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MHWHHUCTEPCTBO OBPA30BAHMSA POCTOBCKOM OBJIACTH
I'ocynapcTBenHoe 010/1:keTHOE MpodeccuoHaIbHOE 00pa3oBaTebHOe yupesxkneHne PocToBckoit
o0acTn «/loHCKOI TeXHMKYM KYJHHAPHOI0 MCKYCCTBA U OHU3Heca»

1. OBHIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHOUILIAHBI «XUMMUS»

1.1. MecTo AMCUUILIMHBI B CTPYKType 00pa3oBaTe/IbHOI NMPOrpamMmbl
CI10
OOmieobpazoBaTenbHast JUCIUTUITMHA « XUMUS» SBISIETCS 0053aTEIbHON YacThIO
00111e00pa30BaTENBLHOTO UKIIA 00pa30BaTEIbHON MPOTPaMMBbI B COOTBETCTBUH C
®I'OC no g oOyyaromuxcs Ha 0a3e OCHOBHOTO 001Iero o0pa3oBaHus
npodeccun: 43.01.09. Ilosap, konaurep;
43.02.15. TToBapcKo€e U KOHAUTEPCKOE JIETO0.

(npogeccuu/cneyuanvrocmu)

ba3oBelif ypoBeHb (BapHuaHt 2), 00béM: 144 yaca.
[IpuknaaHoit MOAyJb BKJIOYAeT JaBa paszjaena. Pazgen 8 «Xumusi B ObITY

U TPOU3BOJCTBEHHON JIEATENIBHOCTH YEJIOBEKa» pealm3yeTrcss Mg BCeX
npodeccuit/cnenuaibHOCTe  METOJOM  pEeIIeHUsT  KEWCOB, CBSI3aHHBIX €
HKOJIOTUYECKON  O€30MacHOCTbIO W OIEHKOW MOCHEeACTBUNA  OBITOBOM U
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOLIECH OTpacisiM  OyAylien
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00y4arOIUXCS.

Tematuka  pa3gena 9 BappupyeTcs 10 00BeKTy — Oyaymiei
po(eCcCUOHANIBHON AESTENBHOCTU CTYAEHTOB — OMocdepa (KUBbIE OPraHu3MbI)
M TexHocdepa (TeXHOJIOTHUECKUE OOBEKTHI):

— U YKPYMHEHHBIX Tpynn cnernuainbHoctel/mpodeccuii 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xkpome cniennansHOCTH 43.02.16)
pekoMmeHayercs Temaruka «VcciemoBaHue M XMMHUYECKHM aHalu3 OOBEKTOB
ouochepn»;

1.2. lleqiu ¥ mu1aHMpyeMble pe3yabTaThl 0CBOCHHUS JUCHMIIUHbI

1.2.1. Hean 1 3a1a4n AUCHUILINHBI

Conepxanre mporpaMMbl 001Ie00pa30BaTeIbHON JUCIUIUIMHBL « XHUMUSDY
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIUX LeJIei:

- dbopMUpOBaHHE CHUCTEMBl XMMHUYECKHMX 3HAaHUW Kak  BaKHeWIen
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B OCHOBE KOTOPOW JIexkKaT
KJIFOYEeBbIE TIOHATUS, (yHIAMEHTAJIbHBIE 3aKOHbI M TEOPUM XHUMHH, OCBOCHHUE
s3bIKa HAyKH, YCBOCHHE W IIOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUMN
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHME C HCTOPUEU UX pa3BUTHUS U
CTaHOBJICHUS,

— dbopMUpOBaHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIui, HEOOXOAUMBIX [Jisi MPUOOPETCHUS yMEHUMN
OPUEHTUPOBATHCS B MHUPE BEUIECTB M XUMHUYECKUX SBJICHUHA, MMEIOIIMX MECTO
B IIPUPOJIE, B MPAKTUUYECKOMN U MOBCEIHEBHON KU3HH;
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— pa3BUTHE YMEHUN U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM
U 00BSICHEHMEM XMMUYECKOT0 SKCIIEPUMEHTA, COOMIOCHUEM MTPaBUIl 6€30MaCHOTO
oOpalleHus C BEIIeCTBaMHU.

3agauM IMCUMILINHBI:
1)  chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYCCKUX
MPOLIECCOB U SIBIICHUM B OKPYXKAIOWIEH CPEAE, a TAKXKE HX CBSI3b C LEJIOCTHOU
HAyYHOW KapTUHON MHpA U JPYTUMHU €CTECTBEHHBIMU HAyKaMU;
2)  pa3BUTb YMEHHS COCTaBJIATH (OPMYJIBI HCOPTAHWYCCKUX M OPTaHHYSCKUX
BCIIECTB, YPaBHEHUS XHUMHUYECKHX  PpEaKIuil, OOBACHATP WX  CMBICI,
UHTEPHPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,
3) chopMupoBaTh  HABBIKM  MPOBEACHUSA  MPOCTEHINNX  XMMHYECKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM TMpaBUiI 0OE30MacHOTO
oOpalleHus ¢ BEIIeCTBaMU U JIA0OPAaTOPHBIM 000PYI0BAHUEM;
4)  pa3BUTh YMCHHUS HaXOIUTh, aHAJIM3UPOBATh U HCIIOJIH30BAaTh HH(OPMAIHIO
XUMHUUYECKOTO XapaKTepa U3 pa3IMuHbIX UHPOPMAIMOHHBIX UCTOYHUKOB, BKIIIOYAs
y4eOHYIO JTUTEPATYPy, HAYUHbIC MyOJIUKAIIMK U UHTEPHET-PECYPCHI;
5)  chopMupoBaTh YMEHHUsS MPOTHO3MPOBATH MOCIEACTBUS CBOCH JEATCILHOCTH
U XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB, YUUTHIBAS
BO3MOKHbBIE 3KOJIOTUYECKHE U COLIMATbHBIE BO3/ICHCTBUS;
6)  cdopMupOBaTh MOHUMAHHE 3HAYMMOCTH JOCTHIKCHHH XMMHYCCKON HayKH
Y TEXHOJIOTUN JIJIi Pa3BUTHUS COLIMATILHOM M MPOU3BOJICTBEHHOMN cep ¢ yMEeHUuEM
MIPUBOINUTH MMPUMEPHI UX IPUMEHEHUS B PA3IMYHBIX Ccepax KU3HHU.

1.2.2. Ilnanupyemblie pe3yJbTAaTbl OCBOCHHMS 001Ie00pa3oBaTe/JIbHOU
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHue 001e00pa3zoBaTeIbHas AUCIUIUIMHA « XUMHSD UMEET MpU
dbopmupoBanun 1 pazsutuu OK 1; OK 2; OK 4; OK 7 u IIK, npeacraBieHHBIX
B aktyanu3zupoBanHbix ®I'OC CIIO no npodeccuu/crnennanbHOCTH.
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Kon n
HAHMEHOBaHHE
GopMupyembIx
KOMIIeTeHIU

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

O6mme!

JMCHUIIHHAPHbIE?

OK 01. Beibupats
CIIOCOOBI peLIeHUS
3a7a4
npodeccruoHanbHON
JeATEIILHOCTH
PUMEHHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yJbTATHI J0JKHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCHIMTAHMSA:
— TOTOBHOCTh K TPYyIy, OCO3HaHHE IIEHHOCTH MacTepCTBa,

TPYIOJIO0HE;

— TOTOBHOCTh K aKTUBHOMN JESATSIILHOCTH
TEXHOJIOTUYECKOH ¥  COIMAJbHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh WHUITUHPOBATH, TUTAHUPOBATH u

CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTS;

— MHTEpec K pa3IuuHbIM cdepaM mpodeccuoHaIbHON
JesITeTbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyayuieil mpodeccun M peann3oBBIBATH COOCTBEHHBIE
KU3HCHHBIC TUTaHBI;

— TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO U
caM000pa30BaHUIO Ha NPOTSKEHUH BCEH JKHU3HU.

MeTanpeaMeTHbIe Pe3yJIbTATHI J0JKHbI 0TPAKATH:

OBnagenne YHHUBEpPCAIbHBIMH yY4eOHBIMU

N03HABATEJbHBIMH AeiiCTBUSIMH:

a) 0a30BbIe JTOTHYECKHE IeHCTBHS !

— €caMOCTOATENbHO (OPMYIUPOBATh M AKTYaJTU3UPOBAThH
po0JIeMy, pacCMaTPHUBATh €€ BCECTOPOHHE;

JucuuninHaApHbIe Pe3yJbTaThl U J0JIKHbI OTPAKaTh:
IIP6 01. chopmMupoBaHHOCTH  NPEACTABICHHH: O
XUMHUYECKON COCTABIISIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHUpPA, POJIM XUMHUU B II03HAHUU SBICHUM IIPUPOIBI, B
(GOpPMHPOBAHUN MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATIBHOH  TPAMOTHOCTH,  HEOOXOAWMOW  JUIs
pelleHnss  NPAaKTHYECKUX  3a7ad U JKOJOTMYECKHU
00OCHOBAHHOT'O OTHOILEHUS K CBOEMY 3J0pPOBbI0 H
MIPUPOAHON Cpene;

ITP6 02. BiageHne cucTeMoil XMMUYECKUX 3HaHUH, KOTOpast
BKJIIOYAET: OCHOBOMNOJAraroIiue TMOHATUA (XUMHUYECKHM
DIIEMEHT, aTOM, JJICKTPOHHas 000JoYKa aroma, s-, p-, d-
AJIEKTPOHHBIE ~ OpOMTaIM  aTOMOB, HMOH, MOJIEKYyJa,
BaJICHTHOCT, ANEKTPOOTPHUIATEIBLHOCTb, CTENEHb
OKHUCIJICHHs, XMMHU4YECKass CBs3b, MOJb, MOJIIpDHAas Macca,
MOJIIpHBIA O00BEM, YIIEPOAHBIN CKeNeT, (YHKIMOHAIbHAS
rpynna, paaukall, HU30MepHus, HU30MEpPbI, TOMOJIOTMYECKHU
psn, TOMOJIOTH, YTJIEBOJIOPOIbI, KHUCIIOpPOJI- u
a30TCOJIepXKAIUe COEAMHEHUsS, OMOJIOTMYECKH AaKTHUBHBIC
BellecTBa (YrjieBO/bl, KUPbI, O€IKH), MOHOMEp, MOJIUMED,

! O6mue pe3yabTaThl OCYLIECTBISIOTCA B COOTBETCTBUM C JIMYHOCTHBIMU M MeTanpeaMeTHbIMK pesynbratamu ®TOC COO (TIpukas Muno6pHayku Poccun ot 17.05.2012 Ne 413

(penaxiust ot 27.12.2023 1.), B GOpMUPOBAHUHN KOTOPHIX YUacTBYeT 00meo0pa3zoBaTesibHas JUCIIUILTHHA.

2 [lucuuIIMHApHBIE PE3YJBTATHI OCYIIECTBISIOTCS B COOTBETCTBUM ¢ TPEOOBAHUAMH K TIPEMETHBIM pe3yibTaTam 6aszoBoro yposHs (I1P6), yeranosnerusimu ®TOC COO (Tlpukas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 1.), ¢ coXpaHEHHEM HCXO/IHOH HyMepalyy.
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— YCTaHaBJIMBATh CYIIECCTBEHHBIA MPU3HAK WM OCHOBAHHUS
JUTsl CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IICHHUS;

— ONpEenessTh IENIN JACITSILHOCTH, 3a/1aBaTh MapaMeTPhl U
KPUTEPHUU UX TOCTHKCHHUS;

— BBISIBJISATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBIICHUSX;

— BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTh, OICHUBATH
COOTBETCTBHE pE3yJIbTAaTOB IIEJIAM, OILEHUBATh PHUCKHU
IOCJICICTBUM NCATCIBHOCTH;

— pa3BUBaTh KpPEATUBHOEC MBIIIJICHHUE
YKU3HEHHBIX TIPOOIIEM.

0) 0azoBbIe HcCIeA0BaTEIbCKUE JIeliCTBUS:

IMPOTHUBOPCUMA B

IIpU  pELICHUU

— BIIQJETh HaBBIKAMU  Y4eOHO-UCCICIOBATEIBCKOW U
MPOEKTHOW  JIEATEJIBHOCTH, HABBIKAMH pPa3pelieHuUs
pooem;

— BBISBJIATH MMPUYUHHO-CJIICACTBCHHBIC CBs3H1 u

aKTyalM3upoBaTh 3ajady, BBIIBUIaTh TUIIOTE3Y €€
pelleHns, HaxXOIUTh apryMeHThl [UIsl JOKa3aTelbCTBa
CBOUX YTBEpKACHUH, 3a7aBaTh MapaMmeTpbl U KPUTEPUU
pelieHus;

— aHAJM3HMPOBATh IMOJYYEHHBIE B XOJE PELICHMs 3aJayuu
pe3yabTaThl, KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

— YMeThb IEepEeHOCUTbh 3HAHHWA B IO3HABATEIIbHYIO H
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH,

— yMeTb MHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX
oOJacreii;

— BBLIBMraThb HOBBIE WJEW, NpeajaraTh OPUTHHAJIbHBIE
MOJTXO/IBI M PEIIICHHS,

— CTaBUTb  MpoONeMbl U
aJIbTePHATHBHBIC PEILICHHS.

3alauu,  JIOMYCKAaIOIINe

CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMUS,
KPUCTAIJIMYECKAs] PEIIETKA, THUIbl XUMUYECKHX pPEaKIHi
(OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMUYECKUE, PEAKLMUM HOHHOIO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEJIEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAS
JUCCOLMAIUs, OKHUCIINUTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUYECKON peakluy, XUMUYECKOEe PaBHOBECHE), TEOPHH U
3aKOHBI (TEOpPUSl XUMHUYECKOI'O CTPOEHHUS OPraHWYeCKUX
BewmectB A.M. byrnepoBa, Teopusi 3JIEKTPOIUTHUYECKOM
aucconuanuu, nepuonnyeckuii 3akon J[.M. Menneneesa,

3aKOH COXpaHCHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (PAKTOJIOTHUECKUE CBEICHUS
O CBOWMCTBax, cocCTaBe, TIOJYYEHUH U  0Oe30MacHOM
MCIOJIb30BaHUN BaXHEUIIINX HEOPTaHHYCCKUX u
OPraHMYeCKHUX BEIIECTB B OBITY M  NPAKTUYCCKOM
JeSITETTHHOCTH YeIIOBEKa,

IMP6 03. chopMUPOBAHHOCTH  YMEHUH  BBISIBISATH
XapaKTepHbIe TMPU3HAKH ©  B3aUMOCBS3b  HM3yYCHHBIX

HOHHTHﬁ, MNPUMCHATH COOTBETCTBYHOIIUC IIOHATHUA IIPpU
OIMHUCaHUMU CTPOCHUA U CBOICTB HCOPTaHUYCCKUX U
OpTraHU4YCCKUX BCHICCTB H HX npeBpameHHﬁ; BBISIBJIATH

B3aUMOCBSI3b XHMHMUYECKMX 3HAHUM C TIOHATHSIMH U
MPEACTABICHUSIMU IPYTUX €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

IIP6 04. chopMHUPOBAHHOCT, YMEHHH HCIIOJNB30BAThH

HAaUMEHOBAHMSI XUMHUYECKUX COCTUHEHUIN MEXIYHapOTHOTO
COK3a TEOPETHYECKOW M  IPUKIAJHOM XUMUH U
TPUBUAIbHbIE Ha3BaHUS BaXXHEHIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TIUIEepuH, QeHos, GopManbaerua, YKCycHas
KHMCIIOTa, TIUIMH, YrapHbIA ras, yrJIeKHCIbIi ra3, aMMHaK,
raiieHasl M3BEeCTb, HETalleHas W3BECTb, IIUThEBAas CoJla U
JIPYTHX), COCTaBJIATH (OpPMYJbl HEOPraHWMYECKHX U
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OpPraHUYECKUX BEIECTB, YPABHEHUS XUMUYECKUX PEAKIIHii,
OOBSICHATh WX CMBICH; MOATBEPXKIATh XapaKTEPHBIC
XUMHUYECKHE CBOMCTBAa  BEIIECTB  COOTBETCTBYIOIIMMHU
OKCHEPUMEHTAMH M 3alHUCAMU YpPaBHEHUH XUMHYECKUX
peaKIuii;

IIP6 05. chopMUPOBAaHHOCTH YMEHHH YCTaHABIIUBATH
MPUHAIIC)KHOCTD U3YUYEHHBIX  HEOPraHUYeCKUX U
OpPraHMYeCKHX BEIIECTB K OINpPEIeICHHBIM KjaccaM H
rpynmnaM COEIWHEHUM, XapaKTepu3oBaTh HX COCTaB H
BOXHEUIIIME CBOMCTBA; OIPEENATh BHIbl XUMHYECKUX
CBsI3ei (xoBasileHTHas, WOHHas, MeTaJlTn4ecKas,
BOJIOPOJIHAS), THIIBI KPUCTAJUIMYECKHX PEIIETOK BEIIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

IIP6 07. chopMHupOBaHHOCTH YMEHHH HPOBOJUTH PACUETHI
M0 XUMHUYECKHUM QopMyiaM U YpPaBHEHHSIM XHUMHUYECKUX
peakiuii ¢ UCHOJIb30BaHUEM  (PU3MUYECKUX  BEITUYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCJIOBHSI) Ta30B, KOJIUYECTBA
BEIIIECTBA; HCIOJIb30BaTh CHCTEMHbBIE XMMHUYECKHE 3HAHHS
JUIS  TIPUHATHS PEUICHHH B KOHKPETHBIX IKU3HEHHBIX
CUTYallMsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE
CpeZCcTBa IOUCKA,
aHalM3a u
UHTEPIIPETAIAN
UHPOpPMALIUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITTOJTHEHUS 32,144
npodeccCuoHaNBHOM
JeSITeTbHOCTH

JInuHOCTHBIE pPe3yJIbTaThl J0AKHBI OTPAKATH B YACTH:

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

—  c(hopMUpPOBAaHHOCTb MHUPOBO33PEHNU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha

Uanore  KyJbTyp, CIOCOOCTBYIOIIETO  OCO3HAHHIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MUDE;

— COBEpILUCHCTBOBAaHUE  A3BIKOBOM U YHUTATEIILCKOMN
KyJIbTYpbl KaK CpEICTBa B3aUMOJCHCTBHS MEXIY
JIIOJbMU U TTO3HAHUS MUPA;

— OCO3HAaHUME  IICHHOCTH  HAy4YHOM  JIEATEIbHOCTH,

JucuMmiimHapHble  (IpeaAMeTHbIE)  pe3yiabTaTbl M
JAOJIKHBI OTPaKATh:
ITP6 06. BnasgeHWe OCHOBHBIMH METOJAMHM HAYYHOIO

MO3HAHUS BEIIECTB M XUMHUYECKUX SIBJICHUH (HaOxironeHue,
H3MEepEeHHe, SKCIIEPUMEHT, MOJIETUPOBAHUE);

IIP6 07. chopMUpOBaHHOCTH YMEHHUH HPOBOJUTH PACUETHI
0 XUMHUYECKHUM (opMyjaM M YpPaBHEHHSIM XHMHUYECKUX
peakuMii ¢ HCHOJb30BAaHMEM  (PU3UYECKUX  BEJIUYMH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJibHbIE YCIIOBHS) ra3oB, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAHMS
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T'OTOBHOCTB OCYLICCTBJIATH IIPOCKTHYIO u
HUCCICAO0BATCIIbCKYO ACATCIbHOCTE MHAUBHUAYAJIBHO U B

rpymre.
MeTtanpeameTHble pe3yJabTaThl J0JKHbBI OTPAXKATh:

OBJaanenue YHHUBEPCAJIbLHBIMHU Y4eOHbIMU

NMO3HABATEJIbHBIMU J1eHCTBUAMM:

B) padora ¢ ungopmanmeii:

— BJaJeTh HaBbIKAMHM TMOJY4YeHHs HHPOpMAIMH U3
HMCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIILHO
OCYIIECTBIATh IMOHMCK, aHAJINW3, CHCTEMAaTU3alUI0 |

UHTEpIpeTaluio UHGOpPMalUU pa3iMYHbIX BHJIOB U
(dbopM mpencTaBiIeHUS;

— CO3/aBaTh TEKCThl B Pa3IMYHBIX (opMaTax ¢ y4yeToM
HazHauyeHUs WMH(QOpPMAMK H LEJIEeBOH ayAWTOpHH,
BbIOMpass oONTUMAaNbHYI GOpMYy TMpEACTaBICHUS U
BU3YyaIU3alUy;

— OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpOpMalNY, €€ COOTBETCTBUE MPABOBBIM U MOPAIbHO-

JUIsL  TIPUHSATHS pEHIeHUH B KOHKPETHBIX KHU3HEHHBIX
CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHUEM;
IIP6 08. chopmMupoBaHHOCTHP yMEHHUH IUIAHUPOBATH H
BBITIOJIHATH ~XUMHUYECKUM OSKCHEpUMEHT (TpeBpalleHuUs
OpraHMYECKUX BEIIECTB IpPU HArpeBaHUH, IOJTYYCHHE
ATUJICHA U U3YYCHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEaKLIUU
Ha aJbJIETH/IbI, KpaxMall, YKCYCHYIO KHCIIOTY; JA€HATypalus
OCITKOB TMPU HArpeBaHWW, IIBETHBIC pEAKIIMH OCIKOB;
MPOBOANUTh PEAKIIMH HOHHOTO OOMEHA, OMPENENATb CPexy
BOJIHBIX PACTBOPOB, Ka4eCTBEHHBIC PEaKIMHM Ha Cyab(ar-,
KapOOHAT- U XJOPHUA-aHUOHbI, HA KATHOH aMMOHUS; pellaTh
AKCIIEPUMEHTANIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramasl") B COOTBETCTBHM C IIpaBUJIAMU TEXHHUKHU
Oe30MmacHOCTH TPU  OOpalmeHWH C  BEIIeCTBAMH U
71ab0paTOPHBIM 000PYIOBaHUEM; MPEACTABIATh PE3YIbTAThI
XUMHYECKOTO IKCIIEpUMEHTa B (hOopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX Peakiuil U (GOpMyIHpOBaTh BHIBOJLI Ha
OCHOBE ATHX PE3yJIbTaTOB;

STUYECKUM HOPMAM; IIP6 09. cdopMuUpOBaHHOCTH YMEHHUS AaHAIU3UPOBATH
— BJajeTh HaBBIKAMH  paclio3HaBaHWs ¥ 3amuThl | XHMUYCCKYIO nH(pOpMalINIO, TONY4aeMyl0 U3 pa3HbIX
uH(pOpMaIuH, HHPOPMALIHOHHOI GesomacHocTy | ACTOUHMKOB  (CPEICTB  MaccoBOM — mMH(OpPMalnuM, CETh
JIMYHOCTH. WuTtepHer u npyrue).
OK 04. OddextuBHO | JINYHOCTHBIE Pe3yJIbTATHI J0JKHBI 0TPAKATH B YACTH: JucuuminHapabie  (IpeAMeTHbIe)  pe3yJabTaTbl M

B3aMMOJICIICTBOBATh U
pabortath B
KOJUIEKTHUBE U
KOMaH/Ie

IpaIaHCKOI0 BOCIIUTAHUA:

— TOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTH B
WHTEpecax rpakIaHCKOTO OOIIECTBA;

— YMCHI/Ie BSaHMOJIeﬁCTBOBaTB C COIIUAJIBHBIMHA
WHCTUTYTAMU B COOTBETCTBUU C HUX (QYHKIUSIMU H
Ha3HauYeHHUEM.

MertanpeamMeTHbie pe3yabTaThl JOJKHBI 0TPAKATH:

OB.Ha)]e}me yHI/[BepcaJII)HI)IMI/l KOMMyHI/IKaTI/IBHBIMH

JeHCTBUSIMM

HAOJIKHBI OTPAXKATh:

IIP6 08. chopmMupoBaHHOCTHP yMEHUHW IUIAHUPOBATH W
BBIMIOJIHATh ~XUMHUYECKUM SKCHEpUMEHT (TpeBpalleHus
OpPraHWYEeCKUX BEIIECTB TPU HArpEeBaHHWH, TIOJYyUYCHUE
ATUJIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEaKLUU
Ha aJbJETH/IbI, KpaXxMaJ, YKCYCHYIO KUCJIOTY; JACHATypaIus
OENTKOB TMpU HArpeBaHHWM, IIBETHBIE PEAKIUU OENKOB;
MPOBOJIUTh PEAKIIMM WOHHOTO OOMEHA, OMPEICNsTh Cpexy
BOJHBIX PACTBOPOB, KaueCTBEHHBIC peaKIMH Ha Cyab(ar-,

10



MUHHUCTEPCTBO OBPA30BAHUS POCTOBCKOM OBJIACTH

I'ocynapcrBenHoe 0101:keTHOE MPodecCHOHATBHOE

o0pa3oBateiibHOe yupe:kaeHue PocToBckoii 001acTu «/[0HCKOI TEXHUKYM KYJIHHAPHOI0 HCKYCCTBAa U OM3HeCa

0) coBMecTHAs1 1€ TeIbHOCTD.
— IIOHUMATh U MCIIO0JIH30BaTh MPEUMYIIECTBA KOMaHIHON 1
WHIUBUAYAITBHON paboOTHI;

— IIPUHUMATH LEeau COBMECTHOU HEATECIIbHOCTH,
OpraHu30BbIBaTh W KOOPAMHUPOBATH JICUCTBUSI MO €€
JOCTHXKCHHUIO: COCTaBIISITh I1aH JIeHCTBUA,

pacupenenaTb pojad € YYETOM MHEHHM YYaCTHHKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

— KOOPJAMHHMPOBAaTH M BBHINOJHATH PAbOTy B YCIOBUSX
pETbHOTO, BHUPTYaJbHOTO HW  KOMOMHHPOBAHHOTO
B3aUMOJCICTBUS;

— OCYILIECTBIISATh MO3UTHUBHOE CTPATErMYECKOE MOBEACHUE
B PAa3IMYHBIX CHUTYyalUSX, MPOSBIATH TBOPUECTBO H
BoOOpakeHue, ObITh MHUIIUATUBHBIM.

OBjaanenue YHHMBepPCAJIbHbIMHA

AEeCTBUAMMU:

r) NpUHATHE ceOsl U APYTrUX JIIO/ei:

— TIpUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX JIOACH TpHU
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

— TIIpU3HaBaTh CBOE MPAaBO W MpaBO JPYruUx JIOAEH Ha
OIUOKHU;

— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C TO3HUIMH
JPYroro 4ejoBeKa.

peryJsiTHBHbIMH

KapOOHaT- U XJOPHUA-aHUOHbI, HA KATHOH aMMOHUS; pellaTh
AKCIIEpUMEHTANIbHbIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramasl") B COOTBETCTBHM C TMpaBUJIAMU TEXHUKHU
Oe3omacHOCTH TMPU  OOpalmIeHWH C  BEIIeCTBAMHU U
71a060paTOPHBIM 000PYIOBaHUEM; MIPEACTABIATH PE3YIbTAaThI
XMMHYECKOTO 3KCIepUMEHTa B (hopMe 3alucCu ypaBHEHHIA
COOTBETCTBYIOIIUX peakiuil u (opMynupoBaTh BHIBOJBI Ha
OCHOBE ATHX PE3yJIbTaTOB.

OK 07.
CopelicTBOBATH
COXPAHCHHIO
OKpYKaroIIen Cpeibl,
pecypcocOepekeHuIo,
MPUMEHSTH 3HAHUS 00
HN3MEHCHHH KJIMMaATa,
TIPUHITUITBI
OEpEKITUBOTO

JIn4HOCTHBIE Pe3yJIbTAThI 10JKHbI OTPAKATH B YACTH:

IKO0JIOrHYECKOIr0 BOCIIMTAHNSA:

—  c(hopMUpPOBAaHHOCTb JKOJIOTUYECKON KYJIbTYpHI,
IIOHUMaHUE BIIMSHUA COIINAJIBHO-OKOHOMHUYCCKUX
IIPOLIECCOB HAa COCTOSHUE IPUPOJHONM M COLUAIBHON
Cpensl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOoOIIeMm;

— IUIAHUPOBAaHUE U OCYILECTBIICHUE
OKPYXKAIOILIEH  Cpelle  Ha  OCHOBE

NEeUCTBUIT B
3HaHUA Lenei

JucuMiiimHapHble  (IpeaAMeTHbIE)  pe3yiabTaTbl H
JAOJIKHBI OTPAXKATH:
IIP6 01. cdopMUPOBAHHOCTb  MPEACTABIECHUN: O

XMMHUYECKON COCTABIAIOLIEN €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa, POJIM XUMHUU B TO3HAHWUU SBJICHUH MPHUPOIBI, B
(OpMHPOBAHUN MBIIUIEHUS W KYJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAJIBHOW  IpaMOTHOCTH,  HEOOXOoIuMOM  ass
pelleHnsT  NPAaKTHYECKUX  3a7ad U 3KOJOTMYECKHU
00OCHOBAaHHOTO OTHOILEHHSI K CBOEMY 3I0pPOBBIO H
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I'ocynapcrBenHoe 0101:keTHOE MPodecCHOHATBHOE

IIPOU3BOJICTBA,
3P PEeKTHBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaLUAX

YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENpUATHE ACUCTBHM, NPUHOCALIMX Bpel
OKpY>KalolleH cpere;

yMeHue IIPOrHO3UPOBATh HeOIaronpusITHHIE
JKOJIOTMYECKHE  TOCHEACTBUA  IPEAIPHHUMAEMBIX
JEHCTBUMN, IPEAOTBPALIATh UX;

pacUIMpeHHe OMNbITa JEATEIBHOCTH  3KOJOTHYECKOU
HaIPaBJIEHHOCTH.

MeTanpeaMeTHbIe Pe3yJbTaThl J0JKHbBI 0TPAXKATH:
OBianenue YHHMBEpPCAIbHBIMH y4eOHBbIMU
N03HABATEJIbHBIMM el CTBUSIMU:

B) padora ¢ unopmanueii:

HCIIOJIb30BaTh CpencTBa WH(OPMAITMOHHBIX 5
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B pelIeHun
KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aIII/IOHHI)IX
3aad ¢ coOMrofieHHeM TpeOOBaHUN IPrOHOMUKH,
TEXHUKU O€30I1aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHUYECKUX HOPM, HOPM HHGOPMAIMOHHON
0€30IaCHOCTH.

MPUPOAHON Ccpenie;

IIP6 10. chopMupOBaHHOCTH YMEHUI COOIIOIATH MpaBUIIA
HKOJIOTUYECKU 11eJIECOO0Pa3HOTr0 IOBEJEHUs B OBITY H
TPYJAOBON JIEATENBHOCTH B IEJIAX COXPAHEHUsI CBOETO
3I0pPOBbs M OKPYXKAIOLIEH NPUPOAHON CpEeIbl; YYUTHIBATH
OMACHOCTb  BO3JCHCTBUS  HA  JKMBBIE  OpraHU3MBbI
ONPEICICHHBIX BEUIECTB, IIOHUMAas CMBICI IIOKa3aTels
IIPEACIIBHON JOIYCTUMOM KOHLIEHTPALUU.
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MHUHHUCTEPCTBO OBPA3OBAHMS POCTOBCKOM OBJIACTH
I'ocynapcTBenHoe 0r0:keTHOE IpodecCHOHAIBHOE 00pa3oBaTe/ibHOe YupeskaeHue PocToBckoii
o0JsacTu «/loHCKOH TEXHUKYM KYJMHAPHOT0 HCKYCCTBa U OM3Heca»

2. CTPYKTYPA U COJAEPXAHHUE OBIIEOBPA3OBATEJIBHON

JAUCHUTIJIMHBI «XUMUSA»

2.1. O0beM JUCHUIIMHBI U BUbI y4e0HOH padoThI

Buj yueOHoi1 padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
Coaep:xxanue yueOHOTro MaTepHaJia 96
BT. U.:

TEOPETHUECKHUE 3aHITHS 43
PAKTUYECKHUE 3aHSITUS 28
71a00paTOPHBIE 3aHATHS 18
KOHTPOJIbHBIE PAOOTHI 8
IIpodeccuoHalbHO OpPHEHTHPOBAHHOE cojiep:KaHUe (colepiKaHue 30
NPHKJIATHOr0 MOAY.Jis)°

BT. U.:

TEOPETHUYECKUE 3aHATHS 10
MPaKTUYECKHUE 3aHATUS 14
1abopaTOPHBIE 3aHATHS 6
KoHncynpranum k 3x3aMeny 12
IMpomexxyTounas arrecTanus (IK3aMeH) 6

3 TlpodeccHoHanbHO OPUEHTHPOBAHHOE COJAEPKAHME MOKET OBITH pacHpeneleHo Mo pasjenaM (TemMam) Ml

CKOHIICHTPUPOBAHO B pa3zzene [IpuxinaaHon Moayb.
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

HaumenoBanue Copep:xanue yuedOHOro MaTepuajia (0CHOBHOE U NPO(decCHOHAIBLHO O0Bém | DopMupyemble
pa3/iesioB U TeM OpHEHTHPOBaHHOe), 1aG0opaTOPHbIE M NPAKTHYECKHE 3AHATHS, IPHKJIATHON MOIYJIb YacoB | KOMIETEeHIHH
1 2 3 4
Conep:xaHue y4eOHOIro MaTepuaja 96
Pa3nen 1. TeopeTnueckue OCHOBBI XUMHUM 24
Tema 1.1. Copnepxxanue yueOHOro MaTepuasia 2 OK 01

OCHOBHBIC XUMHYCCKHE | XUMHUYECKUH deMeHT. AtoM. SIApo aroma, HW30TOMNbBL — DJEKTPOHHAS —OOOJIOUKA.
INOHATHS U 3aKOHBI, | DHEpreTMYecKHe YPOBHM, HOAYPOBHH. ATOMHbIE opOuTamu, s-, P-, 0- DIEMEHTSHL

1
CTPOCHHUC aToMOB |OcOoOEHHOCTH pacCTpeieICHUs JJIEKTPOHOB 1O OpOHMTANSIM B aTOMax JJIEMEHTOB IEPBBIX
XUMHYCCKHAX YeThIpEX NePUOJIOB. DIEKTPOHHAs KOHPUTrypanus aToMOB. OCHOBHbIE XUMHUYECKHE 3aKOHbI
JIICMCHTOB IIpakTHYecKkne 3aHATHS

[MpakTuueckast padora Nel. «OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XMMHH U PacYCTHI 11O
YPaBHEHUSM XMUMUYECKUX PEaKIHiD».

OTHocuTeNnbHBIE aTOMHAs M MOJIEKYJIsipHast Macchl. MounsipHas macca. KonnuecTBo BeliecTna. 1
MaccoBast nonsg BemecTBa. 3akoH ABoraapo. MoisipHblii 00beM ra3oB. OTHOCUTENbHas
IIOTHOCTE Ta3oB. PacueTwl 110 YpPaBHCHHUAM XHUMHUUYCCKHUX peaKquI C HCIIOJIB30BAaHHUEM
MaccOBOM JI0JIM BElIeCTBa, 00beMa (HOpMaJIbHbIE YCIIOBHSI) 'a30B, KOJMYECTBA BELIECTBA

Tema 1.2. Copnepxxanue y4yeOHOro MaTepuaJia 2 OK 01
Ilepronnyeckuii 3akoH | [IpakTHyeckue 3aHATHS OK 02
H Ilepronmieckas |[Ipaxruueckas paGotra Ne2. «/A3yueHHe MEPHOTMUECKHX 3aKOHOMEDHOCTEH H  HX

CHCTCMa  XUMHHUCCKUX |p3apiMOCBSA3M CO CTPOCHUEM aTOMOBY.

omemenros I M. Ilepuonnyeckas cucrema  XuMudeckux  onemeHtoB M.  MengeneeBa.  CBsasb 2

Memnpeneesa, ux CB’BI: MEPHONYECKOT0 3akoHa W [lepuoIUYecKOr CUCTEeMBI XHUMHUYECKHUX JJIEMEHTOB C

¢ COBPEMCHHOM |coppeMEeHHOM TEOpUEH CTPOSHUS aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHs CBOWCTB

Teopuen CTPOCHHA | x iMIueCKUX 3JIEMEHTOB, 00pa3yeMbIX MMH MPOCTBIX M CIOKHBIX BEIIECTB MO IPyIIaM U

dTOMOB nepuojaMm Ilepuonmueckoil cucreMbl. 3HAYEHHE IEPUOAMYECKOIO 33aKOHA U CHUCTEMBI

# O6pasoBarenbHas OpraHu3alys BIIPABE CAMOCTOSTENBHO OMPEJENATh MOCIEN0BATENLHOCTE U3YUEHHUS PA3/IENoB U TEM, BXOJAAIIMX B HUX, & TAKIKE TIEPEPACTIPENENAT KOJTMUECTBO
4acoB JUIl OCBOCHHS OOYYalOIIMMHUCS y4eOHOro MaTepHaia, C Y4eTOM JIOTHKH (OPMHUPOBaHMS IUCLUUILIMHAPHBIX PE3YJIbTaTOB, OOMMX W NpodeccHOoHaTbHBIX KOMIETEHINH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMH JUCIUIIIMHAMHU 00111e00pa3oBaTeIbHOTO U 00menpodecCHOHATBHOr0 IMKIOB yuebHoro miana OIT CIIO.
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XuMH4YecKux 3eMeHToB J[.M. MenjeneeBa B pa3BUTUN HAYKH.

VYcraHoBiIeHUE CBSI3M MEXKIY CTPOCHUEM aTOMOB XMMUYECKHX 3JIEMEHTOB U MEPUOIUUYECKUM
H3MEHEHHEM CBOMCTB XHMHUYECKHX DJJEMEHTOB M HMX COCAMHCHHM B COOTBETCTBHH C
nonoxenueM  Ilepuommueckoit  cucremsl.  PemieHue  NpakTHMKO-OPUEHTHPOBAHHBIX
TEOPETHYECKUX 3aJ]aHUi Ha XapaKTepHU3aIllMI0 XHUMHYECKUX DJIEMEHTOB «MeTaumdeckue /
HEMETAJUTMYECKUE CBOWCTBA XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM
CTPOCHUEM M TIOJIO)KCHHUEM B TNEPUOJAMYECKONM CHCTEME XHUMHYECKHX »dJjemeHToB [I.M.
MenpaeneeBa»

Tema 1.3. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01

Crpoenue BeliecTa u CtpoeHue BemiecTBa. XHMHYECKas CBSA3b. BHIBI XUMHUYECKOH CBSI3M (KOBaJIeHTHAs
IIpUpOZia  XMMHYCCKOM | gyenonsipHass W MOJIApHasi, MOHHAs, MeTauiMueckas). MexaHu3mbl —00pa3oBaHUs

cBsi3H. MHOrooOpasue | xopameHTHOH XMMHYECKOH CBs3M (OOMEHHBIH M JOHOPHO-aKLEITOPHBIH). BomopomHas 1
BCIICCTB cBsA3b. BanmeHnTHOCTh. DiexkTpooTpuniarenbHocTh. CTeneHb OKUcieHus. VOHbI: KaTHOHBI U
AHUOHBI

IIpakTH4yecKkue 3aHATHS

[IpakTuueckas padora Ne3. «CtpoeHue BelecTBa U MPUPOia XUMHUUECKOH CBSI3N».
JleMoHCTpanus Mojeneld KpUCTAJUIMYECKUX PELIeTOK: HOHHOM (XJIOpUA HaTpusi), aTOMHOMN 1
(rpagut m anmas), MOJEKYJIIpHOW (YIJIEKUCIBbIM ra3, HOJ), METAJTIM4eCKOW (HaTpuid,
MarHuii, Menap). PemieHune mnpakTHMYECKMX 3aJaHUN Ha COCTABJIEHHE HIIEKTPOHHO-
rpaduyeckux Gpopmya 3nemMeHToB 1—4 nepruosoB

Tema 1.4. Copepxanue yueOHOro MaTepuasa 2 OK 01
Knaccudukanus, Knaccudpukanus Heopranuueckux BemiecTB. HoMeHkaTypa HeOpraHMYECKHX BEIIECTB OK 02
u HOMEHKJIATypa | (OKCHABI, THAPOKCUIBI, KUCIOThI, COJM). BemecTBa MOIEKYIIpHOTO U HEMOJEKYISPHOTO

HEOPTraHMYECKUX CTpOEHUs. ArperatHble COCTOSHHUS BemlecTBa. Kpucrammmueckue n amopQHbBIE BEHIeCcTBa. 1

BEILIECTB 3aKOH TOCTOSHCTBAa COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PELIETOK (aToMHas,

MOJIEKYJIsIpHasi, WOHHAasl, MeTaJuIMueckas). 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU pelIETKU

IIpakTnyeckue 3aHATHS

[IpakTuueckas padora Ne4. «HomeHki1aTypa HEOPraHUUYECKUX BEILIECTBY.

Pemenne mnpakThueckux 3aJaHuil Mo KiaccuUKaluM, HOMEHKJIAType M XHMHYECKUM 1
dopMynaM HEOpPraHMYECKUX BEILECTB Pa3IMYHBIX KJIaccoB (yrapHbIH ra3, YrJEKUCIbIH ras3,
aMMHaK, raiieHas HM3BeCTb, HEralieHas H3BeCTh, NMUThEBas COJa W JIPYrux): Ha3BaHUs
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BemecTB 1o MexxayHapoaHoi (MIOITAK) nnu TpuBHaibHOW HOMEHKJIATYpE M COCTaBIICHUE
GopMyIIbI XUMHUYECKHX BEIIECTB, ONpEICIICHUe NPHHAISKHOCTH K Kiaccy. Ilomck
uH(pOpMallMl 1O Ha3BaHUAM, UACHTU(DUKATOpPaM, CTPYKTYpHbIM (opmynam. AHamu3
XUMHUYECKOH HWH(POpPMAIMK, MOJy4aeMOW U3 pPa3HBIX HCTOYHUKOB (CPEACTB MAacCOBOM
nHpopmanuu, cetb UHTEpHET 1 Ipyrue)

Tema 1.5. Copneprxxanue y4eOHOro MmaTepuasa 4 OK 01
Tumnet XUMHUYECKHX | Xumudeckas peakuusi. KitaccubuKamnus 1 THITBI XUMHYECKUX PEAKIMii B HEOPTaHUYCCKOM H OK 02
peakuuii OpraHMYeCKOil XMMUH. 3aKOHBI COXPAHEHMSI MACChl BEIECTBA, COXPAHEHHUS M TIPEBPAICHUSI

SHEPruu TIpU XUMHUYECKHX peakiusaxX. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
(YpaBHEHHMsI  OKMCJIECHUSA-BOCCTAHOBJIEHHUS,  CTENEHb  OKHUCJICHUS,  OKHUCIHMTEIb U
BOCCTAaHOBUTENb, IPOLIECCHl OKHUCIEHUS W BOCCTAHOBJICHMS, Ba)KHEWMILME OKHUCIUTEIU H
BOCCTQHOBUTEINIM, METOJl 3JIEKTPOHHOro OanaHca, 3JIEKTPOJIM3 pacTBOPOB M paclljaBOB
BELIECTB, OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU B MPUPOJE, MNPOU3BOACTBEHHBIX
npoleccax U )KU3HEesITeIbHOCTH OPraHU3MOB)

JlabGopaTopHble 3aHATUSA

JIaGoparophas pab6ota Nel «THIBI XUMHUYECKUX PEAKLIUI».

HccnenoBanue THUMOB (110 COCTaBY M KOJMYECTBY MCXOIHBIX U OOpa3yrOIIMXCs BELIECTB) U
NIPU3HAKOB XMMHYECKUX peakuuid. CocTaBleHUE YpAaBHEHMM peakuuil COEAUHEHHS, 2
pa3ioXkeHus, 3aMenieHusi, oOMeHa, B T.Y. peakUudl TOpeHUs, OKUCIECHHUSI-BOCCTAHOBICHHUS.
CocraBiieHHE U YpPAaBHUBAaHUE OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUA METOAOM
ANEKTpOHHOro OanaHca. PacueTHble 3a/1auM Ha HAXOXJAEHUE OTHOCUTENIbHON MOJIEKYISIpHOU
MAaccChbl, ONPEAEIEHUE MACCOBOM J10JIM XMMHUYECKHX 2JIEMEHTOB B CJI0KHOM BELIECTBE

Tema 1.6. Conep:xxanue yueOHOro MaTepuaJia 4 OK 01
CKOpocTh  XHMHYECKUX | CkopoCTh PEaKIlfi, e 3aBUCHMOCTh OT PA3NIMUHBIX (PAKTOPOB: TPUPOIBI PEArHPYIOINX OK 02
peakiui.  XUMHYECKOEe BEILIECTB, KOHLIEHTPALMHA PEArupyrOLIMX BEIIECTB, TEMIIEPATYPhl U IUIOLIAAN PEAKLIMOHHOU

PaBHOBECHC MOBEpXHOCTU. TeruoBble >PQPEKThl XMUMHUYECKUX PEaKIUil: 7K30- U DHIOTEPMHUYECKHE 1

peakuuu. OOpaTumble peakiuu. XUMHUYecKoe paBHOBecue. MDakTophl, BIMAIONINE Ha
COCTOSTHUE XMMHUYECKOI0 PaBHOBECHS (KOHIIEHTpAIMS PEareHTOB WK MPOAYKTOB pEaKIlIUH,
JasieHue, temneparypa). [Ipunimun Jle Hlatense

[MpakTnyeckue 3aHATHS

[Ipaktuueckass pabora NeS5. «BnusHue pa3nuuHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU 1
PEAKLIMMY.
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Pemennie npakTUKO-OpUEHTHUPOBAHHBIX 3aJaHUil Ha aHaiW3 (AKTOPOB, BIUSIONIMX Ha
M3MEHEHHE CKOPOCTH XUMHUYECKON peakluu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOU peaKInu
OT IPUCYTCTBHSI KaTajau3aTopa Ha MpUMepe pa3ioKeHHUs MMEePOKCHIa BOJIOPOa C MTOMOUIBIO
JUOKCHa MapraHiia M Karanasbpl. PemieHue NpakTUKO-OPHUCHTHPOBAHHBIX 3aJaHUi Ha
npuMmenenue npunuuna Jle-IllaTtenbe Ui HaxOXICHWS HAMpaBICHUS CMEIICHUS
paBHOBECHSI XUMHUYECKOW PEAKIMM H aHaiu3 (aKTOPOB, BIHUAIOIINX HA CMEIICHHE
XUMHYECKOTO PABHOBECHUS

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabora No2 «/3ydeHHe 3aBUCHMOCTH CKOPOCTH XHMHUYCCKOW PEaKIUU OT
KOHIEHTPAILlUU PEearupyroiX BEIIECTB U TEMIEPATYPhI».

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGopatopHass pabora Ne2.1 «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIUU OT 2
KOHIICHTPAIIUU pPearupyromux BemecTBy. MccienoBanre 3aBUCHMOCTH CKOPOCTH PEaKIIUU
OT KoHIeHTpauuu. OnpeeneHne KOHCTAHTbI CKOPOCTH PEeaKINK rpapuuecKuM METOIOM.

2. JlaboparopHas pabora Ne2.2 «OmpenencHue 3aBUCHMOCTH CKOPOCTH pEaKIUU OT
Temmneparypb». MccnenoBanue 3aBUCUMOCTH CKOPOCTH peaklud OT TemrmepaTrypsl. Pacyer
SHEPTUH AKTHBAIUH PEaKIIUN

Tema 1.7. Copepxanue yueOHOro MaTepuasa 8 OK 01
PacTBopsl, TEOPHA | PacTBOphl. BUIbI pacTBOPOB MO COAEPKAHUIO PACTBOPEHHOTO BeliecTBa. PacTBOPHUMOCTS. OK 02
NEKTPOTMTHYECKOH IlonsaTHe 0 AuMcHEpCHBIX cUcTeMaxX. MICTHHHBIE M KOJIIOMIHBIE pacTBOpBl. MaccoBas nois OK 04
JMCCONMANMY ¥ HOHHBIM pemectBa B  pactBope. IloHaTue o BomopomHoMm mokasatene (pH)  pactBopa. 2 OK 07
oOMmeH Onexrponutuyeckass auccoruanus. CuiabHble M ciaaOble 3JEKTPOJIUTHI, HEINEKTPOIMTHI.

Peakuuu nonHoro oOMeHa

JlabopaTopHble 3aHATHSA

JIaGoparopnas pabota Ne3 «IIpuroroBieHue pacTBOpPOB».

[IpuroroBnenne pacTBOPOB 3aJaHHOM MacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA,
MIPOBE/ICHUE pPEAKIM HOHHOTO OOMEHa, OIpeNeleHue Cpeabl PacTBOPOB BEIIECTB C
MOMOUIbI0 YHHBEPCAIBHOTO MHAMKAaTOpa (KHcias, HeWTpasibHas, IIejovyHasi). 3aJaHus Ha 6
COCTaBJICHHE MOHHBIX peakiuil. Penenye npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN
Ha pPacTBOPBHI, HUCIIOJIb3yeMbIe B ObITOBOI M MPOU3BOJICTBEHHOM JIEATEIHHOCTH YEIOBEKa
JIaGopatophas pabota Ned «Peakuuu ruponuza.

WccnenoBanme cpeapl  pacTBOPOB  CoJield, OOpa30BaHHBIX CIJIBHBIMH M CIaOBIMU
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MIPOTOJIUTAMHU, U UX PEaKIHMil ¢ pacTBOpamu Ienouyud U KapOonata HaTpus. CocraBieHHE
peaKkuuii ruIposIn3a Couen

JlaGopaTopHas padota Ne5 «ccnenoBaHue AUCTIEPCHBIX CHCTEM.

Crpoenne u (akTOphl YCTOWYMUBOCTH JUCIEPCHBIX cUCTeM. CTpoeHHe MHUIICIUIBL.
PaccenBanue cBera MpH MPOXOXKACHUM CBETOBOTO IydKa Yepe3 ONTUYECKH HEOJAHOPOIHYIO
cpeny (3pdexra Tunmans). [IpurotoBrneHue W H3Y4YCHHE CBOMCTB JUCIEPCHBIX CHUCTEM
pa3HbIX BHUJOB: CYCHEH3UH, HMYJIbCHM, KOJUIOMJHOTO pacTtBopa. CpaBHEHHE CBOWCTB
WCTUHHBIX M KOJUIOMJIHBIX PACTBOPOB, BBISBIICHHE OCHOBHBIX Pa3IMUUi MEXITY HUMU

KonTposbHasi padora 1 |CTpoeHue BemiecTBa 1 XuMU4eckue peakuuu (mo pazaeny 1) 2

Pa3nen 2. Heoprannyeckasi XumMust 18

Tema 2.1. Coaep:xanue yue0HOro MaTepHaJia 10 OK 01
Du3uKo-XxuUMHUYECKUE Merauel. [lonoxxkenune wmeramioB B Ilepuoanyueckoil cucTeMe XHUMHUYECKHX 3JIEMEHTOB. OK 02
CBOMCTBa Oco0OeHHOCTH CTPOCHHS AIEKTPOHHBIX 000JOYeK aTOMOB MeTayuioB. OOmue Qundyeckue OK 04
HEOPTraHUYECKHUX cBoiicTBa MeTaiyioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUECKUHN PsiJi HAMPSHKEHUNW METaJUIOB. 2

BEIICCTB XUMUYEeCKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATpWi, Kajuii, KanblMii, MarHuii,

ATIOMUHUM, IIMHK, XPOM, JK€Je30, Mellb) U MX coeauHeHuil. O0mue crnocoObl MOTyUeHUs
MeTasioB. [IpumMeHeHre MeTauioB B OBITY U TEXHUKE

Hemeramnel. Tlonoxenne HemeTaioB B Ileproandeckoil cucteMe XMMHYECKHX JJIEMEHTOB
JI.. MengeneeBa U OCOOCHHOCTH CTpoeHHs aToMOB. (Dusnueckre CBOWCTBA HEMETAIIIOB.
Amnotponusi HeMeETayuioB (Ha TIpUMEpEe KHUCTopoda, cepbl, ¢ochopa u yriepona).
XUMUYEeCKHE CBOWCTBA W MPUMEHEHHE BaXHEHIIMX HEMETayuloB (TajoreHOB, Cepbl, a30Ta,
docdopa, yriepona u KpeMHUS) U UX COCTUHEHUN (OKCHUIOB, KHCIOPOICOACPIKAIINX KUCIIOT,
BOJOPOJHBIX coequHenwii). [[puMenenne Ba)XHEUITNX HEMETAIIJIOB U UX COSAMHEHUN
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX  BEIIECTB (OKCHIOB,
THJIPOKCHJIOB, KHCJIOT, coJied | Jp.). ['eHeTwueckas CBsS3b HEOPraHUYECKHX BEIICCTB, 5
MPUHAISKANINX K Pa3UYHBIM KJaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTBIX
BEIIECTB, BOJJOPOJIHBIX COCTUHEHUI, BRICIIIMX OKCHJIOB M THIPOKCHIOB

IIpakTHYecKHe 3aHATHS 2
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[IpakTrueckas padota Ne6. « DU3NKO-XMMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIIECTBY.
CocraBneHrue ypaBHEHHMH XHUMHUYECKMX PEAKIUNW C Yy4acTHeM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKHX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB METAJIOB, HEMETAJUIOB M
aM(pOTEepPHBIX  JJIEMEHTOB; HEOPTaHWYECKUX  KHCIOT, OCHOBAaHUH U  amMQpOTEPHBIX
TUAPOKCHJIOB; HEOPTaHUUYECKHUX COJIEH, XapaKTepU3YIOLINX UX CBOMCTBA.

Pacuétel macchl BeliecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
win 00bEMY OJIHOTO W3 YYacTBYIOIIMX B PEAKIMU BELIECTB, pacuérhl Macchl (00bEMa,
KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIMU, €CIU OAHO M3 BEIIECTB HMEET IMPUMECH.
Pemrenne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHMIl Ha CBOMCTBA, COCTaB, IIOJIYyYEHUE U
0e30MacHOe  WCMOJb30BAaHUE BAKHCUIIUX HEOPraHUYECKMX BEIMIECTB B OBITY U
npodeccCHoHaANBbHOM IEeATEIbHOCTH YeIOBeKa

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne6 «CBoiicTBa METaIJIOB U HEMETAJIOBY.

HccnenoBanne (QU3NYECKUX M XUMHUYECKHMX CBOHCTB METAZIOB M HEMETaNIOB. PemieHue 2
SKCIEPUMEHTAJIbHBIX 33/]1a4 10 CBOMCTBAM XMMUYECKHUM CBOMCTBAM METAJUIOB U HEMETAIIIOB,
10 PaCTO3HABAHUIO U MOJTYYEHUIO COSIMHEHNN METAJIJIOB M HEMETAIIJIOB

Tema 2.2. Copepxanue yueOHOIro MaTepuasa 4 OK 01
Wnentudukanus IIpakTHYeckue 3aHATHS OK 02
HCOPraHHICCKUX [TpakTueckast pabora No7. «KayecTBeHHBIE XHUMHUECKHE PEAKIUHU, XapaKTEpHbIE s OK 04
BCIICCTB OoOHapy>KEHHsI HEOPTAaHUYECKUX BEIIECTB (KATHOHOB U aHHOHOB). 2

CocraBneHue ypaBHEHUI peakuuii oOHapykeHUsl KaTHOHOB [-VI rpynm u aHuOHOB, B T.4. B
MOJIEKYJIIpHON W WMOHHOW (opmax. Peakmuu oOHapykeHUs HEOPTaHWYECKHUX BEIIECTB B
peabHbIX 00BEKTaX OKPYXKAIOIEH cpejibl

JlabopaTropHble 3aHATHUS

JlabopaTtopHas pabota Ne7 «nenTudukaiis HeOpraHnIYECKUX BEIIECTBY.

Perienue skcriepuMeHTANBHBIX 3a/1a4 [0 XMMHYECKHM CBOMCTBaM METANIOB U HEMETAJIOB,
[0 PACTO3HABAHUIO U TMOJTYYEHHIO COEIMHEHUN METalIoB U HEMETAJUIOB (B3aMMOJENUCTBUE
TMJIPOKCHAA QIIOMHMHUS C pacTBOpaMH KHCIOT W Iuenoded,). MaeHtudukarms 2
HEOpraHMYeCKUX BemiecTB (kaTuoHOB |-VI rpynnm umm aHMOHOB) C HMCMONB30BAaHHUEM HX
(U3NKO-XMUMHYECKUX CBOUCTB, XapaKTEPHBIX KAUeCTBEHHbIX PEaKLIUH.

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGoparopHasi pabora Ne 7.1 «Anamutuueckue peakuuu KaTuoHoB [-VI rpymmy.
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I'ocynapcrBenHoe 0101:keTHOE MPodecCHOHATBHOE

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIMiA, UCIIOJIb3YEMbIX /Il OOHAPYXKEHHSI KaTUOHOB | rpymib
(xanusi, HaTpus, Maruusi, ammoHus), Il rpynmnel Ha npumepe 6apus, 11l rpynmnsr — cBunna, IV
rpynmbel — amomuHus, V rpymmnbel — ckene3a (II u III), VI rpynmer — wHukens. Onucanue
HaOII0/TaEMBIX SIBJICHUH U COCTABIICHUE XUMUYCCKUX PEAKITUH.

2. JlabopatopHass pab6ota Ne 7.2 «AHanuTHYEeCKHE peEaKIMU aHUOHOBY». I[IpoBencHue
KAueCTBEHHBIX PEAKIIM, MCIIOIBb3yeMbIX JUIsl OOHAPYKCHHsI aHHOHOB: KapOoHaTa, docdara,
cynabdata, cynbduna, HUTpaTa, Xjopuga u Ap. Onucanue HAOMIOJAEMBIX SIBICHUH U
COCTABJICHHE XMUMHYECKUX PEaKIIUN

Tema 2.3. Coaep:xxanue yueOHOro MaTepHuaJia OK 01
[IpousBoacTeo OOm1re mpeacTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOydeHHs] XUMHUYECKIX BEIIEeCTB (Ha OK 07
HEOpraHMYeCKuX IpUMepe NPOM3BOJCTBA aMMMaKa, CEpHOM KHUCIOThI). YUepHass W LBETHas METaJLIyprus.
BEIIECTB. 3Hauenue|[IpakTuueckoe MPUMEHEHUE 3JICKTPOJIN3a Ul MOJYYCHUS IIEIOYHBIX, HIEIOYHO3EMEIbHBIX
U IIPUMEHEHUE B OBITY|MeTa)uioB M amoMuHus. CTEKIO M CHIMKATHAs MPOMBINUICHHOCTh. [IpobieMa OTX0H0B U
Y Ha NPOU3BOJICTBE OOOYHBIX MMPOIYKTOB
IIpakTH4yeckue 3aHATUSA
ITpakTryeckas pabora Ne8. «Heopranudeckast XUMHs B COBPEMEHHOM MUDE».
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUI O POJIM HEOPraHUYECKON XUMHUHU B pa3BUTHUU
MEIULUHBI, CO3/JaHUM HOBBIX MaTepuanoB (B CTPOMTENBCTBE M Jp. OTpacisax
MIPOMBIIIJIEHHOCTH ), HOBBIX MCTOYHUKOB 3HEPTUHU (aIbTEpHATUBHBIE UCTOUHUKHU DHEPIUH) B
peleHny mpobIIeM SKOJIOTHYECKOH, SHEpreTHUYeCKOM 1 MHIeBol 6e301acHOCTH
KontpoabsHasi padora 2 | CBolicTBa HEOPraHUYECKUX BeLecTB (10 pazaeny 2)
Pa3nea 3. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHUH
Tema 3.1. Copepxanue y4eOHOIro MaTepuasa OK 01
Knaccudukanus, [IpenMer opranmyeckoil XWMHU: €€ BO3HMKHOBEHHUE, Pa3BUTHUE W 3HAUYEHUE B IMOJIyYEHUU
CTpOEHHE HOBBIX BEILIECTB M MarepuanoB. Teopus CTpOEHMsSI OpPraHUYECKUX coeAuHeHuid A.M.
u HOMeHKarypa|byrinepoBa, e€ ocHOBHbIE mMonoxeHHs. CTpyKTypHble (OpPMYIJbI OPraHUYECKUX BEIIECTB.

OpTraHUYCCKUX BCIICCTB

I'omonorus, usomepusi. XuMHUYECKast CBA3b B OPraHUYECKUX COCAVHEHUAX: KPaTHBIE CBA3H,
G- U TT-CBSI3H.

[IpencraBnenue o kiaccu(UKaUU OpraHMYEcKHX BemiecTB. HoMeHKIaTypa opraHHYecKuX
COeMHEHMNI (cucTeMaTHYecKasl) U TpUBUAJIbHBbIE HA3BaHMs BaXHEMIIUX MpeICcTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB

20
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IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Ne9. «HomeHki1aTypa OpraHi4ecKix BEIECTBY.

O3HakomiieHHEe ¢ 00Opa3lamMu OpraHMYeCKUMX BELIECTB M MaTepuajlaMM Ha HMX OCHOBE,
MOJICIMPOBAaHNE  MOJIGKYJI ~ OPraHMYECKHX  BEIIECTB, HAOJNIOJEHHE U  ONHCaHHUE
J€MOHCTPALIMOHHBIX OIBITOB 110 MPEBPALLECHUIO OPraHWYECKUX BELIECTB IPU HArpEBaHUU 5
(mnaBnienue, oOyriauBanue u ropenue). CocTaBIeHHE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
(GopMy1 OpraHMYeCKHMX BELIECTB OTAEIbHBIX KJIaCCOB, HCIOJb3ys MX Ha3BaHUS IO
CHCTEMAaTHYeCKOH M TPUBHAIBHOW HOMEHKIAType (ITHJICH, alleTWJICH, TIHIEpPHH, (EHOI,
(dbopmanpaeru, yKkCcycHas KUCI0Ta, INUIUH). PacueTsl npocreiiieil popmyiibl opraHuyeckon
MOJIEKYJIbl, HCXO0/Isl U3 3JIEMEHTHOTI'0 cocTana (B %)

Pasznen 4. YrieBoaopoanbl 14

Tema 4.1. Coaep:xanue yueOHOIro MaTepuaJia 10 OK 01
YrineBonopoibl ¥ HX|[IpenenbHble YIJIEBOJIOPOABI (aJKaHbI): COCTaB M CTPOEHUE, TOMOJIOTHYECKUl psaa. MertaH u OK 02
NPUPOJHBIC HMCTOYHUKH [3TaH: COCTAB, CTPOEHME, (DU3MYECKHE M XMMHYECKHE CBOWCTBA (PEaKIMH 3aMElICHHs H 2 OK 04

TOPEHUs1), HaXOXKJICHUE B IPUPOJIE, MOTYyYEHHE U IPUMEHEHUE

HenpenenbHble yriieBogopo/ibl (aIKEHbl, alKaJAUEHbl, aJTIKUHBI).

AJKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUN psifl. DTUIEH U MPOMNUWIEH: COCTaB, CTPOCHHUE,
¢uznueckue W XHMMHUYECKHE CBOWCTBAa (peakiuM TUAPUPOBAHUSA, TaJOT€HUPOBAHUS,
THJIpaTaliy, OKUCICHUS U NTOJIMMEPU3alluK ) OJIyUYeHNEe U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u wmerwnOyraaueH-1,3, XUMHYECKOE€ CTPOEHHE, CBOMCTBA
(peakiust MoJMMepU3alu), TMpPUMEHEeHUe (Ui CHHTe3a NPUPOAHOTO U CHHTETHYECKOTO 4
Kay4yKa U PEe3UHBI).

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUH psJl. ALIETHIIEH: COCTaB,
XUMHUYECKOE CTpPOEHHE, (U3NYECKHE M XUMHYECKHE CBOMCTBA (peakuuu THUIPUPOBAHMS,
raJJOTeHUPOBAHUS, THJIpATalliM TOPEHUs), T[OJlyueHHe U MpUMEHeHHe (MCTOYHMK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKU M PE3KH METAJIJIOB)

ApomaThyecKkue yrieBoJoposl (apeHbl). beH3om u Tomyol: cocTaB, CTpoeHHe, PU3NUECKUe
U XHMHYECKHE CBOMCTBA (peakluu TaJOreHUpPOBAHHUS W HUTPOBAHUS), TOJIyYeHHE U
npuMeHeHne. TOKCHMYHOCTh apeHOB (BIUsSHME O€H30/a Ha OpPraHu3M YeJIOBEKa).
I'enernueckas CBSI3b MEXAY YIIIEBOJOPOIaMH, MPUHAJIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.
[TpupoaHble MCTOYHUKHU YrieBoJopoaoB. [IpuponHblii ra3 M momyTHble He(TSHBIE Ta3bl.
Hedte u e€ npoucxoxaenue. CrocoObl mnepepabOTKH HEPTH: NEPEeroHKa, KPEeKUHT




MHUHUCTEPCTBO O

BPA3OBAHUS POCTOBCKOMI OBJACTH
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(TepMUUeCKHii, KaTaTuTHUECKUil), muponus. [IpoaykTsl nepepaboTku HeDTH, UX TIPUMEHEHUE
B IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroib M IPOYKTHI €ro nepepadoTKu

Tema 4.2.

Copep:kaHue y4eOHOTr0 MaTepuaJia

Du3znKo-xuMHUECKUE

JlabopaTopHble 3aHATHS

CBOMCTBA
YTJIEBOJOPOOB

JlaboparopHast pabota Ne8 «CBoiiCTBa YIIIeBOAOPOIOBY.

TpuBnambHass W MEXAyHApOJHAs HOMEHKIIATYpa, XHMHYECKHE CBOKCTBA, CIIOCOOBI
MOJIyYeHHUsI YTIIEBOJOPOAOB. MonenupoBaHUE MOJIEKY M XHMHYECKUX IpEBpaIlCHUHA
yIJIEBOJOPOIOB (HA MpHUMEPE 3TaHa, ITUJICHA, alleTHIICHA W JIP.) U TaJIOreHOIPOU3BO/IHBIX.
KauecTBeHHBIE peaklMM YII€BOJOPOAOB PA3JIMYHBIX KiIaccoB (oOecuBeurBaHHE OPOMHOMN
WIM WOJHOW BOJBI, pAacTBOpa IMEpMaHTraHaTa KaJus, B3aMMOJICHCTBHE alleTHIICHA C
aMMHaYHBIM PacTBOpOM okcuua cepedpa (1)), kauecTBeHHOE OOHAapy>KEHHE yTiepoaa u
BOJIOPOJIa B OPraHMYECKUX BEIIECTBAX.

[Tonmy4yenue >TuiIeHa U3 3TAHOJA B JIAOOPATOPUH M M3YUCHUE €r0 (PU3NICCKUX H XUMHUECKUX
cBoricTB. CoCTaBlieHHE pPEaKUWi TPHUCOSAWHEHWS W OKUCICHUS Ha TpUMepe STHIICHA.
Pernienue pacueTHBIX 33/1a4 C MCIOJIH30BAHUEM IUIOTHOCTH Ta30B 110 BOJOPOAY M BO3IYXY

OK 02
OK 04

KonTpoubnas padora 3

Teopus cTpoeHUs OpraHUYECKUX COSIUHEHHA. YTIEBOIOPOAbI (110 pasznenam 3 u 4)

Pa3nea 5. Kucaopoaocon

CpiKalme OprauHnueCKue COCAMHCHUs

18

Tema 5.1.

Coaep:xanue yueOHOro MaTepuaJia

Cnuptsl. Oenon

[IpenenbHble OJHOATOMHBIE CHHUPTHI (METAHON U 3TaHOJ): CTPOEHHE, (QU3NYECKUE U
XMMHUYECKHE CBOMCTBA (pPEeaKLMU C aKTUBHBIMH METaJlJIaMH, TaJIOT€HOBOJIOPOJIaMH, TOPEHHUE),
npuMeHeHue. BojoponaHbeie cBs3M  MexaAy MolsieKyldamMu crnupToB. dusmonormueckoe
JEMCTBYE METAHOJIA M OTAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbple COUPTHI  (ITWJIEHIJIMKOIb W TJIULEPUH): CTPOCHUE, (QU3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO LIEIOYHBIMU METalJIaMH, KadeCTBEHHAs! peaKIHsl
Ha MHOrOaTOMHble CHHUPTHI). DUNOIIOTHYECKOE JEeHCTBUE Ha OpPraHU3M 4YeJIOBeKa.
[IpumeHeHne IMLIepyHa U ATUJICHTJIUKOJISL.

®enoin. CTpoeHne MOJEKYIbI, (PU3nUecKre U XUMUUIECKHe CBOMCTBA (heHoma. TOKCHIHOCTH
¢eHona, ero puznonornyeckoe aeiicTere Ha opranusm 4yenoseka. [lpumenenue gpenona

OK 01
OK 07

Tema 5.2.

Conep:kanue y4eOHOro MaTepuaJa

ATbJETUabL.
KapOoHOBBIE KHUCITOTHI.
CrnoxHble 3(upbl

AJ'IL,Z[CFI/I,Z[BI N KCTOHBI ((I)OpMaJ'IL,Z[CFI/I,Z[, alcTalabacrua, aI_[eTOH)Z CTPOCHUC, @HSHHCCKHG n
XHMHYSCKHE CBOMCTBA (peaKum/I OKHCJICHHS W BOCCTAHOBJICHHSA, KAaUCCTBCHHBIC peaKum/I),
TMOJIYUYCHHUEC U IPUMCHCHHUC.

OK 01
OK 02
OK 04

22
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OaHOOCHOBHBIE TMpefieNibHble KapOOHOBBbIE KUCIOTHI (MypaBbUHAas U YKCYCHas KHCIIOTHI):
cTpoeHue, (u3nuecKkue M XUMHYECKHE CBOiicTBa (00IIME CBOWCTBA KHUCIOT, pPEaKLHUs
sTepudukanyu), noiydeHue U npuMeHeHue. CTeapuHOBas W OJIEMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. Mplla KakK COJHM BBICHIMX KapOOHOBBIX
KHCIIOT, UX MOlolIee JeiiCTBHeE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MIOpoNn3 CIOXHBIX 3(QHPOB.
Kupsl. I'maponus sxupos. [Ipumenenne sxupoB. buonorudeckas pojb KUPOB

Tema 5.3. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
VYrneBozasl VYraeBosl: cocTaB, Kiaccuukauus yrieBogoB (MOHO-, TU- M mojucaxapuiabl). ['moko3a — OK 02
MPOCTEHIINI MOHOCAXapUA: OCOOEHHOCTU CTPOCHUS MOJIEKYIIbI, (PU3NUECKHE U XUMHUUYECKUE OK 04

CBOMCTBa TIIOKO3bI (B3ammoeiictBue ¢ ruapokcuaoM menu (II), okucneHume amMMuadHBIM
pactBopom okcuaa cepebpa (I), BoccraHOBiIeHHE, OpOKEHUE TIIFOKO3bI), HAXOXKICHUE B
MpUPOIe, MMPUMEHEHHE TIIOKO3bl, OMOJIOTHYECKass POJb B JKU3HEAEATEILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pyKkTo3a KaK U30MEP TIIFOKO3bI.

Jucaxapunpl: caxapo3a, MaibTo3a. BoccTaHaBIMBAIOIIME W HEBOCCTAHABIMBAIOIIHE 4
nucaxapuabl. 'maponus qucaxapuioB. Haxoxaenue B mpupoie U IpuMEHEHHE.
[Tonucaxapuael: Kpaxmall, INIMKOT€H M Ieiuoiio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmara,
MIMKOTE€HAa W LEeJUTIo03bl. Du3nueckrue CBOMCTBA Kpaxmaja M LEJUTIJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaia: THJIpOJii3, KAaueCTBEHHAas peaklus C HOAOM. XHMHUYECKHE CBOMICTBa
LEJUTIOJIO3BI: THAPOIN3, ToJydeHue 3(GUpoB 1eioio3bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

Tema 5.4. Coaep:xanue yueOHOro MaTepuaJa 6 OK 01
DU3UKO-XUMHUUECKUE IIpakTHYecKHe 3aHATHS OK 02
CBOWCTBA [Ipaktnyeckas pabora NelO. «HomeHkmaTypa KHCIOPOAOCOJAEPKALUX OPraHUYECKUX OK 04
KHUCIIOPOAOCOACPKALIUX | COCTUHECHUIN».

OpPraHH4ECKUX TpuBnanpHas ¥ MeXAyHAapoJHas HOMEHKJIATypa, XHMHUYECKHE CBOMICTBA, CIIOCOOBI

COCIMHEHHI MOJIy4eHHUsI CIIUPTOB U (DEHOJIOB, KapOOHOBBIX KUCIOT U 3(UPOB, albAETHIOB U KETOHOB. 6

CocraBneHue cxeM peakuuil (B TOM 4YMCIe MO NPEIOKEHHBIM IIETOYKaM IpPEeBpalleHui),
XapaKTCPU3YIOIMIUX XUMHUYECKHUEC CBOMCTBaA KHCJIOPOJOCOACPIKAIIUX OpPraHN4YC€CKUX
COEMHEHHI

[Tpaktrueckas padora Nell. «Xumudeckne u pu3nIecKre CBOMCTBA KHCIOPOI0COAEPIKAIINX
OpPraHUYEeCKUX COEJIMHEHUSI.
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[IpoBenenue, HaONOJCHUE U ONMUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKMCIeHHe 3TaHosa okcuaoM memu (1)),
MHOTOAQTOMHBIX ~CIUPTOB (B3amMojeicTBue rimuepuHa ¢ ruapokcuaom wmemu (1)),
aNbJIeTUI0B (OKHCICHHE aMMHUAYHBIM PacTBOPOM OKkcuaa cepedpa(l) m ruipokcuoM Meau
(1), B3auMmozeiicTBIE KpaxMalia ¢ HOJI0M), U3y4CHUE CBOMCTB PAacTBOPA YKCYCHOW KHCIIOTHL

[IpakTuyeckoe TNPUMEHEHUE  ATHICHIJIMKONS, TiunepuHa, ¢enona. [Ipumenenue
¢dopmanpaeruia, aneTalbIeruaa, yKCyCHOM KUCIOTHI. PellieHne skcrepuMeHTanbHbIX 3ajad
[0 M3YyYEHUIO0 (PU3MKO-XMMHUYECKHX CBOMCTB KHCIOPOAOCOAEPKALIUX OPraHU4YEeCKUX

COCTUHEHUN
Pa3nen 6. AzoTocoaep:xaiiue OpraHnvecKue coeuHeHust 6
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJia 6 OK 01
AMMHEL. AMUHBI: METWJIAMUH — OPOCTEUIIHNI MTPECTAaBUTEIh AMUHOB: COCTaB, XUMUUECKOE CTPOCHUE, OK 02
AMMHOKUCIIOTHI. (du3HUYeCcCKre U XUMUYECKUE CBOMCTBA, HAXOXK/ICHUE B IIPUPOJIC. OK 04
Benku AMMHOKHUCIIOTHI KaKk aM(pOTEpHBIC OpraHUYeCKue coequHeHUs. DPU3HUECKUE U XMMHYECKHE

CBOMCTBa aMUHOKHUCIIOT (Ha MpuMepe IIHIMHA). buonornueckoe 3HadyeHUE AMHHOKHUCIIOT. 4

Ilentuapl.

benku xak mpupoanble nonuMepsl. [lepBuyHasi, BTopuyHas U TPETUUHAS CTPYKTYypa OEJIKOB.
XUMHUECKUE CBOICTBA OEIIKOB: THAPOIIN3, IeHATYpallysl, KAaYeCTBEHHbIE pEeaKlIui Ha OEIKU
IIpakTnyeckue 3aHATHSA

[TpakTryeckas pabota Nel2. «CBoiicTBa a30TOCOEPKALIMX OPTaHUUYECKUX COCTUHEHUI.
®usnyeckue M XMMHUYECKHE CBOMCTBA aMHUHOB (PEaKkIMH C KHUCIOTaMU U TOpPEHUus) U 2
aMMHOKHUCIIOT (Ha mnpuMepe raunuHa). HabmogeHue M onMcaHue JIeMOHCTPallMOHHBIX
OTIBITOB: JIeHaTypalys O€JIKOB pU HarpeBaHUH, IBETHbIE peaKuu OEJIKOB

o

Pa3nen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUS

SN

Tema 7.1. Coaeprxkanue yueOHOIro MaTepuaia OK 01
[ImacTmacchl. IIpakTHYecKHe 3aHATHS 4 OK 02




MUHUCTEPCTBO OBPA3BOBAHUSI POCTOBCKOM OBJIACTH TI'ocynapcrBenHoe 0101:keTHOE TPOdeccuoHalbLHOE
o0pa3oBateiibHOe yupe:kaeHue PocToBckoii 001acTu «/[0HCKOI TEXHUKYM KYJIHHAPHOI0 HCKYCCTBAa U OM3HeCa

Kayuyku. Bonokna [Ipaktrueckas pabora Nel3. «CuHTte3, aHanM3 W KiIacCH(PUKAIMSI BBHICOKOMOJICKYIISPHBIX OK 04
COCIMHECHUI»

OcHOBHbIE TIOHSITUST XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEPU3ALNU, CPENHAS MOJEKyJsipHas Macca. OCHOBHbIE
METOJIbl ~ CHHTE3a  BBICOKOMOJIEKYJISIPHBIX ~ COCAMHEHMH  —  MOJMMEpU3alus |
IIOJINKOHJICHCALIMSL. 2
O3HakoMJIeHHE ¢ 00pa3liaMH IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay4yKOB:
I1acTMacchl (IOIUATUIIEH, MTOJIUITPOIINIIEH, TOJMBUHUIXIOPU, TIOTUCTUPOIT); HATypalbHbIN
U CHUHTETHYECKHE Kaydyku (OyTaIueHOBBIHA, XJIIOPONPEHOBBIM M H3OMPEHOBBIN); BOJIOKHA
(HatypasnbHblEe (XJIOMOK, IIEPCTh, HIENK), UCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHE (KalpoH U JIaBCaH)

[Ipaktnueckass pabora Nel4. «l'eHernueckass CBA3b MEXIY KilaccaMd OpPraHMYECKHX
COETUHEHUN.

Pemenue nenoyex npeBpalieHUil Ha FEHETUYECKYIO CBS3b MEXAY KJIAaCCaMU OpraHMYeCKHX 2
COCIMHEHUI C COCTAaBJICHHEM HA3BaHWI OPraHMYECKHX COCIUHEHUI MO TPUBHAIBLHOM WU
MEXKIYHAPOAHON CHCTEMAaTUYECKOM HOMEHKJIaType. PemeHne pacdyeTHbIX 3aaad [0
YpaBHEHUSIM PEAKIIMM C y4aCTHEM OPTaHMYECKUX BEIIECTB

KourpoabHnas padora 4 | CTpyKTypa ¥ CBOWCTBAa OpPraHMYECKUX BEIIECTB (110 pa3ziesnam 5-7) 2
IpodeccHOHAILHO OPMEHTHPOBAHHOE COlEPKAHME (COMEeP/KAHME PHKIATHOT0 MOYJist)® 30

Pasnen 8. Xumusi B ObITY U IPOU3BOACTBEHHOM JIeATEILHOCTH YeJI10BeKa 12 OK 01
Tema 8.1. Conep:xaHue yueOHOro MaTepuaJia 6 OK 02
Oprannueckue BemecTsa| [IpaBuia s5K0I0rHYecKy 11e1eco00pa3HOro MOBEICHUS B OBITY U TPYIOBOIl AEATEIHHOCTH B OK 04
B JKHU3HEJEATEIbHOCTH| LENIX COXPAaHEHHs] CBOErO 3JI0POBbsi M OKpYXKAIOMIeW MPHPOTHOW Cpeabl, OMacHOCTb 4 OK 07
YeJI0BEeKa. BO3/JICHCTBUS Ha JKUBBIE OPTaHU3MBl OPraHUYECKHX BEIIECTB OTIEIbHBIX KJIACCOB

[TpouzBoacTBO u| (YrIeBoJopobl, CIUPTHI, (PEHOIBI, XJIOPOPraHMYECKUE MPOU3BOIHBIC, ANBICTUAB U IIp.),

> B pamkax yacos ITOC MoryT GbITh HNpOBEIEHbI MHTETPHPOBAHHBIC 3aHATHS C Y4ETOM COJEPIKATENBHBIX MEKIPEIMETHBIX CBA3EH MO ABYM M 6ojiee 00LIE0Opa3oBaTEbLHBIM
JIUCLUIIIMHAM

dusuka: Marepusi, SHEpIus, Macca, aToM, dJIEKTPOH, IIPOTOH, HEHTPOH, MOH, W30TOII, PaANOAKTHBHOCTh, MOJIEKYJIa, SHEPTETUUECKHI YPOBEHb, BELIECTBO, TEJ0, 00bEM, arperaTHoe
COCTOSTHHE BELIECTBA, ((U3NUECKUE BEIIMUMHBI U SMHUIIBI HX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opraHusm, Ouocdepa, s3kocucTema, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MAKpO- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OMOJOTMYECKH AaKTHBHBIC BELIECTBA
(Oenku, yrieBoabl, XKUPBL, PEPMEHTHI).

I'eorpadus: MuHEpalbl, TOPHBIE TIOPO/IbI, MIOJIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.
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IIPUMCHCHHEC IMOKa3aTejib MMPECACIbHO HOHYCTHMOﬁ KOHIOCHTpAMKU U €TI0 UCIIOJIB30BaHHUC.
OpTraHu4YCCKUX BCIICCTB EI/IOOpFaHI/I‘-IeCKI/IC COCAMHCHUS. HpI/IMeHeHI/IC u Ouosioruyeckas PoOJIb  YIJICBOIOB.
B IIPOMBINIJICHHOCTH Oxucienue YIJI€BOAOB — HMCTOYHHUK OHCPIUH XKHUBBIX OpPraHU3MOB. Oo0iactu IIPUMEHCHUA

aMuHOKUCIOT. llpeBpamienus O€nKOB MUIIM B OpraHu3Me. buosjormueckue (QyHKIHH
OenkoB. buonoruueckue GpyHkuu KUpoB. Posib opraHnueckoit XMMHUU B PEIICHUU MTPOoOsIeM
MUIIEBOH OE30MaCHOCTH.

HykneuHnoBble Kucinotel: coctaB U crpoeHue. CrpoeHue HykineoTuaos. Cocras
HykienHoBbIX kucnot (AHK, PHK). Posib HyKJIEMHOBBIX KHUCIIOT B KHU3HEAESTEIbHOCTU
OpraHU3MOB

IIpakTHyeckue 3aHATHS

[Ipaktuueckass padora Nel5. «IIpou3BOACTBO M NMPUMEHEHHE OPTraHUYECKUX BEUIECTB B

IPOMBILIICHHOCTH.
[IpousBoncTBO MeraHona, nepepadborka Hedtu. IlonudTHIEH Kak KpPYNHOTOHHAXHBIN
IPOAYKT XMMHUYECKOro Mpou3BojacTBa. [Ipumenenue stuiena. [Ipous3BoJacTBO U IpUMEHEHHE 2

Kayuyka U pe3uHbl. CUHTETUYECKHE U HCKYCCTBEHHbBIE BOJIOKHA, UX CTPOEHHUE, CBOWCTBA.
[IpakTHueckoe UCIOIB30BaHUE BOJIOKOH. CHHTETUUYECKUE TUIEHKU: U30JISILMS Ul ITPOBOJOB,
MeMOpaHbl JUIsl ONpPECHEHUs BOJbl, 3alIUTHBIE IUIEHKU [UIsI aBTOMOOWJIEH, IJIacThIpH,
XUPYprUYecKre IOBsA3KM. HOBBIE TEXHOJIOrMM  JAIBHEWINEr0  COBEPIICHCTBOBAHUS
ITOJIMMEPHBIX MaTEPUAIIOB

Tema 8.2. Conep:xanue y4eGHOro MaTepuaia 6 OK 01
Xumuaeckue Ponp xumum B obecrieueHUH 3KOJIOTMUECKOM, SHEPTeTUUECKOW M MUIEBOW 0e301acHOCTH, OK 02
TCXHOJOrnn pa3BUTUM MEAMIIMHBI, CO3JaHUM HOBBIX MaTepuaaoB (B 3aBUCUMOCTH OT BHJA OK 04
B TIOBCETHEBHOM | 1po(hecCHOHANBHON  IESATEIHOCTH), HOBBIX HCTOYHHKOB SHEPrHH  (aJbTePHATHBHEIC OK 07
2t pOGECCHOHATIBHOM | ycTounmKH sHepruM). [loHATHE O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB M XHWMHUYECKUX

ACATCIILHOCTH 9CIIOBEKA |\ peakumii. [IpencraBieHuss o0 oOUIMX HAyYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOTYyYEHHS 2

BaXHEHIIMX BEIIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KUCIIOTHI, METAHOJIA).
YenoBek B MHUPEC BCHICCTB, MaTCpHaIOB U XHUMHUUYCCKHUX peaKuHﬁ: XUMHA WU 3J0pPOBLE
YeJioBeKa: MpaBmiia O€30MacHOr0 HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaTroB, OBITOBOM
XHUMHHU B HOBCG}IHGBHOf/i JKU3HU. beITOBasg XuMmueckast I'paMOTHOCTH

IIpakTHYecKkue 3aHATHA

[TpakTuueckas padora Nel6. «[IpuMeHeHHne XMMHYECKHX BEIIECTB U TEXHOJOTHH C y4eTOM 4
Oynymien npodecCuOHATHHOU IEITETEHOCTI.
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Pemenue kelic-3ajau mo Temam: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MHUTAHUSA,
BAKHEHIINE CTPOUTENbHbIE W KOHCTPYKIMOHHBIE MAaTepUajbl, CEIbCKOXO3SHCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKIIO, KEpaMUKa, MaTepHallbl AJIsl JIEKTPOHUKH, HAHOMATEepHAaIbI,
TEKCTHJIbHBIC BOJOKHA, MCTOYHHKH SHEPTHM, OPraHUYECKHWE M MHUHEpalbHbIC YI0OpeHUs,
JIEKapCTBEHHbIE W KOCMETHYECKHE Tpernaparbl, ObITOBas XHMHs, MaTepHallbl U3
HCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

3amura: IlpeacraBneHue pe3ynbTaToOB pellleHUs Kelc-3a7ad B (popme MUHU-AOKIAAA
(Ionyckaercs MCHOJIb30BaHUE TpaMUECKUX U IPE3EHTALMOHHBIX MaTEPUAJIOB)

Pazngen 9. UccienoBanue 1 XuMUYeCKUl aHAJIN3 00beKTOB OHoC(hepbl U TeXHOC(hEPbI

Pazgen 9.1.° HccaenoBanue W XHMHYECKHMil aHaiu3 00beKTOB Ouocdepbl (ISl YKPYNHEHHBIX TPy
cnenuanabHocreil/ mpodgeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome
cnenuajbHocTu 43.02.16))

18

Tema 9.1.1. Conep:xkaHune y4eGHOTo MaTepuasia 8 OK 01
OcHOBBI  J1abOpaTOpHOU

HPaKTHKH B
PO eCCHOHATBHBIX
n1abopaTopusix

JlabopaTopHble 3aHATHUS

JIaGoparopnas padota Ne9.1.1 «OcHOBBHI 1aOOPATOPHOM TPAKTUKI.
JIaGopatopHast mocyJa M XUMUYecKHe peakTuBbl. OCHOBHBIE J1TaOOpAaTOpPHBIE OIEPALUU. 2
JlaboparopHoe oGopynoBanue. TexHHKa 0€30MacHOCTH M INpaBuia padbOThl (NOBEIEHHUS) B
nabopaTopuu

IIpakTHyeckue 3aHATHA

[Tpaktuueckas padora Nel7.1.1 «OkcnepuMeHTaIbHAsT XUMUS: PACUeThl, aHAJIU3 JIAHHBIX U
MIPEJICTABICHUE PE3YJIbTATOBY.

BrImonHeHHe TUNIOBBIX PAacyeTOB MO TEMAaTHKE JKCIIEpUMEHTa (BBIXOJ MPOJYKTA PEaKIny, 6
Macca HaBeCKH, o0beM pacTtBopureis). OOpaboTka JaHHBIX, aHAJU3 W OLEHKAa UX
JOCTOBEPHOCTH  (BBIYHCIICHHE CpPEIHETO 3HA4YCHUs  DKCICPUMEHTANBHBIX  JIaHHBIX,
norpemrHocTn). [IpencraBnenue pe3yabTaToB dKCIIEPUMEHTa B pa3inuyHoi Gopme (Tabuuia,
rpaduK, OTYET, TOKJIaJ, IPE3EHTALINS)

Tema 9.1.2. Copaepxanue y4eOHOIro MaTepuasa 6 OK 01
XUMHUYECKUN aHaIu3 OK 02
1po6 BOIbI 2 OK 07

Knaccudukanus npo6 BoJsI 10 BUAY U Ha3HAYEHHUIO, UICXO/SI U3 €€ XMMHUYECKOT0 COCTaBa.
OpranonenTuyeckue CBOMCTBA (3amax, IPO3payHOCTb, LBETHOCTb, MYTHOCTH) BOJBI.

® O6pazoBarenbHas opranusanus BEIOUPAET OJMH MOYJb (pasaen 9.1 unu 9.2) u3 npeaioxkennbix B cootsercTBun ¢ ®I'OC peanusyemoii npodeccun/cnenuansuoctu CIIO.
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Kucnornocts u menoyHocts Boasl. pH cpeabl u MeTobl ee onpeaeneHus. KecTKOCTh BObI
U MeToibl ee onpezeneHus. CymHOCTh METO/1a TATPOBAHUSI.

Buner xectkoctd Boabl (BpeMeHHass M MOCTOsiHHAs). JKecTKOCTh BOJBI KaK IMPUYHMHA
BBINAJICHUS OCAJKOB MM OOpa30BaHUs COJCOTIIOKEHHM, MMEIOIUX MECTO B OBITY W Ha
MIPOU3BO/ICTBE.

CocrtaB cosel, BBI3BIBAIOIIUX >KECTKOCTh BOJBl. XHUMHYECKHE IPOLECCHI, YCTPaHSIONINE
KECTKOCTh BOJBl. YPaBHEHUS XUMHYECKHX pEaKIHHi, WUIIOCTPUPYIOUINX IPOILIECCHI,
MIPOUCXOJISIINE TIPU YCTPAHESHUH KECTKOCTH. Y CTPAaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH
U XUMHYECKUMU criocobaMu. CriocoObl ycTpaHeHHsI TIOCTOSHHOM JKeCTKOCTH

IIpakTH4yeckue 3aHATUSA

[Ipaktuueckas padorta Nel7.1.2 «KonueHTpaiust pacTBOPOBY.

CriocoObl BBIpaKEHUSI KOHIIEHTPAIMKM PACTBOPOB: MAccoBasi JI0Jil PACTBOPEHHOT'O BEIIECTBA, 2
MOJISIpHAasT W MOJBSUIbHAs ~KOHIEHTpamuu. TuTp pactBopa. Pemenwe mnpakTuko-
OPUEHTHUPOBAHHBIX TEOPETHUECKUX 3a/laHMi Ha pacueT KOHUEHTPALUN 3arps3HAIOIMINUX
BELIECTB U UX CPABHEHUE C NPEAEIbHO J0NMyCTUMBbIMU KoHIeHTpauusaMu (I1J1K)
JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne9.1.2 «MccnenoBanue XUMIYECKOTO COCTaBa MPod BOABD».
JIaGoparopHas paboTa Ha BBIOOD:

1. Jlaboparopuast pabora Ne9.1.2.1 «OuucTtka BOIBI OT 3arps3HeHui». lcmonb3oBaHue
METOAO0B (UIBTPOBaHMSA M aJCcOPOLMU JUIs OTAETCHUS 3arpsi3HEHUH B UccienyeMoil mpobe
BOoibl. BpIOOp MeToma OUYMCTKM B 3aBHCHMOCTH OT BHAa 3arps3HeHus. CpaBHeHHE
3G GEKTUBHOCTH PA3TUYHBIX METOJO0B OYMCTKU BOJABI B Pa3HBIX YCIOBUAX (B JabopaTopuu, B
JIOMAIITHUX U TIOJIEBBIX YCIOBUSX).

2. JlaboparopHas pabora Ne9.1.2.2 «Ompenenenne pH Boxbl M ee KUCIOTHOCTH». 2
Onpenenenne pH cpeapl ¢ NMOMONIBIO YHHUBEPCAIBHOIO HWHIMKaropa. Mcmosb3oBaHue
TUTPOBaHMUA JJIS ONpeAeseHHus KUCIOTHOCTU. OrmpeneneHue oOIed KUCIOTHOCTU BOJIBI,
pacdyer cBOOOAHOW KucIOTHOCTH. Ormpeaenenne oOmeld W CBOOOJHOW IIEITOYHOCTH.
CocraBieHne YpaBHEHUH peakiuil, MpOTEKaloIUX IPH OMNPEAEICHUN KUCIOTHOCTH/
[IETIOYHOCTH MPOO BOJBI. Y CTAHOBIIEHHE CITOCOOOB MCIOJIB30BAHUS MCCIIEIOBAHHBIX IMPOO
BOJIbI B KHM3HEIEATEILHOCTH YeJIOBeKa, Ha OCHOBE MOJTYYEHHBIX JAHHBIX O COCTaBeE.

3. JlaGoparopras pabora Ne9.1.2.3 «OmpeneneHue MKECTKOCTH BOJBI M CIIOCOOBI ee
YCTpaHEHUSI».
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Crioco0Obl ycTpaHEHHUs BCEX BUIIOB JKECTKOCTH B 3aBUCMMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemenue skcnepuMeHTAIBHOM 3a/1a4M HA BBIABICHUE BPEMEHHOM U MOCTOSIHHOW KECTKOCTH
BOJibl. OIlEHKA BEPOATHOCTH YCTPAHEHUS BCEX BUOB KECTKOCTH B JIOMAIIIHUX YCIOBHUSIX

Tema 9.1.3. Copepxxanue yueOHOIr0 MaTepuasa 6 OK 01
XUMHYECKUH  KOHTPOJIb| KauecTBEHHBI XHMHUECKHII COCTAB MPOIYKTOB MHTaHMS. Belnectsa, (anbCHpHIEPYIONIHE OK 02
Ka1eCTBa HPOAYKTOB \ipoyKThl TMHUTAHMS, W BEIIECTBA, 3arps3HAIOINIME MPOAYKTHl TuTaHusA. OrnpeacieHue 5 OK 07
IIATaHWA 3arpsI3HAIOIMX XMMHUYECKUX BEIIECTB B IMPOJAYKTaX NUTAHMS, OINPEICIICHUE BEIIECTB, HE

3asiBJICHHBIX B COCTAaBE MPOJYKTOB MUTAHMUSI.
IIpakTH4yeckue 3aHATUSA

[IpakTnueckas padora Nel7.1.3 «Opranndeckre U HEOpraHMYECKHUE BELIECTBA, BXOMSIINE B
COCTaB IIPOJYKTOB MMUTAHUS».

Omnpenenenue coctaBa OJIOA Ha COAEpKAHME MaKpO M MHUKPOIIEMEHTOB. V3yueHue 2
MIPEIOKEHHBIX IpernojaBaTesneM ONro[ Ha MpeIMET XMMHUYECKOrO0 COCTaBa, ONpECIICHUE
JI0JIEH OT CYTOYHOM HOPMBI MaKpO U MHUKPOIJIEMEHTOB B YKa3aHHOM OJIr0jIe.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/1a4 110 KYJIMHAPHON TEMATUKE pa3JIMYHbIX TUIIOB
JlabopaTopHble 3aHATHSA

JIaGoparophas pab6ota Ne9.1.3 «ccnenoBaHne XUMHYECKOTO COCTAaBa MPOYKTOB ITUTAHUS.
JlabopaTopHas paboTta Ha BBEIOOD:

1. JlaGoparopnas pabora Ne9.1.3.1 «OOGHapykeHHE€ HUTPAaTOB B MPOAYKTaX IMUTaAHUID».
HccnenoBanne MarepualioB MOJIYKOJIMYECTBEHHBIM METOJIOM OIpPENEIeHHUs] HUTPATOB C
UCIONIb30BaHWeM AudeHunaMuHa (KOPHEIUIOAbl OBOIEH, JUCThS M KOYEPhIKKA KamyCThI, 2
moabl  QpykToB). AHAIW3 YPOBHS 3arps3HEHUS] HHUTpaTaMd TI0 WHTEHCHBHOCTHU
OKpallMBaHUs MPOJIYKTOB PEAKLIUH.

2. JlaboparopHass pabotra Ne9.1.3.2 «McciemnoBanue NPOAYKTOB IMHTAHUS Ha HATUYHC
yrieBosioB». MccnenoBaHue MOJOYHBIX INPOAYKTOB Ha Hanuuue Kpaxmana. MccienoBanue
MIPOJYKTOB Ha HAJIMYHME TITFOKO3bI

Tema 9.1.4. Copaepxanue y4eOHOIro MaTepuasa 6 OK 01

XUMUYeCKUM aHaInu3 OK 02
Knaccudukanus mouyB Mo BUAY W HA3HAYCHHWIO, HCXOJs U3 XHUMHUYECKOTO COCTaBa.
po0 MOYBBI OK 07

Wnentudukanus npoObl MOYBHI [0 €€ XUMUYECKOMY COCTaBY, ONMKMCAHKWE BO3MOXKHOCTEH ee 5
npuMeHeHus. TpeGoBaHHMs K KayecTBY IIOYBBI pa3IMYHOrO Ha3HaueHud. OmnucaHue
O0COOCHHOCTEM HCIIONIB30BaHUSI TOYB B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YIIydIIEHHUS
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KayecTBa M0YB B 3aBUCUMOCTH OT Ha3HAYCHMUS.

OOnactu MCHONB30BaHUSI OPraHUYECKUX YAOOPEHHUH B 3aBUCHMOCTH OT KayeCTBEHHOTO
coctaBa. OnucaHue opraHMYecKux y100peHni U uX NPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa
IIOYBHI U €€ PA3HOBUIHOCTH

HpaRTn'{ecmle 3aHATHUSA

[Ipaktnueckas pabora Nel7.1.4. «CocraB, Ha3Ha4Y€HHE W TPUMEHEHHE MHHEPAIbHBIX
yIOOpEeHUID».

Ob6nactu Ha3HayeHUs (IPUMEHEHUs) NOYBBI, UCXO/S U3 KAYECTBEHHOI'O M KOJIMYECTBEHHOIO 2
cocraBa. AHaJIM3 HOPMaTUBHOM JOKyMEHTaluu. Pojab HEOpraHM4ecKuX BEIIECTB B KAUECTBE
MUHEpAJIbHBIX yA00peHui, ymyumurenei noyBsl. CocTaB MUHEpPAIbHBIX YNOOpEeHUH M HX
IIPUMEHEHHUE B 3aBUCHMOCTH OT COCTaBa IOYBBI U €€ pa3HOBUIAHOCTU. B3aumocBs3b cocraBa
y10OpeHui 1 UX BJIUSHUS Ha BETe€TaTUBHbIE CBOMCTBA U IUIOOHOUICHUE PACTeHUN
JlaGopaTopHble 3aHATUSA

JIaGoparopHas pabota Ne9.1.4 «MccnenoBaHne XMMUYECKOTO COCTaBa IPOO MOYBBDY.
JIaboparopHast paboTa Ha BEIOOD:

1. JIaGopatopHas pabota Ne9.1.4.1 «OOHapyKkeHHe HEOpraHMYECKUX MpHUMecei B mpolax».
[IpurotoBnenne  mpoObl  MOYBBI  JAJIE  MCCIAEAOBAHUS  KUCIOTHOCTH/IIEIIOYHOCTH,
HEOpPraHMYecKuX 3arps3HeHuil. OOHapyXeHue XJIOpuI- U Cyinb(}ar-moHOB B MpoOEe MOYBHI.
CocraBrenne ypaBHeHU peakiuil oOHapyxeHus. CpaBHEHHE MOITY4YEHHBIX MOKa3aTenei ¢ 2
HOPMAaTHUBHBIMHU (CIIPaBOYHBIMH ) 3HAUECHUSMHU.

2. JlabGoparopnasi pabora Ne9.1.4.2 «Ompenenennie pH BOAHON BBITSDKKH TIOYBBI, €€
KHUCJIOTHOCTH W INEJIOYHOCTW». VccrnenoBaHue BOAHBIX BBITSKEK OOpa3lOB TOTOBBIX
MOYBEHHBIX cMeced (11 pa3HbIX TUNOB pacteHuid). Omnpenenenne pH mouBsl ¢
UCIOJb30BaHUEM HUHAMKAaTOpoB. OIlEHKa THUIOB IOYB B IMPEJICTaBIECHHBIX 0Opa3max
(cunmpHOKUCIHAd, KUCTasi, caboKucias, HeWTpajibHas, IeT0YHasl)

Tema 9.1.5. Copaepxanue y4eOHOIro MaTepuasa 10 OK 01
HccnenoBanie 00bEKTOB| Y yeGHO-HCCIEI0BATEIBCKHUIT IPOCKT B 00IACTH HCCIICAOBAHNS 00BEKTOB Grochepsl. O630p OK 02
buocheps TeM y4eOHO-MCCIIeIOBATEILCKUX MPOEKTOB. AJITOPUTM BBHITIOJIHEHHsI TpoekTa. OnpeneneHne 2 OK 04

mpoOyIeMbl UccieaoBaHus. MeTo/ bl MOMCKa, aHalIM3a U 00paboTKKU HH(POPMALIUU O TIPOEKTE B OK 07

PA3JTMYHBIX UCTOYHUKAX

IIpakTnyeckue 3aHATHSA 4
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[Ipaktnueckass pabora Nel7.1.5. «MccnemoBanue o0OBEKTOB OHOcepbl ¢  ydeToM
npoeCCUOHATLHON HAMTPABICHHOCTH

O6ocHOBaHME aKTyaJIbHOCTH BbIOpaHHOW TeMbl. BbisBrneHue npoOiemMbl HCCIEIOBaHUS.
Bribop 00bekTOB W MeTOJ0B HccienoBaHus. [locTaHOBKa Leneld M 3ajad HCCIIEIOBaHUS.
Omnpenenenue npoAykTa wucciefoBanus. OmnpeneneHue 3TanoB M COCTAaBJICHUE IJIaHA
UCCIICIOBAHMSL.

3amura npoekra: [IpencraBienue pe3yabTaTOB BHIOJHEHUS Y4eOHO-HCCIEA0BATEIbCKUX
MIPOEKTOB (BBICTYIJICHUE C MPE3EHTAIMEH)

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabora Ne9.1.5 «VccnemoBaHue MPeaioKEHHOTO 00bEeKTa HA KUCIOTHOCTb,
HIETIOYHOCTh, XUMUYECKHI COCTAB (3arps3HUTEININ, MAKPO- U MUKPOIJIEMEHTHI ). 4
O0paboTka pe3ynbTaToB HccienoBanus. OlEHKa Ka4ecTBa MCCIEAYeMOro 00beKTa, UCXOI
U3 Pe3yJIbTaTOB XMMHUYECKOTO aHATN3a

KOHCYJIbTAILIUA k 3k3aMeny 12

IIpoMeskyTouHast aTTecTALUS MO AUCHUILINHE (3K3aMEH) 6

Bcero 144
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3. YCIa0oBUsL PEAJIM3ALINN IHPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecneyeHmn 1o

Jlnia peanuzanyy MporpaMMbl TUCIUIUIUHBI TOJDKHBI OBITH TIPETyCMOTPEHBI
CIIEYIOIINE CTIeUaIbHbIC TOMEIICHUs: YIeOHbI KaOMHET XUMHUU H/HIIN Y4eOHOM
XUMHUYECKOH JTa00paTOpHH.

OddexkTuBHOCTh TpenojaBaHus  00I11e00pa30BaTEIbHON  TUCIUILIAHBI
«XUMHSA» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOLIETO MaTEpHUaIbHO-TEXHHUYECKOIO
OCHAaUIEHUsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAMCLMUILINHBI, B IIEPBYIO OYEPEb,
e€ OKCIEPUMEHTAJbHBIM XapaKTepoM, IIMPOKUM CIEKTPOM MPUMEHEHUS U
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayeMoe  MaTepualbHO-TEXHUYECKOE
o0ecrieueHne KaOMHETa XHWMHUUM M XUMHYECKOM JIabopaTopuM  BKIIIOYAET:
CHCIMATU3UPOBAHHYI0O MeOeldh W CHCTeMbl XpaHEHHUs, TEXHHYECKue U
DIIEKTPOHHBIE CpPEACTBA OOydYeHHUs, JEMOHCTPAIIMOHHBIE Y4eOHO-HAIJISTHBIC
nocoOusi, JAEMOHCTpAallMOHHOE O00OpyJOBaHME U MNPUOOpHI, JTabOpaTOpPHO-
TEXHOJOTHYECKOe 000pya0BaHUE, JTa0OPATOPHYIO XUMUYECKYIO TIOCYAY, MOJIEIH
(0OOBEeMHBIE W IUIOCKHE), HaTypalbHble OOBEKTHl (KOJUIEKUWH, XUMHYECKHE
pEaKkTUBBI), 000PYI0BaHUE JTAOOPAHTCKOM.

Cl'[elll/laﬂl/l3l/lp0BaHHaﬂ Me0esIb U CHCTEMbI XpaHEHUsA

1 | Cton naGopaToOpHBII 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKHUM
MOKPBITUEM,  PAKOBHHOW, TMOJBOJAKOM W  OTBEICHUEM  BOJbl, CAHTEXHHKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMAaTaMU aBapUMHOTO OTKIFOUEHUS TOKA)

2 | Croyt m1aboOpaTOpPHBII TEMOHCTPAITMOHHBIN C HAJICTPONKOH (C 3alIUTHBIM, XUMOCTOMKUM 1
TEPMOCTOMKUM MOKPBHITHEM)

3 | Cron yuyeHHWUYECKHI J1a0OpaTOpPHBIA, pPETyJUPYEeMbI 1O BBICOTE (C  3alIUTHBIM,
XUMOCTOMKUM W TEPMOCTOMKHUM HOKPBITUEM, PAKOBHUHOH, OOPTUKOM IO HApYKHOMY
Kpaio, TNOJBOAKOM M OTBEACHMEM BOJIbl, U CaHTEXHUKON)/CTON y4yEeHUYECKH,
peryiaupyeMblii mo BbicOTe (mpuoOpeTaeTcss TOJBKO MPH HAIWYMM  CHELHATbHOTO
71a00PATOPHOTO OCTPOBHOTO CTOJA) (10 KOAUUECMBY 00YYAOUWUXCS)

4 | Cryn yueHUYecKu (no Koauvecmay 00yuaruuxcs)

(6}

Oruerymurens

(op]

Jocka knaccHas/PenbcoBasi cuctemMa ¢ KIACCHOM M MHTEPAKTUBHOM  JIOCKOM
(mporpammHOe oOecrieyeHHe, TPOEKTOP, KPEIUIEHHs B KOMIUICKTE )/ MHTEPAKTUBHON
MaHes b0 (MMporpaMMHOE 00eCriedeHNE B KOMITJIEKTE)

CroJ ¢ simKaMu 171t XpaHeHHst/TyMOoH (pabouee mecmo npenodasamens)

-
8 | Kpecno oducHoe (pabouee mecmo npenooasamens)
9 | locka mpoOkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cucrema (yCTpOMCTBO) JIJIsl 3aTEMHEHUS] OKOH

11 | [lIkad BHITSKHON MaHOPAaMHBIN

12 | lllkad g XxpaHeHus: y4eOHBIX TOCOOMH

13 | Anreuka yHuBepcaiabHas ISl OKa3aHUs MEPBOH MEIUITMHCKON TTOMOIIH

TexHH4YeCcKHEe cpeacTBa

32
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1 | MHOroyHKIIMOHAJIBHOE YCTPONCTBO/TIPUHTED

2 | IHTepakTUBHBIA MPOTPaMMHO-aNNapaTHBI KOMIUIEKC MOOWJIBHBIM WM CTallMOHAPHBIN
(mporpammHOe oOecrnieueHue, MpoeKTop, KperieHne B komiuiekre)/PenbcoBas cuctema ¢
KJIACCHOM M MHTEPAKTUBHOW JOCKOH (IIporpaMMHOE 00ecrieueHHe, POEKTOp, KPEeIIeHue
B KOMIUICKTE )/ MHTEPAKTUBHOM MTaHEJbI0 (ITpOorpaMMHOE 00eCriedeHIE B KOMILJICKTE)

3 | IlepconanbHblii KOMIBIOTEp C nepudepueit/HoyTOyk (JIMIEH3UOHHOE TPOrpaMMHOE
oOecrieueHue, oOpa3oBaTeNbHbII KOHTEHT W CHCTeMa 3allluThl OT BPEIOHOCHOM
uHpopManuu, TporpaMmMHoe oOecneueHwe Uit mudpoBoil  maboparopuu, C
BO3MO>KHOCTBIO OHJIAH-0IPOCa)

DJIEKTPOHHBIE CPeICTBA 00YYeHHUsI

1 | DnexTponHble cpenctBa oOydenus/MHTepakTuBHBIE 1OCOOUs/OHIANH-KYpPCHl (10
pazoenam paboyel npocpammol)

JlemoHCTPauMOHHBbIE Y4eOHO-HATJISIHBIE TOCOOMSI

1 | CnoBapu, ClIpaBOYHUKH, SHIUKIONCHS (10 XUMUYECKUM HAYKAM)

2 | KoMIUIeKT mOpTPETOB BEIMKUX XUMHUKOB

3 | [TocoOus HArJISLIHON SKCHO3ULIAU

4 | Ilepuoguueckast cuctema Xxumuueckux anemenToB J[.M. MenneneeBa

CnenunaausupoBanHasi Me0e/ib H CHCTEMbI XPAHEHUs 1JIs1 XUHMHYECKOH J1a00paTopuu

1 | JlabopaTopHbIii OCTPOBHOW CTOJ (ABYXCTOPOHHUM, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM, HAJCTOJIBEM, C TMOJCBETKON M 3JIEKTPUUYECKHUMH PO3ETKaMHU,
II0JIBOAKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)

2 | Ctyn nabopaTOpHBIN, peryIupyeMBbIii 10 BBICOTE

3 | Cron maGopaTopHbIi JEMOHCTPAMOHHBIN (C 3aIIUTHBIM, XUMOCTOHKHAM U TEPMOCTOUKUM
HOKpBITHEM,  PAaKOBHUHOHM, TMOABOAKOW W  OTBEJCHMEM  BOJbBI, CAHTEXHHUKOM,
HIIEKTPHUYECKIMH PO3ETKAMH, aBTOMAaTaMH aBaPUIHOTO OTKJIFOUSHHS TOKA)

4 | Cton nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAJACTPONUKOMN (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPHITHEM)

5 | Crou ¢ smMKamu 17151 XpaHEeHUsl/ TYMOOH

6 | Kpecno opucunoe

7 | Oraerymurenb

JleMOHCTpanMOHHOE 000pPYAOBaHME M NPHOOPHI 1JIsl Ka0MHeTa U JIA00paTOpuH

1 | Becsl anexrponnsie ¢ USB-nepexoaankom

2 | CTOIUK ITOIbEMHBIH

3 | Hentpudyra nemoHcTpaiontas

4 | llltaTuB NEMOHCTPAIIMOHHBIN

5 | Anmapar as npoBeIeHUs] XUMHUYECKUX PEaKIuil

6 | Ammapat Kunma

7 | DBnuomerp

8 | I'openka yHHBepcaabHas

9 | [Ipubop A WLTFOCTPAIMK 3aBUCHMOCTH CKOPOCTH XHMHYECKUX PEAKIHiA OT yCIOBUH
OKpY’Karolien cpeibl

10 | HaGop juts 251eKTpoIin3a IEMOHCTPAIIMOHHBIHA

11 | [IpuGop 17151 ONBITOB MO XMMHUU C INEKTPHUUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | [IpuGop 715t OKKUCIICHUS CIIMPTa HAJl METHBIM KaTaJIM3aTOPOM

13 | [IpuGop st mosTyueHHsl raJION10aJIKAHOB J€MOHCTPALIMOHHBIH

14 | IlpuGop anst noydyeHUs] paCTBOPUMBIX BELIECTB B TBEPJOM BUJIE

15 | YcranoBka nist GuiabTpoBaHUs 1O/ BAKYYMOM

16 | IlpuGop anst onpeneneHus: cocTaBa BO3AyXa
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17 | 'a3oananmM3aTop KUCI0POJa U TOKCHYHBIX T'a30B C NU(POBOM WHAMKALIMEH IMOKa3aTesei

18 | [Tpubop st MIUTIOCTPALIMH 3aKOHA COXPAHEHHUsI MacChl BEIIECTB

19 | YcranoBka 115t IeperoHKH BEIIECTB

20 | bapometp-anepou

21 | HaGop st u3ydeHust BOAOPOJHON dIHEPTETUKHI

22 | pH-metpsl (Oonoanumenvhoe eapuamusnoe 06opyoosanue)
JIabopaTopHO-TeXHOJI0rH4YecKoe 000pyA0BaHMe /i1 KaOUHeTa U JIadopaTopun

1 | [IpuGop my1st moJTydeHMsI TAJIOMIOATKAHOB U CIIOKHBIX A(UPOB JIAOOPATOPHBIN

2 | KonbonarpeBareinb

3 | DnexTporuMTKa

4 | bansg koMOMHMpPOBaHHAs JTabOpaTOpHAs

5 | Bechl 18l ChIMyYnX MaTepUaIOB

6 | IIpubop asns moxydeHus razoB

7 | CniupToBKa J1abopaTopHast

8 | MarauTHas Meniainka

9 | Mukpockor UPpPOBOI ¢ pyKOBOJCTBOM IOJIH30BATENIS M TOCOOUEM JIJISl YUAIIUXCS

10 | HaGop ju1st YUCTKU ONTUKHU

11 | HaGop nocyibl 11t peakTHBOB

12 | HaGop nmocy/pl U MpUHAUIeKHOCTEH A1 pabOThI C MaJbIMU KOJIMYECTBAMU BEIIECTB

13 | HaGop npuHauies)kHOCTEH ISl MOHTa)Ka MTPOCTEHITNX TPHOOPOB 110 XMMUHU

14 | HaGop nocyzbl M NpUHAJIEKHOCTEN U3 TponuieHa (MUKpoiadopaTopus)

JlaboparopHasi XumMHUecKasi MoCcy/aa Visi KaOuHeTa u JadopaTopuu

1 | KoMmmuieKT KoJ0 1€eMOHCTPAIIHOHHBIX

2 | Habop npoOoK pe3snHOBBIX

3 | lepexox CTEKISTHHBIN

4 | IlpoGupka Bropna

5 | IIpoGupka nByXKOJEHHAs

6 | CoeMHHUTENH CTEKIISTHHBIH

7 | 3aKuM BUHTOBOU

8 | 3axxum Mopa

9 | lInaHr CMJIMKOHOBBIN

10 | KomMmuiekT CTeKJITHHON MOCY/bl Ha NUTH(aX AeMOHCTPAIIMOHHBIH

11 | do3upyroiiee yCTpOHCTBO (MEXaHUYECKOE)

12 | Kommuiekt u3aenuii u3 kepamuki, dapdopa u dasuca

13 | Komrurekt soxkek happopoBbix

14 | KommuiekT MepHBIX K010 Majioro o0bema

15 | KommiieKT MepHbIX KOJI0

16 | KommiekT MepHBIX IIUIUHAPOB IIACTHKOBBIX

17 | KoMIuteKT MepHBIX IWIMHAPOB CTEKIISTHHBIX

18 | KoMIuiekT BOpOHOK CTEKIISTHHBIX

19 | KommieKkT nmumeTok

20 | KoMIuIeKT cTakaHOB TUIACTHKOBBIX/CTEKIISTHHBIX

21 | KOMIUIEKT CTaKaHOB XMMHUYECKUX MEPHBIX

22 | KOMIUIEKT CTaKaHYUKOB IS B3BEIIIMBAHUS

23 | KOMIUIEKT CTYNOK ¢ IECTUKAMHU

24 | Habop mmarenei

25 | HabGop nuHIIETOB

26 | Habop yamexk [lerpu
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27 | TpyOka cTekisiHHas

28 | DKkcukaTop

29 | Yama kpucTaIn3aOHHas

30 | [umis! TUreNbHBIE

31 | Bropetka

32 | IlpoGupka

33 | banka 1101 pCAKTHUBLI ITOJINOTUIICHOBAsA

34 | banka noj peakTUBbI CTEKJIIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOit

35 | Habop CcKIISIHOK JUIsl pACTBOPOB PEaKTHBOB

36 | [Tasrouka crexiITHHAA

37 | HlTtatuB amst mnpoOHPOK

38 | KoMIuiekT cpefcTB Ji1s1 HHIMBUIYaTbHOM 3aIlIUTHI

39 | KoMIIJIeKT TepMOMETPOB

40 | CymmipHasi MaHeNb ISl TIOCYbI

41 | @unbTpoBasibHass  OyMara/QuibTpel  OyMakHbIe  (OONOJHUMENbHOE — 8APUAMUBHOE
obopydosanue)

Mogaesn (00beMHBIE M IUVIOCKHE), HATYPAJIbHbIE 00beKThI (KOJICKIMU, XHMUYeCKHe
peakTHBbI) 1Jis1 KAOMHeTa U J1a00paTOPUH

Kowmmiext MOI[GJ'I@?I KPpUCTAJINYCCKUX PCIICTOK

Mogenb MoJIeKyIIbl OenKa

H8.60p JUIA MOACIIMPOBAHHNA CTPOCHHA HCOPIraHMYCCKHUX BCIICCTB

Habop st MmoienupoBaHusi CTpPOCHUSI OPTAaHMYECKUX BEIIECTB

Habop a1 MogenupoBaHusl CTPOSHUS. aTOMOB U MOJIEKYI

H8.60p I MOACIIMPOBAHUSA DJICKTPOHHOI'O CTPOCHH I aTOMOB

KommiiekT komieknu

OINO|OT AW IN|F-

KoMmiexkT xuMuaeckux PCAKTHBOB

O6opynoBanue JaOOPAHTCKOI KAOUHETA XMMUH

Ctou ¢ SmmKamMu 17151 XpaHeHUsl/ TyMOOH

Kpecno oduchoe

Cton 1a00paTOpHBIM MOCUHBIN

CYH_II/IJ'IBHH.SI MaHCJIb IJId MOCY bl

[Ixad mist xpaneHus yaeOHBIX TOCOOMIA

[Ikad a5 XpaHeHUs] XUMUYECKUX PEaKTHBOB

[Ixad mist xpanenus 1abopaTOPHOI MOCYABI/TIPUOOPOB

[Hkad BHITSKHOMN

OO|NO U WIN|F-

JlaGopaHTCcKuii CTON

[N
o

Cryn 1a00paTOpHBIM, peryJInpyeMblii 10 BBICOTE

-
-

SJICKTpI/I‘IeCKI/II\/'I AKBAAUCTUIIATOPD

[EN
N

[Ixad cymmnbHbIN

[ BN
w

Pe3unoBbie MEepYaTKn

[N
SN

KommuiekT epieid uist MbIThsI JaOOpaTOPHON TOCY b

3.2. MapopmanuoHHoe oOecneyeHne peau3auu NporpaMmmMbl

Jist  peanmuzanul  TPOTpaMMbl  TUCHUIUIAHBI  OMOIMOTEUHBIH  (DOH.
o0pa30BaTeNbHON OpraHU3alMK JIODKEH MMETh IEeYaTHBIC W/WIH DIICKTPOHHBIC
y4eOHUKH U pa3pabOTaHHBIC B KOMIUIEKTE C HHMH ydeOHbIe mmocoOus (mpu
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HAJIM4YMK), JOMYUICHHbIE K MCIIOJIB30BAHHUIO TMPHU pealu3aluu 00pa3oBaTeIbHbBIX
porpaMM CpeIHEero MnpodecCHOHAIbHOro 00pa3oBaHMsA, pealnu3yeMblXx Ha Oase
OCHOBHOT'O 00IIEero 00pa3oBaHus’ .

1. Xumus. bazossiii ypoenb. Yueonuk miust CIIO Asrtop: Pymsutuc I'. E.,
@enpaman O. I'. - M: [Ipocsemnienne 2026.

HpI/I pcain3anu IporpaMmbl JUCHHUIINIMHBI BO3MO’KHO HMCIIOJIB30BAHHC

QJICKTPOHHLBIX O6pa3OBaT€J'II>HI>IX PECYpPCOB, JONMMYIICHHBIX K HUCIIOJIB30BAHUIO IIPH

pcalin3annnu O6p330BaTeJII>HI>IX [mporpamMm CpCaHero O6H_[€FO 06p330BaHI/1518.

4. KOHTPOJIb N OIEHKA PE3YJbTATOB OCBOEHHUA
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTponb u oneHka pe3yapTaTOB OCBOCHHS 00I1€00pa3oBaTeIbHON
JUCLUIIIMHBI PACKPBIBAIOTCS Yepe3 AUCLUIUIMHAPHBIE PE3YJIBTATHI, HAIIPaBICHHBIC
Ha (opmupoBaHHe OOHIMX U MPO(EeCCHOHANBHBIX KOMIIETEHLUUW MO pasjenam U
TEMaM COJEpKaHUs Y4eOHOTO MaTepuaa.

Oo0masi/mpodeccuoHaabHass Paszpnen/Tema Tun oneHoYHBIX
KOMIIeTEeHIUsl MeponpusTHil
OK 01. Beibupatsb criocoOsl Tema 1.1-1.7 TectupoBanue
pelieHus 3aaa4y Tema 2.1-2.3 VYcTHbI onpoc
npodecCuOHATIbHON Tewma 3.1 Pemenue pacu€THpIxX 3a1a4
JIeITEeIbHOCTU Tema 4.1 HaOmronenue 3a xoaoM
NPUMEHUTEIBHO K pa3innuHbiM | Tema 5.1-5.4 BBINIOJIHEHUS IIPAKTUKO-
KOHTEKCTaM Tema 6.1 OPUEHTHPOBAHHBIX 3aJaHUI
Tema 7.1 IIpencraBnenue pe3yabTaToB
Tema 8.1, 8.2 MPAKTUYECKUX U
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | naGoparopusix padoT
OK 02. Mcnonbs3oBaTh Tema 1.2 IIpoBeaeHnEe XUMUYECKOTO
COBPEMEHHBIE CPEICTBA Tema 1.4-1.7 AKCIIEPUMEHTA
MOMCKa, aHalIN3a U Tema 2.1,2.2 Brinonnenue
uHTepnperaunu nHpopmanuu, | Tema 4.1, 4.2 KOHTPOJIBHBIX
U UH(OpMaIMOHHBIE Tema 5.2-5.4 pabot 1o
TEXHOJIOTHH JIIs BeIMoJHeHus | Tema 6.1 paszenaM AUCIUTUTAHBI

" Ipuxas MunuctepcTBa npocsemenus Poccuiickoit ®enepamuu ot 5 Hoa6ps 2024 r. N 769 «O6 yTBepKaeHHH
(denepampHOTO TepedHs yYEOHWKOB, JONMYHIICHHBIX K HWCHOJB30BAHMIO MPU  peaTu3alid  HWMEIOIINX
rOCYAapCTBEHHYIO aKKpEAUTALNI0 00pa30BaTesIbHBIX POrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETO
obmero o0pa3oBaHKs OPraHM3ALMAMH, OCYLIECTBIIIOIIMMH 00pa30BaTEIbHYIO AEATENBHOCTh, U YCTAHOBJICHHH
MPE/ICIFHOTO CPOKA MCIIOIBb30BAHMS MCKIIIOUYEHHBIX YYEOHHKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4EOHBIX
noco6uii» (B akTyanbHO# penakunm). Ccbliika Ha yKa3aHHBIH ITpuKka3 aktyaiabpHa Ha 20.02.2025 .

8 [Tpukas MununcrepcTBa npocserenns Poccuiickoii @enepamun ot 18 urons 2024 r. N 499 "O6 yTteepxkuenuu
(enepasbHOTO TEpeyHsl JIICKTPOHHBIX 00pa30BaTENBHBIX PECYpCOB, JOMYIIEHHBIX K HCIIOJIb30BAHHUIO IIPH
peann3anyuy MMEIOIINX TOCYAAapPCTBEHHYIO AaKKPEAWTALHIO 00pa30BaTeNbHBIX MPOTpaMM HadalbHOTO OOIIero,
OCHOBHOTO 0011ero, cpeanero obmiero oopazoBaHus» (B akTyanbHOW pemakiuu). Cchllka Ha YKa3aHHBIA TpUKa3
aktyasibHa Ha 20.02.2025 .
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3a/1a4 npodeccuoHaIbHOM Tema 7.1
JIeITENbHOCTH Tema 8.1, 8.2

Tema 9.1.2-9.1.5/9.2.2-9.2.5
OK 04. Tema 1.7
gq)(beKTHBHO Tema 2.1, 2.2
B3aMOJCHCTBOBATh 1 Tema 4.1,4.2
paboTaTh B KOJIIEKTUBE U Tema 5.2-5.4
KOMaHJIe Tema 6.1

Tema 7.1

Tema 8.1, 8.2

Tema 9.1.5/9.2.5
OK 07. ConeiicTBOBaTh Tema 1.7
COXPAHEHHUIO OKpYKarouei Tema 2.3
cpensl, pecypcocoepexxennro, | Tema 5.1
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2

W3MECHCHUY KJIMMAaTa,
MIPUHITUIIEI OEPEKITMBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JICUCTBOBATh B YPE3BbIUAMHBIX
CUTYaIUSIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

TIK®...

O1eHKa CaMOCTOSTEIILHO
BBITIOJTHEHHBIX 3a/IaHUN
3ammra yueOHo-
UCCIIEIOBATEIBCKOTO
IIpOEKTa (C yueTom

Oynyei
npodeccCHoHATBLHOM
JIeATETLHOCTH )

3amura peneHus kKeic-3aaau
(c yuetoMm Oymymieit
npodecCHoHATBLHOM
JIeATETLHOCTH )

Brimmonnenue 3aganui
MPOMEKYTOYHOU aTTeCTAIIMH

°TIK ykaseiBatotcs B cootBercTBru ¢ ®T'OC CIIO peanusyemoii npodeccun/cnennanbHOCTH.
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