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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHbBI «XUMMUA»

1.1. MecTo AucHMILUINHBI B CTPYKTYpe o0pa3oBare/ibHOi nporpammsl CITIO

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XUMHUS» SBISETCS 00s3aTEIbHOM  YacTbiO
0011e00pa3oBaTeIbHOrO IUKJIa 00pa3oBaTeIbHONM MporpaMmbl B cooTBeTcTBHM ¢ PI'OC mis
YITIC 8.00.00, 19.00.00, 22.00.00 (22.02.01, 22.02.02, 22.02.07), 29.00.00 (xpome 29.02.09),
31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome 43.02.16).

[Ipuknagnoit Momynp BKIOYaeT JjBa pazgena. Pasgen 8 «Xumus B ObITY
u MIPOU3BOICTBEHHON JESITEIbBHOCTH YeJI0BEKay peanusyercs TUISt BCEX
npodeccuit/CnenuaibHOCTe  METOJIOM  PEIIeHUs KEHCOB, CBSA3aHHBIX C OSKOJOTHYECKON
0€30MacCHOCTbI0 U OLEHKOM NociHeACTBU OBITOBOM U IPOU3BOJCTBEHHOM JEATEIbHOCTH,
COOTBETCTBYIOIIEH OTpacisiM Oy yiel mpoheCCHOHATLHOM e TEIIbHOCTH 00YJarOIIUXCS.

Tematuka paszgena 9 Bapbupyercs 1o 00beKkTy Oyayuiedl mnpodeccruoHaIbHON
JESITEIbHOCTH CTYACHTOB — Onocdepa (KUBbIE OPraHU3Mbl) WK TexHOoc]epa (TEXHOIOrHUecKue
O0OBEKTBI):

— I YKPYIHEHHBIX TPyII cnenuanbHocTei/mpodeccuii 19.00.00, 31.00.00, 32.00.00,
33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome cneuuanpHocTu 43.02.16) pexomeHayercs
TemaTHKa «/ccaenoBanue 1 XUMUYECKUI aHaTu3 00BEKTOB OHOCHEPHIY;

— IS YKPYIHEHHBIX Tpynn choenuaibHocTet / mpodeccuir 18.00.00, 22.00.00
(crenmanpHOCTH 22.02.01, 22.02.02, 22.02.07), 29.00.00 (kpome crenuanprOcTH 29.02.09)
pexomeHayetcs TeMaThka «McciaenoBanue 1 XUMUYECKU aHamu3 00BEKTOB TEXHOC(EPHI».

1.2. leqn u niiaHupyemMble pe3yJabTAThl 0CBOEHHS TUCHUILINHBI

1.2.1. llesu u 3a1a4 JUCHMILIIMHBI

Coneprxanue nmporpaMMbl 00111e00pa30BaTeIbHON TUCIMIUIMHBI « X UMM HaIPaBIECHO HA
JOCTH>KEHHE CIICTYIONINX IeJIei:

- GbopMHpOBaHHE CHUCTEMBl XWMHUYECKMX 3HAaHMWA KaK Ba)KHEWIEH COCTaBIISIONICH
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIE MOHSATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHUE M MOHUMaHUE
CYILIHOCTHU JOCTYIHBIX 000OIIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEi
WX Pa3BUTHUS U CTAHOBJICHUS;

— dbopMHUpOBaHKWE W Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX IMO3HAHMS BEIIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX IJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEIIICCTB u XUMUYECKHUX SIBJICHUH, HMMEIOIINX MECTO

B [IPUPOJIE, B IPAKTUYECKON U IIOBCEAHEBHOM JKU3HU;



- pasBUTHE YMEHMA M CIIOCOOOB JIEATENBHOCTH, CBS3aHHBIX C HaOIIOIEeHUEM
U 00BSCHEHMEM XUMUYECKOT0 SKCIIEPUMEHTA, COOJII0IEHHEM MpaBuIl 6€30MacHOro oOpaiieHus ¢
BELIECTBAMH.

3agaum JUCHMIJIMHBI:
1) chopMUpOBaTh NOHUMAaHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX IPOIECCOB U
SIBJICHUM B OKPYXKAIOLIECH Cpelie, a TaKXKE€ UX CBSI3b C IEJOCTHOM HAy4YHOM KapTUHOW MHUpa U
JPYTUMH €CTECTBEHHBIMU HaYKaMH;
2) pa3BUTh YMEHHUS COCTaBIATH (HDOPMYJbl HEOPTraHMYECKHMX M OPraHWYECKHUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX peaklHid, OOBSCHATh HMX CMBICI, HHTEPHPETUPOBATH PE3YIbTAThHI
XUMHUYECKHUX IKCIEPUMEHTOB,
3) cOpMHpOBATh HABBIKM TPOBEICHHUS NPOCTEHIINX XHUMHYECKHX AKCIEPUMEHTAIbHBIX
UCCJIEIOBaHUM ¢ COOJII0IEHNEM TpaBuJl 0€3011aCHOT0 OOpaIEHMs C BEIIECTBAMHU U JIAOOPATOPHBIM
o0opynoBaHuEM;
4) pa3BUTh YMEHUSI HAXOJUTh, AHATU3UPOBATH U HCIOIb30BaTh HHPOPMAIIUIO XUMUYECKOTO
XapakTepa M3 Pa3IMYHBIX MH()OPMAIMOHHBIX HCTOYHUKOB, BKJIOYas y4yeOHYIO JUTEpaTypy,
Hay4HbIE MyOIMKAIMKA U HHTEPHET-PECYPCHI;
5) copMHpPOBATH YMEHHs TPOTHO3UPOBATH TMOCIEICTBHS CBOCH JEATENBHOCTH U
XUMHUYECKHX MPUPOAHBIX, OBITOBBIX W MPOM3BOJCTBEHHBIX MPOLIECCOB, YUUTHIBAs BO3MOKHBIE
HKOJIOTHUECKUE U COLIMANIbHBIE BO3ACHCTBUS;
6) cpopMHpOBaTH  TMOHMMAaHWUE  3HAYMMOCTH  JIOCTWIKCHHH  XUMHYECKOH  HayKH
U TEXHOJIOTUH JUTSI Pa3BUTHS COLMAIBHOW W NMPOW3BOACTBEHHON cep ¢ yMEHHEM NPUBOAUTH
IPUMEPBI UX IPUMEHEHUS B Pa3INYHbIX chepax KU3HU.

1.2.2. Il.1annpyembie pe3yJbTaThl 0CBOCHHUs 00111€00pa30BaTeIbHON JMCIHUIIJIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHwe oOmeoOpa3oBaTeNbHasl JIUCHUIUIMHA «XHUMHS» HMEET Ipu
dopmupoBanuu u pazButun OK 1; OK 2; OK 4; OK 7 wu IIK, mnpencraBieHHBIX

B akTyanuzupoBaHHbIx ®I'OC CIIO no npodeccun/crnenuanbHOCTH.



Kon n
HAHMEHOBaHMHE
GopMupyembIx
KOMIIeTeH U

IInanupyemMble pe3yJibTaThbl 0CBOCHHS IMCHUIIHHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yJIbTATHI J0JKHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCIIMTAHMSA:
— TOTOBHOCTbH K TPYIy, OCO3HaHHE IIEHHOCTH MacTEpCTBa,

TPYIOJIO0HE;
— TOTOBHOCTH K aKTHBHOM JICATEIIbHOCTH TEXHOJIOTUYECKOM
U COLMAIbHOM  HANpaBIECHHOCTH,  CIIOCOOHOCTD

WHUIUUPOBATh, IUTAHUPOBATH W CaMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

— WUHTEpeC K pa3audHbIM cdepaM mpodeccrnoHaIbHON
NEeSATeIILHOCTH, YMEHHUE COBEpIIATh OCO3HAHHBIN BBIOOP
Oyayuieil mpodeccun M peann3oBbIBaTH COOCTBEHHBIE
KU3HCHHBIC TUTAHEI;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEU KHU3HU.

MeTtanpeaMeTHbie pe3yJbTAThI J0JIKHBI 0TPAXKATH:

Osuanenue YHHUBEpPCAIbHBIMH yY4eOHBIMU

NMO3HABATEJbLHBIMU I/ CTBUSMM:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS !

—  CaMOCTOSTENHHO (OPMYJIUPOBATh M aAKTYyaJIM3HPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBaTh CYIIECTBEHHBIA MPU3HAK WM OCHOBAHUS
JUIS. CpaBHEHMSI, KJIacCU(UKAIUK U 0000IIeHHUS;

—  OIpeaeNsATh EH JACITeIbHOCTH, 33]IaBaTh MapaMeTPhl U
KPUTEPUU UX TOCTHKECHHUS;

— BBISIBJIATH 3aKOHOMEPHOCTH W TNPOTHBOPEYHUS B
paccMaTpuBaeMbIX SBIICHUSX;

JucuMIUIMHAPHBIE Pe3yJIbTATHI H JOJIKHBI 0TPAXKATh:

IIP6 01. chopMUpPOBAaHHOCTH TPEACTABICHUI: O XUMHUYECKOU
COCTaBJISIIOIIEH E€CTECTBEHHOHAYYHOM KAPTUHBI MHPA, POJIU
XUMUU B TIO3HAHWU SIBJICHHA TPUPOJIBI, B (PopMUpOBaHUHU
MBIIUICHUSI ¥ KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOM JTsl PEIICHHS TPAKTHYSCKUX 3319
M OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpeEIE;

IIP6 02. BnageHre CUCTEMOW XHUMHMYECKUX 3HAHUU, KOTOpas
BKJIFOYACT:  OCHOBOMOJIATalouIue  MOHATHS  (XUMHUYECKUU
DIIEMEHT, aToOM, OJJIEKTPOHHas o0Oojoyka aroma, s-, p-, O-
AJICKTPOHHBIC OPOUTAIIN ATOMOB, MOH, MOJICKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHULATENBHOCTh, CTENEHb OKHCIIECHUS, XMUMHYECKas
CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJIIPHBIA 00BbEM, YIIIEPOIHBIN
CKeneT, (YHKIMOHAJbHAsl TpYMNa, pajukan, H30MepHs,
HM30MEphI, TOMOJIOTHYECKUU pPsJZl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCTIOPOJI- U a30TCOJAEPIKAIUE COCIUHEHUS, OMOJOTHYECKH
aKTUBHBIC BellecTBa (yriaeBOABI, >KHUPHI, OEIKU), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAJUTMUECKasi PEIIeTKa, TUIBl XUMHUYECKHUX

peaxiuit (OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, IK30-U
SHJOTEPMUUYECKHE, pPEaKIM HMOHHOTO OOMEHa), pPacTBop,
AIEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTUIECKAS

JUCCOIMAIUs,  OKHUCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTh
XMMHUYECKON pEaKkluy, XUMHUYECKOE PaBHOBECHE), TEOPUU H
3aKOHBI (TE€OpUSl XHMHUYECKOTO CTPOEHUS OPTraHUYEeCKUX
BeuiectB  A.M. bymiepoBa, Teopus 3IEKTPOIMTHUECKON
Jncconuanuu, nepuoandeckuii 3akon J[.M. Menaeneesa, 3akoH




BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OILICHUBATH
COOTBETCTBUE PE3YJIbTATOB 1IEJIAM, OLICHMBATh PHUCKHU
MOCJIEICTBUN ACATCIBHOCTH;
pa3BUBaTh KPEAaTUBHOE MBIILICHUE
YKU3HEHHBIX TIPOOIIEM.

OpU  pelIeHUuU

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJaJETh HaBbIKAMH y4eOHO-HCCJIEI0BATEIbCKON |
IIPOCKTHOM  JIEATEIIbHOCTH, HAaBBIKAMH  pa3pelICHHS
pooem;

BBISIBJISTH [IPUYUHHO-CJIEICTBCHHBIC CBSI3H u
aKTyaJM3UPOBATh 3a/ady, BBIIBUTaTh THIOTE3Y e€¢
pelICHusd, HAXOAUThb AaPrymMmMeHTHI IJId Jd0Ka3aTCJIbCTBA
CBOMX YTBEPIK/ICHHIA, 337aBaTh MapaMeTPbl U KPUTECPHUU
pelIeHMS;

aHAJIM3UPOBATh TOJYYCHHBIC B XOJEC PCUICHUS 3a1aud
pe3yJIbTaThl, KPUTHYECKH OLIEHUBATH UX JOCTOBEPHOCTD,
IMPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCJIOBHAX,

yMETh TEPEHOCHUTh 3HAHUSA B [O3HABATCIBHYIO U
IMPAKTUYCCKYIO O6J'IaCTI/I KU3HCIACATCIHLHOCTH,

yMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
oOIacreii;

BbBIJIBUT'aTb HOBLBIC HWACHU, IpeajiaraTb OPUTHHAJIbHBIC
MOJAXOJIBI U PEIICHUS;
CTaBUTh  TNpPOOJIEMBI U
b TEPHATHBHBIC PEILICHHUSL.

3aayd,  JIONMYCKaroIllnue

COXPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK
XMMUH, (DaKTOIIOTMYECKHUE CBEICHHS O CBOWMCTBAX, COCTaBe,
HOJYy4eHUH M  0e30I1aCHOM HCIOJb30BaHMM  Ba)KHEHIIMX
HEOPraHMYECKUX U OpPraHUYeCKHMX BEIIECTB B OBITY H
IIPAKTUYECKOH 1eATEIIbHOCTH YEJIOBEKa;

I1P6 03. chopMupOBaHHOCTH YMEHHH BBISBIATH XapaKTEPHbIC
NPU3HAKM M B3aUMOCBSI3b W3YYEHHBIX MHOHATUH, NPUMEHSTbH
COOTBETCTBYIOIIME OHATHUS ITPU ONMCAHUU CTPOCHHUS U CBOICTB
HEOPraHMYECKUX U OPraHNYECKUX BELIECTB U UX MPEBPALLCHUH;
BBISIBIISITh B3aUMOCBSI3b XMMHYECKUX 3HAHUW C TIOHATHUSAMH H
IPEJCTaBICHUAMU IPYTHX €CTECTBEHHOHAYUHBIX IIPEIMETOB;
IIP6 04. chopMUPOBAaHHOCTH yMEHHUW  HCIIOJIH30BATH
HalMEHOBAHUA XMMMYECKMX COEJUHEHUH MEXIyHapOJIHOTO
COI03a TEOPETHUYECKOW M NPUKIATHOW XMMHUU U TPUBHAJIBHBIC
Ha3BaHUs BaXHEUIIMX BEIIECTB (ITUJICH, alleTUIIEH, TIIUIEpHH,
dbenon, popmanbaerua, yKCycHasl KUCIOTa, TJIMIWH, YrapHbII
ras3, yrjiekucislid ra3, aMMuak, raiieHas HU3BeCTb, HerameHas
W3BECTh, NMHUTHEBAS COJAa W JIPYTHX), COCTaBIATH (HOpMyIbI
HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB, YpPaBHEHHSA
XMMUYECKUX pEaKIHi, OOBACHATh UX CMBICI; MOATBEP)KIATh
XapaKTepHBIC XUMHAYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIUMH HKCIEPUMEHTAMH U 3aMMUCIMU YpaBHEHHM
XAMHYECKHUX PEaKIUii;

IIP6 0S. cdopmMHpOBaHHOCTb yMEHUH  yCTaHABIUBATb
MPHUHAIIEKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB K OIpeJIeIEHHbIM KjaccaM M IpyIIaM COeAMHEHU,
XapakTepu3oBaTh HMX COCTaB W BaXHEWIIME CBOWCTBA;
OIpeNeNATh BUAbl XUMHUYECKUX CBsi3ed (KOBaJ€HTHasl, HOHHas,
METaJIJIN4ecKasi, BOJOPOAHAs), THUIBl  KPHUCTAJUIMYECKUX
PELIETOK BEIIECTB; KIaCCU(PUIIMPOBATH XUMUUECKUE PEaKIIH;
I1P6 07. chopmMupoBaHHOCTH YMEHUH MPOBOAUTH PAaCUETHI IO
XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM XUMUYECKUX PEaKIHii C
WCTIOIB30BaHUEM (PH3MUYECKUX BEIHYUH, XapPaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0beMa




(HOpMasnibHBIE ~ YCIIOBHUSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCII0JIb30BaTh CUCTEMHBIC XMMUYECKUE 3HAHUS JI1 TPUHATHUS
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM.

OK 02. Ucnosib30BaTh
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
MHTEPIIpETaluu
UHPOpPMALIUHU 1
nH($OpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
pohecCHOHATLHOM
NEeSITEIbHOCTH

JIMYHOCTHBIE pe3yJabTaThl JOJI)KHBI OTPAKATH B YaCTH:
IHEHHOCTU HAYYHOI'0O IIO3HAHUSA:

c(OpMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS
HAayKd W OOUIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha
JMaJIore KyJIbTYyp, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MeECTa B IOJHUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHHE  S3bIKOBOM M YHUTATEIbCKOU
KyJIbTYpbl Kak CpeJICTBa B3aUMOACUCTBUS MEXIY
JIIOJIbMU U TT03HAHUS MUPA;

OCO3HaHME  IIGHHOCTH  HAy4YHOM  JesTeIbHOCTH,
TOTOBHOCTb OCYILECTBIISATh IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO IEATEIbHOCTh UHAUBUIYAIBHO U B

rpymnre.

MeTal’lpeJIMeTH])Ie Ppe3yJabTaThbl J0JKHBI OTPaAKATh:

OsBJianenue

YHUBepCAJbHbIMH y4eOHbIMHU

NMO3HABATEJIbHBIMU AeHICTBUAMM:
B) pa0orta ¢ nHopmManmeii:

BJIAACTb  HABBIKAMHU  IMOJIYYCHHA I/IH(i)OpMaIII/II/I us3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSATCIIbHO
OCYHICCTBJIATL IMIOUCK, aHaJIU3, CHCTCMATHU3alUI0 U

MHTEpIpeTaIHio HH(OPMaLUK pa3IU4HbIX BUAOB U HOpM
MIPEACTABICHUS;

CO3/1aBaTh TEKCTHl B Pa3MYHBIX (opMmMaTax C y4yeToM
Ha3HaueHUs: UHPOpMAUU U LEJIEeBOH ayIuTOpHUH,
BbIOMpas ONTUMAIbHYIO (OpMY TpenCTaBIEHUS H
BU3yaJIN3a1UU;

OLIEHUBATh JIOCTOBEPHOCTD, IETUTUMHOCTh MH(OpMAIIHH,
€€ COOTBETCTBUE IIPAaBOBBIM W MOPAIbHO-3THUYECKUM
HOpMaw;

JAucnuninHapHbie (MpeAMeTHbIE) pe3yJbTAThl M JTOJIKHBI
0TpPakKaTh:

IIP6 06. BiageHNE OCHOBHBIMU METO/IaMH HAYYHOTO MTO3HAHUS
BEIIECTB M XMMHUYECKUX SIBJICHUN (HAOIIOAECHME, U3MEpEHUeE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

ITP6 07. copmMupOBaHHOCTH YMEHUI MPOBOAUTH PAaCUETHI 110
XUMHUYECKUM (OpMyJiaM U YPaBHEHUSIM XUMHUECKUX PEaKlnid ¢
UCTIOJIB30BaHUEM (PH3MUECKUX BEIMYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MaccChl, o0Obema
(HOpMaJibHbIE ~ yCIIOBHUSI) TIa30B, KOJMYECTBA  BEIECTBA;
UCIIOJIb30BaTh CUCTEMHBbIE XUMHUYECKHE 3HAHUS IS MPUHSITUS
pelIeHU B KOHKPETHBIX >KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

IIP6 08. cdopMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U
BBIMIOJIHATh ~ XMUMHYECKUH  SKCHEPUMEHT  (IpeBpalieHus
OpraHMYECKUX BEILECTB IIPU HarpEeBaHUU, [TOJyUYEHUE STUIICHA U
M3Yy4YEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMK Ha ajbJCTH/IbI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTypauusi O€lIKoB IpHu
HArpeBaHUU, I[BETHBIE pEaKIUU OEJKOB; MPOBOJUTH PEAKIIHH
MOHHOTO OOMEHa, ONpEeNeNiTh Cpely BOJHBIX pPacTBOPOB,
KaueCTBEHHBIE PEaKIMN Ha cynbdar-, kKapOoHAT- U XJIOPUI-
aHMOHBI, HA KaTHMOH aMMOHHS; pellaTh SKCIIEPUMEHTAJIbHbIE
3agaun o Temam "Metamisl" u "HemeTanns") B COOTBETCTBHH
C TMpaBWJIaMM TEXHHUKH O€30MacHOCTH MpH OOpallleHuu C
BEIllECTBaMH U J1a00paTOPHBIM 000PYNL0BAHUEM; IPEACTABIATD
pe3yNnbTaThl XMMHUYECKOTO JKCIepuMeHTa B (opMe 3amucu
YpaBHEHHUN COOTBETCTBYIOIIUX peaKIuid u (HopMynupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

MP6 09. cdopMHPOBaHHOCTb  YMEHUS
XUMHUYECKYI0  HHPOpMAIMIO, IMOJy4YaeMyl U3

aHaJIU3UpPOBATh
Pa3HbIX




BJAJIETh  HAaBBIKAMH  pACIIO3HABAHHWSI W 3allIUTHI
nHpopManuu, uHOOPMAITMOHHOM 0€301acHOCTH
JTUYHOCTH.

UCTOYHUKOB (CPEICTB MaccoBoi MH(popmauuu, cetb VHTepHeT
U IpyTHE).

OK 04. 3ddextuBHO
B3aMMO/JICHCTBOBATh U
paboTath B
KOJUIEKTHUBE U
KOMaHie

JIMYHOCTHBIE pe3yJabTaThl JO0/I)KHBI OTPAXKATD B YaCTH:
IpakKIaHCKOT0 BOCIIUTAHUA:

T'OTOBHOCTB BECTH COBMCCTHYIO JCATCIIbHOCTD B
HHTCPCCAX I'paXKI1aHCKOT0 O6IJ.[€CTBa;

YMCHHC B3aI/IMOIIeI7ICTBOBaTB C conuaJibHbIMH
HHCTUTYTaMU B COOTBCTCTBHUHM C HUX q)yHKLII/ISIMI/I n
Ha3Ha4YCHUCM.

MeTal’[pe}lMeTHLIe pe3yJbTaThbl J0JKHBI OTPAKATDL:

OBJajgenune

YHuBEpPCAJbHBIMH KOMMYHHUKATUBHBIMU

JelCTBHUSIMU:
0) coBMecTHAas1 1eATeIbHOCTD.

[IOHUMATh U UCIOJIb30BaTh IPEUMYIIIECTBA KOMaHHOW U
UHIUBUAYAIbHON paboThI;

IPUHUMATD IeJId  COBMECTHOM  JesTEIbHOCTH,
OpPraHM30BBIBaTh M KOOPAUHUPOBATH JEUCTBUSA IO €€
JOCTUKEHUIO: COCTABJIATH IUIAH IEHCTBUM, paclpeaeisaTh
poiiM C YYEeTOM MHEHHH YYaCTHHUKOB OOCYXJaTh
pe3yabTaThl COBMECTHON pPabOTHI;

KOOPJAMHUPOBAaTh W BBINOJHATH pPabOTy B YCIOBMSIX
peaIbHOTO,  BUPTYaJIbLHOTO U KOMOMHHMPOBAHHOIO
B3alMOJIEICTBYS;

OCYILIECTBIATh TO3UTUBHOE CTPATErMUECKOE MTOBEACHHE B

paszquIx CI/ITyaHI/IﬂX, HpOHBJ’IfIT b TBOpLIeCTBO 158
BooOpakeHue, ObITh MHULIUATUBHBIM.
OBJIal]eHI/le yHI/[BepcaJII)HI)IMI/l perJIHTI/IBHI)IMI/I
JeHCTBUSIMM

r) IPUHATHE Ce0s U APYTUX JIIOACH:

IPUHUMATh MOTHUBBI M apryMEHTHI JPYTUX JIOAEH IMpH
aHaAJIN3€ PE3YJbTATOB JEATENBHOCTH;

JAucuunianHapHbie (MpeaMeTHbIE) Pe3yJbTAThl M JIOJIKHBI

0TpPakKaTh:
IIP6 08. cdhopMHUPOBAHHOCT, YMEHUW IUIAHUPOBAThH U
BBITIOJIHATh ~ XMUMHYECKUH  DKCIEPUMEHT  (IpeBpalieHus

OpPraHMYECKUX BEILECTB IIPU HaIrPEBAaHUU, [TOJIyUYEHUE STUIICHA U
U3Y4YEHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM Ha AJIbJIETH/IbI,
KpaxMall, YKCYCHYIO KHUCIIOTY; JeHaTypauus O€JIKOB IIpH
HarpeBaHuM, LBETHbIE PEAaKLMU OEJKOB; NMPOBOJUTH PEAKIUU
HMOHHOr0 OOMEHa, OHpeAeNsATb CpeLy BOIHBIX pPacTBOPOB,
KAaueCTBEHHbIE PEAKIMM Ha Cylb(dar-, kKapOoOHAT- U XJIOPUJ-
aHUOHBI, HA KaTHMOH aMMOHHS; pelIaTh JKCIIEPUMEHTAJIBHBIC
3agaun no temam "Metamisl" 1 "HemeTansl'") B COOTBETCTBUU
C IMpaBUJaMM TEXHUKH O€30MaCHOCTH HpU OOpaleHUH C
BEIIECTBAMH U JIAOOPAaTOPHBIM 000PYZIOBaHHEM; TIPEACTABIST
pe3yabTaThl XMMHUYECKOTO SKCIEpUMEHTa B (hopMe 3aIlucH
YpaBHEHUH COOTBETCTBYIOIIMX peakuuil U (HopMynupoBarh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB.




MpU3HABaTh CBOE IPaBO M IPaBO JPYIHX JIIOJCH Ha
OIINOKHU;

pa3BUBAaTh CIOCOOHOCTh MOHMMATh MHP C TO3HUIUU
JPYTOTO YeJIOBEKa.

OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
TIPUHITAITBI
OEPEIKITUBOTO
MIPOM3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

JIMYHOCTHBIE pe3yJabTaThl JOJ’)KHBI OTPAKATH B YaCTH:
IKOJOI'HM4Y€CKOro BOCIMMTaHusA:

c(hOpMUPOBAHHOCTH 9KOJIOTUYECKOU KYJbTYpBHI,
IIOHUMAaHHWE  BJIUSHUA  COLMAJIBHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MPUPOAHOM U COLHMAIBHOU
cpensl, OCO3HaHUue rJ1006aTbHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;
IJJAaHUPOBAaHUE UM OCYILECTBIICHUE
OKpY’Kalolllel cpeae Ha OCHOBE
YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENpPHUATHE ACHCTBUN, MNPUHOCIIINX BpeEl
OKpY>Kalollen cpere;

yMEHUE MIPOTrHO3UPOBATH
JKOJIOTUYECKHE  TOCJIEACTBUS
JNENCTBUMN, TPEAOTBPAIIATh UX;
pacIlUpeHHe OIbITa  JIEATEIBHOCTH
HaIPaBJIEHHOCTH.

NEUCTBUIL B
3HaHUA LeJer

He6HaFOHpI/IHTHHe
MMpCaAIpUHUMACMbIX

IKOJIOTHYECKOUN

MeTal’lpeJIMeTH])Ie Pe3yJabTaThbl JOJKHBI OTPaAKATh:

OsBJianenue

YHHUBepCaJbHbIMH y4eOHbIMHU

NMO3HABATEJbHBIMU AeHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

HCIIOJIb30BaTh CpencTBa UHGOPMAITMOHHBIX u
KOMMyHI/IKaIII/IOHHI)IX TeXHOJ’IOFI/II\/JI B pCHIeHI/II/I
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AI[MOHHBIX
3amady ¢ CcoOOJoJieHHeM TpeOOBaHWM JPrOHOMHKH,
TEXHUKU O€30MIaCHOCTH, TUTHUEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHUYECKUX HOPM, HOPM HHGOPMAIMOHHON
0€30I1aCHOCTH.

JAucnuninHapHbie (MpeAMeTHbIE) Pe3yJbTAThl M JTOJIKHBI
0TPaXKATh:

IIP6 01. chopMUpPOBAaHHOCTH TPEACTABICHUI: O XUMHUUYECKOU
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIH
XUMHH B TIO3HAHWM SIBICHUH MPHUPOAbI, B (HOPMUPOBAHUU
MBIIUICHAST W KYJbTYPhl JIMYHOCTH, €€ (YHKIMOHAILHOM
IPaMOTHOCTH, HEOOXOAMMOM JIsl peLICHHS TPAKTHUECKUX 33124
M OKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IMP6 10. cdopMHpPOBaHHOCTH YMEHHUH COOIIOAATH MpaBUIIA
HKOJIOTMUYECKH 11€TIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOM
JIESITEJIbHOCTH B LIENSAX COXPAaHEHUS CBOEro 3J0pPOBbsl U
OKpYXarolled MPUPOTHOM Cpeabl; YYUTHIBATH OIMACHOCTD
BO3/ICIICTBUSl Ha JKUBbIE OpPraHU3MbI OIPE/IECICHHBIX BEIIECTB,
MOHMMAasl CMBICT TIOKa3aTelss MpPEeebHON  JTOMYCTUMOM
KOHIEHTpaLUH.

IIK




2. CTPYKTYPA U COJAEPXAHHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCUUILIMHBI U BUbI Y4e0OHO# padoThl

Bun yuyeOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 144
Coaep:xkaHue y4ueOHOTro MaTepuaa 96
BT. U..

TEOPETUYECKHE 3aHATH 44
MPAKTUYECKHE 3aHITHS 26
nmabopaToOpHBIC 3aHATHS 18
KOHTPOJIbHBIE paOOTHI 8
IIpodeccuonanibHO OpHEHTHPOBAHHOE cojep:kaHue (coAeprKaHue 48
NPUKJIATHOTO MOIYJIs)

BT. U..

TEOPETUYECKUE 3aHATHUS 14
MPAKTUYECKUE 3aHATUS 22
na0opaTOpHbIE 3aHATUS 12

IMpomexyTounas arrectauus (/13)




2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

HaumenoBanue Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M IPO(ecCHOHAILHO OpUeHTHPOBaHHOe), | O0bém | Popmupyemble
pa3/ieJioB M TeM J1a00paTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYIb YacoB | KOMIETeHUHH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJia 96
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHH 24
Tema 1.1. Coaep:xxaHue y4eOHOro MaTepuaJa 2 OK 01
OCHOBHBIE XMMHYECKHE | X UMUUECKUI 31eMEHT. AToM. Spo aToMa, M30TONEL. DJIEKTPOHHAS 000JI0YKa. DHEPreTHIECKHE
NOHATUSL W 3aKOHBI, |ypOBHH, MOAYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- amemeHTh. OCOOEHHOCTH pacrpeieiIeHus 1
CTPOCHHUC aTOMOB |3JIEKTPOHOB MO OpOUTAIAM B aToMax 3JEMEHTOB IMEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAs
XUMHAYCCKHUX KoH}urypanus aToMoB. OCHOBHBIE XHUMUYECKHE 3aKOHBI
SIICMCHTOB IIpakTnyeckue 3aHATHSA
IIpaktnyeckass pabora Nel. «OCHOBHbIE KOJIMYECTBEHHBbIE 3aKOHbI B XMMHUHU M PacCyeThl IO
YpaBHEHHSIM XUMHYECKUX PEAKIIUII».
OTHOcHTEIbHBIE ATOMHAsA U MOJIEKYJIsipHas Macchl. MosspHast macca. KonudecTBo BeuiecTsa. 1
MaccoBast nois BemiecTBa. 3akoH ABoraapo. MossipHelid 00beM ra3oB. OTHOCHTENbHAs
IUIOTHOCTb r'a30B. PacueTsl 0 ypaBHEHUSAM XUMHUYECKUX PEAKIMNA C UCIIOJIb30BaHUEM MacCOBON
JIOJI BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaepxanue yueOHOro MaTepuaJa 2 OK 01
[Tepronnyeckuii 3akoH | IpakTHYecKHe 3aHITHS OK 02
u Hepuonuyeckas |[Ipaxruueckas paGora Ne2. «M3yueHne MepHOINUCCKIX 3aKOHOMEPHOCTEH M MX B3aHMOCBSI3H CO IIK
CHCTEMa  XHMHHYECKHX |CTpoeHHEM aTOMOBY.
SJIEMCHTOB H. n. [Meproanueckast cucrema xumudeckux 3memeHToB J[.M. MengeneeBa. CBsi3b MEpHOIUIESCKOTO
Menneneesa, ux cBA3b C |3axona n [lepHoaMUEcKoil CHCTEMBI XHMHUYECKHIX JIEMEHTOB C COBPEMEHHOM TeopHeii CTPOSHHs
COBPEMEHHOH TECOPHEH |aroMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHYECKHX DIIEMEHTOB, 00OPasyeMbIX HMH
CTPOCHUS aTOMOB MPOCTBIX U CIOXHBIX BELIECTB IO IpylnaM U rnepuojaam [lepuomuueckoit cucteMsl. 3HaueHHE 2

MIEPUOIMYECKOT0 3aKOHA M CHCTEMBl XMMHUYECKHX aneMeHToB (.M. MeHneneeBa B pa3BUTHH
HayKHU.

VYcTaHOBIEHUE CBA3M MEXKAY CTPOCHHEM AaTOMOB XMMHYECKHX JJIEMEHTOB M IEPUOAMYECKUM
M3MEHEHUEM CBOMCTB XUMUUYECKHUX HIEMEHTOB U X COCIMHEHUM B COOTBETCTBUU C ITOJI0KEHUEM
[Iepnonnueckoi cucteMsl. PenieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a1aHUN Ha
XapaKkTepu3alulo XUMHUECKUX 3JIeMeHTOB «Mertamnyeckue / HeMeTaJUIMYecKHe CBOMCTBa




XMMHUYECKUX 3JEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOEHUEM U IIOJIOKEHUEM B
IIEPUOUYECKON CHUCTEME XUMUYECKHX ieMeHToB J[. M. MenneneeBa»

Tema 1.3.
Crpoenue BeliecTBa u
npUpoJa XUMHYECKOM
cBs3u. MHorooopasue
BEIIECTB

Conep:kanue y4eOHOIro MaTepuaa

Crtpoenue BemecTBa. XUMUYECKas CBSI3b. BUIbI XUMHUYECKOH CBSA3M (KOBaJICHTHAS HEMOJIApHAs
Y TIOJISIpHAsI, MOHHASI, MeTaJTn4eckas). MexaHu3mMbl 00pa30BaHUS KOBAICHTHOW XUMHUYECKOU
cBs3u  (OOMEHHBII W  JOHOPHO-aKIENTOpHBIN). BomopoagHas cBs3b. BalleHTHOCTS.
DneKkTpooTpulaTeabHOCTh. CTeneHb okucieHus. oHbl: KAaTHOHBI U AHUOHBI

IIpakTnyeckune 3aHsATHS

[TpakTuyeckas pabora Ne3. «CTpoeHure BelecTBa U NPUPOAA XUMUYIECKON CBSI3U.
JleMoHCTpauuss Mojeneil KpUCTaJUIMYECKUX PEIIeTOK: MOHHOM (XJIOpHJ HATpHs), aTOMHOM
(rpaduT ¥ anMaz), MOJICKYIIPHON (YTIICKUCIIBIN Ta3, UOJT), METATHICCKON (HATPHUM, MarHui,
Menp). PenieHne npakTHUecKuX 3aJaHuil Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpaduueckux Gpopmyi
75eMeHTOB 1—4 nepuojoB

OK 01

Tema 1.4.
Krnaccudukanus,

u HOMEHKJIaTypa
HCOpFaHI/I‘ICCKI/IX
BEIIECTB

Coaep:xanue y4eOHOro MaTepHuaJia

Knaccuukanus HeopraHmdeckux BemlecTB. HoMeHKIaTypa HEOpraHMYECKHX BEILECTB
(oKCcHIbI, TUIPOKCHU[IBI, KUCIOTHI, CONM). BeliecTBa MOJNEKYJISIPHOIO M HEMOJIEKYJISPHOTO
CTpoeHusi. ArperaTHble COCTOsIHUS BellecTBa. Kpucraminueckue u aMopQHbIe BeIecTBa. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. TUIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJISIpHas,
MOHHAs1, MeTaJNIn4ecKas). 3aBUCMOCTb CBOMCTBA BEILIECTB OT THIIA KPUCTAJUINYECKON PEHIETKH

HpaKanecmle 3AaHATHUSA

[TpakTryeckas padora Ne4. «HomeHki1aTypa HEOPraHUUECKUX BEILIECTBY.

Pemenne mnpakTudyecKuMX 3aJaHUN MO KiIacCU(PUKAUK, HOMEHKJIAType W XUMHYECKUM
¢dopMynaM HEOPraHUYECKHX BEILECTB Pa3IMYHBIX KJIACCOB (YrapHbIM ras, yrJIEKUCIbIN ras,
aMMHaK, raieHasl U3BeCThb, HeraleHasi U3BeCTh, MUThEBAasl CO/Ia U IPYIHX): HA3BaHUS BEILIECTB
no mexayHapogHoit (MFOITAK) unu TpuBHanbHOM HOMEHKIIATYpe M COCTaBICHHE (POPMYIIBI
XUMHUYECKHUX BEILECTB, OINpeAeieHHe MPUHAAISKHOCTH K kiaccy. Ilonck mHbopmanuu mo
Ha3BaHUAM, UAECHTUPHUKATOPaM, CTPYKTYPHBIM hopMynamM. AHaJIN3 XUMUYECKOH nHpopmanuy,
MOJIy4aeMOi W3 pa3HbIX MCTOYHUKOB (CPEICTB MaccoBOM MH(popmauuu, ceTb VHTEepHET u

Jpyrue)

OK 01
OK 02

Tema 1.5.

Conep:kanue y4yeOHOIro MaTepuasa

OK 01




Twumel
peakuui

XHUMHUYCCKUX

Xumunyeckas peakuus. Kiaccupukanus v TUMBI XUMUYECKUX pPeakuil B HEOPraHUYECKOW U
OpPraHMYECKON XMMMH. 3aKOHbl COXPAHEHHS MacChl BEILECTBA, COXPAHEHUsI U IPEBPALICHUS
SHEPTUU MPU XUMUYECKUX peakiusax. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKkIuH (ypaBHEHUS
OKHCJICHHUA-BOCCTAHOBJICHUSA, CTCIICHb OKHCIICHHSA, OKHUCIIMTCIIbL U BOCCTAHOBUTCIIb, ITPOILCCCHI
OKHUCJIGHHS W BOCCTAHOBJICHMS, Ba)KHEHIIME OKHUCIUTENIM U BOCCTAHOBUTENH, METOJ
AJIEKTPOHHOTO ©OanaHca, 3JIEKTPOJIM3 PACTBOPOB U PpACIUIABOB BEIIECTB, OKUCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU B IPUPO/IE, TPOU3BOJCTBEHHBIX MTPOLIECCaX U JKU3HEACATEIbHOCTU
OpraHU3MOB)

JlabopaTopHble 3aHATHS

JlaboparopHast pabota Nel «THITBI XUMUYECKUX PEAKITUI.

HccnenoBanne TUNOB (MO COCTaBY M KOJMYECTBY HMCXOJHBIX M OOpa3yrOIIMXCS BELIECTB) U
MIPU3HAKOB XUMUYECKUX peakunid. CocTaBiIeHNE ypaBHEHUHN peakluii COeAMHEHNUS, Pa3I0KEHUs,
3aMeleHus, oOMeHa, B T.4. PeakIuil TOpeHus, OKHUCIeHHUs-BoccTaHOBIeHUsA. CocTaBieHUE U
YPaBHUBAHHUE OKHUCIUTEIHLHO-BOCCTAHOBHTEIBHBIX PEAKIM METOJIOM 3JICKTPOHHOTO OanaHca.
PacyerHble 3amaun Ha HaxOXXJIEHHE OTHOCHUTEIHHOW MOJIEKYJISPHONH MAacChl, OMpe/elieHne
MacCOBOM JO0JIM XUMHUYCCKUX DJIEMCHTOB B CIIOXKHOM BCILICCTBC

OK 02

Tema 1.6.
CxopocTb
peaKuui.
paBHOBecCHE

XUMHUYCCKUX
XHUMHUYECKOE

Conep:xanue yueOHOro MaTepuaJia

CKOpOCTb pEakLMu, €€ 3aBHUCUMOCTb OT pPa3IMYHbIX (AKTOPOB: MPUPOJBI PEArHpyrOLIUX
BEILIECTB, KOHIIEHTPAI[MU PEArupyroLIMX BEIIECTB, TEMIEPATypbl U IJIOLIAJAN PEaKIIMOHHOU
noBepXHOCTHU. TertoBble 3((HeKThl XUMUYECKUX PEAKIIUN: K30~ ¥ SHI0TEPMHUUYECKHE PEAKILINH.
OOpatumble peakuMu. XUMHYECKOe paBHOBecue. DakTopbl, BIHUSIOINIME HA COCTOSHUE
XMMHUYECKOTO paBHOBECHUS (KOHILIEHTpAIUsl PEareHTOB WJIM NMPOAYKTOB PEAKIMM, JTaBJIECHUE,
temneparypa). [Ipunnun Jle Hlatense

IIpakTHYecKkne 3aHATHA

[IpakTnueckass pabora Ne5. «BnusiHMe paznuyHbIX (PAKTOPOB Ha CKOPOCTh XUMHYECKON
peakumn».

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHaiau3 (AKTOPOB, BIHUAIOIIMX Ha
U3MEHEHHE CKOPOCTH XUMUYECKON peakluu. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIUH OT
IIPUCYTCTBUS KaTaM3aToOpa Ha IMPUMEPE Pa3JIOKEHHA IEPOKCHIA BOJOPOJA C IOMOUIBIO
JUOKCHJa MapraHia M Karajasbl. PemeHue IIpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
npuMeHeHne npuHnumna Jle-Illarense 111 HAXOKAEHUS HANPABIICHUS CMEIICHHS] PABHOBECUS
XMMHUYECKOH PeaklMy U aHAIW3 GaKTOPOB, BIMSIOMIMX HA CMEIIEHNE XMMUYECKOTO PABHOBECHSI

JlaGopaTropHble 3aHATUSA

OK 01
OK 02
IIK...




JlaGopaTopHas pabora No2 «M3yueHue 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM PEaKIUUd OT
KOHIICHTPALUU PEAarupyroluX BEIIECTB U TEMIIEPATYPHI.

JlabGopaTopHas paboTa Ha BEIOOP:

1. JlaGopatopuas pabora Ne2.1 «OmpeneneHue 3aBHCHMOCTH CKOPOCTH PEAKIMH OT
KOHIEHTPALlMU pearrupyronmx BemecTsy. VcciaenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KoHIeHTpanuu. OnpeseneHne KOHCTAHTBI CKOPOCTH PEAKINH rpapuuecKuM METOIOM.

2. JlabopatopHas pabota Ne2.2 «OmpeznerneHne 3aBUCUMOCTH CKOPOCTH PEAaKIUU OT
TeMriepaTypbl». MccinenoBanue 3aBUCUMOCTH CKOPOCTH pEaKIMU OT Temmeparyphl. Pacuer
SHEPrUM aKTHBAIMH PEaKIuu

Tema 1.7.

PactBopsl, Teopus
3JIEKTPOIUTAYECKOMN
JUCCOLIMAIUM U MOHHBIN
oOMeH

Conep:xanue yueOHOro MaTepuaJia

PactBopbl. Buabl pacTBOpOB IO COJEPIKAHHMIO PACTBOPEHHOrO BEIIECTBA. PacTBOPHUMOCTS.
[TonsTHE O MUCHEPCHBIX CUCTeMax. VICTMHHBIE W KOJUIOMJIHBIC PacTBOPHI. MaccoBas IO
BelecTBa B pactBope. I[lonsaTue o BogopoaHom nokaszarene (pH) pactBopa. DIIeKTpOIuTHYECKAs
nucconuarus. CUIbHBIE B CI1a0bIe SJICKTPOJIMTHI, HEAJICKTPOIHUTHI. Peakiiy nHoHHOro 0OMeHa

JlaGopaTopHble 3aHATHUSA

JIaGoparophas pabota Ne3 «[IpuroroBieHue pacTBOpOB».

[Ipurorosnenue pacTBOpPOB 3aJaHHOM MacCOBOM J10JIEW PACTBOPEHHOI'O BEILIECTBA, POBEJCHUE
peakuuii HMOHHOro OOMEeHa, OIpeAeieHHE Cpeabl pPACTBOPOB BELIECTB C IOMOIIBIO
YHHUBEPCAIBHOIO HMHJIUKATOpa (KUCIasi, HEHTpallbHas, LIEIO4YHas). 3aJaHUsl Ha COCTABICHHE
VOHHBIX peakuuil. Penmenne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUNl HAa PacTBOPSI,
HCII0JIb3YEMbI€ B OBITOBOM UM MPOU3BOJCTBEHHON JESITEIbHOCTH YeJIOBEKa

JIaGoparopHas pabota Ned «Peakuuu rufponuza.

UccnenoBanue cpeabl pacTBOPOB COJIeH, 00pa30BaHHBIX CUIILHBIMU U CJIA0BIMH MPOTOJIUTAMHU, U
UX peakuuil ¢ pacTBOpaMH Lienoyd M kKapOoHara Harpusa. CocTaBieHHE peakiMil I'MIposn3a
CoJIeH

JlaboparopHas pabota Ne5 «VccnenoBanue JUCTIEPCHBIX CUCTEM).

Crtpoenue u ¢GakTopsl YCTOMYMBOCTH UCIIEPCHBIX cucteM. CtpoeHue muneiuibl. PaccenBanue
CBETa MPHU MPOXOXKJACHUU CBETOBOTO MydYKa 4epe3 ONTUYECKH HEOJAHOPOAHYIO cpeny (ddhdexTa
Tunpgans). [[purotoBneHre u U3ydeHHE CBOMCTB TUCIIEPCHBIX CHCTEM Pa3HBIX BUJIOB: CYCIICH3UH,
SMYJIbCUH, KOJUIOUJIHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTUHHBIX M KOJUIOUIHBIX PAaCTBOPOB,
BBISIBIICHUE OCHOBHBIX Pa3IMIUil MEXITY HUMU

OK 01
OK 02
OK 04
OK 07
IIK...

KonTtpouabsnas padora 1

CrpoeHue BellecTBa U XUMUYECKHE peakuu (1o paszzaerny 1)

Pa3nea 2. Heopranuyeckasi Xumust

18




Tema 2.1.
DOU3NKO-XUMHYECKHE
CBOMCTBa
HEOPraHUYeCKUX
BEIIIECTB

Copep:kaHue y4eOHOIro MaTepuaa

10

Meramnbl. Tlonoxxenne wmetasoB B llepuonuueckoit cucteMe XHUMHYECKHUX SIIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJICKTPOHHBIX O000JI0YEK aToMOB MeTauioB. OOmue ¢Gu3nvecKkue
cBoiicTBa MeTauioB. CrulaBbl METALIOB. DJIEKTPOXUMHYECKUN Psijl HANPSHKEHUM METaJlIoB.
XHWMHYECKUE CBOMCTBA BAXXHEHIITMX METAJIOB (HATPUH, KA, Kb, MarHui, allOMAHUN,
IIMHK, XpOM, JKeJIe30, MeAb) W UX coeauHeHud. OOmme CcrocoObl TMOTYYCHHS] METaUIoB.
[IpuMeHeHre MeTaIOB B OBITY M TEXHUKE

Hewmeransl. [Tonoxenne nemeraiuios B llepruoanyeckoi cucteme XUMU4eckux ainemeHTos J[. M.
MeneneeBa U OCOOEGHHOCTH CTpOeHHUs aToMoB. Du3nYecKue CBOWCTBA HEMETAJJIOB.
Annotponus HEMETaIOB (Ha MpUMepe KUCIopoa, cepbl, Gpochopa u yriaepona). XUMUIECKHE
CBOWCTBA U MPUMEHEHHUE BXKHEUIIINX HEMETAJUIOB (IaJOreHoB, cephl, a30Ta, hocdopa, yriaepona
U KpEMHHUSI) U HUX COCOUHEHHH (OKCHUIOB, KHUCIOPOACOJAEPKAIIMX KHUCIOT, BOJOPOJHBIX
coeauHenuil). IlpumeHeHne BaKHEMITNX HEMETAJIJIOB U MX COEIMHEHHH

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCUICCTB (OKCI/II[OB, THUAPOKCHUIOB,
KHCJIOT, coliel u I[p) I'eneTnyeckas cBS3b HCOPIraHUYCCKUX BCHICCTB, IPHUHAAJICIKAIIHNX K
Pa3JIMYHBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHHU CBOICTB IMPOCTBIX BCUICCTB, BOAOPOJHBIX
CO@HHHGHHﬁ, BBICHIUX OKCHIOB U THAPOKCHUIOB

HpaKanecmle 3aHATHUSA

ITpakTryeckas pabora Ne6. «DU3UKO-XUMUYECKHE CBONCTBA HEOPTAaHUUECKUX BELIECTBY.
CocraBiieHHe ypaBHEHUN XHUMHUYECKHMX PEaKIUi C ydyacTHEM TMPOCTBIX U  CIOXKHBIX
HEOPraHWYECKUX BEIECTB: META/VIOB W HEMETAUIOB; OKCHJIOB METaUIOB, HEMETAJUIOB U
aM(pOTEpHBIX AIEMEHTOB; HEOPraHMUYECKUX KHUCIIOT, OCHOBAHUNA U aM(OTEPHBIX THIPOKCHU]IOB;
HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIINX X CBOMCTBA.

Pacuérbl Mmacchl BemiecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00bEMY OZHOTO M3 y4YacTBYIOIIMX B PEaKLMHU BELIECTB, pacyéTbl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) MPOIYKTOB PEaKLMH, €CJIU OJIHO U3 BEILECTB MMEET NMpUMecH. PelieHne npakTuko-
OPMEHTUPOBAHHBIX 33JJaHUH Ha CBOICTBA, COCTaB, MOJy4yeHHE U 0€30MacHOE HCIOJIb30BAHUE
BaKHEHININX HEOPraHWYECKUX BEUIECTB B ObITY M NPOPECCHOHATBHON AESITEIbHOCTH YEJIOBEeKa

JlabopaTopHble 3aHATHSA

JlaboparopHast pabota Ne6 «CBoiicTBa METaNIOB U HEMETAJLIOBY.

UccnenoBanue (Qu3nuecknx W XHMHUYECKHX CBOWCTB METAIJIOB M HEMeTauioB. PemieHue
SKCIEPUMEHTAJIBHBIX 3aJa4 [10 CBOMCTBAM XMMHYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, 110
pacro3HaBaHUIO M MOJIYYEHUIO COEMHEHNI METAJUIOB 1 HEMETAJIIOB

OK 01
OK 02
OK 04
IIK...

Tema 2.2.

Coaep:xxaHue yueOHOro MaTepuaJia

OK 01




Nnentuduxarnus
HEOPTaHUUYECKUX
BEIIECTB

I[pakTuyeckune 3aHATHS

[IpakTnueckass pabora No/. «KauecTBeHHble XUMHUYECKHE pEaKIUH, XapaKTepHbIe s
OoOHapyKEeHHsI HEOPTaHUYECKHUX BEIIECTB (KATUOHOB U aHUOHOB)».

CocraBneHue ypaBHEHUN peakiuii oOHapyXeHus1 KaTHOHOB [-VI rpynm u aHWOHOB, B T.4. B
MOJICKYJISIpHON W HOHHOW (opmax. Peakmum oOHApy>KEHUS HEOPTaHMYECKHUX BEIICCTB B
pealIbHbIX 00BEKTaX OKPY KaIoIIeH cpeibl

JlabopaTopHble 3aHATHSA

JIaboparopHast pabota Ne7 «MneHTr(uKamst HEOPraHNIECKUX BEIIECTBY.

Pewrenne sxcriepuMeHTanbHbIX 3324 110 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAILJIOB, 10
pacrno3HaBaHUIO W MOJIYYEHHIO COEIMHEHUN METaJJIOB M HEMETAIOB (B3aMMOJEHCTBUE
THIPOKCH/IA aIFOMUHUS C PaCTBOPAMHU KUCIOT U LIenoyveid,). neHTudukanus HeopraHm4ecKux
BemecTB (kKaTMoHOB [-VI rpynn wim aHMOHOB) C HCIIOJIB30BAHHEM WX (DU3MKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUH.

JlaboparopHast paboTa Ha BEIOOD:

1. JJaboparopnas pabota Ne 7.1 «Ananutudeckue peakiuu katuoHoB [-VI rpynm». [IpoBenenue
KaueCTBEHHBIX PEaKIUi, HCIIOIb3yEeMbIX IS OOHAPYKEHHS KaTHOHOB | Tpymmbl (Kayivs, HaTpus,
Maruusi, ammoHus), Il rpynnst Ha npumepe 6apusi, I rpynmsl — cBuHna, [V rpymnmns — antoMuHus,
V rpynmner — xeneza (II u 1), VI rpynnsl — Hukens. Onucanue HaOMI0aeMbIX SIBICHUN U
COCTABJICHHE XUMHYECKUX PEAKIIHil.

2. JlabGoparopnass pabGota Ne 7.2 «AHaIUTHYECKHWE pEaKIUM aHUOHOBY». IIpoBeneHue
KaueCTBEHHBIX pEeaKlUi, MCIONBb3yeMbIX Ui OOHapy>KeHHUs aHMOHOB: KapOonarta, Qocdara,
cynb(dara, cynsduna, HuUTparta, xjaopuaa u ap. Onvucanue HabJI01a€MbIX SBIICHUM U COCTaBICHUE
XUMHUYECKUX PeaKui

OK 02
OK 04

Tema 2.3.
IIpoussoacTeo
HEOpPraHUYECKUX
BELIECTB. 3HaueHue
U TpUMEHEHHE B OBITY
U Ha IPOU3BOJICTBE

ConepxaHue y4eGHOro MaTepuaJjia

OOuye mpencTaBieHUs] O MPOMBIIUIEHHBIX CIOCO0aX MOMYyYeHHMS XMMHUECKHX BelecTB (Ha
IpUMepe MPOU3BOJCTBA aMMHaKa, CEpHOM KHUCIOThI). UepHass M IBETHas METaJULyprusl.
IIpakTueckoe NPUMEHEHUE DJIEKTPOJIM3a Ul IIOJIYYEHUs ILEIOYHBIX, LICIOYHO3EMEIbHBIX
MeTalyioB U amoMuHUA. CTEKI0 M CHIMKaTHas HPOMBINUIEHHOCTh. I[IpoGiemMa OTX0n0B U
OOOYHBIX MPOJYKTOB

IIpakTHYeckue 3aHATHA

[Tpaktruyeckas pabora Ne8. «Heopranndeckast XUMHS B COBDEMEHHOM MHUPE».
PemreHne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHMYECKOM XUMHUU B Pa3BUTUU
MEIMIIMHBI, CO3JJaHUH HOBBIX MaTepUasoB (B CTPOUTENIHCTBE U AP. OTPACISIX IPOMBIIUIEHHOCTH),

OK 01
OK 07




HOBBIX HCTOYHMKOB SHEpPruM (ajJbTepHATUBHBIE HCTOUYHUKH SHEPTUU) B PELICHUH MpodiieM
IKOJIOTHUECKOM, SJHEPTeTUIECKON U MHUIIEBON 06€3011acHOCTH

KonTtpouabnas paéora 2

CBoiicTBa HEOPraHMYECKUX BEIIECTB (10 paseny 2)

Paznen 3. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM

Tema 3.1.
Knaccudukanms,
CTPOCHHE

u HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Conep:xaHue y4eOHOro MaTepuaJia

IIpenmer opraHndyeckoit XUMUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHHE B IIOJYYEHUU HOBBIX
BELIECTB M MaTepuayoB. Teopusi CTpoeHHs opraHuyeckux coeauHeHuid A.M. Byrtneposa, eé
OCHOBHbIE MoyoxeHuss. CTpyKTypHble (OpMynbl OpraHMyeckux BemiecTB. ['omosorus,
HU30MCEpHsl. XuMndeckas CBI3b B OpraHN4YC€CKUX COCIUHCHUAX: KPAaTHBIC CBA3H, G- U TT-CBA3U.
IIpencraBnenue o KiaccUpUKALMM OpraHUYecKuX BemlecTB. HoMeHkaTypa opraHMYecKux
COEUHEHUI (cucTeMaTHuecKas) W TpUBHAJIbHBIE Ha3BaHUS BAXXHEHMIIUX IpeACTaBUTEIEH
KJIACCOB OPraHMYECKUX BEIIECTB

HpaKanecmle 3aHATHUSA

IIpakTuyeckas padora Ne9. «HomeHki1aTypa OpraHu4ecKMX BEILECTBY.

Os3nakomiieHME € oOOpa3llaMd OpPraHMYECKMX BELIECTB M MaTepHajlaMH Ha HMX OCHOBE,
MOJICJIMPOBAaHUE  MOJIEKYJl ~ OpPraHMYeCKUX  BEUIeCTB,  HAONIOJEHHME W ONMCaHHe
JEMOHCTPALIMOHHBIX OINBITOB 110 INPEBPALICHUIO OPraHUYECKHUX BEIIECTB IIPU HarpeBaHUHU
(nnaBneHue, oOyrnuBaHue U ropenue). CocTaBieHHE MOJIHBIX M COKPAIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYeCKHX BEIIECTB OTIEJIbHBIX KJIACCOB, MCIONB3YS MX Ha3BaHUA IO
CHCTEMaTU4YeCKOH M TPUBHAIBLHOW HOMEHKJIAType (ITHJIEH, aleTHIEH, IIULIEepHH, (QeHol,
(dbopManbaeru, yKCycHas KUCJIOTa, TIUIUH). PacueTsl mpocTteiiiei popmyssl OpraHnyeckoi
MOJIEKYJIbl, HCXO/Isl U3 3JIEMEHTHOI'0 cocTaBa (B %)

OK 01

Paznen 4. YrieBoaopoabt

14

Tema 4.1.
YrieBomopoasl M HX
IIPUPOJHBIE HUCTOYHUKH

Conep:xanue yueOHOro MaTepuaJa

10

[IpenenbHbIe yraeBo10pOAb (AJIKaHbl): COCTAaB U CTPOEHHUE, TOMOJIOTHYECKUM psall. MeTaH U 3TaH:
COCTaB, CTpOeHHe, (pu3nyecKkrue M XUMHUYECKUE CBOWCTBA (peakiUH 3aMelIeHUs M TOpEeHHs),
HaX0XJCHHE B IPUPOJIE, TOJTyYEHHE U TPUMEHEHHE

HenpenenbHble yriieBogopo bl (aIKEHBbI, aJIKaJUEHbI, aJTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHUM psijl. DTUIIEH U MPOIMMUJIEH: COCTaB, CTPOCHUE,
¢u3nyeckre 1 XMMUYECKHe CBOMCTBA (PeaklMu THAPUPOBAHMS, TATOI€HUPOBAHMSL, THpaTallHH,
OKHCJIEHUS U TOJMMEpPHU3allii) NOJyYeHHe U MPUMEHEHHE.

OK 01
OK 02
OK 04
IIK...




Ankanuensl: Oyraaguen-1,3 u MetunOyragueH-1,3, XuMudeckoe CTpOCHHUE, CBOMCTBA (peaKIus
MOJIMMEPU3AIIMK), TPUMEHEHUE (UIsi CHUHTE3a MNPUPOJAHOrO M CHUHTETUYECKOTO Kaydyka M
PE3HHBI).

ATNKHHBI: COCTaB U OCOOEHHOCTHM CTPOCHHS, TOMOJOTHYECKHHA psii. AIETUJIICH: COCTaB,
XUMHUYECKOE CTpOeHHE, (U3NYECKME W XUMHYECKHE CBOMCTBAa (peaklUud TUAPUPOBAHUSA,
TaJIOTEHUPOBAHUS, TUApATAllMM  TOPEHMs), TMOJYYeHHE ¢  INPUMEHEHHE (MCTOUYHHK
BBICOKOTEMIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

Apomaruyeckue yriieBoJopoabl (apeHsl). beH30s U Tomyon: cocTaB, CTpoeHHE, (GU3UIECKHE U
XMMUYECKHE CBOMCTBA (pPEaKLMU IaJOT€HUPOBAHUS U HUTPOBAHUS), [IOJyYEHUE U IPUMEHEHHUE.
TokcuuHOCTh apeHOB (BiMsHHE O€H30JIa HA OPTaHM3M YelloBeKa). [ eHeTHuueckas CBsI3b MEXy
YIJI€BOIOPOAAMH, IPUHAUIEKAIIUMHI K Pa3IMYHbIM KJIACCaM.

[TpupoaHbIe UCTOUHUKH YTIeBOAOPOAOB. [Ipupoanslii ra3 u monytHble HedTsIHBIE Ta3bl. HedTh
u e€¢ npoucxoxaeHue. CrocoObl nepepaboTKu He(TU: MeperoHka, KPeKUHr (TepMUUYECKHIA,
KataauTuueckuit), mnuponus. IIpogykrel nepepaboTku HepTH, UX NPUMEHEHUE B
IPOMBIIICHHOCTH U B ObITy. KaMeHHBIH yTroJib ¥ IPOJIYKTHI €ro nepepaboTKU

Tema 4.2.
DOU3NKO-XUMHYECKUE
CBOICTBa
YII€BOJOPOIOB

Coaep:xaHue yueOHOro MaTepuaJia

JlabopaTropHble 3aHATUA

JIaboparopHast pabora Ne8 «CBoiicTBa yriieBOAOPOIOBY.

TpuBHuanpHas U MEXIyHApOIHAS HOMEHKJIATypa, XMMHUYECKHUE CBOIMCTBA, CIIOCOOBI MOTYYECHUS
YII€BOAOPOAOB. MoenupoBaHie MOJIEKYNI U XUMHUECKUX MPEBPAIICHUI YTrIIeBOIOPOIOB (HA
MpUMepe dTaHa, YTHIIEHA, alleTHIIeHA U JIp.) U TaJIOTeHONPOU3BOAHBIX. KauecTBeHHBIE peakiiuu
YTJIEBOJIOPOIOB PA3IMUHBIX KJIacCOB (0OecIBeYMBaHUEe OPOMHOW WM HOIHOM BOBI, pacTBOpa
MepMaHraHaTa Kajius, B3aUMOJICHCTBUE alleTUIIEHAa C aMMHAYHbIM PacTBOPOM OKCHaa cepedpa
(1)), kauecTBEeHHOE OOHAPYKEHHE YTIIEPOIa U BOJOPOa B OPTaHUYECKUX BEIIECTBAX.
[TonydeHnue STUNEHA U3 3TaHOJIA B Ta0OPATOPHH M M3yUEHHUE ero (PM3MUYECKUX U XUMHUYECKUX
cBoiicTB. CocTaBlieHHEe peakIuii MPUCOCTUHEHNUS U OKHUCIICHUS Ha TIpUMepe dTHiIeHa. Perenne
pacueTHBIX 33724 C UCTIOJIb30BaHUEM TNIOTHOCTH ra30B MO BOJOPOJY U BO3IYXY

OK 02
OK 04

KonTtpoJubnas paéora 3

Teopus cTpoeHHs] OpraHMYECKUX COETUHEHUN. YTIeBO0opoabl (TI0 pa3znenam 3 u 4)

Pasnen 5. Kuciopoaocoaep:kamnme oprannyecKue coeinHeHu st

18

Tema 5.1.
Cnuptel. ®enon

Conep:kanue y4eOHOIro MaTepuaa

IIpenensHble OAHOATOMHBIE CTUPTHI (METAHO U 3TAHOJ): CTPOEHUE, GPU3NUYECKUE U XUMUYECKHE
CBOMCTBA (peaklMu ¢ aKTUBHBIMU METAJIJIaMH, TaJOreHOBOAOPOIaMH, TOPEHKE), TPUMEHEHHE.

OK 01
OK 07




BomoposHbie CBsI3M MEXIy MOJIEKyJaMu CIUPTOB. DU3HOIOTMYECKOE JCHCTBHE METaHOJa M
3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHOroaToMHbIE CIIUPTHI (ITUICHIIIUKOJb U TIUIEPHH): CTPOCHUE, PU3MYECKUE U XMMUYECKUE
CBOICTBa (B3aHMOI[CﬁCTBHe CO IICJIOYHBIMU MCTAJUIaMHU, KAUCCTBCHHAsA pPCaKlud Ha
MHOT0aTOMHbBIE CITUPTHI). DU3HOIOrHYECKOe ACHCTBHE HA OpraHuM3M uelioBeka. [IpuMeHeHue
TIMICpruHa U STUJICHITIMKOJIA.

®enosn. CtpoeHHe MOJCKYIbI, (pU3MYECKHE W XMMHUYECKHE CBoicTBa (eHosna. TOKCHYHOCTDH
(denona, ero Gpu3nosOrHIEcKoe ACHCTBHE HA Opranu3M uenoBeka. [Ipumenenne denoa

Tema 5.2.
ANbIETUIbI.

Kap6oHOBBIE KHCITOTHI.

Crnoxuble 3¢upbl

Copep:kanue y4eOHOTro MaTepuaa

Anpreruapl U KeTOHBI ((OpMambAeTHll, aleTalblIern]], aleToOH): CTpOeHHe, (U3NYECKHE U
XMMHUYECKHE CBOMCTBa (peakUUM OKHCICHHMsS U BOCCTAHOBJICHMS, KaueCTBEHHbIE DPEaKLUH),
IIOJIy4YEHUE U IPUMEHEHUE.

O/HOOCHOBHBIE TpeAebHbIE KAapOOHOBbIE KHUCIOTHI (MypaBbMHas M YKCYCHas KHUCIOTBI):
cTpoeHue, (U3NUYECKHEe W XUMHYECKHE CBOHCTBa (0OIIMEe CBOWCTBA KHCIIOT, pPEaKIus
TepupHKalMK), HoJdydeHHe U mnpumeHeHue. CrTeapuHOBas M OJEMHOBAas KHUCIOTBHI Kak
IIPEICTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT. Mbl1a KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEICTBHE.

Crnoxuable 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Mapoan3 ciokHbIX 3¢(upoB. XKupsl.
I'maponus xkupoB. [Ipumenenune xupoB. buosornueckas posis JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBoabl

ConepxaHue y4eGHOro MaTepuaJjia

VYrneBoabl: cocTaB, KiaccupuKalus yrieBoJoB (MOHO-, MU- W TOJUcaxapuiabl). ['7Trokoza —
MPOCTEHIINM MOHOCAXapuJ: OCOOEHHOCTU CTPOEHHUS MOJIEKYJbl, (PU3MUYECKHE M XUMUYECKHE
CBOMCTBa TUIIOKO3bI (B3aumopeiicTBue ¢ rumapokcugom meau (II), okucrneHue amMMHavyHBIM
pactBopoM okcuaa cepedpa (I), BoccranoBiieHne, OpoKeHHUE TITIOKO3bI), HAX0XKICHUE B IPUPOJIC,
MIPUMEHEHHUE TIIOKO3bI, OMOJOTHYecKas POjb B JKHU3HEACSITETbHOCTH OpTaHM3Ma 4YelOBEKa.
®dotocunTe3. OpykTo3a KaKk U30Mep TITIOKO3BI.

Hucaxapunpl: caxapo3a, ManbTo3a. BoccTaHaBiuBawIIMe M HEBOCCTAHABIMBAIOIINE
nucaxapunbl. ['maponus qucaxapunoB. Haxoxaenue B mpupojie U NpuMeHEHHE.
[lonucaxapuapl: Kpaxmaj, TJIMKOTeH M 1eunono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmala,
IJIMKOT€HA W LEeJUTI0NI03bl. DU3MYECKHE CBOWMCTBA KpaxMmajia M UEJUTI0N03bl. XUMHUYECKHE
CBOMCTBa Kpaxmala: THUAPOJIU3, KAYeCTBEHHAs peaklus ¢ HOAOM. XHUMHUYECKHE CBOWCTBA
HEJUTEOJIO3BI: THAPOIIHA3, TOTy4deHre YPUPOB 1eUTH0NI0361. [[oHSITHE 00 NCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIEIIK)

OK 01
OK 02
OK 04

Tema 5.4.

ConeprxaHue y4eGHOro MaTepuaJjia

OK 01




DOU3NKO-XUMHYECKUE
CBOICTBa
KHCJIOPOJIOCOIePIKAIIIIX
OpraHUYECKUX
COETMHEHUN

IIpakTnyeckue 3aHsATHS

[Ipaktuyeckas pabora NelO.
COCTUHEHUN.

TpuBHanpHas U MEXIyHApOIHAS HOMECHKJIATYpa, XMMHUYECKHUE CBOMCTBA, CIIOCOOBI MOTYYCHHUS
CIUPTOB U (DEHOJIOB, KAPOOHOBBIX KUCIOT U A(PUPOB, ATbACTUIOB M KETOHOB. COCTABIICHHE CXEM
peakiuii (B TOM YHCIE IO MPEAIOKEHHBIM IENOYKaM TMPEBPAIICHUN), XapaKTEPU3YIOIINX
XUMHUYECKHUE CBOMCTBA KUCIOPOAOCOACPIKAIIUX OPTAaHNUCCKUX COSTMHEHUIN

«HomeHknatypa KHUCIOPOAOCOAEPKAUX OPraHUYECKUX

[Tpaktuyeckas pabora Nell. «Xumuueckue u (pusnyeckue CBOWCTBA KHUCIOPOAOCOIACPIKALIIX
OpPraHUYECKUX COEIUHEHUSY.

[IpoBenenue, HaONIOEHWE M ONUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KAueCTBCHHBIC PEAKI[MH OJHOATOMHBIX CHHPTOB (OKHcieHue staHona okcupom wmemnu (I1)),
MHOT'0aTOMHBIX CIIUPTOB (B3auMo/jieiicTBIE mniepuHa ¢ ruapokcuaom meau (1)), anmbaernaon
(okuciIeHHe aMMHadYHBIM pacTBopoM okcupa cepebpa(l) u  ruapoxcumom wmemu (1),
B3aMMO/ICIICTBUE KpaxMala ¢ HOJI0OM), U3y4E€HUE CBOICTB pacTBOpPA YKCYCHOM KUCIIOTHI.
[IpakTHyeckoe  NpUMEHEHUE  STWIEHITIMKONS,  ruuepuHa,  (enona.  IIpumenenue
dbopmanbpaernia, aneTaabAerua, yKCYCHON KUCIOTHL. Pelenne skcrepuMeHTaIbHbIX 33134 110
M3YYEHHUIO (PU3UKO-XMMHUYECKUX CBOMCTB KMCIOPOAOCOAEPKALIMX OPIraHUYECKUX COeIMHEHUN

OK 02
OK 04

Pasjien 6. A3oTocoaep:xaiiue OpraHnyecKue coeJuHeHunst

Tema 6.1.
AMUHBI.
AMUHOKHCITOTEI.
benku

ConepxaHue y4eGHOro MaTepuaJjia

AMMHBI: METUJIAMUH — NPOCTEHIINI MPEACTaBUTEIh AMHHOB: COCTaB, XUMHUYECKOE CTPOEHHUE,
(bu3YecKre U XUMUYECKHE CBOMCTBA, HAXOXKECHUE B TIPUPOJIE.

AMUHOKHUCIOTHI Kak aM(OTEepHbIE OpraHUYecKHe coeAuHeHus. DPU3NYecKue M XUMHUYECKUE
CBOIMCTBa aMMHOKHCJIOT (Ha TpUMEpe TIulMHA). buonornyeckoe 3HAUY€HHE AMHHOKHUCIIOT.
ITentuapl.

benku xak mpupoansie monumepsl. [lepBudHas, BTOpUYHas U TPETHYHAs CTPYKTypa OETKOB.
XUMHYeCcKHe CBOMCTBA OEIKOB: THAPOIU3, ACHATYpallus, KaYeCTBEHHbIE peakluy Ha OeJKu

HpaKaneCKne 3AaHATHUSA

[TpakTryeckas pabora Nel2. «CBoiicTBa a30TOCOAEPKALIMX OPTaHUUYECKUX COSTUHEHUI.
Ousnyeckue U XUMHYECKHE CBOWCTBA aMHMHOB (peakUWud C KUCIOTaMU W TOpEHus) M
aMMHOKHUCIIOT (Ha mpumepe riuinuHa). HabmrogeHue u onucanue JeMOHCTPAlMOHHBIX OIBITOB:
JieHaTypalys OeJIKOB IPU HarpeBaHHUH, IBETHBIE PeaKI[ii OEIKOB

OK 01
OK 02
OK 04

Paspnen 7. BeICOKOMOJIEKYISPHbIE COCAUHEHUSA

i

Tema 7.1.
IInacTmaccel.

ConepxaHue y4eGHOro MaTepuaJjia

N

IIpakTnyeckue 3aHATHSA

N

OK 01
OK 02




Kayuyku. Bonokna

[Ipaktuueckas pabora Nel3. «CunHTe3, aHanu3 M KiIacCU(UKALUA BbICOKOMOJEKYISPHBIX
COCIMHECHUI»

OcHOBHbIE TMOHSTHS XHMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHMI: MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALNHU, CPEOHssl MoJieKylsipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3AIUs U MOJIUKOHICHCAIIHSL.
O3nakomiieHHe ¢ 00pa3laMu MPHUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:
1acTMacchl (MOJUATHIICH, TOJUIPONIIICH, MOJUBUHIIXIOPU, TIOJIUCTUPOI); HATYpaIbHBIA U
CUHTETUYECKNE KaydykKd (OyTaJMEHOBBIM, XJIOPOIIPEHOBBII M H30NPEHOBBIN); BOJOKHA
(HaTypanbHBIC (XJIOTIOK, IIEPCTh, WIENK), MCKYCCTBEHHBIC (aIlETaTHOE BOJIOKHO, BHMCKO03a),
CHHTETHYECKHE (KAaIIPOH M JIABCaH)

IIpaktnyeckas pabora Neld. «['enernueckas
COCIUHECHUI.

Pemenne nenoudexk npeBpalleHUM HA TEHETHYECKYIO CBSA3b MEXKAY KJIACCAMH OPraHMYECKHUX
COCIMHEHUM C COCTaBJICHHEM HAa3BaHUN OPraHMYECKUX COCIMHEHHMM II0 TPUBUAIBHOM WU
MEXIyHapOAHON CUCTEMAaTHYECKOM HOMEHKIAType. Pelienne pacueTHsIX 3a1a4 10 ypaBHEHUAM
peakIuil C y4aCTUEM OPraHUYECKUX BEHIECTB

CBA3b MCXKAY KJIaCCaMU OpraHUYCCKUX

OK 04
IIK...

KonTpoabHnas pabora 4

CTpyKTypa 1 CBOMCTBA OpraHWYeCKUX BelecTs (1Mo pasaenam 5-7)

IIpogeccuonajbHO opu

CHTUPOBAHHOC COACPKAHUC (couepma}me MPUKJIAAHOTO MOIlyJ'IH)

48

Paznen 8. Xumusi B ObITY U POU3BO/JACTBEHHOI 1eATEIbHOCTH YeJIOBEKA

12

Tema 8.1.
Oprannueckue BenecTna
B JKU3HEJEATEIBHOCTH
YeJI0BEKa.
IIpoussoacTeo u
MIpUMEHEHNE
OpPraHMYECKUX BELIECTB B
MIPOMBIIITIEHHOCTH

Conep:xxaHue yueOHOro MaTepuaJia

[IpaBmiia HKOJIOrMYECKU LEIECO00PAa3HOrO MOBEACHUSI B OBITY M TPYIOBOW AESITEIBHOCTHU B
LEIAX COXPaHEHUs CBOErO 3JI0pPOBbs M OKpPYXKAlOLEd IPUPOJHOM Cpeapl, OINACHOCTb
BO3JICHCTBUS HA JKMBBIE OPraHW3Mbl OPraHUYECKUX BELIECTB OTAEJIbHBIX KJIaccoB
(yrneBogopo/sl, CHOUPTHL, (DEHOJBI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, albAECTHABI U p.),
IIOKa3aTeNb MPEIEIbHO TONyCTUMONW KOHIIEHTPALUH U €r0 UCIIOIb30BAHUE.

buoopranunueckue coequnenus. [Ipumenenue u 6uonornyeckas posib yriaeBojoB. OKucieHue
YIJIE€BOJIOB — MCTOYHUK 3HEPIMM KUBBIX OpraHu3MoB. OOIacTy MPUMEHEHHUS aMUHOKHCIIOT.
[IpeBpamienus 6enkoB MUIIK B opranusMe. buonornyeckue pynxun 6enkoB. buonornueckue
GyHKIUY KkUpoB. Posb oprannyeckoil XMMUM B pelIEeHUHU MpooJieM MUIEeBOi 0e3011acHOCTH.
HyxnenHoBble KMCIIOTBI: cOcTaB U cTpoeHue. CTpoeHne HykjeoTH10B. CocTaB HYKJIEHMHOBBIX
kucnot (AHK, PHK). Poib HyKJI€MHOBBIX KHCIIOT B dKU3HEJESATEIIbHOCTH OpPraHM3MOB

IIpakTuyeckue 3aHATHSA

[Ipaktnueckass pabora Nel5. «IIpou3BOACTBO W TpPUMEHEHWE OPTraHWYECKUX BEIIECTB B

OK 01
OK 02
OK 04
OK 07
IIK...




IIPOMBIIITIEHHOCTH .

[Tpou3BoacTBO MeTaHoua, nepepadorka HepTH. [TonudTUIICH KaKk KPYITHOTOHHAXHBIN MPOIYKT
XMMHMYECKOro npou3BoAcTsa. IIpumenenne stunena. [Ipons3BoacTBO U NpUMEHEHNE KaydyKa U
pe3uHbl. CHHTETHYECKHE M UCKYCCTBEHHBIE BOJIOKHA, X CTPOEHME, cBoMcTBa. [IpakTuueckoe
UCIOJIb30BaHUE BOJOKOH. CHHTETHYECKHE IUICHKH: M30JIALUs IS IPOBOJIOB, MEMOpaHbI 1Jis
OIIPECHEHUS BOJIbI, 3AIUTHBIC TUICHKH JJIsl aBTOMOOWIIEH, MIaCThIPH, XUPYPTrHUECKUE MOBSI3KH.
HoBple TEXHONOIMY JalbHEUIIETO COBEPILICHCTBOBAHMUS IOJUMEPHBIX MaTEPHUAJIOB

Tema 8.2.

XuMmudeckue
TEXHOJIOTUH

B IIOBCEIHEBHON
u  npodeccHoHaNbHOMI
JIeSITEILHOCTH YeJIOBEKa

Conep:kanue y4eOHOro MaTepuaa

Ponp xumum B obOecneuyeHHM 3KOJOIMYECKOM, IHEPreTHUeCKOW M MHUIIEBON 0e30IacHOCTH,
pa3BUTUM MEIULMHBL, CO3JaHUM HOBBIX MaTepuasoB (B 3aBUCHMOCTM OT BHJA
po¢eCCUOHATILHOMN AEATEIbHOCTH ), HOBBIX HCTOYHUKOB SHEPIUU (aJIbTEpHATUBHBIE HCTOYHUKU
sHepruu). [loHsATHE O HayyHBIX METOAAX IIO3HAHMUS BEIIECTB M XHUMUYECKUX pEaKLUM.
IIpencraBnenus o0 OOLIMX HAayYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOJYYEHHUS BaXKHEMIIMX
BELIECTB (Ha IpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

YenoBek B MUPE BELIECTB, MATEPHUATIOB U XUMUYECKUX PEAKLMNI: XUMHS U 3J0OPOBbE YEIIOBEKA!
npaBwia 0O€30MaCHOrO0 HCIOJb30BaHUS JIEKAPCTBEHHBIX IIpENapaToB, OBITOBOW XHWMHUU B
IIOBCEIHEBHOM sKM3HU. BbITOBasi XuMu4eckasi F[paMOTHOCTb

HpaKanecmle 3aHATHUSA

[Tpaktryeckas padota Nel6. «[IpumMeHEHHME XMMHUYECKHX BEIIECTB W TEXHOJIOTUH C y4eTOM
Oymaytuieit npodeccuoHaANbHON AEITETLHOCTH Y.

Pemenue keiic-3a1ay Mo Temam: MHILEBbIE MPOAYKTHl, OCHOBBI PallMOHAIBLHOTO MHUTAHUS,
BAOKHEHIINE CTPOUTENIBHBIE M KOHCTPYKIIMOHHBIE MAaTEpHajbl, CEJIBCKOXO3SHCTBEHHOE
IIPOU3BOJICTBO, KPACKH, CTEKJIO, KEPAMMKA, MATEPHAJbl JUIA AJIEKTPOHHKH, HAHOMATEPHUAJIbI,
TEeKCTWJIbHBIE BOJIOKHA, HCTOYHUKU SHEPrMH, OPraHWYECKHEe W MHUHEpajJbHble YI00peHus,
JIEKapCTBEHHbIE U KOCMETHYECKHE Mpenaparthl, ObITOBas XUMUsI, MaTEpUalIbl U3 UCKYCCTBEHHBIX
U CUHTETHUYECKUX BOJIOKOH.

3ammra: [lpencraBieHue pe3ylbTaTOB pelIeHUs Keic-3ajady B (GopMe MHUHHU-IO0KIAa
(tormyckaeTtcs UCIOJIb30BaHUE rpaMueCKUX U MPE3EHTAIIMOHHBIX MaTepHaJIoB)

OK 01
OK 02
OK 04
OK 07
IIK...

Paszpnen 9. UcciienoBanne 1 XUuMHYECKH aHAJIN3 00bEKTOB OMochepbl U TeXHOChephI
Pa3nen 9.1. UcciienoBanne 1 XMMHYECKHI aHATIH3 00beKTOB OHocdeps! (1J1s1 yKPYIIHEHHBIX TPy CHIeUATbHOCT e/
npogeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome cnenuanbHocTH 43.02.16))
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Tema 9.1.1.

Coneprxanue y4eGHOro MaTepuaJia

JlaGopaTropHble 3aHATUSA

OK 01
IIK...




OcHOBBI  JTAOOpaTOPHOU
MIPAKTUKU B
npodeccroHalbHbBIX
nabopaTopHsix

JlabGopaTtopHas padota Ne9.1.1 «OcHOBHI JTa0OPATOPHOI MPAKTHUKH.

JlaGoparopHasi mocyia M XUMHUYECKHME peakTuBbl. OCHOBHBIE JIAOOPATOPHBIE OIEPAIHH.
JlaGopaTopHoe obOopymoBanue. TexHuKa O€30MacHOCTH W TMpaBwiia pabOThl (TOBEACHHS) B
nabopaTopuu

HpaRTn'{ecmle 3aHATHUSA

IIpakTnueckass padora Nel7.1.1 «OxcrnepuMmeHTanbHAs XMMHS: pacyeThbl, aHAIMU3 JAHHBIX U
IIPEJCTABICHUE PE3YJIbTATOBY.

BrinosiHeHNE TUIIOBBIX PAaCUETOB 110 TEMAaTUKE IKCIIEPUMEHTA (BBIXO/] IPOIyKTa PEaKuu, Macca
HaBecku, o0beM pactBopuTeis). OOpaboTka NaHHBIX, aHAJIM3 U OLEHKa UX JOCTOBEPHOCTU
(BBIYMCIIGHUE  CPEJHEro0  3HA4YEHWs  SKCIEPUMEHTAJIbHBIX  JAHHBIX,  IOTPELIHOCTH).
[IpencraBnenue pe3yabTaTOB 3KCIEPUMEHTA B pa3inyHON ¢opme (Tabiuia, rpaduk, OTyerT,
JTOKJIaJ1, IPE3CHTALIHS)

Tema 9.1.2.
XUMHUYECKUHU aHaIIN3
po0 BOJIBI

Conep:xanue yueOHOro MaTepuaJia

Knaccugukanus npo0 Bo/bl 0 BUAY U HA3HAUEHUIO, UCXOS U3 €€ XUMHUECKOI0 COCTaBa.
OpraHonenTuyeckue CBOMCTBa (3amax, M[PO3PAYHOCTb, IBETHOCTb, MYTHOCTb) BOJBI.
KucnorHocTs 1 menouHocts BoAbl. pH cpeabl u Metonsl ee onpeneneHus. KecTkocTs BOIbI U
MeToJibl ee onpeaeneHus. CylHoCTh MET0/1a TATPOBAHUS.

Bunpl )xecTKOCTH BOJIBI (BpeMEHHAs U OCTOsAHHAS ). JKecTKOCTh BOJIbl KaK IPUYMHA BbINAJCHUS
0CaJIKOB MJIM 00Pa30BaHUs COJICOTIONKEHNH, UMEIOIIUX MECTO B OBITY M Ha IIPOU3BOJICTBE.
CocTaB coneil, BBI3BIBAIOIIMX MKECTKOCTb BOJIBL. XHUMHUYECKHE IIPOLECCHI, YCTPaHSIOLINE
KECTKOCTh BOJABl. YPaBHEHUS XHUMUYECKUX PEAKIHUH, WUIIOCTPUPYIOIINX IPOLECCHI,
MIPOUCXOJIAIINE MTPU YCTPAHEHUH KECTKOCTU. Y CTpaHEHUE BPEMEHHOM )KECTKOCTU OBITOBBIMU U
XUMHUYECKUMHU criocobamu. CriocoObl yCTpaHEHUs! HOCTOSTHHON KECTKOCTH

HpaKaneCKne 3aHATHUSA

[TpakTuyeckas padora Nel7.1.2 «KoHIeHTpaIws pacTBOPOBY.

CriocoObl BhIpa)Ke€HHsI KOHLIEHTpPAIMM pacTBOPOB: MaccoBasl J0JI PacTBOPEHHOIO BEIECTBa,
MOJIIpHas U MOJIsiIbHAsI KOHLEHTpauuu. Tutp pactBopa. Perienne npakTHKO-OpUeHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUIl Ha pacdyeT KOHLEHTPALUH 3arpsA3HSIOIINX BEIECTB U X CPAaBHEHUE C
npesie’abHO JonycTuMbiMu KoHIeHTparusamu (11J1K)

JlabopaTopHble 3aHATHSA

JIaboparopHast pabota Ne9.1.2 «MccnenoBannue XMMUYECKOTO COCTaBa Mpood BOABI».
JlabopaTopHas paboTta Ha BEIOOD:

OK 01
OK 02
OK 07
IIK...




1. JJaboparopnas padota Ne9.1.2.1 «OuuncTtka BoJbI OT 3arps3HeHui». Vcnoib30BaHNE METO/IOB
GUIBTPOBAHUS U aACOPOLMHU ISl OTJEJICHUS 3arPsA3HEeHUH B HcceayeMoii mpobe Bobl. Beioop
METO/Ia OUYMCTKU B 3aBUCUMOCTH OT BHJa 3arpsi3HeHus. CpaBHeHHE () PEKTUBHOCTH Pa3IMYHBIX
METOJIOB OYHCTKH BOJBI B PAa3HBIX YCIOBUSAX (B 1a00OpaTopuy, B JIOMAIIHUX U TIOJEBBIX
YCIIOBHSIX).

2. JIaboparopnas padora Ne9.1.2.2 «Onpeneneane pH Boapl u ee kucnotHocTn». Onpenernenue
pH cpeapl ¢ mOMOLIBI0 YHHUBEPCAIBHOrO HHIWKAaTopa. lcmonb3oBaHWE TUTpPOBaHUSA IS
onpezaeneHus: KuciIoTHocTu. OmpeneneHue oOMEH KUCIOTHOCTA BOJBI, pacyeT CBOOOTHOM
kuciotHocTH. OmpeneneHue oOmeid u cBoOomHON 1menoyHoctu. CocTaBiieHHE ypaBHEHUUH
peaknui, TMPOTEKAOIIMX TMPU ONPEACICHAH KHUCIOTHOCTH/ MICIIOYHOCTH MPOO  BOJIBI.
YcTaHoBIEHHE CIIOCOOOB MCIOJIB30BAHUS UCCIIEOBAHHBIX MPOO BOJBI B JKU3HEAEATEIHLHOCTU
YeJIOBEKa, Ha OCHOBE MOJIYYCHHBIX JAHHBIX O COCTaBE.

3. JJabopatopnas padota Ne9.1.2.3 «Onpesenenune >keCTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHUS.
Crioco0bl ycTpaHEHMsI BCEX BHJIOB JKECTKOCTH B 3aBHUCHMOCTH OT COCTaBa COJIEH >KECTKOCTH.
Pemennie skcniepuMeHTANILHOM 3a7jaud Ha BBISBICHHE BPEMEHHOM M MOCTOSHHOMN »KECTKOCTH
Bozbl. OIIEHKA BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB )KECTKOCTH B JIOMAIIHUX YCIOBHSIX

Tema 9.1.3.
XUMHYECKUN KOHTPOJb
Ka4yecTBa IIPOAYKTOB
MMATAHUS

Conep:xanue yueOHOro MaTepuaJia

KavecTBeHHBIII XMMUYECKHH COCTaB MPOAYKTOB MUTaHWsA. BemecTtBa, Qambcuuuupyromnme
IPOAYKTHl TWTAaHUS, W BEUIECTBA, 3arpsA3HSONIME NPOAYKTHl mnHUTaHus. OmnpeneneHue
3arpsA3HAIOIIMX XUMUYECKHX BEIIECTB B IPOAYKTaX MUTaHUS, ONPENEICHUE BEIIECTB, HE
3asBJICHHBIX B COCTaBE ITPOJYKTOB ITUTAHMUS.

IIpakTHYecKkne 3aHATHA

[MpakTuueckas padora Nel7.1.3 «Opranuveckue W HEOPTAHWYECKHUE BEIECTBA, BXOJAIINEC B
COCTaB MPOAYKTOB MUTAHUS.

Onpenenenue cocraBa ONl0J Ha COJAEpKAHUME MAaKpO M MHMKPOIEMEHTOB. M3yueHue
MIpeIJIOKEHHBIX MPEno/iaBaTesieM OIF0]1 Ha MpeIMeT XUMUYECKOT0 COCTaBa, ONpeaeNeHre Joei
OT CYTOYHON HOPMBI MAaKpO M MUKPODJIEMEHTOB B YKa3aHHOM OJIt01e.

Penrenue npakTMKo-OpUEHTUPOBAHHBIX 3314 110 KYJIMHAPHOW TEMATHUKE PAa3JIMYHbBIX TUIIOB

JlabopaTopHble 3aHATHSA

JIaGoparophas pabota Ne9.1.3 «ccnenoBanne XUMHYECKOTO COCTAaBa MPOYKTOB ITUTAHUS».
JlabopaTopHas paboTa Ha BEIOOP:

1. Jlabopatopnas pabora N9.1.3.1 «OOHapyXeHHE HHUTPATOB B MPOJIYKTAX HHUTAHUSY.
VccreoBanre MarepwajgoB TOJXYKOJIWYECTBEHHBIM METOJOM ONpEACICHHUs HHUTPATOB C

OK 01
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UCII0JIb30BaHUEeM U eHUITAMUHA (KOPHETUIO bl OBOIIIEH, JINCThS M KOUSPBIXKKA KAIYCThI, TI0[bI
¢bpykTOB). AHanM3 YpOBHS 3arpsA3HEHUS HUTPATaMH [0 HMHTEHCHBHOCTH OKpAIIMBAHUS
MPOJIyKTOB PEAKIIUH.

2. JlaGoparopnas pabora Ne9.1.3.2 «lccremoBanuwe MPOMYKTOB TWHUTAHHWS HA HATUYHC
yrJIeBoIoBy. MccienoBaHne MOJOYHBIX MPOAYKTOB Ha Hajdu4yWe Kpaxmana. McciemoBanue
IMPOAYKTOB HAa HAJIMIUC T'JIFOKO3bI

Tema 9.1.4.
XUMUYECKUI
po0 MOYBBI

aHaJIn3

Conep:kanue y4eOHOro MaTepuaa

Knaccupukanuss 1o4YB 1O BUAY H HAa3HAYEHUIO, MCXOIS M3 XHMHYECKOTO COCTaBa.
Wnentudukanuss npoObl MOYBBI IO €€ XUMHUYECKOMY COCTaBY, ONHMCAHHE BO3MOXHOCTEH ee
npuMeHeHus. TpeOoBaHHMA K KadyecTBY IIOYBBI pA3IM4YHOrO HasHaueHus. OmnucaHue
0COOEHHOCTEH MCHOIb30BaHUS MOYB B 3aBUCUMOCTU OT TUIIOB, CIIOCOOBI YJIyYllIEHUs KadecTBa
II0YB B 3aBUCUMOCTH OT Ha3HAYCHUS.

O06nacTu UCI0JIb30BaHMSI OPIraHUYECKUX YI0OPEHMI B 3aBUCUMOCTH OT Ka4eCTBEHHOI'O COCTAaBA.
Onwucanue OpraHMYeCKUX yI00pEeHUH 1 UX MPUMEHEHUE B 3aBUCIMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTHU

HpaKanecmle 3aHATHUSA

[Ipaktnueckass pabora Nel7.1.4. «CocraB, Ha3HauyeHHME U MPUMEHEHHE MHUHEPAIbHBIX
yIoOpeHuii».

O6mactu HazHaueHUs (MMPUMEHEHMsI) MOYBBI, UCXOJ1 U3 KAUYeCTBEHHOTO M KOJIMYECTBEHHOTO
cocTtaBa. AHajIM3 HOPMAaTUBHOM JOKyMEHTaluu. Poib HEOpraHMYeCKHX BEIIECTB B KaueCTBE
MUHEpAJIbHBIX YyI0OpeHU, yiaydmuTenedl mouyBbl. CocTaB MUHEpAIbHBIX YIOOpEHUM U HX
MIPUMEHEHHUE B 3aBUCHMOCTH OT COCTaBa IMOYBBI U €€ Pa3HOBUIHOCTH. B3amMocBs3b cocraBa
ya0OpeHUM U UX BIUSIHUS HA BET€TaTHBHBIE CBOMCTBA M TUIOJJOHOIIIEHNE PACTCHHI

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne9.1.4 «MccnenoBanue XUMAYECKOTO COCTaBa MPoO MOUBBD».
JIaGopatopHas paboTa Ha BBIOOD:

1. JIabopatopHas pabora Ne9.1.4.1 «OOHapyKeHHEC HEOPTAaHHUYECKUX TMpHUMeced B Mpodax».
[TpuroTtoBneHue mpoObI MOYBHI ISt HCCIAEIOBAHUS KUCIOTHOCTH/IEIOYHOCTH, HEOPTaHUIECKHIX
3arpsisHeHU. OOHapyXeHue XJIOpuA- U CcylabdaT-uoHOB B Tmpobe mouBbl. CocTaBieHue
ypaBHEHUH peakiuii oOHapyxeHus. CpaBHEHHE MONYyYEHHBIX MOKa3aTelneld ¢ HOPMATUBHBIMH
(cipaBOYHBIMU) 3HAYEHUSIMH.

2. JTabopatopnas pabota Ne9.1.4.2 «Onpenenenue pH BoHOM BHITSIKKH TTOYBBL, €€ KUCIIOTHOCTH
W TIEJIOYHOCTHY. VccaemoBanne BOMHBIX BHITSHKEK 00pa3IoB TOTOBBIX MMOYBEHHBIX CMecel (st

OK 01
OK 02
OK 07
IIK...




pa3HBIX THUIOB pacTeHui). Onpeaenenne pH MouyBbI ¢ UCMONIB30BaHUEM MHIUKATOPOB. OIeHKA
TUTIOB TIOYB B MPEJCTABICHHBIX 00pasiax (CHILHOKUCIAS, KUCIasi, CIIA00KUCIIas, HeHTpalbHasl,
IIET0YHAs)

Tema 9.1.5.
HccnenoBanue 00bEKTOB
o6uochepsr

Coaep:kaHue y4ueOHOTro MaTepuaa 10
Y4eOHO-HcCae10BaTeIbCKUI IPOSKT B 00JIACTH UCCIIeT0BaHMI 00BeKTOB Onocdepsl. O630p TeM
y4e0HO-UCCIIeIOBATEILCKUX TPOSKTOB. AJITOPUTM BBITIOJNHEHUST TipoekTa. OmpeaeneHue 9
npoOseMbl HccaenoBanus. MeTobl TIOUCKa, aHaiuu3a U 00paboTKi MH(OPMAIH O TIPOCKTE B
Pa3IMYHBIX UCTOYHUKAX
I[pakTuyeckune 3aHATHS
[Ipaktnueckass pabora Nel7.1.5. «MccnenoBanue 00BEKTOB Ouochepsl ¢  ydyeToM
npodeccCHOHATEHOM HAIIPABICHHOCTH
O6ocHOBaHME aKTyallbHOCTH BbIOpaHHOW TeMbl. BolsiBneHue mpoOiemMsl nccienoBanus. Beioop 4
00BEKTOB U METOJI0B MccienoBanus. [locraHoBKa 1eneil u 3agad uccinenosanus. OnpeneneHue
MpOJyKTa uccienoBanus. OnpeaeneHue 3TarnoB U COCTaBICHUE TJIaHA UCCIIEIOBAHMUS.
3ammra npoekrta: IlpencraBieHue pe3yabTaTOB BBHINOJHEHUS Y4eOHO-MCCIIEAOBATEIBCKUX
MPOEKTOB (BBICTYIUICHUE C TPE3CHTAIIHECH )

JlaGopaTopHble 3aHATHUSA
JlaboparopHast pabora Ne9.1.5 «lccienoBanue NpeIOKEHHOTO OO0BEKTa HAa KHUCJIOTHOCTB,
IEIOYHOCTh, XUMHUYECKHI COCTaB (3arpsI3HUTENN, MAKPO- M MUKPOAJIEMEHTHI)». 4

O6paboTka pe3ynbTaToB HccienoBanus. OIEHKa KaueCcTBa UCCIEyeMOro 00bEKTa, UCXOIs U3
pE3yNbTaTOB XUMUYECKOTO aHaAIH3a

OK 01
OK 02
OK 04
OK 07
IIK...

IIpomexyTouHas aTTecTALMSA MO JUCHHUILIMHE (DK3aMEH)
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3. VCJIOBUSI PEAJIM3AIIMUA TTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACIATIIAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

JUia peanuszanuy OporpaMMsbl IUCHUIUIMHBI IPEAYCMOTPEHBI CIEAYIOUIUE CIEIHATIbHbIE
MTOMEIICHUS: YUeOHbIN KaOMHET XMMHUHU U YICOHOM XUMUUYECKON JJabopaTOpHH.

MarepuanbHO-TEXHHUECKOE obecrieueHne KabnHeTa XUMUU U XUMHUYECKO# JabopaTopun
BKJIIOUYAET: CHEIHATU3UPOBAHHYIO MeOellb U CUCTEMbl XPaHEHHUS, TEXHUUYECKUE U IJIEKTPOHHBIE
cpeacTBa OOydYeHUSs, JIEMOHCTPAIMOHHBIC YYeOHO-HAINIATHBIE TOCOOMS, JEMOHCTPALMOHHOE
obopymoBaHue M MPUOOPHI, 1aOOPATOPHO-TEXHOJIOTHYECKOE O0OpyAOBaHHUE, JTAOOPATOPHYIO
XUMHUYECKYIO TOCYTy, Mojaenn (0ObeMHBbIE M IUIOCKHE), HATypalbHble OOBEKTHI (KOJIICKIHH,
XUMHYECKHE PEaKTHBBI), 000py10BaHHE JTaOOPAHTCKOM.

Crnenuajn3upoBaHHasi MeOesib U CHCTEMbl XpPAHEHMSI

1 | Cron nabopaTopHBI JEMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
MIOKPBITUEM, PAKOBHHOM, TIOJIBOAKOM 1 OTBEIEHUEM BObI, CAHTEXHUKOMU, STIEKTPUUECKUMU
pO3EeTKaMu, aBTOMaTaMH aBapuHHOI0 OTKJIIOYEHHsI TOKA)
2 | Cron nabopaTopHbI 1€MOHCTPAIIMOHHBIN C HAJICTPONKOH (C 3alIUTHBIM, XUMOCTOUKHUM U
TEPMOCTOMKUM HOKPBITHEM)
3 | Cron yueHudeckuil 1a0OpaTOpPHBIN, pEryqupyeMblii MO BbICOTE (C 3alIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM MOKPBITUEM, PAKOBUHOM, OOPTUKOM T10 HAPYKHOMY Kparo,
MIOJIBOJIKOM M OTBEJICHHEM BOJIbI, U CAHTEXHUKOM )/CTOJI yUeHUYECKU, peryIupyeMbli 1o
BBICOTE (TIpHOOpPETAECTCs TOIBKO MPU HATMYUH CIICUAIBHOTO J1a00PaTOPHOTO OCTPOBHOTO
CTOJIa) (N0 KoIUYecmsy 00y4arouuxcs)
4 | Ctyn yaeHHUYECKUH (no Koauuecmasy 00yuanowuxcs)
Ornerymurenb
6 | Jocka ximaccHas/PenbcoBas cuctemMa ¢ KJIaCCHOM M MHTEPaKTHBHOM JOCKOM (MpOrpaMMHOE
obecrieyeHne, MPOEKTOpP, KpeIIeHUsT B  KOMIUIEKTE)/MHTEPAKTUBHOM  IMaHeNbIo
(mporpammHoOe 00ecrie4eHHe B KOMIUIEKTE)
7 | Ctou ¢ ssuKaMu 7151 XpaHEeHUst/TyMOO# (pabouee mecmo npenodasamenst)
8 | Kpecno oduchoe (pabouee mecmo npenooasamess)
9 | Jlocka mpobOxoBasi/Jlocka MarHUTHO-MapKepHast
10 | Cucrema (ycTpoiCcTBO) Il 3aTEMHEHUs] OKOH
11 | lkad BBITSKHON TAaHOPAMHBIN
12 | lllkad nys xpaHeHHs y4eOHBIX MOCOOMIA
13 | AnTeuka yHUBepcabHas JJIs OKa3aHUs NepBOM MEAMIIMHCKOW NOMOIIU
TexHnueckue cpeacraa
1 | MHoroyHKIIMOHAJIbHOE YCTPOHCTBO/IPUHTED
2 | IHTepaKTUBHBINA MPOrpaMMHO-AINMapaTHRI KOMITJIEKC MOOWJIBHBIN WM CTallMOHAPHBINA
(mporpammHOe obecrieueHue, MpoeKTop, KpermieHne B komiuiekTe)/PenabcoBas cuctema ¢
KJIACCHOW ¥ MHTEPAKTUBHOM JJOCKOH (ITporpaMMHOE 00eCTIeueHHe, TPOCKTOP, KPETUICHHE B
KOMILJICKTE )/ MHTEPAaKTUBHOW MaHe b0 (TpOrpaMMHOE 0OecrieueHHe B KOMIUIEKTE)
3 | IlepcoHanbHBIl KOMITBIOTEp C Tepudeprueii/HoyTOyK (JIMIIEH3NOHHOE MPOrPaMMHOE
obecrieyeHre, 00pa3oBaTeIbHBII KOHTEHT UM CHCTEMa 3allUThl OT BPEAOHOCHOU
nH(popMaluu, MporpaMMHoe odecriedeHue s nudpoBoi 1abopaTopuu, C BO3MOKHOCTHIO
OHJIAITH-0ITIPOCa)

o1

DJIeKTPOHHBIE CPEICTBA 00yUeHUsI
1 | DnextponHsle cpeactBa oOydeHus/MIHTepakTuBHBIE 10ocoOUs/OHIAH-KYpCHl  (HO
paszdenam pabouell npocpammol)
JleMoOHCTpauMOHHBbIE YUeOHO-HATJISI/IHbIE MIOCO0OUS
CroBapu, CIpaBOYHHUKH, SHIMKIONEHS (1O XUMUYECKUM HAYKAM)
2 | KOMIUIEKT MOpTPETOB BEIMKHX XUMHKOB

[




3 | [TocoOust HArISIMIHON DKCIIO3UIIHA

4 | Ilepuoguueckas cucrema xumuueckux 3nemeHToB .M. Menneneesa

Cnennajn3upoBaHHasi Medesib U CHCTeMbl XpPaHEHMS JJI1 XMMUYeCKOii JJadopaTopun

1 | JJaGopaTopHBIii OCTPOBHOW CTON (IBYXCTOPOHHHM, C 3aIlIUTHBIM, XHMOCTOWKHM H
TEPMOCTOMKUM IOKPBITUEM, HAJCTOJIBEM, C MOJCBETKOM M AJIEKTPUUYECKUMHU PO3ETKAMH,
II0/IBOJIKOM U OTBEJEHUEM BOJIbl, U CAHTEXHUKOMN)

2 | Ctyn mabopaTOpHBIi, peryaupyeMblii 10 BBICOTE

3 | Cron nabopaTopHbIi JEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOHKHUM B TEPMOCTONKUM
ITOKPBITUEM, PAKOBUHOM, ITOJABOJIKOM M OTBEJEHUEM BOJIbl, CAHTEXHUKOH, SJIEKTPUUECKUMU
pO3eTKamMu, aBTOMAaTaMH aBapUITHOTO OTKJIFOYEHHS TOKA)

4 | Cron nabopaTopHbIi JEMOHCTPAMOHHBIN C HAJCTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM)

o1

Cron ¢ ssmMKaMu JJ1sl XpaHEeHUs/ TyMOOi

(o3}

Kpecno oducnoe

\‘

OrserymuTenb

JeMoHcTpanMOHHOE 000py/1I0BaHKMeE U MPUOOPHI I KA0OMHETA U JIadopaTopumn

Becsl anextponnbie ¢ USB-nepexoanukom

CTOJIUK TOIBEMHBII

IlenTpudyra nemoHcTpamoHHas

IIITaTuB 1EeMOHCTPAaMOHHBIN

Anr[apaT JJIA IPOBCACHHU A XUMHUYCCKHX peaKHI/Iﬁ

Arnmapar Kunna

OBIMOMETP

['openka yHuBepcaibHast

O O|INO OB WIN|F-

[Ipubop 11st UIUTIOCTPAllMU 3aBUCUMOCTH CKOPOCTH XHMHUYECKUX peakUuil OT yCIOBUI
OKpPY’KaroILEn Cpeibl

10 | HaGop jyist 31eKTposim3a IeMOHCTPAI[MOHHBIH

11 | ITpuOop 751 ONBITOB IO XMMUHU C IIEKTPUUECKUM TOKOM (J1abOpaTOPHBIN)

12 | TIpuOop a5t OKUCIICHUS CIMPTA HAJl METHBIM KaTaJINn3aTOPOM

13 | ITpuGop Asns mosydyeHus TaJouI0aTKaHOB JEMOHCTPAIMOHHBIN

14 | ITpuGop a5 noJydyeHUs! paCTBOPUMBIX BELIECTB B TBEPJIOM BUJIE

15 | YcranoBka uist puiabTpoBaHus O] BAKYYMOM

16 | ITpuGop ans onpeseseHus cocTaBa Bo3yxa

17 | 'a30aHanu3aTop KUCJIOPOAA U TOKCUYHBIX Ia30B ¢ HU(POBON MHAMKAIMEN MTOKa3aTeaen

18 | IIpuOop A5 MIUTIOCTPALIMHU 3aKOHA COXPAaHEHMs MacChl BELIECTB

19 | YcraHoBKa 115l IEPETOHKH BEIIECTB

20 | bBapomerp-anepou

21 | HaGop uist n3y4eHust BOJOPOJHON SHEPTETHKH

22 | pH-MeTpsI (Oononnumenvroe eéapuamusrnoe 060pyoosarie)

JlabopaTopHo-TexHOJOrHYecKoe 000pyA0BaHMe 1Jisi KaOMHeTa u J1adopaTopun

[Tpubop 1u1st monydeHus rajlon1I0aJIKaHOB U CIOXKHBIX 3(HUPOB 1ab0OpaTOPHBII

Konbonarpesarenb

DJIEKTPOTUINTKA

bansi koMOMHMpOBaHHAas 1JabopaTopHast

Becnw1 qs CBIIIYYUX MaTCpUAJIOB

[Tpubop 1u1st monydeHus razoB

CrniuproBka J1abopaTopHas

MaruutHas Memaika

OO|NO TR WIN|F-

MHuKkpockon u¢ppoBoi ¢ pyKOBOJICTBOM HOJIH30BATENSI U TOCOOUEM IS yYaIIUXCs

=
o

HaGop mist ancTku onTHKH




11

Habop nocynel 11t peakTuBOB

12

HaGop mocyibl v MprHAIIICKHOCTEH Isl paOOTHI ¢ MAJIBIMHU KOJIMYECTBAMHY BEIIECTB

13

Habop npunaayexnocTelt 1 MOHTaXa NPOCTEUIINX TPHUOOPOB MO XUMHH

HaGop nocy/iel 1 mpuHAUIEKHOCTEH U3 ponmiieHa (MUKPOJIabopaTopusl)

JlabopaTropHasi XuMHYeCKasi MOCYAA 1isl KaOMHeTa U J1adopaTopuu

KommiekT ko106 JeMOHCTpaIliMOHHBIX

Ha6op mpobok pe3nHOBBIX

[Tepexon cTEKIISTHHBIN

ITpobupxka Bropua

IIpoGupka nByXKoJIeHHAas!

CoenuHUTEND CTEKIITHHBIA

3aXuM BUHTOBOH

3axum Mopa

OO |NO OB WIN|F-

HIsanr CHIUKOHOBBIN

=
o

KomiiekT cTexkJIssHHON IOCYbI HA mnn(l)ax I[eMOHCTpaI_[I/IOHHHﬁ

[
[

Jlo3upyroiiee ycTporicTBO (MEXaHUYECKOE)

=
N

KomrmuiekT u3nenuii u3 kepamuku, Gapdopa u dasaca

=
w

Kommuiekt soxkek hapopoBbix

H
o~

Kommrext MCPHBIX K0JI0 Majoro oobema

=
(@]

KoMIuiekT MmepHbIX K010

=
»

Kommuekr MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

-
\‘

Kommrext MCPHBIX HUJIMHAPOB CTCKIISIHHBIX

=
(00]

Kommext BOPOHOK CTCKIIAHHBIX

=
O

KomiiexT nunerox

N
o

KoMIIIEKT cTakaHOB IJIACTUKOBBIX/CTEKISHHBIX

N
=

KoMmmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmiekT cTakaHYNKOB JJIA B3BCIIIMBAaHU A

N
w

Kommext CTYIOK C IICCTUKaMHU

N
~

HaGop mmareneit

N
o1

Ha6op nunieros

N
(o3}

Ha6op uvamek [lerpu

N
-~

TpyOka crekisiHHAs

N
oo

DKCUKATOP

N
©

Yama KpUCTAJJIN3allMOHHAA

w
o

IIumiel TUTEIBHBIC

w
e

broperka

w
N

[IpoGupka

w
w

banka mmox PCAKTUBELI MMOJIMDTHUIICHOBAS

w
S

banka mox PCAKTUBLI CTCKIIIHHASA U3 TCMHOI'O CTCKJIA C HpHTCpTOﬁ HpOGKOﬁ

w
o1

HaGop CKJISIHOK 1J1s1 paCTBOPOB PEaKTUBOB

w
(o3}

ITamouka cTekiIsIHHAsA

w
hy]

[lItatuB nmst mpoOUPOK

w
(e}

Kommext CpCACTB IJIA HHHHBHHyaHLHOﬁ 3allIUThI

w
(o]

Kommiekt repmomeTpoB

I
o

CYHH/IJ'IBHaH MaHCJIb JJIA IMOCYAbI

SN
W

QunbTpoBanbHast ~ Oymara/QuiabTpsl  OyMaxKHbIE  (OONOIHUMENbHOE — B8APUAMUBHOE

0bopyoosanue)

Mopenn (00beMHBIE M IJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJICKIIUH, XUMUYEeCKHe

peakTuBbl) 1 KaOuHeTa U J1abopaTopumn

1 | KommekT MoJieieii KpHCTAILTMYECKHMX PENIETOK




Mopenb MOJIEKyIbl OelKa
HaGop anst MoenmpoBaHus CTPOCHUSI HEOPTaHUYECKHUX BEIIECTB
Habop 15 MmogenupoBaHusi CTpOCHUS OpraHMYECKUX BEIIECTB
HaGop a1t MogenupoBaHust CTPOCHUS aTOMOB U MOJIEKYIT
Habop nis mogenupoBaHusi 3JIeKTPOHHOTO CTPOEHHUSI aTOMOB
Kommnekr komnekunii
KOMITIEKT XUMHYECKUX PEAKTUBOB

Ob6opynoBanue J1a00PAHTCKON KaOUHETa XMMHUM
Cron ¢ smMKaMu JJ1s1 XpaHeHUs1/ TyMOOi
Kpecno oducnoe
Crout 1a00paTOPHBIN MOSYHBII
CymunapHas HaHenb AJis HOCY/IbI
[Hxad mist xpaHeHUs: yueOHBIX TOCOOMIA
Hlxad s XpaHSHUSI XAMUYECKHX PEAKTHBOB
Hlkad nas xpanenus 1a60paToOpHOI MOCYIBI/TIPUOOPOB
[Ika¢ BBITSHKHON
JlaGopaHTCKHIT CTO
Cryn 1a00paTOpHBIM, peEryJIupyeMslii 110 BbICOTE
DNEeKTPUUECKUN aKBaIUCTHILISITOP
[xad cymmabHBIN
Pe3nHoBBIE epyaTKu
KoMruiexT eprieid 11s1 MbIThS J1aOOpaTOPHOM MOCYABI

O NO|OIB|WIN

OO |N|O|OTBIWIN -

(BN
o

[N
[

=
N
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w

H
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3.2. UndopmannonHoe odecnevenne peajusanum NporpamMmbl

Jnisa peanusanuy MPOTrpaMMbl AUCHUILTAHBL OMONMOTEUHBIM (QoOHJ 00pa3oBaTeIbHOM
opraHu3alri UMECT NCYATHBIC n/nnu OJICKTPOHHBIC y‘Ie6HI/IKI/I n pa3pa6OTaHHBIC B KOMIIJICKTE C
HUMHU y4eOHble MOcOOus (MpU HATWYHH), JOMYIIEHHbIE K HCIOIB30BAHUIO TPHU pealn3allud
00pa3oBaTeNbHBIX MIPOTPaMM CpeIHETo MPOoheCcCUOHATFHOTO 00pa30BaHus, peATH3yeMbIX Ha 0aze
OCHOBHOTO 00IIIeT0 00pa30BaHusl.

HpI/I peamm3anun nporpaMmbl JUCHUILIMHBI BO3MOKHO HCIIOJB30BAHUC IJJICKTPOHHBIX
o0pa3oBaTeNbHBIX  PECypcOB, JOMYIIEHHBIX K  HCIOJB30BAHUIO TPU  peaTu3aluu
00pa3oBaTeNbHBIX MPOrPAMM CPEIHETO 00IIero 00pa3oBaHusI.

OcHOBHbBIC TICYATHBIC HU3JaHusA

1. Aun¢unorenoBa, M. B. Xumusa: y4eOHUK W TPaKTHUKYM Ui CpEIHEro
npodeccuonanbHoro oopasosanus / . B. Aupunorenona, A. B. babkos, B. A. [lonko. — 2-¢

u3a., uchp. u non. — Mocksa: U3znarensctBo FOpaiit, 2022. — 291 c.

2. [Meronuxuna, H. A. O6mas xumus: yueonuk ais CIIO / H. A. lleronuxuna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlanb, 2021. — 164 c.

3. Hukonsckuit, A. b. Xumusa: yueOHMK M TPaKTUKYM JJIsI  CPEIHEro
npodeccuonanbHoro oopazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3., nepepad. u

non. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.



4, Xumusi: ydeOHUK Il cpemHero mnpodeccuoHanbHOoro obpazoBanus / HO. A.
Jlebenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan; mox o6meii penakmueii I'. H. ®aneesa.

— 2-e m31., mepepad. u non. — MockBa: M3narensctBo KOpaiit, 2022. — 431 c.

I[OHOJIHI/ITG.HBHBIC HCTOYHUKHU

1. Xumusa. 10 kmacc. YruyonéHueii ypoBeHb : yueOnuk/ B.B. Epemmn, H.E.
Ky3pmenko, B.M. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[Ipoceemenue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 kmace. YraoyOnénuelii ypoBeHnb : yueOHuk/ B.B. Epemun, H.E.
Ky3smenko, A.A. [Ipo3nos, B.B. Jlynun; nox pexn. B.B. Jlynuna. — M.: IlpocBemenue, 2022. —
478, [2] c.: un.

3. Xumus. YrinyoneHusid ypoBeHb. 10—11 kmacchl: pabouas nmporpamMma K JUHHH
YMK B.B. Jlynuna: yueOno-metogmueckoe mnocooue / B.B. Epemun, A.A. [po3nos, U.B.
Epemuna, 3.10. Kepumos. — M.: [Ipocda, 2017. — 324, [1] c.

4. Metoauueckoe nmocobue k yueObuuky B. B. Epemuna, H. E. Ky3pmenko, B.U.
Tepenuna, A. A. JIpo3znoBa u ap. «Xumus. YTiyoneHHbid ypoBeHb». 10 kitacc/ B. B.  Epemun,
A.A. posznos, W.B. Epemuna, B. HW. Maxonuna, O. 0. Cumonosa, 2.10. Kepumos.
— M.: llpoda, 2018. — 339 c. : ni.

S, Meronuyeckoe nocodbue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HpoznoBa u np. «Xumus. YrayoneHHslil ypoenb». 11 kimace / B. B. Epemun, A.A. JIpo3nos, 1.B.
Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: [lpoda, 2018. — 423 c. : u.

6. I'ycena, E. B. Xumus nns CITIO: yuebno-meroanueckoe mocodue / E. B. I'ycesa,
M. P. 3uranmmna, /. Y. Kymukosa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Texkct: 27eKTpoHHBIH // JlaHb : »31mekTpoHHO- OubOaMoreuHas cucrema. — URL:
https://e.lanbook.com/book/196096 (nata oOpamenus: 14.10.2022). — Pexum poctyma: amns

aBTOPH3. NOJIb30BATEIICH.

7. Yepuukosa, H. FO. Xumus B 10CTYyTHOM U3JI0XKEeHUHU: ydyeOHOe mocodue s cro /
H. 1O. YepnukoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-

5-8114-9500-9. — TekcT: anekTpoHHbIH // JlaHb: 2eKTpOHHO- OnbmnoTeunas cucrema. — URL:



https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum goctyna: s

aBTOPU3. II0JI30BATEIICH.

8. [lepuunpina, JI. B. Xumusa: yduebnoe mocoouwe / JI. B. IlleBHunpiaa, A. M.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcr:
AJIEKTPOHHBIN // Jlanb: ANEKTPOHHO-OMOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/118505 (mara obpamenus: 14.10.2022). — Pexxum mocryma: s

aBTOpU3. I10JIb30BaTEIICH.

9. brunos, JI. H. Xumust: yueouuk mist CI1O / JI. H. biunos, U. JI. Tlepdunona, T.
B. CokonoBa. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — Texkct: 31eKTpoHHBIN // JlaHb: AMEKTPOHHO- OuOIMoTeuHast cucrema. — URL:
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1. hvsh.ru — Xypuan «Xumust B IKoJe».

2. https://postnauka.ru/themes/chemistry — nexuuu mo xumum Ha caiite ITocTHayka.

http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momyaspHbIii IPOEKT «DJIEMEHTHI OOJIBIION

Haykn» ((pu3uKa, XUMUs, MaTEeMaTHKa, aCTPOHOMHUS, HAyKH O JKU3HHU, Hayku o 3emiie). HoBoctu

HAayKH, KHUT'H, HAYYHO-TIOIIYJIAPHBIC CTATbU, JICKIUH, SHIIUKIIOIICIUH.

3. http://gotourl.ru/4783  (http://potential.org.ru/) CaliT Hay4HO-TIOMYJISPHOTO

xypHana «[lorennman». XKypnan usgaéres ¢ 2005 r., ¢ 2011 r. — paznen «Xumusa».

4, http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-IIOMYISPHOTO MKYypHAJIa

«Xumus n xu3Hb». XKypHan uznaércsa ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTas
JJIEKTPOHHAS OuOJIMOTeKa XUMHYECKOr0 TopTaja «Chemnety,
COJICPKHT yueOHbIC u UHGOPMAIIMOHHBIE  MaTepHAIIbI JUTS

IIKOJIbHUKOB U yuuTesneil. B Heil MOKHO HalTH y4eOHUKHU 110 00IIel 1 HEOPraHUYECKOM
XUMUH, OPTAaHUYECKOW XUMHH, MYJIbTUMEINAMATEPUAIIbL, 4 TAKKE 3a0a41 XMMUYECKUX OJIMMITHA]L

C PCHICHUAMU, 3a/1a41 BCTYITUTCIIbHBIX 53K3aMCHOB IJIA a6I/ITypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HWudopmarmonnsie

MaTepuansl 00 onmumnuazax: MOCKOBCKOW Topoiackoi, Bcepoccuiickoii, MeHeneeBckow,
Mesxynaponnoil. [IpuBeneHsl 3a1a4u TEOPETHUECKHUX U SKCIIEPUMEHTAILHBIX TYPOB, TOJPOOHbBIE

pelieHus, COUCKU U Gpotorpaduu nodeaurTesnei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema auCTaHIIMOHHOTO

oOydeHus1, HampaBlieHHas B MEPBYIO OYEpe/b Ha MOATOTOBKY K OJIMMITHAIaM BCEX YPOBHEH — OT
WKOJBbHBIX 110 MexnyHapogHoil. CalT  COOEpPXKUT OrpOMHOE  KOJMYECTBO  3ajad,
CprHHI/IpOBaHHI)IX KakK II0 TEMaM, TaK U 110 OJIMMIIKaJdaM. HO BCEM OCHOBHBIM paznenaM XUMUHU

NpUBEIEH TEOPETUUECKUI MaTepHal U pa300paHbl PELICHUs TUITOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) TTopTan Mo HaHOTEXHOJIOTHSIM.

OcHOBHas 11eJ1b — pa3BUTHE 00pa30BaHUs B 00JaCTH HAHOTEXHOJIOTHH U MOJATOTOBKA K HHTEPHET-

OJIMMITHAJAC 110 HAHOTCXHOJIOTUAM.

9. http://gotourl.ru/4790  (http://webelements.com/)  Hanéxnas  crmpaBo4Has

nH(pOpMaIUs 0 XUMHYECKUX JIEMEHTaX M MX CBOMCTBAX (Ha aHTJIUHCKOM SI3BIKE).
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10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3piunsiii caiiT 0 CBOWCTBaxX

XUMHUYCCKHUX 3JICMCHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii cadT oHIaiH-
o0pa3oBaHUs, COACPKUT MHOTO HHTEPECHBIX 00pa30BATENbHBIX KYPCOB M BHJCOJEKIUN st

IIKOJIbHUKOB, CTYACHTOB U y‘-IPITGJIGfI. EcTh HECKOIIBKO KYpPCOB I10 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service

— caMblil aBTOPUTETHBIA B MHpE XMMHUU HH(OPMAIIMOHHBIA HHTEpHET-pecypc (CauT

TIJIATHBIM ).

13. http://www.organic-chemistry.org/ TIlopran 1o opraHM4eckod XHMHH Ha

AHTJIUUCKOM SI3BIKE.

14. http://www.xumuk.ru CaiiT 0 XUMHH: KJIaCCHYECKHE YYCOHHKH, CIPABOYHHKH,

SHIOUKIONCAUH, MOUCK OPraHUYCCKHUX W HCOPTaHUYCCKUX peaKuHﬁ, COCTaBJICHUC ypaBHeHI/If/'I

peaKuHuii.

15. http://orgchemlab.com/  Caiit, mMOCBSINEHHBI MpaKTHYECKOW paboTe B

naboparopuu
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4. KOHTPOJIb

U OIEHKA

OBIIEOBPA3OBATEJbLHOMN JUCITATLINHBI

PE3YJIbTATOB

OCBOEHMUA

Kontpons u omeHKa pe3yabTaToB OCBOCHHUS 00IIE00pa30BaTeNbHONW JAUCIUIUIMHBI

PaCKPBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThI, HAIIPABICHHbBIE HA ()OPMHUPOBAHKE OOLINX U

npodeCCHOHATBHBIX KOMIIETEHIIHIA MO pa3/ieiiaM U TeMaM COJIepKaHHsl yueOHOro Marepuaia.

Oo6masi/npodeccuonanbHast Pasznen/Tema Tun oneHoYHBIX
KOMIIEeTEHIIHS MepPONnpUSITHI
OK 01. Beibupath criocoOsr Tema 1.1-1.7
pelIeHMs 3a1a4 Tema 2.1-2.3
npodeccuoHaIbLHON Tema 3.1
NEATEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4 TeCTpr) BaHHe
KOHTEKCTaM Tema 6.1 Y CTHEIH OLpoc
Tema 7.1 Pemenue pacuéTHpIX 33124
Tema 8.1, 8.2 HaOmronenue 3a Xxo0a1oM
Tema 9.1.1-9.1.5/9.2.1-9.2,5 | BAIOIHCHIA HpaKTiko-
OK 02. Ucnonw3oBath Tema 1.2 OPHCHTHPOBAHHDIX 3a/[aHIH
COBPEMEHHBIE CPECTBA Tema 1.4-1.7 Hpeicraaenue pesyieraton
ITOMCKa, aHaJIN3a U Tema 2.1, 2.2 TPaKTHICCKUX 1
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 1abopaTopHBIX padoT
1 nH()OPMAIMOHHBIC Tema 5.2-5.4 Hpoenenue xumuseckoro
TEXHOJIOTNH I BeimoaHeHus | Tema 6.1 JKCIICpUMCHTA
3a/1a4 npodeccHoHaIbHOM Tema 7.1 Brmonnenue
EeATENLHOCTH Tema 8.1, 8.2 KOHTPOJILHBIX
Tema 9.1.2-9.1.5/9.2.2-9.25 | Pador mo
OK 04, Tora 1.7 paszzenaM AUCIUILITUHBI
Y V——. Tema2.1,2.2 Ornenka C&MOCTOSITGJ'II)VHO
BSAHMOTCHCTEOBATS 1 Tema 4.1, 4.2 §BIHOJ'IHCHHBIX 3aJaHul
254 ammTa y4eOHo-
paboTath B KOJUIEKTHUBE U %eMa Z .1 HCCTEIOBATENECKOTO
KoManze szz 7'1 MPOEKTA (C y4eTOM
Tema 8.1, 8.2 Oynymeii N
Tema 9.1.5/9.2.5 B
OK 07. ConeiicTBOBaTh Tema 1.7 geﬂTeHBHOCTM) .
COXPAHEHHIO OKPYKaIOIIEH Tema 2.3 (jl;;/lezifqeg;yﬁefm sadat
cpenbl, pecypcocoepexkenuto, | Tema 5.1 N e p——
MPUMEHSTh 3HAHUS 00 Tema 8.1, 8.2 p
JIESITEIbHOCTH )

W3MEHEHHMH KJINMAaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYAMHBIX
CUTYalHSIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

1IK

Brimonnenue 3aganui
MPOMEXKYTOUYHOM aTTECTAUH
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