMBICIT TIOKa3aTes MPEeAeTbHOM JOMYCTUMON
KOHIICHTpaL1H.

JOIKHBI
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IIK. 1.4
[lmanupoBats u
BBITIOJTHSATh
MEpONPUSITHS TIO
MOJITOTOBKE
3eMCHapsaa K
MEXHABUTALIUOHHOMY
PEMOHTY U BBIXOJlY B
HABUTAIIHIO.

JInyHOCTHBIE pe3yabTaThl

YacTH:

IKOJIOTHYECKOr0 BOCIIMTAHUA:

— c(opMUPOBAaHHOCTb  3KOJIOTUYECKOH  KYJIBTYpBHI,
[IOHUMAaHUE BIMSHUA  COLUAIbHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIBHOU
cpeabl,  OCO3HaHME  INIOOAIBHOTO  XapakTepa
9KOJIOTUYECKUX MTPOo0IIeM;

— IUIAaHUPOBAHME M  OCYUIECTBIICHUE JEUCTBUH B
OKpY)KaIOIIE Cpele Ha OCHOBE 3HAHMUA Leled
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

— AKTMBHOE HEIpUATHE IEHUCTBHUM, NMPHUHOCAIIUX Bpen
OKpYKaloIllel Cpelie;

— YMEHHue IIPOrHO3UPOBATh
9KOJIOTMUECKHUE  MOCJEICTBUS
NEUCTBUM, IPENOTBPALLATD UX.

MeTtanpeaMeTHble pe3yJbTaThl J0KHbI OTPAKATH:

Osianenue YHHBEPCAJIbLHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) pa0orta ¢ nHopManmeii:

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U

KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN

KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3alMOHHBIX

3aja4 ¢ coOroieHneM TpeOoBaHU SPrOHOMUKH,

TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHus,

IPaBOBBIX U AITUYECKUX HOPM, HOPM HH(POPMAIIMOHHON

0e30I1acHOCTH

AOJIKHBI  OTpaXKaTb B

HeOJ1aronpusTHoIE
IIPEATPUHUMAEMBIX

JAucnunimHapubie (MpeAMeTHbIE) Pe3yJbTaThl
0TpaKaTh:

ITP6 01. chopMUPOBAHHOCTh NPEICTABICHUM: O XMUMHYECKOM
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIHU
XUMHUHM B TIO3HAHWUU SIBJICHUM MNPUPOABI, B (POPMUPOBAHUU
MBIIUJICHUSI W KyJAbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIUMOM MJid peleHHs] MPaKTHYECKUX
3aJa4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

I1P6 10. chopMupoBaHHOCTH YMEHHI COOIIIOIATH MTPAaBUIIA
9KOJIOTHYECKHU 11e71€CO00pa3HOro MOBEJACHHS B OBITY U
TPYAOBOM AEATEIbHOCTU B LEJIAX COXPAHEHUS CBOETO 3/10POBbSI
U OKpY’KaIoIel IPUPOIHON Cpeibl; YIUTHIBATH OMIACHOCTD
BO3/ICHCTBHS HA )KUBBIC OPTaHU3MBI ONIPECIICHHBIX BEIIECTB,
MOHHMMAsl CMBICIT TIOKa3aTes MPEeAeTbHOM JOMYCTUMON
KOHIICHTpaL1H.

JOIKHBI
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2. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJIMHBI « XUMUSA»

2.1. O0beM qUCHUIIMHBI ¥ BUAbI Y4eOHOI padoThI

Bua yueOHoii padboThl

O0BeM B yacax

O0beM 00pa3zoBaTeIbHOM NPOrPaAMMBbI JUCHUIIIMHBI 78
B T.4.

OcHoOBHOE coiep:KaHue 70
BT. 4.:

TEOpeTUIeCKoe 00yueHue 40
MPaKTUYECKHUE 3aHATUS 24
nabopaTOpPHBIE 3aHATHS 6
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 8
MPUKJIAJTHOT0 MO1YJIA)

BT. U..

TEopeTHYecKoe 00ydeHne 4
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTouHasi aTTecTAlUA (324eT) 2
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HaumeHnoBanue Copnepxxanue yueOHOro MmaTrepruasia (0CHOBHOe U NPo¢ecCHOHAJILHO OPHEHTHPOBAHHOE), O0bém | @opmupyemble
Pa3iesioB U TeM JIa00PATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHONH MOAYJIb 4acoB | KOMIIETCHIUH
1 2 3 4
Coaep:xkaHue y4eOHOIro MaTepuaJia 78
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH 18
Tema 1.1. Coaep:kaHue yueOHOT0 MaTepHaJia 2 OK 01
OcHoBHBIE XuMUYeCKu# 37eMeHT. AToM. SIipo aToma, U30TOMbBI. DJINEKTPOHHAS 0007I04YKa. DHEPreTHICCKHE
XMMHUYECKHE IIOHATHUS |yPOBHH, MOAYPOBHU. ATOMHBIC OpOMTaiu, s-, P-, 0- ameMeHThl. OCOOCHHOCTH paclpeaeICHUs 1
U 3aKOHBI, CTPOEHME |3JEKTPOHOB IO OPOHUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS
aTOMOB  XMMMYECKHUX |KOH(Uryparysi aroMoB. OCHOBHbIE XUMHYECKHE 3aKOHBI
DJIEMCHTOB IIpakTH4yecKkue 3aHATHS
[Tpaktnueckast pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbI B XMMHUHU U PacyeTbl IO
YPaBHEHHSAM XUMHUYECKHUX PEAKLIUI.
OTtHocuTeIbHBIE aTOMHAsi U MOJEKyJsipHas Maccel. MonsipHas macca. KosnyecTBo BeliecTBa. 1
MaccoBast nons BemiectBa. 3akoH ABorajpo. MomspHblii o0bem ra3oB. OTHOcHUTeNbHas
IUIOTHOCTb ra30B. PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEaKLUUN C MCIOIb30BAaHUEM MacCOBOM
JIOJIM BELIEeCTBAa, 00beMa (HOpMaJlbHbIE YCJIOBUS) [a30B, KOJIMYECTBA BELIECTBA
Tema 1.2. Copnepxxanue yueOHOro MaTepuaJia 3 OK 01
[leproguuecKuit TlpaKkTHYecKHe 3aHATHS OK 02
3aKOH u ([Ipaktudeckas padora Ne2. «/3ydeHne MepruoOJMUECKUX 3aKOHOMEPHOCTEH U MX B3aMMOCBSI3U CO IK 1.2
IMepuouueckast CTPOEHHEM aTOMOBY. [K 1.4
cUCTeMa XUMHYECKHX |[leproguueckas cucrema xumudeckux aneMmeHToB [[.J. MenneneeBa. CBs3b NEepHOIUYECKOTO
snementoB  JI.  W. |3akona u [lepromuueckoii CHCTEMbI XMMHUYECKHUX DJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOCHUsI
MeneneeBa, ux CBA3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHCHHSI CBOMCTB XHMHYECKHX JJIEMEHTOB, OOpa3yeMbIX HMHU
C COBPEMEHHOW |IPOCTBIX M CJOXKHBIX BELIECTB IO IPyIIaM W mepuojaM [lepuoanveckoil cucTeMbl. 3HaUYCHHE
TEOpUEn CTPOCHMSI |IEpUOAMYECKOTO 3aKOHA U CHCTEMbl XMMHMUeckux 3yeMmeHToB .M. MenneneeBa B pa3BUTHH 3
aTOMOB HayKH.
VYcTaHoBIIEHHE CBSI3M MEXKAY CTPOEHHEM aTOMOB XMUMHYECKHMX JJIEMEHTOB M MEPUOJANYECKUM
MU3MEHEHUEM CBOWCTB XMMUYECKUX AJIEMEHTOB U MX COEAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
Ilepnonnueckoir cuctemsl. PerieHne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha
XapakTepU3aluil0 XUMHYECKHX 3JeMEHTOB «MeTauinyeckue / HeMeTallIMuecKue CBOMCTBa
XUMHUYECKHX DJIEMEHTOB B COOTBETCTBHUM C HMX JJIGKTPOHHBIM CTPOCHHEM U TOJIOKEHHEM B
NIEPUOJIUYECKON CUCTEME XUMUYECKUX d1eMeHToB J[[.1. MenaeneeBa»
Tema 1.3. Copaepxxanue y4yeOHOro MaTepuasa 2 OK 01
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Crpoenue  BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Crpoenue BemecTBa. XUMHUECKasi CBA3b. BUIbI XMMUYECKOH CBSA3M (KOBaJCHTHAs! HEMOJISIpHAS
U TOJISIpHAsi, MOHHAsA, MeTajuindyeckas). Mexanu3mbl 00pa30BaHUsl KOBAJCHTHOW XUMHYECKON
cBs3  (OOMEHHBII ¥  JIOHOPHO-AaKIENTOpPHBIN). Bomopomnas  cBs3b.  BaJeHTHOCTH.
DJIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHCIeHNs. IOHBI: KATHOHBI U AHHOHBI

HpaKaneCRne 3aHATHSA

[TpakTuueckas pabota Ne3. «CTpoeHue BelecTBa U MPUpPoia XUMUYECKOM CBSI3N».
JeMoHCTpanusi MOJENe KpPUCTAUIMUECKUX PEIIETOK: WOHHOW (XJIOpWJ HATpusi), aTOMHOM
(rpadut M anmas), MOJEKYISPHOU (YIICKHUCIBIN ra3, WOJ), METAIUIMYECKON (HATpui, MarHwi,
Menb). PemieHne mpakTHUECKHUX 3a/laHui Ha COCTaBIICHUE DJICKTPOHHO-Tpaduyeckux (Hopmyl
3J1IeMEeHTOB 1—4 nepruooB

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepHaJia

Knaccudukanus Heoprannueckux BeniectB. HoMeHkmaTypa HeOpraHu4ecKux BemlecTB (OKCH/IBI,
TUAPOKCHUIBI, KHUCJIOTHI, coyik). BemiecTtBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHS.
ArperaTHble COCTOsIHUS BemiecTBa. Kpucramnmyeckue U aMop@HBbIE BelIECTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTAIUIMYECKUX PEHICTOK (aTOMHas, MOJICKYJISIpHAs,
MOHHAsI, METAJTTNYECKasi). 3aBUCUMOCTh CBOWCTBA BEHIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH

HpaKaneCRue 3aHATHSA

[Tpaktuyeckas padora Ned. «HomeHKki1aTypa HEOPTraHUYECKUX BEILIECTBY.

Pemenue npaktuueckux 3a1aHuii o Kiaccu(UKaluyu, HOMEHKJIAType U XUMUYECKUM (opMyiaM
HEOPraHMYECKUX BEIECTB pPA3JIMYHbIX KJIAcCOB (YrapHbIM Tra3, YIJIEKUCIbIH Tra3, aMMHaK,
raiieHasi M3BECTb, HETalleHas HW3BECTb, NMUThEBAs coJa M JAPYTUX): Ha3BaHUS BEILECTB IO
mexxayHapoanoit (MIOITAK) wunm TpuBHaIbHOM HOMEHKJIAType W COCTaBlieHHE (HOpMyIibl
XUMHYECKHMX BEIIECTB, OMNpEIEIICeHNE NPHUHAUIEKHOCTH K kiaccy. [louck wmHpopmanuu 1o
Ha3BaHUAM, UJCHTU(UKATOpaM, CTPYKTYPHBIM (opMyiaM. AHAJIN3 XUMHUYECKOW MH(pOpMAaINH,
MOJIy4a€MOM W3 pa3HbIX HCTOYHMKOB (CPEICTB MaccoBOM HHQpopMmaiuu, ceTb VHTepHET u

JApyrHe)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Conep:xanue yueOHOTro MaTepuaJia

Xumuyeckass peakius. Krnaccudukanmuss XUMHYECKHX pEaKIMi B  HEOPraHWYeCKOW |
OpraHMYECKON XUMHUHU. 3aKOHBI COXPAHEHHs MacChl BEIIECTBA, COXPAHEHUs M IPEBpAllCHUS
SHEPTuU MPH XUMHUYECKUX peakiusax. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakluU (YypaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKHUCIICHMs,  OKHUCIMTEIb W  BOCCTAHOBUTEIb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMM B NPHUPOJAE, IPOU3BOACTBEHHBIX IIPOLECCAX H
KHU3HEICATEIILHOCTH OPTaHU3MOB)

OK 01

Tema 1.6.

Coaep:xaHue yueOHOTr0o MaTepuaJia

OK 01
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Ckopocth xumuueckux | CKOpOCTh PEaKIuu, €€ 3aBUCHMOCTh OT pPa3iHYHbIX (DAaKTOPOB: MPHUPOABI PEarHPYIOIIHX OK 02
peakuuii. XHUMHUYECKOE| BEIIECTB, KOHIIGHTPAIMH PEearupyrolux BEIIEeCTB, TEMIIEpaTypbl M IUIOMAAN PEaKIMOHHON K 1.2
paBHOBeCHUE noBepxHOCTH. TeruoBble 3(h(PEeKThl XUMHUECKUX PEaKLUii: 3K30- U SHAOTEPMUYECKUE PEaKIUH. 1 IIK 1.4

OOpatumble peakiuu. XuMmHueckoe paBHoBecue. @MakToppl, BIUAIOUIME HA COCTOSHUE

XUMHUYECKOIO pPAaBHOBECHsI (KOHLEHTpALUMs PEAreéHTOB WM NPOAYKTOB pEaKlLUH, JaBJICHUE,

temriepatypa). [lpunamnun Jle [llatense

IIpakTHYecKue 3aHATHS

[Ipaktuueckas pabora Ne5. «BimsiHMe paznuyHbBIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOU

peaxKum.

Pemenne mnpakTUKO-OPMEHTHUPOBAHHBIX 3aJaHUNl Ha aHanmu3 (AKTOpOB, BIUSIOUIUX Ha

U3MEHEHHE CKOPOCTU XMMHMUYECKON peakiuu. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOM peaklHuH OT 1

MNPUCYTCTBHUS KaTanu3aTopa Ha MpUMEpe pa3JIoKEeHUs IEepPOKCHIAa BOAOPOJA C IOMOIIBIO

JUOKCHJAa MapraHiia M Karanasbpl. PelleHMe NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUM Ha

npuMmenenue npuHiuna Jle-lllarense 1isi HaXOXIEHUS HANpaBICHHS CMEIICHUS PaBHOBECHUS

XUMHYECKON peakuy U aHaJIu3 (aKTOPOB, BIUSAIONINX HA CMEIIEHHE XMMUYECKOTO pPaBHOBECHUS
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 5 OK 01
PactBopsl, Teopusi | PactBopel. Buabl pacTBOPOB IO COAEPKAHUIO PACTBOPEHHOIO BEHIECTBA. PacTBOpPUMOCTS. OK 02
ANEKTPOIIUTUIECKOU [TonsTe o nucnepcHbIX cucTteMax. VICTHHHBIE M KOJUIOMIHBIE PacTBOpPHl. MaccoBas mois 1 OK 04
JMCCOLIMALIUU u|BelecTBa B pactBope. [lonarue o BogopogHom nokazarene (pH) pactBopa. DnekTpoauTrueckas OK 07
MOHHBINA 0OMEH qucconuanus. CHibHbIE U c1a0ble 3JICKTPOJINTHI, HEANEKTPOIUThI. Peakiiun HOHHOro oOMeHa K 1.2

JlabopaTopHbIe 3aHATHS K 1.4

Jla6opaTtopnast pabota Nel «I[IpuroroBieHrue pacTBOPOBY.

[TpuroroBneHne pacTBOPOB 3aJaHHOW MAacCOBOM J0JEW pacCTBOPEHHOI'O BEILECTBA, IPOBEICHUE

peakuuii HMOHHOro OOMEHa, OINpEJeNIeHue Cpeabl pacTBOPOB BELIECTB C  IOMOIIBIO 4

YHHUBEPCAJIBHOTO HWHAMKaTOpa (KHCas, HeWTpaibHas, IIeJI04Has). 3aJaHus Ha COCTaBICHHE

MOHHBIX peakuui. PerieHue npakTUKO-OpMEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha PacTBOPHI,

UCIOJIb3yeMble B ObITOBOW U MPOU3BOJCTBEHHON AEATENbHOCTH YEJIOBEKa
Konrtposabnasi paGora
1 CrpoeHue BeliecTBa U XMMUYECKHE peakuuu (1o pazzaeny 1) 1
Pa3jnen 2. Heoprannueckasi Xumusi 12
Tema 2.1. Copepxxanue yuyeOHOro MaTepuaJa 8 OK 01
Ousuko-xumuyeckue |Metamiel.  [lomokenne MetayioB B [leprogudeckoil CHUCTEMe XHMHUYECKUX —JJICMEHTOB. OK 02
CBOICTBa OCOOEHHOCTH CTPOEHHUsI AJIEKTPOHHBIX 0005I04eK aromMoB MertamioB. OOmme ¢usndeckue 1 OK 04
HEOPraHUYECKUX cBoiictBa MeTayuioB. CIutaBpl METaUIOB. DJIEKTPOXUMHUYECKHM PpsJl HaNpsHKEHUH METaJuIoB. K 1.2
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BCIICCTB

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAJUIOB (HATPUM, KWW, KaJbLIMA, MarHUW, aJlOMUHHM,
IIMHK, XpOM, JKeJe30, Meab) W HuX coenauHeHui. OOmue crmocoObl MOJYYSHHS METalIoB.
[TprMeHeHe METAIITIOB B OBITY M TEXHUKE

Hemeramnbl. [lonoxenne HemeramioB B [lepuoandeckon cucteMe XUMUYECKUX 3yieMeHToB [ 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHHs aTOMOB. Du3nuecKre cBOMCTBa HEMETAIOB. AJUIOTPOIIUS
HEMETaJUIOB (Ha IpHMeEpe Kuciaoponaa, cepbl, dochopa U yriaepoaa). XMMUYECKHE CBOMCTBA U
MPUMECHECHNE BAKHEUIITNX HEMETAUIOB (TaJIOTEHOB, Cephl, a30Ta, (pocdopa, yriiepoaa u KpeMHHS)
U HUX COCAMHEHUH (OKCHUIOB, KHCIOPOICOJCPKAMUX KHUCJIOT, BOIOPOJHBIX COCIUHCHHM).
[IprMeHeHrne BaXKHEHWIINX HEMETAJUIOB U UX COCIMHEHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeELIECTB (OKCUIOB, THIAPOKCHJIOB,
KUCIIOT, coJlieii W Jp.). ['eHeTHdeckas CBA3b HEOPraHUYECKMX BELICCTB, MPUHAIUICKAIIUX K
pa3IM4YHBIM KJlaccaM. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB IIPOCTBIX BEILECTB, BOJOPOIHBIX
COEIMHEHUH, BBICIINX OKCUIOB M TMIPOKCUIOB

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas padora Ne6. « DU3NKO-XUMHUYECKHE CBOHCTBA HEOPTAaHMUECKUX BEUIECTBY.
CocraBieHHEe ypaBHEHMHM XUMHUYECKMX pEakUUMHd C y4yaCTHMEM MPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BCIIECTB: METAJUIOB M HEMETAUIOB; OKCHUAOB METAJJIOB, HEMETAIIOB U
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAHUN M aM(OTEpHBIX TI'MIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOLINX UX CBOMCTBA.

PacuéTsl Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WU
00BEMY OIHOIO M3 YYacTBYIOIIMX B PEAKIMM BEIIECTB, pacué€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMM, €ClIM OJHO M3 BELIECTB MMeEeT MpuMecu. PeleHue mpakTHKO-
OpPUEHTHUPOBAaHHBIX 3a/laHUIl Ha CBOICTBA, COCTaB, MOJy4YE€HHE M O€30MaCHOE MCIOJIb30BaHHE
BO)XHEHIINX HEOPTaHWYECKHUX BELIECTB B OBITY M MPO(hecCHOHAIBHON JesITebHOCTH YeJI0BEKa

IIK 1.4

Tema 2.2.
WNnentudukarus
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOT0 MaTepHaJia

JlabopaTropHble 3aHATHUS

JlaboparopHas pabota Ne2 «neHTHdUKAIHS HEOPTaHUIESCKUX BEIICCTBY.

Pemenne skcriepuMEeHTAIBHBIX 33/1a4 110 XUMUYECKHM CBOIMCTBAM METAJNIOB U HEMETAJUIOB, MO
pacIiO3HABAHHUIO U TIOJNYYEHUIO COCIWHEHHH METAUIOB W HEMETAUIOB (B3aMMOICHCTBHE
TUAPOKCUIA ATIOMHUHHS C pacTBOpaMHU KHUCIOT W Ienoueld,). MaeHTudukaus HeopraHUIeCKux
BCIICCTB C HCIIOJIB30BAHHUEM UX (bPISI/IKO-XI/IMI/I'-IeCKI/IX CBOI\/IICTB, XapaKTCPHBIX KAaUYCCTBCHHBIX
peakiuii. KauecTBeHHBIE peakiuu Ha cynbdaT-, KapOOHAT- M XJIOPUA-aHUOHBI, HAa KATHOHBI
METAJIJIOB U KATUOH aMMOHUA

OK 01
OK 02
OK 04
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Konrtposabnasi pabora

5 CBolicTBa HEOPTraHUYECKUX BEIIECTB (10 pasnaeiny 2) 1
Pa3nea 3. Teopernueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH 6
Tema 3.1. Coaep:xkaHue y4eOHOT0 MaTepHuaJia 6 OK 01
Knaccudukanus, IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYCHME B IIOJIy4YCHUU HOBBIX
CTpOCHUE M |BELIECTB U MaTepuanoB. Teopus cTpoeHUs] OpraHudeckux coeauHeHuit A.M. bytiepoBa, eé
HOMEHKJIAaTypa OCHOBHBIE TOJI0kKEeHHUA. CTPYKTYpHBIE (POPMYIIBI OPraHUYECKHX BEUIeCTB. [ OMOJIOTHS, U30MEPHSL.
OpPraHMYECKUX BEIIECTB | XMMUYECKas CBS3b B OPraHUYECKUX COCTUHEHUSX: KpAaTHBIE CBSA3H, G- U T-CBS3H. 2
[IpencraBiaenne o KiaccHpUKAMK OPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHMYecKHX
coeMHEHUH (cucTeMaTH4ecKas) U TpUBUAIbHbIC HA3BaHUS BAXKHEUIINX MPEICTaBUTENEH KIacCOB
OpraHMYECKUX BEIIECTB
IIpakTHYecKue 3aHATHS
[TpakTrueckas paborta No7. «HoMmeHKI1aTypa OpraHMueCcKUX BEIIECTBY.
O3HakomieHue ¢ oOpa3slamMy OpraHMYecKMX BEIIECTB W MaTepualaMM Ha MX OCHOBE,
MOJIEJTMPOBAHUE MOJIEKYJI OPTaHUYECKHUX BEUIECTB, HAOIIOCHIE U ONUCAHKE IEMOHCTPAIIMOHHBIX
OIBITOB IO MPEBPALICHUIO OPraHUYECKHUX BEILECTB PU HarpeBaHuM (IUIaBiIeHUE, OOyTIMBaHUE U 4
ropenue). CocTaBieHUE MOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYT OPraHUYECKHX BEIIECTB
OTJIENbHBIX KJIACCOB, MCIOJB3YySl HUX Ha3BaHUS [0 CHCTEMATUYECKOM M TpUBHAIbHOU
HOMEHKJIaType (STWIIEH, aleTHIeH, IIHMLEpUH, (eHos, (opMalbIeruj, YKCyCHas KHUCIOTa,
rmnuH). Pacdersl mpocteimeit GpopMynbl opraHU4ecKOW MOJEKYJIbl, UCXOJS U3 3JIEMEHTHOIO
cocrasa (B %)
Paznen 4. YrieBoaopoabl 12
Tema 4.1. Copepxanue yueOHOIro MaTepuasa 8 OK 01
VYraesogopoasl U ux|[IpenenbHbie yraeBoAOpOIb! (aTKaHBI): COCTAB U CTPOCHUE, TOMOJIOTHYECKHH psif. MeTaH u dTaH: OK 02
NPUPOJIHBIE MCTOYHHUKH |COCTaB, CTPOCHHE, (H3MYECKHE W XUMHYECKHE CBOMCTBA (pEaKkiMU 3aMEIICHUS M TOPEHHs), OK 04
MOJIyYE€HUE U IPUMEHEHHE. K 1.2
HenpenenbHble yrieBOAOPOIbI (AIKEHBI, aTKaIUEHBI, ATIKUHBI). I[IK 1.4
AJIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTHUECKHI psf. DTHICH W MPOMUJICH: COCTaB, CTPOCHHE,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (peakiuy TUAPUPOBAHUS, raIOT€HUPOBAHUS, THPATAIINH,
OKHCJICHUS U TIOJTUMEPU3AlNN) IOJTy4YeHHE U IPUMEHEHHUE. 4

Ankanuensl: OyramueH-1,3 u metunOyraauen-1,3, XuMUYeCKOoe CTPOCHHE, CBOWCTBA (peakius
MOJIMMEPU3AITUH ), TPUMEHEHHE (IS CHHTE3a TPUPOTHOTO M CHHTETHYECKOTO KaydyKa U PE3UHBI).
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUU psl. AILIETUICH: COCTaB,
XUMHUYECKOE CTpOeHHe, (HU3WYecKne M XUMHUYECKHE CBOWCTBA (pEakuWu THUIPUPOBAHMUSI,
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TFaJIOTEHUPOBAHUS,  TUApaTalliM  TOPEHHs), IOJy4YeHHE U  IPUMEHEHHE  (MCTOYHMK
BBICOKOTEMIIEPATYPHOI'0 IJIAMEHHU JJISl CBAPKU U PE3KU METAJIIOB)

ApomMartudeckue yrieBoJopoibl (apeHsl). beHzon u Tomyoln: coctaB, cTpoeHue, (u3nuecKue u
XMMUYECKHE CBOMCTBA (pEaKIMU TajJOr€HUPOBAHUS U HUTPOBAHUSA), MOJYyYEHHUE U MPUMEHEHHE.
TokcuuHOCTh apeHOB (BIusiHME OEH30Ja Ha OpraHU3M 4YelloBeKka). [ eHeTHueckas CBSI3b MEXIY
YTJIEBOJOPOAaMH, MPUHAIICKAIIUMH K Pa3IUYHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKHU YTIE€BOAOPOAOB. [IpupoaHslii ra3 u nomytHsle HeTsIHBIE ra3bl. HepTh u 2
e€¢ mnpoucxoxnaenne. CrocoObl mepepabOTKH HE(PTH: TEPErOHKA, KPEKHHT (TePMUYECKHA,
KaTtajJuThuueckui), mnuponu3. llpoaykTel mnepepaboTku  HepTH, UX MNPUMEHEHHE B
IPOMBIIIJIEHHOCTH
u B ObITy. KaMeHHBII yrosib U MPOAYKTHI €T0 nepepadoTKu
Tema 4.2. Coaep:xanue yueOHOTr0 MaTepHaJia 2 OK 02
Ousuko-xumuyeckue |JlaGopaTropHble 3aHATHS OK 04
CBOMCTBA JlaboparopHuas pabota Ne3 «CBoiicTBa yIriieBOAOPOIOB.
YrJieBoaA0poaoB TpuBuanpHas U MEXJIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJy4YEHUS 2
yraeBonopoaoB. [lomyuenue sTuneHa W u3ydeHHE €ro CBOMCTB. MopaenupoBaHue MOJEKYNI U
XUMHYECKUX MPEBpAICHUI YIiIeBOIOpOAOB (Ha MpUMEpe 3TaHa, 3TUJICHA, aleTWIeHa U JAp.) U
raJIOT€HONPOU3BOJHBIX
Pasznea S. Kucaopomoconepxamye opraHnyecKkie coeiuHeHus 16
Tema 5.1. Copepxanue y4eOHOIro MaTepuasa 6 OK 01
Crnuptsl. Genon [IpenenbHbIE OJHOATOMHBIE CIUPTHI (METAHOI U TAHOJ): CTPOEHUE, (PU3NUECKHe U XUMHUYECKHE OK 07
CBOWCTBa (peakluu C aKTHUBHBIMH METaJUIaMH, T'aJOr€HOBOJIOPOJAMM, FOpEHHE), MPUMEHEHHE.
BonoponHbie cBsizu MeXAy MOJIEKyJaMH CHOUPTOB. PU3MOJIOTMYECKOE JAEWCTBHE METaHoja U
ATaHOJAa Ha OPraHU3M YeJIOBEKa.
MHoroaTtoMHble CIUPTHI (3TUIICHIIIMKONb U TIULEPUH): CTpPOCHHUE, (PU3MUYECKHE U XUMHYECKHE 6
CBOMCTBa (B3aMMOJEHCTBHE CO WICJIOYHBIMM METallJIJaMHM, KadeCTBEHHAs peakuus Ha
MHOTOaTOMHBIE CIUPTHI). DPUZNOJIOTUYECKOE AEWCTBUE Ha OpraHu3M uesioBeka. lIpuMeHeHue
[JIALIEPUHA U STHIICHTJINKOJIS.
®enon. CTpoeHne MOJICKYJbI, (PU3MUECKHE W XUMHYECKHE CBOMCTBa (eHona. TOKCHIHOCTH
¢enona, ero hu3HoOIOrNUYECKOe JeiCTBUE Ha OpraHu3M 4esoBeka. [lpumenenue genona
Tema 5.2. Coaep:xaHue yueOHOI0o MaTepuaJia 6 OK 01
AJbJIernapl. Anpaeruzibl M KeTOHBI (dopManbleruj, areTraabJerui], aleToH): CTpoeHHue, (U3NYECKUE H 6 OK 02
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KapOoHOBBIE KHCIIOTHI.
Crnoxxnble dUPBI

XUMHUYECKHE CBOMCTBA (peakUMM OKHUCIEHHS M BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIUH),
IIOJIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeNeNIbHbIE KapOOHOBBIE KHCIOTHl (MypaBbMHasi M YKCYCHas KHCIIOTBI):
CTpoeHue, (u3nyeckue U XUMHYECKHe CBoOWcTBa (oOImmMe CBOMCTBA KHCJIOT, pEaKLus
sTepudUKanmu), TMojdydyeHune U mnpuMmeHeHue. CTeapuHOBas M OJIGMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIUX KapOOHOBBIX KUCJIOT. MblIa KaKk COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX
MOIOILIEE ACHCTBHE.

CrnoxHble 3QUpbl Kak NPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIIOKHBIX 3pupoB. Kupsl.
I'upposns xupoB. [Ipumenenune xupoB. buosornyeckas posib ;KUPOB

OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepHaJia

VYrneBoasl: cocTaB, KiacCH(UKAIUS YIIEBOAOB (MOHO-, AM- M TOJHcaxapuabl). [mokoza —
OPOCTEHIIMKA MOHOCAaXapH: OCOOEHHOCTH CTPOEHHUS MOJIEKYJNbl, (U3NYECKHEe M XUMUYECKHE
CBOICTBa IJIIOKO3bI (B3auMmojeilcTBue ¢ rujapokcuaom wmeau (II), oxucnenne aMMuadHbIM
pactBopoM okcuja cepebpa (I), BocctaHoBieHUe, OpoKEeHHE TIIIOKO3bI), HAX0XKJICHUE B IPUPO/IE,
NPUMEHEHHE TJIOKO3bl, OWOJIOTHYECKass pPOJIb B IHKU3HEICATEIHLHOCTH OpPraHM3Ma 4YeJOBEKa.
®dotocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Caxapo3za — mpeacTaBUTENb JUCaxXapuloB, THIPOJIM3 C€axapo3bl, HAaXOXKJIEHUE B MPHUPOAE U
IPUMEHEHHE.

[Tonucaxapuapl: KpaxMal M LEJUI0J03a Kak HpUpojHble mnoiumepbl. CTpoeHue Kpaxmaia U
LEJUTI0NIO3b], (PU3NUECKHEe U XMMUUYECKHE CBOMCTBA Kpaxmaa (TMIpoin3, KayeCTBEHHAas peakius ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COAEPKAIINX
OpraHU4YeCKUX
COCIMHCHUI

Coaep:xanue yue0HOro MaTepHaJia

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas pabGora Ne§. «HomeHknarypa  KHCIOPOJOCOAEPKAIIUX  OPraHUMYECKHX
COCTUHEHUIN Y.

TpuBnanbHas U MeXIyHApoJHas HOMEHKJIATypa, XMMHUYECKHE CBOMICTBA, COCOOBI MOIY4YEHUs
CHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(PUPOB, albJIErH10B U KeTOHOB. COCTaBlI€HHE CXEM
peakuuii (B TOM 4YHCIE IO MPEAJIOKEHHBIM LIENOYKaM IpPEBpAlllEHUi), XapaKTepU3YIOIIHNX
XUMHYECKHE CBOMCTBA KUCIOPOAOCOAEPKALIUX OPraHMUYEeCKUX COSTUHEHHM

[Tpaktuyeckas pabora Ne9. «Xumuueckue U (U3NUYECKHE CBOMCTBA KHUCIOPOAOCOIECPIKALINX
OpPTaHUYECKUX COCIUHEHUS.

[IpoBenenue, HaOMIOJEHHE U OINUCAaHME JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
Ka4eCTBEHHbIC PEaKIMM OJHOATOMHBIX CHHPTOB (OKHCIeHHe 3TaHona okcuaom wmemu (1)),
MHOT'OaTOMHBIX CIIUPTOB (B3auMoJjieiicTBue TauuepuHa ¢ ruapokcugoM menu (11)), anbnerngos

OK 01
OK 02
OK 04
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(oxuciieHHe aMMHa4YHbBIM ~pacTBOpoMm okcuma cepeOpa(l) wu  rumpokcumom  memm (1),
B3aMMOJICHCTBHE KpaxMalla C HOJJOM), H3yUYE€HHUE CBOMCTB PacTBOpPa YKCYCHOM KHCIIOTHI

Pasjen 6. A3oTcoaep:kaiye opraHudecKne coeIMHeHus

I

Tema 6.1.
AMUHBI.
AMMHOKHCIIOTEHI.
benkxu

Conep:kaHue y4eOHOT0 MaTepHuaJia

AMHHBI: METWJIAMUH — MNPOCTEHIINN NPEJICTAaBUTENIb aMUHOB: COCTaB, XMMHYECKOE CTPOCHHE,
(bU3HYEeCKHEe U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B TIPUPOJIE.

AMUHOKHCIOTH Kak aM(OTEepHBbIC OpraHWYecKue coeAnHeHus. Du3nueckue M XUMHYECKHE
CBOMCTBa aMHUHOKHUCIOT (Ha TpuUMepe TIWlKHA). buoiormyeckoe 3HAUYEHHE aAMHUHOKHCIIOT.
ITerrtuael.

benku kak mpuponHsie monuMepsl. llepBuuHasi, BTOpUYHAS U TPETHYHAS CTPYKTypa OEIKOB.
XVMHUYECKUE CBOKWCTBA OCIIKOB: THAPOIIN3, JCHATYpAllNs, KAYCCTBCHHBIC PEaKIINK HA OCIKH

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas padora Nel0. «CBoiicTBa a30TOCOAEPIKAIIMX OPTaHMUECKUX COCIMHEHUI.
dusnueckue U XMMUYECKHE CBOMCTBA aMMHOB (PEAKIMU C KUCIOTaMU M TOPEHHS) 1 AMUHOKHCIIOT
(Ha mpumepe rauinmHa). HaGmrogeHue W onucaHue JEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpPALIHS
0EJIKOB NPU HarpeBaHHM, 1IBETHbIE PEaKLIUU OEIKOB

OK 01
OK 02
OK 04

Paznes 7. BbICOKOMOJIEKYJISIPHBIE COETUHEHUS

Tema 7.1.
IInmactmaccerl.
Kayuyxu. Bonokna

Coaep:xanue yueOHOIro MaTepHaJia

IIpakTHYeckHe 3aHATHA

[Tpaktnueckast pabora Nell. «CuHTe3, aHanu3 U KiIacCU(PHUKAIUS BbICOKOMOJIEKYISIPHBIX
COCITMHEHUN»

OcHOBHBIE TOHSTHSI XHMHUU BBICOKOMOJIEKYJISIDHBIX ~COEAMHEHUN: MOHOMEp, IOJUMeEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPU3ALMM, CPENHAS MOJEKyJsspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEPU3AIIUs U MOJIMKOHCHCAIINS.
O3HakomiieHHE ¢ 00pa3lamMu MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB:
I1acTMacchl (MOJIMATUIICH, MOJUIPONWICH, MOJIMBUHWIXJIOPU, MOJUCTUPON); HATYpaJbHbIM U
CHUHTETHYECKHE Kaydyyku (OyTaJueHOBBIH, XJIOPONPEHOBBI M HW30MNPEHOBBIN); BOJOKHA
(HaTypasibHble (XJIOMOK, IIEepPCTh, WIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIpOoH M JaBCcaH)

OK 01
OK 02
OK 04
IIK 1.2
K 1.4

Konrtposabnasi paGora
3

CTpyKTypa 1 CBOMCTBa OPraHWYEeCKUX BEIIeCTB (10 pa3naenam 3-7)
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Hpoc])eccnonanbﬂo OPUCHTHPOBAHHO€ COACPKAHUEC (couepma}me MNPUKJIAAHOTO MOI[y.]'IH)

Pasznen 8. Xumus B 6LITy H l'[pOI/I3B0)ICTBeHHOI7I HCATCJIBHOCTH Y€JI0BCKA

Tema 8.1.

XuMmudeckue
TEXHOJIOTHH

B IIOBCEIHEBHOMI
u  npohecCHOHAIBbHON
JeITEeIbHOCTH YeJIoBEKa

Coaep:xanue yueOHOro MaTepHaJia

[IpaBuna 3KOJIOTHYECKH 1EIECOOOPA3HOTO IMOBEACHUS B OBITY M TPYAOBOW NEATECILHOCTH B
LEJISAX COXpPAaHEHHUsI CBOETO 3JI0POBbS W OKPYKAIOMICH MNPUPOJHON Cpellbl, OMacHOCTb
BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl OPTraHUYECKHX BEIICCTB  OTACIBHBIX  KJIACCOB
(YyrmeBomopojsl, CHUPTHI, (EHONBI, XJIOPOPTaHWYECKHUE MPOU3BOIHBIC, AIBJIETHILI H JIp.),
MOKa3aTelb MPeeIbHO TOMYCTUMON KOHIIEHTPAIIMU U €ro UCIIOIh30BaHNUE.

Pons xumum B oOecrneueHUM SKOJOTUYECKOW, HHEPreTUYECKOW W TMHUIIEBON OE€30MacHOCTH,
Pa3BUTUU  MEIUIIMHBI, CO3JaHMM HOBBIX MaTepuasioB (B 3aBUCUMOCTH OT BHJA
poECCUOHAIBHON ACSTEIBHOCTH), HOBBIX HUCTOYHUKOB SHEPTHH (JTbTEPHATUBHBIC UCTOYHUKHU
sHepruu). [loHsTHE O HAy4YHBIX METOAAX T[O3HAHUSA BEIIECTB U XHUMHUYECKUX PEaKI[Hil.
[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO TMOJIYYEHUS BaKHEHIIMX
BEIECTB (Ha MpUMEpPax MPOU3BOCTBA aMMHaKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHusi W 30pOBbE UEJOBEKa: TMpaBWia OE30MaCHOTO HCIOJB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, OLITOBOM XMMHUU B TTOBCEHEBHOMN YKU3HU

HpaKaneCRue 3aHATHSA

[Tpaktiueckast pabota Nel2. «[IpuMeHeHHME XUMHUYECKMX BEIIECTB U TEXHOJOTHUH C y4eTOM
Oynyuieit mpodecCuoHATBHOUN NeITETbHOCTH Y.

Pemenne keiic-3aay Mo TemaM: TMHILIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATHLHOTO THTAHUSA,
Ba)KHEUIIINe CTPOUTCIIbHBIC )51 KOHCTPYKIIMOHHBIC MaTCpHralibl, CEJILCKOXO03SIMCTBEHHOE
MPOU3BOJICTBO, KPaCKH, CTEKIO, KepaMHKa, MaTepHalbl AJs AJIEKTPOHUKH, HAaHOMAaTEpHalbl,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKHU OHCPIrUH, OPraHUYCCKUEC W MHHCPAJIBbHBIC y1106pCHI/I$I,
JIEKapCTBEHHBIE U KOCMETHYECKHE Mpernaparhl, ObITOBAass XUMHUSI, MaTepHaIbl U3 UCKYCCTBEHHBIX U
CHUHTCTHUYCCKHUX BOJIOKOH.

3amuta: [IpeacraBneHue pe3ynbTaTOB pelIeHUs Keic-3agad B (opme MUHHU-IOKIAAa
(TomyckaeTcs UCIOJb30BaHUE TpadUIeCKUX U MPE3CHTAIMOHHBIX MaTEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
K 1.2
IIK 1.4

IMpome:kyTouHasi arrecTamus mo gucuumianne (nuddepeHInPOBaHHBIN 3a4eT)

Bcero

78
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3. YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI TUCHUITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTePHAJIbLHO-TEXHUYECKOMY 00ecnedyeHu o

Jliia peanuzaiil IporpaMMbl TUCHUIUITMHBI IPEyCMOTPEHBI CIEIYIOIINE ClelUaIbHbIe
MOMEIICHUS: YIeOHBI KaOMHET XUMHUH U Y4eOHONH XUMUYECKO# 1abopaTopHH.

D¢ddexTuBHOCTH MpernoaaBanus 00Ie00pa30BaTeIbHON AUCIUILTHHBI « XUMUS» 3aBHCHUT
OT HaJWYHsl COOTBETCTBYIOLIEIO MaTEpPHAbHO-TEXHUYECKOIO OCHAIIEHUsA. DTO OO0BACHSAETCS
OCOOCHHOCTSIMU JIMCLUIUIMHBI, B TIEPBYIO oOuepellb, €€ HSKCHEPUMEHTAIbHBIM XapakTepoM,
HIMPOKUM CIIEKTPOM MPUMEHEHUS M MPAKTUYECKON 3HAYMMOCTBI0. MarepualbHO-TEXHUYECKOe
oOecrieyeHne KaOMHETa XMMUU U XUMHUYECKOH JTaOOpaTOPHH BKIIIOYACT: CIEIHATU3UPOBAHHYIO
Mebenb M CHUCTEMBbl XpaHEHHUs, TEXHHUYECKHE U DIEKTPOHHBIE CpEICTBA OO0y4YeHus,
JEMOHCTPAIIMOHHBIE y4eOHO-HArJISAHbIE IOCOOUS, JEMOHCTPAIlMOHHOE OOOpyIOBaHUE U
npuOoOpel, 1abOPATOPHO-TEXHOJIOTHYECKOE O00O0pyHOBaHHE, JTabOPATOPHYID XHUMHUYECKYIO
nocyny, monenu (oObeMHbBIE W IIJIOCKWE), HATypaldbHble OOBEKTHl (KOJICKIIUU, XUMHUYECKUE

pPEaKTUBBI), 000pYyIOBaHUE JIAOOPAHTCKOM.

CHeIII/IaJII/I3I/Ip0BaHHaH Me0eJIb U CHCTEMbI XPpaHEHUSA

Croubl yuennueckue 15 mr

Cryn yuennyeckuit 30 mt

Jocka knacchHast 1t

Cron ¢ smmKaMu JJ1s XpaHeHus1/TyM00ii (pabouee MecTo mpenojaBaress)
Cryn (pabouee MecTo mpernogaBaTes)

Cuctema (yCTpoiCTBO) AJIsl 3aTEMHEHUS] OKOH

[Mxad mist xpaHeHus: yueOHBIX TOCOOUIA

~NOoO OoTh wnN -

Texuuueckue cpeacrsa

1 TlepconanbHbIi HOYTOYK (JTUIIEH3MOHHOE TPOTrpaMMHOE o0ecriedeHue, 00pa3oBaTeIbHbIN
KOHTEHT)
2 TeneBuzop

DJIEKTPOHHBIE CPeACTBA 00y4eHus!

1 DnexrponHsle cpencTa o0yueHust/MIHTepakTuBHBIE TOCOOUS/OHIAH-KYPCHI (10
paszdenam pabouell npocpammol)

JdemMoHCTPaUMOHHBbIE Y4eOHO-HATJIAHbIE TOCOOMSI

CrnoBapu, CipaBOYHUKH, SHIUKIONIETUS (1O XUMUYECKUM HAYKAM)
KommiekT mopTpeToB BEIMKUX XUMUKOB

ITocoOust HATAAAHON DKCITO3UILINN

[Tepuoanueckas cucrema xumMuueckux 3neMeHToB .M. Menneneesa

A WDN B
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JleMOHCTpallMOHHOE 000pyAOBaHMe M NPHOOPHI 1JIs1 KaOnHeTa U J1adopaTopun

MEH3YPKH, MMHIIETKU-KAMEeIbHUIBI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHBIC U
MOKPOBHBIE CTEKJIa, IUIAHIIETHl JJIs KameJdbHBIX peakiuii, QuabTpoBanbHas Oymara,
CTEKJISIHHBbIE TMPOOUPKH, PE3MHOBbIE NPOOKH, (OHAPUKU, HAOOP PEAKTHBOB, CTEKIISHHBIC
NAJOYKH, WITAaTUBBI JJISI MPOOMPOK; MEpHbIE LUIUHAPBL, BOPOHKU CTEKIISIHHBIE, BOPOHKH
nenuTenbHble uuHApudYeckue (50-100 mur), cTynku ¢ mectukoMm, (apdopoBbie dYaIriku,
OUHIETH, (QUIBTPEI OyMakHbIe, BaTa, Mapis, YacOBbIE CTEKJA, OSJICKTPOIUIUTKH,
1ab0opaTOpHbIE MITATUBEI, CIHUPTOBBIC TOPEIKH, CIIUYKH, IPUOOP ISl TIOMYYSHHS Ta30B (HIH
npoOupKa ¢ Ta300TBOJHON TPyOKOI), JepxaTenu i MPOOHPOK, CKISIHKU JJIs XPaHCHHS
PEaKTUBOB, pa3laTO4YHbIC JOTKW; xumuyeckue crakansl (50, 100 m 200 wur); mmarenw;
MAHIIETHI; TUTEIBHBIC MBI, CEKYHAOMEPHI (TaliMepsl), MepHbIe Tpooupku (Ha 10-20 M) u
MepHbIe KoJIObI (25, 50, 100 1 200 mur), BoasHas 6aHs (WJIM TEPMOCTAT), CTEKJITHHBIC MTaJIOUKH;
KOHUYeckre Konmobl ans TuTpoBaHus (50 u 100 wmu1); WMHAMKATOpPHBIE TOJOCKH JUIS
onpezeneHus pH u ctanaapTHas MHAMKATOPHAS LIKala; YHUBEPCATbHBIM HHIUKATOP; MUMIETKU
Ha 1, 10, 50 mu (wnm go3atopel Ha 1, S u 10 mut), OrOpeTKU It TUTPOBAHUS, MEAUITUHCKHE
mmpunsl Ha 100—150 mut, tabopaTtopHbie W/HITN aHATUTHYECKHE BeChbl, pH-MeTpbl, CyIIMIbHBIHI
mkad, u Ip. 1a6opatopHOE 000PYIOBAHHE.

3.2. UnpopmanoHHoe obecrniedeHne peajn3aluu NPOorpaMmMbl

OcHoBHas1 JIUTepaTypa:

1. Epoxun FO.M. Xumus n1s npodeccuii u crenuaibHOCTEN TEXHUYECKOTO  €CTECTBEHHO-
Hay4HOTO NMpoQuiIeii: yueOHUK IS CTY/. yUpexkaeHui cpe. mpod. oopazosanus / FO.M
.Epoxun, N.b.KoBanes.-5-e uzn.crep.-M.: Uznatensckuii nentp "Axkagemus',2020.-496

2. Huxonbckuit, A. b. Xumus : yae6uuk u npaktukym it CI1O / A. b. Hukonbckuii, A. B.
CyBopoB. — 2-¢ u3[., nepepad. u gon. — M. : U3narensctBo KOpaiit, 2018. — 507 c. —
(Cepus : ITpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-01209-5.https://biblio-
online.ru/book/9C43BE6F-1093-4551-BB03-DA86598C10AB/himiya

JonmosiHuTe/IbHAS JIUTEPATYypa:

INa6puensu O.C., OctpoymoB N.I'. Xumus s npodeccuii U CnenuaibHOCTeH TEXHUYECKOTO
npodwis: y4eOHUK A CTy. YupexJIeHui cpen npod. oopazoBanus. M.

HUcrounuku npasa

®enepanbHblii 3ak0H OT 29.12.2012 N 273-®3 (pex. ot 25.11.2013) "O6 oOpazoBanuu B
Poccutickoit deneparun"

23


https://biblio-online.ru/book/9C43BE6F-1093-4551-BB03-DA86598C10AB/himiya
https://biblio-online.ru/book/9C43BE6F-1093-4551-BB03-DA86598C10AB/himiya

Koncynprant [Tmtoc.-Pexxum nmocrynachttp: /www.consultant.ru/_dok LAW 140174/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIUIIJIMHbI

KoHtpons W oOneHka pe3yiabTaToB OCBOEHHsS 00IIe00pa3oBaTeNbHON JUCIUTUIMHBL
PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIC Ha (POPMHUPOBAHUE OOLINX
u po¢ecCHOHATIBHBIX KOMIIETCHIINN 10 paznenam
U TEMaM COJIep’KaHus yueOHOro Marepuania.

Oob6masi/mpodeccuoHanbHASA Pasnen/Tema Tun oue}mtmble
KOMIIE€TEHIIHS MeponpusiTHii
OK 01. Beibupatp ciocoObI penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHANILHOMN ACATEIPHOCTH Tema 2.1,2.2
PUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1

Tema 8.1 TeCTI/IpE)BaHI/Ie
OK 02. crnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, gCTHHH Olpoc
CPEJCTBA MOMCKA, aHATIN3a 1 1.6,1.7 CIICHNE PACUCTHBIX 33/1a4
MHTEpIPeTalny NHPOPMALUH, U Tema 2.1,2.2 HabGmronenue 3a xooM
UHGOPMALIMOHHBIE TEXHOIOTHH IS Tema 4.1,4.2 BBITOTHCHUA MPAKTUKO=
BBIIIOJIHEHNS 337124 IPOQECCHOHATBHOMN Tema 5.2-5.4 OPMEHTHPOBAHHBIX 3a[aHUI
JIeSITETLHOCTH Tema 6.1 IIpencraBnenne

Tema 7.1 pE3yIILTaTOB

Tema 8.1 NPAKTHYECKHUX U
OK 04. Tema 1.7 71a60paTOPHBIX paboT
D PeKTHBHO B3aUMOIEICTBOBATH U Tema 2.1,2.2 g(iilz;ie;lg{eéHMH%CKoro
paboTaTh B KOJUIEKTHBE U KOMaH/Ie ieMa 4515, ;lj BEToHeRIe

T:xg 6:1- ' KOHTPOJILHBIX

Tema 7.1 pador 1o

Tema 8.1 pasjesiaM JUCIUTUTHHEI
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 gblfggﬁzgsr;f;a’g;ﬁ;m
OKpYatolleH Cpenpl, Tema 5.1

3amuTa peneHus Keic-

pecypcocOepexeHuo, MpUMeHITh 3HaHus | Tema 8.1 .
3aja4 (c yuetoMm Oyayuieit

00 U3MEHEHNU KiIMMaTa, MpUuHIOUIIbI

npodeccHoHaNBHOM
OepeKIIMBOr0O MPOU3BOJACTBA, 3(PPEKTUBHO
o o JIeATETLHOCTH)
JICCTBOBATDH B UPE3BBIUAIHBIX CUTYAIHIX .
Beinonnenue 3aganuii
1K 1.2 Tema 1.1-8.1 o
IPOMEKYTOUHOU
DKCITyaTUpOBaTh U 00CTYKUBATh
aTTeCcTalluu

HaBUTaI[MOHHOE 000pYA0BaHHE
BHYTPEHHUX BOJHBIX ITyTeH

[IK 1.4 Tema 1.1-8.1
[T1anupoBaTh U BHINOIHATH MEPOTIPUSATHUS
IO ITOATOTOBKE 3eMCHApsAa K

MEKXHABUTAIIMOHHOMY PEMOHTY U BBIXOTY
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B HaBUI'allU1O.
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