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PabGouass mporpamma y4eOHON AMCHMILIMHBI COCTAaBJI€HA B COOTBETCTBHUH C
@denepanbHbIM  TOCYJAPCTBEHHBIM  O0Opa30BaTENbHBIM  CTAHJAPTOM  CPEIIHETrO
npodeccuonansHoro obpaszoBanus (CIIO) mo mnpodeccun crnenuanucT JECHOTO U
JIECOMApKOBOI0 XO35MCTBA, YTBEPKACHHBIM NPHKAa30M MUHHCTEpCTBa 00pa3OBaHUs U
Hayku Poccuiickoit ®@enepamuun ot 07.05.2014 r. Ne 450 no cnemmansHoctu 35.02.01
JlecHoe u JeconapkoBoe X034iMCcTBO (0a30BBIM YpOBEHb MOATOTOBKU) M YYEOHBIM TUIAHOM
NOATOTOBKHU CIEHHAIIUCTOB CPENHETO 3BEHA, yTBEpkKIeHHbIM pekTtopoM PI'BOY BO
[Tpumopckuit 'ATY.

[Iporpammy coctaBui:

IIpenonasareins: O.A. Hukynuna



1. IACIIOPT PABOUYEN ITPOI'PAMMBI YUEBHOM I CITATIJIMHBI

1.1.  OO6sacTh npuMeHeHHs NPOTrPaAMMBbI
PabGouass mporpamma y4eOHOW JTUCHMIUIMHBI SIBISETCS YacThbIO IPOTPAMMBbI
noATroTOBKHM criennanuctoB cpeadero 3BeHa (IITICC3) mo cmemmanpHOCcTH 35.02.01
JlecHO€ U 1eCOnapKOBOE XO3AMCTRO.

1.2. Mecro AUCHUNIMHBI B CTPYKTYype OCHOBHOM
npodeccnoHaILHON 00pa3oBaTeJIbHOM MPOTrPAMMBI:
VYyeOHasi AMCUUIIIMHA « XUMUS» 110 Y4EOHOMY IJIaHy OTHOCHUTCS K MPOQUIbHBIM
JUCUUIUIMHAM o01eo0pa3oBaTenbHOl MOAroToBKU. EE mHAekc mo y4yeOHOMY IUIaHy —
C00.02.01

1.3. Ileau u 32124 JUCHUTLTHHBI

Heabio n3yyeHus yuyeOHOU AUCIUIUIMHBI « XUMHUS» SBIsAeTCS (OPMHUPOBAHUE Y
CTYZCHTOB XUMUYECKOM COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa KaK OCHOBBI
NPUHATUS PEIICHUH B JKU3HCHHBIX WM TPOM3BOACTBEHHBIX CHUTYAIMSIX, OTBETCTBEHHOTO
MOBEJCHUS B IPUPOJHOM Cpee.

OcBoeHMe cojepkaHMs y4eOHOM JUCIHUIUIMHBI «XUMHS» oOecredyrBaeT
JOCTIKEHUE CTYICHTAMHU CIICTYIONINX 3a1a4:

- chopMHpOBaTH TOHMMAHHUE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHUYECKHX
IPOLIECCOB M SIBJICHUM B OKPYXKAIOLIEW Cpele, LEJIOCTHOM HAay4YHOM KapTHUHBI MUDA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Ppa3BUTh YMEHHUS TMPOBOAWTH pPACUEThl TO XUMHUYECKHM ¢GopMyraMm U
YpaBHEHUSM XUMHUYCCKHUX PpEAKIMi, IUIAHUPOBaTh M HMHTEPIIPETUPOBATH PE3YIbTATHI
XUMUYECKUX IKCTIEPUMEHTOB,

- chopMupoBaTh HaBBIKM TPOBEACHUS XUMHUYECKHX DKCIIEPUMEHTATbHBIX
UCCJIEIOBAaHUM C COOJNIOJIGHHEM TpaBWil O€30MacHOr0 OOpalmieHuss C BEIIeCTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM;

- pa3BUTh YMEHUS aHAIU3UPOBATH, OIICHUBATH, MMPOBEPITH HA JOCTOBEPHOCTHh U
0000111aTh HHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOYHUKOB;

- chopMHUPOBATh YMEHHUSI MPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATETHLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M IPON3BOICTBEHHBIX ITPOIIECCOB;

- chopmupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTHKEHUN XUMHUYECKOW HAYKU U
TEXHOJIOTHM JJIsl pa3BUTHS COITMAIIBHON 1 TIPOU3BOJICTBEHHOM cep.

B pe3ynbraTte nzydenus: yueOHOM TUCHUIIITMHBL « XUMHUSD CTYIEHT JTOJIKEH:

yMeTh:

- Ha3blBaThb H3YyYECHHBIE BENIECTBA IO «TPUBUAJIBLHOW» U MEXAYHAPOIHOMN
HOMEHKJIaTypaM; OINpEIENsITh. BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XHUMHYECKUX



AJIEMEHTOB, 3apsij MOHA, TUIl XUMHUYECKON CBSI3U, MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
TUN KPUCTAIUTMYECKOU PEIIETKH, XapaKTep Cpelibl B BOAHBIX PAaCTBOpPAX, OKHUCIHUTENb U
BOCCTAHOBUTEJb, HAMNpPAaBICHUE CMEIICHUS PABHOBECUS TOJ BIUSHUEM Pa3IMYHBIX
(GakTopoB, HM30MEpPhl U TOMOJIOTH, MPUHAJIEKHOCTh BEIIECTB K Pa3IMYHBIM Kiaccam
OpraHUYEeCKUX COCTUHEHUMN, XapaKTep B3aUMHOTO BJIMSHUS aTOMOB B MOJIEKYJaX, THUIIBI
peakiuii B HEOPraHMUECKOW U OpraHUuYeCKON XUMUM;

- XapakTepu30BaTh: S-, P- U d-AIEMEHTHI MO WX IOJIOXKEHUIO B TEPUOIMICCKON
cucteme JI.JI. MenaeneeBa, oOIIHe XWMHUYECKHE CBOMCTBA METAUIOB, HEMETAILIOB,
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIMHEHUMN; CTPOECHHWE U CBOICTBA OPraHUYECKHUX
COEeIMHEHUH (YTJIEBOJOPOIOB, CIIUPTOB, (PEHOJIOB, AIbJACTUIOB U KETOHOB, KapOOHOBBIX
KHUCIIOT, aMHUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

- OOBSCHATH: 3aBUCUMOCTH CBOMCTB XMMHUYECKOTO AJIEeMEHTa M O00pa30BaHHBIX UM
BEIIECTB OT TMOJOXEHUs B nepuoandeckorl cucreme [[.M. MenaeneeBa; 3aBUCUMOCTH
CBOMCTB HEOPTaHMYECKHUX BEIIECTB OT MX COCTaBa M CTPOCHUS; MPUPOAY M CIIOCOOBI
00pa3oBaHUsl XMUMHUYECKOW CBSI3M; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiuuu OT
pa3IMUHBIX (PAKTOPOB, PEAKIMOHHOW CIOCOOHOCTHM OpPraHUYECKUX COCTUHEHHU OT
CTPOCHUS UX MOJIEKYJI;

- BBINOJHATh XUMHUYECKUH OKCIIEPUMEHT 110 pPACHO3HABAHUIO BaXHEHIINX
HEOPraHMYECKUX M OPraHUYECKHX BELIECTB; IIOJYYEHUIO KOHKPETHBIX BEILECTB,
OTHOCSIIIIUXCS K U3YUYEHHBIM KJIAaCCaM COCIMHECHUI;

- POBOJIUTH PACUYEThI MO XUMUUECKUM (POpMysIaM U YpaBHEHUSIM pPEaKIIUi;

- OCYHIECTBJISITh ~ CAMOCTOSITEJIbHBIM  TMOMCK XMMHUYECKOW HuH(opManuum ¢
UCIIOJIb30BAaHUEM PA3TUYHBIX UCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYUHO-TIOMYJISPHBIX
U3JIaHUW, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa); HCHOIB30BATH
KOMITBIOTEPHBIE TEXHOJIOTMH Il O0O0palOTKM | Tmepeaaun MHEPOpPMAIMM U €€
MPEJCTABIICHUS B Pa3IMUHbIX (opmax;

- UCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MMPAKTUUECKON JIEITEIHLHOCTH U
MOBCEIHEBHOM JKM3HMU JJIsi: TIOHUMAHHS TJOOQNIBHBIX TMPOOJIeM, CTOSAIIMX Tepen
YEJIOBEUECTBOM: IKOJIOTHUECKUX, DHEPTETUYECKUX U CHIPHEBBIX; OOBSICHEHHS] XUMUYECKUX
SBJICHUM, TPOUCXOMSIIUX B TPHUPOAE, OBITY W Ha TMPOU3BOACTBE; IKOJIOTHUYECCKU
rPaMOTHOTO TIOBEJEHUS B OKPYXAIOWIEH Cpele; OLEHKH BIUSHUS XHUMHUYECKOTO
3arpsiI3HEHHS] OKPYIKAIOIIEeH Cpellbl Ha OPTaHU3M YEJIOBEKa M JAPYTHE KUBHIE OPTraHU3MBbI;
O0e3zomacHOil pabOThl € BewleCTBaMU B JabopaTopuu, OBITY W Ha TPOU3BOJICTBE;
OTPE/ICIICHUSI BO3MOXKHOCTH TIPOTEKAHUsI XUMUYECKUX TIPEBpaIlleHUd B pa3IMYHbIX
YCJIOBUSIX M OILICHKU WX TOCJIEACTBUM; paclio3HaBaHUs W MACHTU(DUKAIMUA BaXKHEHIIUX
BEIIECTB M MAaTEpUalOB; OIEHKU KauyecTBAa MHUTHEBOM BOJBI W OTIEIBHBIX MHUIIEBBIX
MPOIYKTOB; KPUTUYECKON  OIEHKH JOCTOBEPHOCTH XUMHUYECKOW uH(popmaIiumu,
MOCTYNAIOIIEH U3 Pa3IMYHbIX HICTOUHUKOB.

3HATH/TIOHUMATh:



- B@XHEUIIME XWMHUYECKUE IMIOHSTUA: BEIIECTBO, XMMHUYECKUH BJIEMEHT, aTOM,
MOJIEKyJia, Macca aTOMOB U MOJIEKYJI, MOH, PAJIMKaJI, aJUIOTPOIHS, HYKIUJAbl U U30TOIIbI,
aTOMHBIC S-, P-, d-opOuTaH, XUMUYECKas CBSI3b, YJICKTPOOTPHUIIATECIILHOCTD, BAJICHTHOCTD,
CTENEHb OKUCIIEHUs, THOpUIu3alus opOUTaNieid, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS, KOMIUIEKCHBIE COCIWHEHUS, NHUCIEPCHBIE CUCTEMbI, HCTUHHBIE PAaCTBOPHI,
3JIEKTPOJINTUYECKAST AUCCOLUMALMS, KUCIOTHO-OCHOBHBIE PEAKIMM B BOJHBIX PACTBOpPAX,
TUJPOJIN3, OKUCIICHHE U BOCCTAaHOBIICHUE, JJIEKTPOJIN3, CKOPOCTh XMMHUYECKOW PEAKIINH,
KaTain3, TeIIOBOW A(PPEeKT peaknuu, XMMHUIECKOE PAaBHOBECHE, KOHCTAaHTAa PaBHOBECHS,
YIJIEPOAHBIN  cKeneT, (QyHKIMOHAJIbHAs  TpYyINa, T[OMOJIOTUS, CTPYKTypHass H
IIPOCTPAHCTBCHHAs H30MEpHUs, OCHOBHBIC THIIBI PEAKUMM B HEOPraHUYECKOW U
OPraHUYECKON XUMHUH;

- OCHOBHBIC 3aKOHbl XMMHH: 3aKOH COXPAHEHHS] MACChl BEIIECTB, IMEPUOAUYECKUI
3aKOH, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo, 3aKOH JCHCTBYIOIIMX MAacC B
KUHETUKE U TEPMOJUHAMUKE;

-  OCHOBHBIE TEOpPUHM XUMHHU: CTPOCHHS  aTOMa, XUMHYECKOM  CBA3H,
AJIEKTPOJIMTUYECKON JUCCOLMALMM, KHUCJIOT W OCHOBAHUM, CTPOECHUS OPraHUYECKUX
COCMHEHUN, XUMUYECKYI0 KHHETUKY U XUMUYECKYIO TEPMOJNHAMUKY;

- KJIacCU(PUKAIIMIO M1 HOMEHKJIATYPy HEOPTaHUYECKUX U OPTAaHUYECKUX COCTUHEHUH;

- BEIIECTBA U MATEPHUAJIbI, IIIMPOKO UCIIOJIb3YEMbIE B IPAKTUKE: OCHOBHBIE METAJLIBI
U CIUIaBbl, TpaduT, KBapIl, CTEKIO, [IEMEHT, MUHEPAJIbHbIC YA0OpEHUs], MUHEpaATbHbIE U
OpraHUYECKUEe KHUCIOTHI, IIEJIOYH, aMMHAK, YTJIEBOJAOPOJbI, (HEHOJ, aHWIMH, METaHOI,
ATaHOJI, ATWJICHIJIMKOJIb, TJIUIEPUH, (OpMaNbIErul, aleTalbJerul, aleToH, TJII0KO03a,
caxapo3a, Kpaxmaja, KIeT4yaTKa, aMHUHOKHUCIOTHI, O€JIKHM, HCKYCCTBEHHBIC BOJIOKHA,
Kay4yKH, IJIACTMACCHI, )KUPBI, MbLJIa U MOIOLIE CPENICTBA;

BrImycKHUK, OCBOMBIIHMKA Y4eOHYIO IUCHUIUIMHY «XHUMHS JOKEH BBITOIHSITH
TpeOOBaHMsI K pe3yJbTaTaM OCBOCHHIO OOYYAIOIIMMHCS OCHOBHOW 0OOpa3oBaTeIbHOM
IPOrPaAMMBI:

JINYHOCTHBIE

- BOCIIUTAHUE POCCUMCKON IPaXJaHCKOM UJACHTUYHOCTH: MAaTPUOTU3MA, YBAXKEHUS K
OTteuecTBy, MPOILLIOE M HACTOsIIEE MHOTOHALMOHAJIBHOTO Hapona Poccuu; oco3HaHue
CBOCH ATHMYECKOW MPUHAIJICKHOCTH, 3HAHUE NCTOPHUH, SA3bIKA, KYJIBTYPHl CBOCTO Hapoa,
CBOETO Kpasi, OCHOB KyJIbTYpHOTO Hacieausi HapoJoB Poccuu u demoBedecTBa; yCBOCHHE
T'YMaHUCTHYECKHUX, IEMOKPATUICCKUX U TPAJAUIIMOHHBIX IIEHHOCTE MHOTOHAIIMOHATIHLHOTO
poccuiickoro oOIecTBa; BOCIIUTAHNE YYBCTBA OTBETCTBEHHOCTH U Jloiira nepen PoauHoit;

- (opMHpOBaHHME OTBETCTBEHHOIO OTHOIIEHUS K YY€HHIO, TOTOBHOCTH W
CIIOCOOHOCTH O0YYaOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUH
K OOy4YeHHI0O U TIO3HAHUIO, OCO3HAHHOMY BBIOOPY U TIOCTPOCHHIO JalibHEHIIeH
WHANBUAYAIbHON TPaeKTOpUU 00pa3oBaHus Ha 0a3e OpUEHTUPOBKH B MUpPE mpodeccuit u
npodeccHOHaNbHBIX MPEANOYTEHUH, C YUETOM YCTOWYMBBIX MO3HABATEIbHBIX UHTEPECOB,



a Tak’Ke Ha OCHOBE ()OPMHUPOBAHUS YBAKUTEIHLHOTO OTHOIIEHUS K TPY/Y, PA3BUTHS OTIBITA
y4acTHs B COIIMAIIBHO 3HAYUMOM TPYIIE;

- (hopMHUpPOBaHUE TEIOCTHOTO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTHUKH, YYWUTHIBAIOIIETO COIHAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOTO00pa3re COBPEMEHHOIO MUPA;

- (hopMuUpOBaHHE OCO3HAHHOTO, YBAKUTEIHLHOTO M JOOPOKEIATETHHOTO OTHOIICHUS
K JpyroMy 4eJOBEKYy, €ro MHEHHUIO, MHUPOBO33PEHHIO, KYJIbType, S3BIKY, Bepe,
IPKJAHCKON MO3UIUHU, K UCTOPUH, KYJIbTYpE, PEIUTUHU, TPATUIUSAM, S3bIKaM, IIEHHOCTSIM
Hapos0B Poccuu u Hapog0B MHpa; TOTOBHOCTH M CITOCOOHOCTH BECTH JAHAIIOT C IPYTUMHU
JIOJIbMU U JOCTUTaTh B HEM B3aUMOTIOHUMAaHUS;

- OCBOCHHME COIMAIBHBIX HOPM, IMPABUJI MOBEACHUS, pojield u (HOopM COIUaTBLHOU
KU3HU B TPYIIax M COOOIIECTBAaX, BKIOYas B3POCIbIE W COLMAJIbHBIE COOOINECTBA,;
y4acTHE B IIKOJIBHOM CaMOYIPABIICHUN M OOIIECTBEHHOM U3HM B TIpeiesiaX BO3PACTHBIX
KOMITETCHIIMHA ¢ YIETOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COMATBHBIX U SKOHOMUYECKHIX
0COOEHHOCTEI;

- pa3BUTHE MOPAIHHOTO CO3HAHMS U KOMIIETEHTHOCTH B PEIICHUH MOPAJIbHBIX
mpoOjieM Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (hOPMHPOBAHWE HPABCTBEHHBIX UYBCTB M
HPaBCTBEHHOT'O IMOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM
MOCTYIIKaM;

- (opMupoBaHME KOMMYHUKATHUBHOM  KOMIIETEHTHOCTH B  OOIIEHUU U
COTPYJIHHYECTBE CO CBEPCTHUKAMHU, IETHBMH CTapIIIeT0 W MIIAJIIIETO BO3pacTa, B3POCIBIMH
B IIpoliecce 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIIeI0BATEIbCKOMH,
TBOPYECKOU U JIPYTUX BUJIOB JAEATEIHLHOCTH;

- (opMHpOBaHKE ILIEHHOCTH 3J0pPOBOI0 M 0€30macHOro ooOpasza >KM3HH, YCBOCHHE
MpaBUJ MHANBUAYATHLHOTO M KOJJIEKTHBHOTO OE30MMAaCHOTO TMOBEJACHUS B UPE3BBIYAMHBIX
CUTYaIMIX, YTPOKAIOIINX JKU3HU M 3JI0POBBIO JIFOACH, MMPABUJI MIOBEICHNUS HA TPAHCIIOPTE
Y Ha JIOporax;

- (opmupoBaHHE OCHOB  OJKOJIOTMYECKOW  KYJIbTYPhl, = COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTHUECKOTO MBIIUICHHS, PA3BUTHE OIBITA IKOJIOTHUECKH
OpPUEHTUPOBAHHON  PEe(IEKCUBHO-OIIEHOYHOM W  NPAKTHUUYECKOW  JCATEIbHOCTH B
KU3HCHHBIX CUTYaIIHSX;

- OCO3HAHWE 3HAYEHUS CEMbH B JKU3HU UYEJIOBEKA M OOIECTBA, MPUHATHE IIEHHOCTH
CEMENHOM KM3HHU, YBOKHUTEIBHOE M 3a00TINBOE OTHOIIIEHUE K WICHAM CBOCH CEMBH.

MeTtanpeameTHbie

- YMEHHE CaMOCTOSITCIIBHO ONPEAeATh IIeJM CBOEro OOY4YCHHUS, CTaBHTh H
dbopmynupoBath ayis ceOs HOBBIE 3amaud B ydeOe M TMO3HABATEIBHOW NEATEIbHOCTH,
pa3BUBaTh MOTUBBI 1 HHTEPECHI CBOCH IMO3HABATEIHHOU JEATEIHLHOCTH;

- YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh IYyTH TOCTMDKCHHS IIEJIeH, B TOM YHCIIE
aJlbTEpHATUBHBIC, OCO3HAHHO BBIOMpaTh HaumboJsiee A(PPEeKTUBHBIE CIOCOOBI pEIIeHUs
y4eOHBIX M IMO3HABATEIBHBIX 33/1a4;



- YMEHHME COOTHOCHUTH CBOM JEWUCTBUA C IUIAHUPYEMBIMU PE3YJIbTaTaMH,
OCYILECTBJISATE KOHTPOJIb CBOEW MAECATEIBHOCTH B IPOLECCE AOCTHKEHUS pEe3yJbTaTta,
ONpENENsATh CIOCOObl JIEWCTBHM B paMKax MPEIIOKEHHBIX YCIOBUM MU TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JAECHCTBHS B COOTBETCTBUU C U3MEHSAIOUIEHCS CUTYalUE;

- YMEHHE OIICHUBATh MPABUIBLHOCTH BBIMIOJHEHUSI y4eOHOUM 3a/auu, cOOCTBEHHBIC
BO3MOKHOCTH €€ PEILICHHS;

- BIJIAJICHUE OCHOBAMH CAMOKOHTPOJI, CaMOOLEHKHM, NPHUHATHS PpEUICHUU W
OCYIIECTBIECHUS OCO3HAHHOTO BHIOOpA B Y4eOHOM 1 MO3HABATENbHOM 1€ATEIHHOCTH;

- YMEHHUE OMNpeNesaTh MOHATHS, CO3/1aBaTh 0000IIECHMsI, YCTAHABINBATh AHAJIOTHH,
KJacCU(UIIMPOBATh, CAMOCTOATEIBLHO BBIOMpaTh OCHOBAaHUA W KPUTEpUH IS
KJaccu(UKaIuy, yCTaHABIMBATh NMPUYMHHO-CIIECICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE
paccykJieHue, yMO3aKJIIOueHue (MHIYKTUBHOE, NEAYKTUBHOE W IO aHAJIOTWU) U JeNaTh
BBIBOJIbI;

- YMEHHUE CO3/]aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKH U CUMBOJIbI, MOAEIIH U
CXEMBI JUIs pelIeHUs] y4eOHBIX U MTO3HABATENbHBIX 3a/1a4;

- YMEHHE OpraHU30BBIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESTEIBbHOCTD
C yYuTeJeM U CBEPCTHUKAMH;, pabOTaTh MHJIMUBHUAYAJIbHO U B TPYIINE: HAXOAUTH OOIIee
pellIeHre U pa3peniaTb KOH(JIUKTHI HA OCHOBE COTJIACOBaHMSI MO3ULIMN U yUeTa UHTEPECOB;
(bopMynHpOBaTh, APTYMEHTUPOBATh U OTCTAWBATh CBOE MHEHME;

- YMEHHE OCO3HAHHO HCIIOJb30BaTh PEUEBBIE CPEIACTBA B COOTBETCTBUU C 3a4adyei
KOMMYHUKAIIMH JIJISl BBIPAYKEHUS CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEN; MIIaHUPOBAHUS
U PpEryJsiluM CBOEU JEATEIbHOCTH;, BJIAJICHUE YCTHOM M MHUCBMEHHOW PEYbIO,
MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

- (opmupoBaHME U PA3BUTHE KOMIIETEHTHOCTH B 0O0JacTU HCIOJb30BaHUs
MH(})OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA; Pa3BUTHE MOTUBALIMUA K OBJIAJICHUIO
KYJbTYPOU aKTHUBHOTO IOJIb30BAHUS CIOBAPSMHU U IPYTUMU ITOMCKOBBIMU CUCTEMAMMU.

IIpeameTHbIE

- (opMupoBaHHE TEPBOHAYAIBHBIX CUCTEMATHU3UPOBAHHBIX MPEJICTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUAX M MPAKTUYECKOM MPUMEHEHHWH; OBJIAJICHUE MOHATUHHBIM
armapaToM U CUMBOJIMYECKUM SI3bIKOM XHMUU;

- OCO3HaHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HayKH Kak o00JiacTu
COBPEMEHHOTO  €CTECTBO3HAHMS, XHMHUYECKHMX MPEBPAILICHUNA HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB KAaK OCHOBBI MHOTHMX SIBJICHHM XWBOM W HEXKUBOW MHPUPOIBI;
yriyOJIeHUE TIPEACTaBICHUN 0 MaTepruaibHOM €IMHCTBE MUPA;

- OBJIaJICHWE OCHOBAMU XWMHUYECKOW TPAaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATH
U OOBEKTUBHO OIICHUBATh >KW3HEHHBIC CHUTYyallud, CBSA3aHHbIE C XUMHEH, HaBBIKAMHU
0e3omacHoro oOpalieHus ¢ BeIIeCTBAMHU, HCIIOJIb3YeMbIMH B ITOBCEIHEBHOW IKW3HU;
YMEHUEM aHAJM3UPOBATh U TUIAHUPOBATH HKOJOTHYECKH 0€30MacHOE MOBEACHHUE B IETISAX
COXpaHEHMUS 3I0POBbS U OKPYIKAIOILIEH CPEbI;



- (popMHUpOBaHNE YMEHUHN yCTaHABIMBATH CBSI3W MEXKIY peajbHO HAOI0IaeMbIMU
XUMUYECKUMHU SBJICHUSIMU M TPOIECCAMH, MPOUCXOJAIIMMUA B MUKPOMHUPE, OOBSCHATH
IPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCHMOCTh UX CBOWMCTB OT COCTaBa M CTPOCHHS, a
TaK>X€ 3aBUCUMOCTb PUMEHEHUS BEMIECTB OT UX CBOMCTB;

- IpUOOpPETEHHE OMbITA MCIOJB30BAHUSI PA3JIMUHBIX METOJOB HU3YyUYCHHS! BEIICCTB:
HAOMIONCHUST 3a WX TMPEBPALIEHUSMHU I[PU TPOBEICHUU HECIOXKHBIX XHUMHUUYECKHX
HKCIIEPUMEHTOB C HCIIOIb30BAaHUEM JTAO0OPATOPHOTO 000PYAOBaHUS U IPUOOPOB;

- (QopMupoBaHUE NPEJCTABICHUNA O 3HAYCHUU XUMHUYECKOW HAayKH B PpEIICHUU
COBPEMEHHBIX 3KOJIOTHYECKUX MPOOJIEM, B TOM YHKCIIE B MPEIOTBPAIICHUNA TEXHOTCHHBIX U
AKOJIOTUYECKUX KaTacTpod;

- JUIS CJENbIX M CIA0OBUISAIIMX OOYYalOlUXCs: BIAJCHUE MPaBWIAMH 3aIUCH
XUMHUYECKUX (OPMYJ C UCIOJIb30BAHUEM PEIbePHO-TOYCUHON cUCTEeMbl 0003HaueHui JI.
bpaiis;

- sl 00y4aroIMXcsl ¢ OrpPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBS: BJAJCHUE
OCHOBHBIMU JTIOCTYITHBIMU METOJIAMU HAYYHOT'O TTO3HAHUS, UCIIOJIb3YEMBIMUA B XUMHH.

1.4. KoaunyecTBO qacoB Ha O0CBOCHHEC nporpaMmmbI ANCIMUIIJINHBI

MaKCUMaJbHOW y4eOHOM Harpy3ku (Bcero) oOywaromierocsi mo 00pa3oBaTenbHON
nporpamme — 144 yacoB, B TOM YHCIIE:

00s13aTeNTbHON ayTMTOPHON yueOHOM Harpy3ku odydaromerocst — 132 yaca.

1.5 BapuaTuBHaf 4acTh
BapuaTuBHas 4acTh OTCYTCTBYET.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUTLIMHBI

2.1. O6beM yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Tabmuma 1

Bujx yueOHoI padoThl Oobvem uacos
MaxkcumanbHasi yueOHasl HArpy3Ka (Bcero) 180
Oo0s13aTesibHAs ayIMTOPHAsA y4eOHasi Harpy3Ka (Bcero) 132
B TOM YHCIIE:
JIEKIUU, YPOKH 48
J1a00paTOPHBIE 3aHATHUS 36
MPAKTUYECKUE 3aHATHS 48
CamocTrosiTeJibHas padoTa 36
HroroBas arrecTanms: nepsslii ceMectp Au(GHepeHIInpPOBAHHBIN 180
3a4eT/BTOPOIl ceMecCTp dK3aMeH




2. TemaTH4yeCKUil IJIAH U coJep:KaHue YUeOHOH TUCIIUIJIMHBI

Tabmuna 2
Haunmeno
Copaepxxanue yuyeOHOro Mmarepuasia (0OCHOBHOe U NPodecCHOHAILHO-OPHEHTHPOBAHHOE), Ja0opaTopHble © | O0beM
BAMIE pasiesion NPaKTHYeCKUEe 3aHATHS, IPUKJIATHON MOLYJIb 4acoB
U TeM
1 2 3
OcHoBHOE coep:KaHue 102
Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 8
Tema 1.1. OCHOBHOE COIep:KAHME 6
Crpoenue Teoperuueckoe o0yueHue 4
aTOMOB CoBpeMeHHass MOJENb CTPOSHHUS aroMa. OIJIEKTpOHHas KoHdurypamus atoma. Kraccudukanms XUMHUYECKHX
XUMHAYCCKHUX 3NIEMEHTOB (s-, P-, d-a;memMenThl). BajeHTHbIC 37€KTPOHBI. BalleHTHOCTh. DIIEKTPOHHAs MPHPOJA XUMHUYECKOH CBSI3H.
JJIEMEHTOB U (JneKTpooTpulaTeabHOCTh. KoBajeHTHas CBA3b, €€ pa3HOBHJIHOCTH M MEXaHU3MbI 00pa30BaHUs (OOMEHHBIH M JTIOHOPHO- 4
npupoja akuenTopHselit). MoHHas cBsa3b. MeTannuueckas cBsi3b. BonopoaHast cBsi3b. MeKMOIEKYISIpHBIE B3aUMOIEHCTBUS.
XUMHYCCKOM W30TONBI, OCHOBHOE U BO30YXKIEHHOE COCTOSIHUE aToMa, THOpUIN3aIisl aTOMHBIX OpOUTAaJei.
CBASH IIpakTnyeckue 3aHATHSA 2
Pemenue npakTuyeckux 3aJJaHUi Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpapuueckux GopMyl 2JIeMEeHTOB 1—4 reprooB.
Pemenne 3agaHuii Ha HCIONB30BAHME XHMHMYECKOW CHMBOJIMKA W Ha3BaHUM COEAVMHEHUN II0 HOMEHKJAType
MEXIYHAPOAHOTO COK03a TEOPETUYECKOW M NMPUKIAAHOW XMMUU U TPUBUAIBHBIX HAa3BaHUU I COCTaBJICHUS XUMHUYECKUX 2
(dbopMyIll IBYXaTOMHBIX COEAMHEHUU (OKCHUIOB, CYIb(UAOB, TUAPUIOB U T.I.) U APYTHMX HEOPraHMYECKHX COEAMHEHUN
OTJEIIbHBIX KJIACCOB.
Tema 1.2. OCHOBHOE COIepIKAHME 2
[Iepnonuu Teopernueckoe odyuenune
CCKMH 3aKOH W IpakTHYecKue 3aHITUS 2
Tabiuia AN. [Tepuonnueckas cucrema xumuueckux snemMeHToB .M. MenneneeBa. @usznyeckuit cMmbici [leprnoandeckoro 3akoHa
Memnzeneesa J.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB, 00Pa3yeMbIX UMM MTPOCTHIX U CIIOKHBIX
BELICCTB B COOTBETCTBMM C IOJIOXKCHHEM XHMHYECKOro 3yieMeHTa B Ilepmoanueckoi cucreme. MUpOBO33peHYECKOE H 5

HayyHoe 3HaueHue Ilepuonmueckoro 3akona /[[.JMI. MengneneeBa. Ilpornossr J[.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX JJIEMEHTOB.
PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA XapaKTEPU3aLUI0 XUMHUYECKUX 3JIEMEHTOB




«Mertamniyeckue / HEMETAIUYECKUE CBOWMCTBA, 3JIEKTPOOTPUIIATEIILHOCTh W CPOJICTBO K JJIGKTPOHY XHMHYECKUX
OJICMCHTOB B COOTBCTCTBUC C HX IJICKTPOHHBIM CTPOCHHEM UM II0JIO)KCHHUCM B HCpHOI[H‘-IGCKOfI CUCTEMC XHUMHUUYCCKUX
anemeHToB .M. Menaeneeray.

Pa3nen 2. XuMnyecKue peakunu 12

Tema 2.1. OCHOBHOE COIep:KAHME 6
Tunsr Teopernueckoe odyuenune 2
XUMHYICCKHX Knaccudukanuss ¥ THIBI XMMHUYECKMX PEAKIUKA C Y4YacCTHEM HEOpPraHMYEeCKUX BemiecTB. KoinyecTBEHHbIE
peakuuii OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHUU U PACUYETHI MO YPABHEHUSAM XUMHUYECKUX PEaAKIIUi.

Mounb Kak eIMHMIIA KOJIMYeCTBa BelecTBa. MolsipHas macca. 3aKOHbI COXPAaHEHHS MAcChl U HEPruu. 3aKOoH ABOTAJIpoO. 9
Mousipabiii 00beM ra3oB. OTHOCUTENbHAS IIIIOTHOCTD Ia30B.

Peaknmm xoMIuiekcooOpa3oBaHusl C y4aCTHEM HEOPTaHWYCCKUX BEIIECTB (Ha MPUMEpe THIPOKCOKOMIUICKCOB ITMHKA
U QJIIOMUHUS).

[MpakTnyeckune 3aHATHS 4

CocraBiieHne ypaBHEHUH peaklnii COeIMHEHUSs, Pa3I0KEHUs, 3aMeIlIeHUs, OOMeHa. YpaBHEHUS peaklnii ropeHus,

HMOHHOTO 00MEeHa, OKHCIEHHUSI-BOCCTAHOBIICHUS.

Pacuer KOIMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BEIIECTB M MPOAYKTOB peakiuu. PacyeT KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTA PEAKIIUU COSIMHEHHUSI, €CIIU OJHO U3 BEUIECTB JIaHO B M30BITKE U/UJIH COACPKHUT npumecH. Pacuet 2
MacCOBOM MJIM 0OBEMHOM JOJM BBIX0/1a MPOAYKTa PEAKIIUU COCTUHEHUS OT TEOPETUUECKH BO3MOXKHOTO. PacyeT 00 beMHBIX
OTHOIIEHUH ra3oB. Pacuer macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOJIYKTA PEAKIMH, €CJIM OJHO U3 BEIIECTB JIaHO B BHUJIE
pacTBOpa € ONMPENEIEHHOW MacCOBOM J0JIEM paCTBOPEHHOTO BEIIECTBA.

VYpaBHeHUsI OKUCIEHUA-BOCcCTaHOBIEHUsA. CreneHb okuciaeHus. OKHUCIUTENb U BOCCTAaHOBUTENh. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIMU B TMPUPOJIE, MNPOU3BOJCTBEHHBIX MpOIECCaX U IKUZHEIEATEIbHOCTH OPTraHU3MOB.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIA NOTEHIIMAN cpelibl. COCTaBlIeHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX 2
peakiuii METOIOM DJIEKTPOHHOTO OanaHca. THUMWYHBIE HEOPTaHUYECKHUE OKHUCIUTENH M BOCCTAHOBHTENTH. DJIEKTPOJIU3
PacTBOPOB U PacIlyiaBOB COJIEH.

Tema 2.2. OcHoBHOe coiep:KaHue 4
DIEeKTPONUTHYECKA Teopernyeckoe o0yueHue 2
s auccourands U |(Teopus 3IEKTPOJUTUYECKON auccoruanuu. Peakinuu moHHoro ooMeHa. CocraBiieHHWE peaklMii HOHHOTO OOMEHa IyTeM
MOHHBI! 0OMeH COCTABJICHHS UX TOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHHUIA. 5

Iuaponu3 comeid. 3HadyeHHWE THAPOIM3a B OMOJIOTMYECKHMX OOMEHHBIX mporeccax. [IpuMeHeHue Truaponusa B
MIPOMBIILIIIEHHOCTH.

JlabopaTopHble 3aHATHSA 2




JIaGoparopHas paboTa «Peakuuu ruipoan3a.

HccnenoBanue cpenpl pacTBOPOB COJei, 00pa30BaHHBIX CHIBHBIMH M CIA0BIMU MPOTOJIMTAMHU, U UX pPEAKUUi C 2
pacTBopamH 1IesIoun U kapooHara Hatpusi. CoCcTaBIeHHE PeaKLUii THAPOIIH3a COJICH.

Konrtpoin

CrpoeHue BemecTBa U XUMHYECKUE PEAKIIUH. 2
Has padora 1

Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BeLIeCTB 24

Tema 3.1. OcHoOBHOE co/lep:KaHue 6
Knaccupukanmus, Teopernueckoe o0yueHune 2
HOMCHKIATypa  H [Ipenmer HeopraHmveckoi XuMuu. B3zanMocBs3p HeopraHmueckux BemiecTB. Kiaccuukanus HEOpraHMYECKHX
CTPOCHHC BemtecTB. [IpocTbie u cinoxHble BeniecTBa. OCHOBHBIE KIACChI CIOKHBIX BEIIECTB (OKCHJIbI, TUAPOKCHUIbI, KUCIOTHI, COJIN).
HCOPraHUYCCKUX  |HomMeHKJIaTypa U Ha3BaHHWE HEOPTaHMYECKUX BEIIECTB UCXO/S U3 UX XUMUYECKOU POPMYJIbl UIIM COCTaBICHUE XUMHUYECKON
BCILICCTB (bopMyIIbl HCXO/IS U3 Ha3BaHUS BEILECTBA 10 MEXIYHAPOJHON WM TPUBHAIBHON HOMEHKIIATYPE. 5

Me:xmMornekyispHble B3aumoaencTsus. Kpucramiornaparsl. ArperatHele COCTOSHUA BelecTBa. Kpucramueckue u
amop@dHsble BeuiecTBa. TUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHAs, HIOHHAsA, MeTaJlIn4ecKas). 3aBUCUMOCTb
(u3MYECKUX CBOWCTB BEUIECTBA OT TUIIa KPUCTAIIMYECKOH peteTku. [IpununHbpl MHOrooOpasust BELECTB.
CoBpeMeHHbIE MPEACTABIEHUS O CTPOEHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BemiecTB. JKUaKe KpucTauibl.
IIpakTnyeckne 3aHATHSA 4
Pemenue 3aa4y Ha pacueT MaccoBOi J10J11 (Macchl) XUMUYECKOTO 3JI€MEHTA (COEMHEHMSI) B MOJIEKYJIE (CMECH).
Pemenne npaktuyeckux 3aaHuil Mo Kiaccu(UKalMKM, HOMEHKIAType U XMMHUYECKUM (POpMysiaM HEOpraHMYEeCKHX
BEIIECTB PA3JIMYHBIX KJIACCOB (Ha3bIBaTh M COCTABIATH (POPMYJIBI XUMHUYECKUX BEILIECTB, ONMPEAEATh MPUHAIICKHOCTD K 4
KJ1accy).
HcTounnku xumMudeckoi HHGpopManuu (HaydHas U yueOHO-Hay4yHas TUTepaTypa, CpeAcTBa MacCoBOi nH(popMaluy,
cetb HTepHeT U npyrue). [lonck nnpopmanmu no Ha3BaHUSIM, HASHTH(PHUKATOPAM, CTPYKTYPHBIM (GOopMyJiaM.

Tema 3.2. OcHoBHOE coep:KaHue 12
®usuko- Teopernveckoe odyuenune 6
XHMHYICCKHC Mertamnel. O6mue (uznyeckre U XUMUYECKHUe CBOMcTBa MeTayuioB. CriocoObl MmonydyeHHs. 3Haue€HHe METaJIOB U
CBOHCTBA HEMETAJIJIOB B MPUPOJIE U KUZHEACSITEIbHOCTH YeJIOBEeKa U opraHu3MoB. Koppo3usi MeTaioB: BUABI KOPPO3UH, CIIOCOOBI 2
HECOPraHUYCCKUX 331U Thl METAJUIOB OT KOPPO3HUHU.

BCIICCTB Hemetamner. OOmue (u3ndeckne ¥ XMMHYECKHE CBOMCTBA HEMETA/UIOB. THIMYHBIC cBOWicTBa MetauioB 1Y— Y| 5

rpymi. Knaccudukanus 1 HOMEHKIaTypa COeqUHEHUH HeMeTalIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.




XUMHUYecKre CBOMCTBA OCHOBHBIX KJIAcCOB HEOPTraHUYCCKUX BCHICCTB (OKCI/I,I[OB, TUAPOKCHUI0B, KHUCIIOT, coJiell u

Ip.). 3aKOHOMEPHOCTH B H3MEHEHHUU CBOWCTB IPOCTBIX BEIIECTB, BOJOPOJIHBIX COEAVUHEHMH, BBICHIMX OKCHAOB M 2
THIPOKCHUJIOB.
IIpakTnyeckune 3aHATHSA 4
CocraBiieHHE ypaBHEHUN XMUMHYECKHMX PEAKIUl C y4aCTHMEM IpOCTbIX U CIOKHBIX HEOPraHMYECKHUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETANIOB M aM(OTEpHBIX 3JIEMEHTOB; HEOPTraHMYECKHX KHCIOT, OCHOBAaHMH M aM(OTEpHBIX
TMIPOKCUIOB, HEOPTAaHUYECKHUX COJIEH, XapAKTEPU3YIOIUX X CBOWCTBA. 4
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOMCTBA M IIOIY4YEHHME HEOPraHUYECKHX
BEIIECTB.
JlabopaTopHble 3aHATHUS 2
JlaboparopHast pabota «CBOHCTBA METAJUIOB U HEMETAJUIOBY.
HccnenoBanne pU3MUECKUX U XUMUYECKUX CBOWCTB METANIOB M HEMETAJUIOB. Perienne sKCepiuMeHTaIbHBIX 33124 5
10 CBOMCTBaM XMMHUYECKMM CBOMCTBAM METAJIOB U HEMETAJIJIOB, 10 PACIIO3HABAHUIO U IIOJYYEHHUIO COCIMHEHNN METaJIJIOB
U HEMETAJUIOB.

Tema 3.3. OcHoBHOE coep:kaHue 4
I[ponsBoxacTBO Teoperuueckoe oGydyenue 2
HEOPraHnICCKUX OO1u11e npeacTaBaeHHs O IPOMBIIIIICHHBIX CIOCO0aX MOJy4YeHHs] XUMHUUECKUX BEIIECTB (Ha MpUMepe MPOU3BOCTBA
BEIIECTB. aMMMaKa, CepHON KUCIIOTBHI).
3HadyeHne 1 UYepnas u uBerHas wMetauryprus. [IpakTudyeckoe INpUMEHEHHE DJIIEKTPOJM3a Ul IOJYYEHUs IIEJIOYHBIX, 2
IIPUIMCHCHHC B|111€7104HO3EMENbHBIX METAJIJIOB U aTtoMUHUS. CTEKJIO U CHJIMKATHAs: IPOMBIIIIIEHHOCTb.

OBITY u Ha [IpoGiema 0TX0/10B U MOOOYHBIX MPOAYKTOB.
IIPOU3BOACTBC IIpakTnyeckue 3aHATHSA 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUN O POJIM HEOPTAaHUYECKOW XMMUU B Pa3BUTUU MEAMIIMHBI, CO3aHUN
HOBBIX MaTE€pPHAJIOB (B CTPOUTEILCTBE U JP. OTPACISAX MPOMBIIIIIEHHOCTH), HOBBIX UCTOYHUKOB SHEPTUU (a1bTepHATUBHBIE 2
MCTOYHMKH SHEPIUH) B PELICHUH IIPOOIIEM SKOJIOTHUECKOM, YHEPreTHUECKOM U MUILEBOM O€30MacHOCTH.

Kountpoas .

CBolicTBa HEOPraHNYECKUX BEILIECTB. 2
Has pa0ora 2

Pa3nen 4. CTpoeHue ¥ CBOIiCTBA OPraHNYEeCKUX BelIeCTB 28

Tema 4.1. OcHoOBHOe coiep:KaHue 4
Knaccugukanmus, Teopernueckoe o0yueHmne 2
CTPOCHHE u IIpeamer opranndeckoil Xumun. B3anMoCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB. 2




HOMEHKJIaTypa
OpraHUYECKUX
BELIECTB

XUMUYECKOE CTPOEHUE KaK IOPSINOK COCIAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE
[IOJIOKEHNUS TEOpUM XHMHUYECKOTO CTPOEHMs OpraHudeckux coeauHeHuit A.M. bymiepoBa. VYriiepoaHblil ckeneT
OpPraHUYeCcKOM MoJieKyNbl. MOJEKyIspHbIe W CTPYKTYpHBIE (pa3BepHYTBIC, COKpAILEHHBIE) XHUMHUYECKHE (HOPMYIIBL.
3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHYECKOI'O CTPOECHHUS MOJeKyl. HM3omepus u u3oMmepsl (CTpyKTypHas,
reoMeTpuueckas (1uc-rpaHc-u3oMepusi). KpaTHocTh XMMHUECKOH CBSI3H.

[Tonatue o ¢pyHkunoHanbHOM rpymnme. IIpuHnune! knaccuukanuu OpraHUYecKUX COeqUHEHUH. MexayHapoaHast
HOMEHKJIATypa ¥ IIPUHLUIIBI HOMEHKJIATYPhl OPraHUYECKUX COEAUHEHUN.

IlpakTHyeckue 3aHATUSA

HomeHnknarypa opraHMuecKUX COCAMHEHUI OT/IENbHBIX KJIacCOB (HACBHILCHHbIC, HEHACBILICHHbIE U apOMaTHUYECKUE
YIJIEBOAOPOAbI, CHHUPTHI, (DEHOJBI, aJbAErHJbl, KETOHbI, KapOOHOBbIE KHCIOTBI M Jp.) CocTaBieHHE MONHBIX MU
COKpALIEHHBIX CTPYKTYPHBIX (OpPMYJ OPraHMYECKHMX BEIIECTB OTIENIbHBIX KJACCOB, MCIONb3ysd HX Ha3BaHUA IIO
crcTeMaTH4eckol HOMEHKJarype. Pacuersl mpocreiimield (GopMynbl OpraHMYeCKOH MOJIEKYJIbl, UCXOMs U3 3JIEMEHTHOTO
cocrtana (B %).

Tema
CBolicTBa
OpraHUYECKUX
COCJIMHEHU I

4.2.

OcHoOBHOE co/lep:KaHue

14

TeopeaneCKoe oﬁyqeﬂue

10

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMUYECKUX COCIUHEHUHN OTNIEIBHBIX KIAcCOB (OCOOCHHOCTH KIIACCU(UKANNU U
HOMEHKJIATYpbl BHYTPU KJIacca; TOMOJIOTHYECKHH psia U oOuias Gpopmyna; uzomepusi; Gu3NYecKue CBOWCTBA; XUMHUECKHE
CBOMCTBA; CIIOCOOBI TIOJIYUCHHUS):

— NPEACIIbHBIC YITIEBOAOPOIbI. FopeHI/Ie MCTAaHA KaK OJWH N3 OCHOBHBLIX HCTOYHHUKOB TCIlJIa B ITPOMBINIJICHHOCTU U
6BITy. CsoiicTBa IMPUPOAHBIX YIIIEBOAOPOAOB, HAXOXKACHUC B IPUPOJAC U IPUMCHCHHUEC AJIKAHOB,

— HENPEACIBbHBIC W APpOMATHYCCKUC YIJICBOAOPOIBI. HOJ'II/IMepI/ISaHI/IH OTWJICHA KAaK OCHOBHOC€ HaIIpaBJICHUC €TI0
HCITIOJIB30BaHMA. FopeHHe AlCeTUJICHA KaK UCTOYHHK BBICOKOTEMIIECPATYPHOTO IIJIAMCHH JJIS1 CBAPKU U PE3KH MCTAJLJIIOB,

— KHUCJIOPOJCOJEpKaIINe COeNUHEHUs (CIUPTHI U MPOCThie 3(PUphl, HEHOIBI, anbJAETHABl U KETOHBI, KapOOHOBBIE
KUCIOTBl W WX TNpou3BoAHble). IIpakTHyeckoe NpUMEHEHHE OSTWICHIIHMKONS, TIiulepuHa, ¢(enona. Ilpumenenue
¢dopmanpaeruia, aneTaabAeruia, YKCYCHOM KHCIOThl. Mblila KaK COJIM BBICHIMX KapOOHOBBIX KHMCJIOT. Moromue cBoiicTBa
MBLJIa;

— a30TCO/IepXKAIINe COSTUHEHUS (AaMUHBI 1 aMUHOKHCIIOTHI, OCIIKH).

Knaccudukanus 1 0coOEHHOCTH OpraHMYecKux peakiuil. Peakiumonnsle neHTpbl. Paaukansl. [lepBoHadanbHbe
MIOHATHS O TUIIAX M MEXaHU3MaX OPraHU4YECKUX PEaKIIUM.

IIpakTuyeckune 3aHATHSA

Pemenne wnemouek mpeBpalleHU Ha TEHETUYECKYI0 CBA3b MEXIYy KlaccaMH OpPraHMYeCKHX COEIUHEHHH ¢




COCTaBJICHUEM HAa3BaHUM OPraHWYECKUX COCNMHEHUH II0 TPUBMAIBHOM WM MEXIYHAPOJHOM CHCTEMaTH4EeCKOU
HOMEHKJIaType. PelieHne pacyeTHbIX 3a1a4 110 yPABHEHUSAM PEAKLMM C y4aCTHEM OPraHUYECKHUX BEILECTB.

JlaGopaTopHble 3aHSITHSI 2
JlaboparopHas pabota «IlomyueHue 3TUIICHA U U3YYCHUE €TI0 CBOWCTBY.
[Tonmy4yenue »TuIeHa U3 ATaHOJIA B TAOOPATOPUH U U3YyUEHHE €ro GU3NIECKUX U XUMUYECKHX CBOUCTB. CocTaBiieHHE 5
peakuuil IPUCOCINHEHN U OKUCICHUS HAa IpUMeEpe dTUiIeHA. PellleHne pacyeTHBIX 3a7ad C MCIOJBb30BAaHUEM ILNIOTHOCTH
ra3osB I10 BOJIOPOJlY U BO3AYXY.

Tema 4.3. OcHoBHOE co/lep:KaHue 8
Opranunueckue Teoperuueckoe oGy4uenue 6
BCIICCTBA B buoopranunueckue coenunenusi. I[IpumeneHune u Ouojoruueckas posib YrieBoaoB. OKHUCIECHHE YIJIEBOIAOB —
AKUZHENCATCIIPHOCT [ yiCTOYHHUK SHEPTUH KUBBIX oprann3mMoB. O0nacTu nmpuMeHeHUs: aMUHOKHUCIOT. [IpeBpaiiienus 0enKoB MUIIHU B OPTaHU3ME.

u 1CJIOBCKA. | buonoruueckue GyHKIUU OenkoB. buonornueckue QyHkuuu >kupoB. Ponb opraHnyeckoil XMMHUU B pEIICHUU MPOOIEM 4
[Tpou3BOACTBO M| mumieBoit 630MaCHOCTH.
HPUMEHEHHEC HyxknenHoBble KUCIIOTHI: cocTaB u cTpoeHue. Ctpoenue Hykineotu10B. CoctaB HykiaenHoBbix kucioT (JJHK, PHK).
OpraHu4IcCKUX Posp HyKJIIEMHOBBIX KHCIIOT B )KM3HEAEATEIbHOCTH OPTaHU3MOB.
BCHICCTB B [Tpon3BOJICTBO OpPraHMYECKUX BEMISCTB: IPOW3BOJCTBO METaHONa, mepepaborka HedTu. [lommdTHiIeH Kak
HPOMBIIUICHHOCTH | ¢y ITHOTOHHAXKHBIM TPOAYKT XUMHUYECKOTrO Mpou3BojcTBa. [Ipumenenune stuineHa. [Ipon3BoICTBO M IPUMEHEHHE KaydyKa
U PE3UHBI.
CHUHTEeTHYECKHME M HUCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHHE, CBOMCTBA. [lpakTHueckoe HCIOJIb30BAHHE BOJIOKOH.
CuHTeTHYeCKHe IUICHKH: W30JSIUs M TMPOBOJOB, MEMOpaHbl [UIsl ONPECHEHHUsS BOJIbI, 3allUTHBIC TUICHKHA s 2
aBTOMOOWIIEH, TUIACTBIPU, XUPYPTUUECKUE MOBSI3KUA. HOBBIE TEXHOIOTHH JAlbHEHIIIETO COBEPIIEHCTBOBAHUS TTOJTUMEPHBIX
MaTepHuaoB.
Ponw oprannyeckoit XuMuu B perieHu Mpo0aeM dSHEPTeTUIeCKOr 0€30MMacHOCTH, B Pa3BUTHU MEIUITMHBI, CO3IaHIHI
HOBBIX MaTE€pHaIOB, HOBBIX UICTOYHUKOB DHEPTUH (JIbTEPHATUBHBIC UCTOUHUKHU YHEPTHUH).
IIpakTnyeckune 3aHATHSA 2
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN IO COCTABICHUIO XHMHYECKHUX PEAKIUH, OTPaKarOIINX 5
XUMHYECKYIO aKTUBHOCTh OPTaHUYECKUX COCIMHEHUH B Pa3IMYHBIX cpeax (MPUPOIAHBIX, OMOIOTUIECKHIX, TEXHOTEHHBIX ).

Kounrtpoas .

CTpykTypa U CBOMCTBA OPTraHMYECKUX BEIIECTB. 2

Has padora 3
Paspean S. Kunernveckne u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX PeaKIuii 12
Tema S5.1. OcHoOBHOe coiep:KaHue 4




Kunernueckue

Teopernueckoe o0yueHue

3aKOHOMEPHOCTH Xumnueckue peakiuu. Kiaccupukanus XUMHYECKMX peakuuil: 1o ¢a3oBoMy cocTaBy (TOMOIEHHbIE W
IIPOTEKAHUSA reTepOoreHHbIe), 10 NCIOIb30BAHNIO KaTalln3aTopa (KaTaTUTUUECKUE U HEKAaTaJIUTUYECKHE).
XUMHUYCCKHUX CKOpOCTh peakiiu, € 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPHPOJIBI PEATUPYIOMINX BEIIECTB, KOHIICHTPALUU
peaxuuii pearupymoomux BemecTs, Temrneparypsl (mpaBwio Bant-T'odda), mnomanm peaknuoHHOW NOBEPXHOCTH, HATHYUSL
KaTtayus3aTopa. Posb KaTanu3aTopoB B IPUPOJIE U IPOMBILIUIEHHOM IIPOU3BOJCTBE.
OHeprus akTUBaluu. AKTUBMpPOBaHHBIN KoMIuiekc. Karamuzaropbl n katanus. Posib kaTaiau3aTopoB B MpUPOJE U
IIPOMBIILIJIEHHOM IIPOM3BOCTBE.
JlaGopaTopHble 3aHATHUS
N3yueHne 3aBHUCHMOCTH CKOPOCTM XWUMHYECKOW pEaKIUMU OT KOHLEHTpAlUuW pearupyrolux BeleCTB U
TEMIIEPATyPBI.
JlaboparopHast paboTa Ha BEIOOD:
1. JlaGoparopnasi pabora «OmpenerneHre 3aBUCHMOCTH CKOPOCTH PEAKIHWU OT KOHIICHTPALUH pPearupyrommx
BeniecTBy. MccnenoBaHue 3aBUCHMOCTH CKOPOCTH pEakLMU OT KOHIEHTpauuu. OnpeneneHue KOHCTAHTBI CKOPOCTH
peakiuu rpaduuecKuM METOIOM.
2. JlaboparopHast pabota «OmnpezneneHue 3aBUCHUMOCTH CKOPOCTH pPEaKIMU OT TeMmmepaTypb». MccienoBaHue
3aBUCHUMOCTH CKOPOCTH PEAKLUY OT TEMIIEpaTyphbl. Pacuer sHEpruM akKTUBALMK PEAKLUU.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHauu3 (AKTOPOB, BIUSIOIIMX HAa H3MEHEHHE CKOPOCTU
XMMHYECKON PEaKIIuu.
Tema 5.2. OcHoOBHOe coiep:KaHue
Tepmoaunamuyeck Teoperuueckoe o0yueHune
ue Krnaccudpukanus XuMHYecKUX peakuuil: 1o TermioBoMy 3¢ ¢deKTy (3K30TepMHUYECKHe, SHJIOTEPMHUYECKHE), IO
3aKOHOMEPHOCTH  (oOpaTuUMOCTH (0OpaTuMble U HeoOpaTtuMeble). TermnoBbie d3PPEKThl XUMUYECKUX peakuuid. TepMOXUMHUECKUE YpPaBHEHHUS.
HPOTCKaHUA O6patuMocTh peaknuii. XMMUYECKOe PaBHOBECHE M €r0 CMEIIEHUE MO IEUCTBUEM Pa3IMUHBIX (DAKTOPOB (KOHIICHTPAIIHS
XUMHYCCKUX peareHToB WM MPOAYKTOB pEaKIMH, AaBIIEHUE, TeMIeparypa) JUisl CO3JaHMsl ONTUMANIbHBIX YCJIOBUHM MpPOTEKaHUS
peakuuii. XUMHMYECKHX TTPOIIECCOB.
PaBHoBecue [Tonatue 06 »HTamBIMU M SHTponuu. DHeprus ['m60ca. 3akon I'ecca m cienctBus U3 Hero. Pomb cmemnieHus
XUMHYECKHX paBHOBECHS B TEXHOJIOTUYECKUX IIPOLIECCaX.
peaxuui IMpakTHyecKkue 3aHATHS

[Mpunun Jle llarense. Bnusiaue pa3nuyabix (akTOpoB HA U3MEHEHUE PABHOBECHSI XUMHUECKUX PEaKLUH.
3aKOH JEUCTBYIOIIMX MacC W KOHCTaHTa XHWMHYECKOrO0 paBHOBeCHs. PacueTbl paBHOBECHBIX KOHIICHTpaIui
pearvpymomux BeIecTB U NPOoAYKTOB peakiuii. Pacuersl TemnoBoro ¢ ¢dexra peakuu.




Pemenne IMPAKTUKO-OPUCHTHUPOBAHHBIX SaﬂaHI/Iﬁ Ha IIPHUMECHCHUC IIPUHIUIIA Jle-1llaTenpe JJIsT  HaXOXICHHA
HaIlpaBJICHHUA CMCIICHUA paBHOBCCHUSA XHUMHYSCKOMN PCakiu U aHaJIN3 d)aKTOpOB, BIMAKOINKUX HAa CMCIICHUC XHMHUYCCKOI'O

paBHOBECHSI.
JlaGopaTopHble 3aHSITHS 2
JIaGoparophas pabota «/3yyeHue BIUAHUS Pa3IUUHBIX (PAKTOPOB HA CMEIIEHHE XUMUYECKOTO PABHOBECHUS».
HccnenoBanne BIUSHUS HM3MEHEHMS] KOHLEHTPALMU BEILLECTB, PEAKLUU CPENbl U TEMIIEpaTypbl Ha CMEILIECHHE 9
XUMHUYECKOro paBHOBecHs. (CpaBHEHME IOJIYYEHHBIX pPE3YJIbTATOB C TEOPETHUYECKH IPOTHO3UPYEMBIMHM Ha OCHOBE
npunnuna Jle [larense.

KonTpoan .

CKopocTh XMMHUYECKOH peakliiy U XUMHUYECKOE PaBHOBECHE. 2
Has pa0ora 4

Pasnea 6. JlucnepcHbIe CHCTEMBI 10

Tema 6.1. OcHoOBHOe coiep:KaHue 4
HucnepcHbie Teoperuueckoe o0yueHue 2
CHCTEMBIL u HucnepcHble cuctemsl. Kosmonaasle cuctemsl. MICTHHHBIE pacTBOpHI.
haxTOpEI nx PacTtBopenue kak ¢puznko-xumuueckuii npouecc. PactBopsl. CriocoObl IpUTOTOBIEHUS pacTBOPOB. PacTBOPUMOCTS.
YCTOHYMBOCTH MaccoBasi 70Ji1 pacTBOpEHHOro BeniectBa. [IpenenbHO AOMyCTHMBbIE KOHUEHTPALMU M WX MCIOJIb30BAaHUE B OI[CHKE

9KOJIOTMYECKOM 0€3011aCHOCTH. 2
Krnaccudukanusa nucnepcHsIx cucreM 1o coctaBy. CTpoeHue U (akTopbl YCTOWYMBOCTU JUCIEPCHBIX CHCTEM.
PacriozHaBaHue HCTUHHBIX pPacTBOPOB, KOJIJIOWJHBIX pacTBOPOB U rpyboaucrnepcHbIXx cucteM. CTpoeHHe MHIIEIUIBI.
PaccenBanue cBeta npu NPOX0KACHUU CBETOBOI'O IMMyYKa Yepe3 ONTUYECKHU HEOAHOPOAHYIO cpeny (3ddexra Tunnans).
IMpakTuyeckue 3aHATHSA 2
Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Perienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI Ha TUCTIEPCHBIE CUCTEMBI, HCIIOJIb3YeMbIE B OBITOBOM U 9
MIPOU3BO/ICTBEHHON JI€ATEIILHOCTH YEJIOBEKa, C IMO3UIMH SKOJIOrMYecKoil 0e30MacHOCTH MOCIENCTBUA W TPaMOTHBIX
pereHuit mpoOeM, CBI3aHHBIX C XUMHUCH.

Tema 6.2, OCHOBHOE COIepIKAHME 4
Uccnenosanue JlaGopaTopHble 3aHATHS 4
CBOHCTB JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOBY».

AUCIEPCHBIX [IpuroToBneHnue pacTBOPOB 3a/laHHON (MOJISIPHOM) KOHILEHTPALUU (C MPAaKTHKO-OPHUEHTHPOBAHHBIMHU BOIIPOCAMHU), 2
CUCTEM I UX(ompenelieHUE Cpeabl BOAHBIX PACTBOPOB.
HICHTHHKALN JTaGoparopHas pabota «lcciienoBaHne TUCTICPCHBIX CHCTEMY. 2




HpI/IFOTOBJ'IeHI/Ie U HU3YUCHUC CBOMCTB AUCICPCHBIX CHCTEM pPa3HbIX BUIAOB: CYCIICH3UH, SMYJIbCHUHU, KOJUIOUAHOTO
pacTBopa. CpaBHeHI/Ie CBOMCTB MCTHHHBIX U KOJUIOMAHBIX PACTBOPOB, BBIABJICHHUEC OCHOBHBIX pa:muqm”l MCKAY HUMMU.

Konrtpoin
JlucriepcHbI€ CUCTEMBI. 2
Has pa0ora 5

Paznea 7. KauyecTBeHHBIC peakiuy O0HAPY/KEHUS] HEOPTaAaHMYECKNX U OPraHMYeCKUX BellecTB 8

Tema 7.1 OcHoBHOE coep:KaHue 4
OOnapyxeHune IpakTuyecKue 3aHATHS 2
HEOPraHNICCKUX KagecTBeHHBIE XMMHUYECKHE DPEAKIUHU, XapakTepHbIC Ui OOHAPYKEHHS HEOPraHMYECKUX BEIIECTB (KaTHOHOB H
KaTHOHOB 1|annonoB). CocTaBiieHuEe ypaBHEHUHN peakiuil oOHapyxeHus kaTMoHOB I-VI rpynn v aHMOHOB, B T.4. B MOJIEKYJISIPHON U 9
AHHOHOB MOHHOM (hopMax.

Peakiiun oOHapy)XeHUsI HEOPraHUYECKHUX BEIIECTB B pealIbHbIX 00BEKTaX OKpY’KaroIlel cpebl.
JlabopaTopHble 3aHATHUS 2
OOHapy)xeHHe HEOPraHW4YeCKUX BelecTB (KaTHOHOB [-VI rpynn uiam aHMOHOB) € MCIIOJIb30BAaHUEM KaueCTBEHHBIX
AHAJIMTUYECKUX PEaKIU.
JIaGopatopHas paboTa Ha BBIOOD:
1. JIaGoparopHast paboTa «AHaTIUTHYECKHE peakunu KaTuoHOB [-VI rpymm».
[IpoBeneHne KadeCTBEHHBIX pEeaKLUUd, UCHOIb3YyEeMbIX NJsi OOHapy:KeHMsl KaTHOHOB | rpynmnel (kanus, HaTpus,
Marausi, ammoHusi), Il rpymnsl Ha npumepe Oapus, III rpynnel — cBuHma, IV rpynmel —  amoMuHUA, 2
V rpynnsl — xene3a (II u 1II), VI rpynnel — Hukens. Onucanue HaOMI0aeMbIX SIBICHUM M COCTAaBIEHME XMMHMUYECKUX
peaKuui.
2. JJaboparopHas paboTa «AHAIMTUYECKHE PEAKLIUU AaHUOHOBY.
[IpoBeenne KauecTBEHHBIX peakiuii, UCIIOIb3yEeMbIX Ul OOHApYKEHUsI aHMOHOB: KapOoHara, ¢ocdaTta, cynbdara,
cynb(ua, HUTpaTa, XxJopuaa u 1p. Onrcanue HabJII0JaeMbIX SBJICHUN M COCTABICHNE XUMHUUECKUX PEAKIIUH.

Tema 7.2. OcCHOBHOE cojIep:KaHue 4
OOnapyxeHne IMpakTHyecKkue 3aHATHS 2
OpraHM9eCKuX KayecTBeHHBIE XMMUYECKHE PEAKIMU, XapaKTepHbIE s OOHApYXEHHS OTAEIbHBIX KJIACCOB OPTraHUYECKUX
BCILCCTB coeiMHeHUil: (PeHOoIOB, aNbETUA0B, KpaxMasa, YKCYCHON KUCIIOTbI, aMUHOKUCIIOT U Jp. 9
OTACIBHBIX Jlenatypanusi 0€IKOB IPU HArPEBaHMH, [IBETHBIC PEAKIIMH OCITKOB.

KJIacCoB c CocraBieHre KaueCTBEHHBIX Peakluii OOHAPYKEHUSI OPTaHUYECKUX COCTUHEHUH OTIEIbHBIX KIIACCOB.
HCHOJIL30BAHIEM JlabopaTopHble 3aHSITHSI 2
KaueCTBEHHBIX

OOHapy)xeHHe OpraHMYeCKUX COEAMHEHUH OTAENbHBIX KIaCCOB. 2

peakuuii




JlabopaTopHas paboTta Ha BEIOOP:

1. JlaboparopHast pabota «KauecTBeHHbIE peaKIUuU Ha OTICIIbHBIC KJIACChI OPTaHUYCCKUX BEIIECTBY.

[IpoBeneHne KadeCTBEHHBIX PEAKIUN, UCIOIB3YEMBIX Il OOHApYXKEHHS OPraHWYECKUX BEIISCTB Pa3IMYHBIX
KJIacCOB: (PEHOJIOB, aJbJAETHIO0B, KpaxMaya, YKCYCHOM KHCIOTBI, aMMHOKHCIOT, OeikoB U jap. Onucanue HaOII01aeMbIX
SIBIICHUW Y COCTaBJICHUE XUMHUYECKUX PEAKIIUN U/UITH CXEM.

2. JJaboparopHas padboTa «KauecTBeHHBIH aHAJIN3 OPraHUYECKUX COCTUHEHHUN 110 (YHKIIMOHATBHBIM TPYIIIIaAM.

[IpoBeeHne KavyeCTBEHHBIX PEAKIMHA, WCIOJIb3YEMBIX ISl PACIO3HABAHUS OPTaHUYECKHUX BEIIECTB OTHCIBHBIX
KJIACCOB 1O (PYHKIMOHAJIBHBIM TpYIIIIaM: Ha MPUMEPE AMUHOKHCIOT M KapOOHOBBIX KHCIIOT, CIMPTOB U (PEHOJIOB,
aNbJIEru1I0B ¥ KeTOHOB. Onrcanre HabI0JaeMbIX SIBICHUN U COCTABICHHE XMMHUYECKUX PEaKIMi U/UITH CXEM.

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJepKAHME (COAepPKAHUe TPUKJIATHOTO MOAYJIs1) 42

Paznen 8. Xumus B ObITY U IPOM3BOICTBEHHO /1eSITeIbHOCTH YeJIOBeKa 6

Tema 8.1. OcHoBHOE co/lep:KaHue 6

Xumust B IIpakTHyeckue 3aHATHA 6
OBITY u B . . 4
POH3BO/ICTREHHOM DKonornyeckass 0e30MacHOCTh MOCIIEACTBUN OBITOBOW M TPOW3BOJCTBEHHOW JESTEIHLHOCTH YeNIOBEKa, CBS3aHHAS C
eATENBHOCTH nepepaboTKON BEIECTB; MOMCK U aHAIU3 XUMUYECKOW MH(POpMAIUM U3 Pa3IUYHbIX HUCTOYHUKOB (Hay4dHass U y4eOHO-

B — Hay4Has JIUTEpaTypa, CPeICTBA MACCOBOM nH(popManuu, cetb IHTEpHET U apyrue).
Keiicel (c yuerom Oyaymiei npodeccuoHaIbHOW ACATEIHPHOCTH) HA aHaNW3 WHGOPMAIMH O MPOU3BOJICTBEHHOM
NesITeIbHOCTH YEJIOBEKA, CBSI3aHHOM C MepepaboTKOM 1 MOJTydeHHEM BEIECTB, a TAKXKE C HIKOJIOTHYECKOI 0€301MacHOCTHIO.
3ammra keiica: [IpencraBieHue pe3yabTaToOB pelieHs KecOB (BBICTYIJICHHUE C Mpe3eHTaLueil) 5

*Paspen 9.1. HccaenoBanme M XHMHYECKHH aHAIU3 00BbeKTOB Omocepnbl (sl YKPYNHEHHBIX TIPYNN CHEeNHAJIbLHOCTEN/ 36
npogeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)

Tema 9.1.1. OCHOBHOE COIepIKAHME 8
OcHoBBI JlaGopaTopHble 3aHATHS 2
11abopaTopHOM JIaGoparopHast pabota «OCHOBBI JJaOOPATOPHON MPAKTUKN.

IIPAKTHKH B JlaGoparopHass mocyna U XUMUYeckue peakTuBbl. OcCHOBHbIE JlabopaTopHble omnepauud. JlabopaTtopHoe 2
NPO(ECCHOHABHBI | oGopynoBanue. TexHrKa 6e30MaCHOCTH 1 PaBHiIa paboThI (ITOBEICHNS) B TAGOPATOPHIL
X iaboparopusx IMpakTHyecKkue 3aHATUS 6
BeinonHeHne TUIOBBIX pacyeToOB M0 TEMAaTHUKE HKCIEPUMEHTa (BBIXOJ MPOJIYKTa peakIMH, Macca HaBECKU, 00BbEM
pacTBOpUTENS). 5

OO0paboTka NaHHBIX, aHAINW3 M OLIEHKA MX JOCTOBEPHOCTH (BBIYHCICHUE CPEIHEr0 3HAUCHUS IKCIEPHUMEHTATbHBIX
JAHHBIX, TOTPEITHOCTH).




[IpencraBienue pe3yibTaToOB 3KCIEPUMEHTA B pa3nu4yHoi ¢popme (Tabnuia, rpaduk, OT4eT, JOKIAl, IPE3CHTALUs).

Tema 9.1.2.
XUMHYECKUH
aHanu3 Ipod BOJIBI

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Knaccudukanus npo6 Boabl 10 BUAY W HA3HAYCHHIO, UCXOJS M3 €€ XMMHYECKOro cocraBa. OpraHojieNTHUYECKHe
CBOMCTBA (3amax, Npo3padyHOCTb, LIBETHOCTh, MyTHOCTh) BOJbI. KHCIIOTHOCTD U 1Ies104HOCTh BOABL. pH cpensl 1 MeTob! ee
ornpenesneHus. KecTkocTs BOIbl M METO/IbI €€ onpeneneHus. CylnHOCTb METo1a TUTPOBAHMSL.

Bunpsl jxecTkocTH BOABI (BpeMEHHas M HOCTOsHHAs). JKeCTKOCTh BOJbl Kak NPHYMHA BBINAZCHUS OCAJKOB WM
00pa3oBaHMs COJICOTIONKEHNHN, UMEIOIIMX MECTO B OBITY M Ha IIPOU3BO/ICTBE.

CoctaB cojieii, BBI3BIBAIOIIMX JKECTKOCTb BOJbl. XUMHYECKHE IPOLECCHI, YCTPAHSIOLUIUE KECTKOCTh BOJIBI.
VYpaBHeHMS] XUMHYECKMX PpEaKUUid, WUIIOCTPUPYIOIUX MPOLECChl, MPOUCXOASIINE MpPU YCTPAHEHUU KECTKOCTH.
VYcTpaHeHne BpPEMEHHOW JKECTKOCTH OBITOBBIMM M XMMHYECKHMHU crocodamu. CrocoObl YCTpaHEHHs IOCTOSHHOMN
KECTKOCTH.

IIpakTH4yeckue 3aHATUSA

Crioco05b1 BBIPAXXCHHA KOHLOCHTPAIMU paCTBOPOB: MaCCOBas A0JIAA paCTBOPCHHOI'O BCIICCTBA, MOJIAPpHAA U MOJISIJIbHAA
KOHICHTpalnH. TI/ITp pacTBOpa. Pemenue IMMPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUUCCKUX 3aJlaHHM Ha pacyeT KOHHGHTpaHI/Iﬁ
3arpA3HAOIINX BEHICCTB U UX CPABHCHUC C MPCACIIBHO JOITYCTUMBIMU KOHICHTPAIIUAMHA (HHK)

JlaGopaTopHble 3aHATHUS

HccnenoBaHue XMMUYECKOTO COCTaBa MPoO BOJIBI.

JlabopaTopHas paboTta Ha BEIOOD:

1. JIaGoparopHas pabota «OuncTKa BOABI OT 3arpsiI3HEHUII.

Hcnonb3oBanrne MeTo10B (GUIBTPOBAHUS U aACOPOLMU Ui OTAENEHUS 3arpsA3HEHUM B MccleayeMoil mpobe BOJbI.
Br160op MeTo/1a OYMCTKH B 3aBUCUMOCTH OT BUA 3arps3HeHus. CpaBHEHUE YPPEKTUBHOCTH PA3IUYHBIX METOJIOB OUYUCTKH
BOJIBI B Pa3HBIX YCIOBHSAX (B J1a00OPaTOpHH, B IOMAITHUX M TIOJIEBBIX YCIOBHSIX).

2. JTaboparopHas pabota «Omnpenenenue pH BobI 1 ee KHCIIOTHOCTI.

Omnpenenenue pH cpenbl ¢ MOMOIIBIO YHUBEPCAILHOTO UHAMKaTOpa. Mcrnonb30BaHue TUTPOBAHUS ISl ONIpEIeTICHHS
kuciaoTHocTH. OmnpezneneHue oOIIed KHUCIOTHOCTH BOJABI, pacyeT CBOOOJHON KucioTHocTd. OmpeneneHue oOmed u
cBOOOHOH 1Ie09HOCTH. COCTaBICHHE YPAaBHEHHH peakIfii, MPOTEKAOIMUX MPH ONpPeeIeHUH KUCIOTHOCTH/ IEI0YHOCTH
po0 BOJBIL. YCTAHOBJIEHHE CIIOCOOOB HCIIOIB30BAHUS HUCCIEIOBAHHBIX MPOO BOJABI B KU3HEICATEIBHOCTH YEJIOBEKA, HA
OCHOBE IOJyYEHHBIX JAHHBIX O COCTABE.

3. JlJabopaTtopHas pabota «OmnpenesneHne )KeCTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHUS.

CriocoObl ycTpaHEHHUs BCEX BMJIOB MECTKOCTHM B 3aBUCUMOCTH OT COCTaBa CoJiell »ecTkocTH. Pemienue
HKCIEPUMEHTAIbHON 3aJaud Ha BBIABICHHE BPEMEHHOW M IOCTOSHHOM »ecTKOCTH Bojabl.  OlieHKa BEpOSITHOCTH




YCTpaHCHH BCEX BUOB )KCCTKOCTU B IOMAIIIHUX YCJIOBHUAX.

Tema 9.1.3.

XUMHYECKUH

KOHTpPOJIb Ka4eCTBa
IIPOJIYKTOB
IIUTaHUsA

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

KavecTBeHHBIIT XUMUYECKUN COCTaB MPOAYKTOB MUTaHUs. BemecTsa, Ganbcupuuupyonme npoayKTsl TUTAHUS, U
BELIECTBA, 3arPA3HAIOIINE IPOLYKTHI NUTaHusa. Onpenenenne 3arps3HAMUX XUMUYECKUX BEILECTB B IPOJYKTaxX MMATaHU,
OINpELIEIICHUE BEUIECTB, HE 3asBJICHHBIX B COCTABE IIPOLYKTOB ITUTaHU.

HpaRTn'{ecmle 3aHATHUHSA

Opranuyeckrie 1 HEOPraHMYECKHUE BEUIECTBa, BXOAAIIUE B COCTaB MPOAYKTOB NuTaHus. OnpeaeneHue coctaBa OIio1
Ha COJIep>KaHUE MAKpO U MUKPOdJIeMEHTOB. V3ydueHue mpeaiosKeHHbIX MpenoAaBaTeneM 00l Ha IpeaMeT XUMUYECKOTOo
COCTaBa, OTpeJIeIeHUE JI0JIEH OT CYyTOYHOM HOPMBI MAaKpO U MUKPOAJIEMEHTOB B YKa3aHHOM OJTIOJIC.

Pemrenue npakTuko-opueHTUPOBAHHBIX 33/1a4 110 KYJIMHAPHOW TEMATHUKE Pa3IMYHBIX THIIOB.

JlaGopaTropHble 3aHATUSA

HccnenoBanne XUMUYECKOTO COCTaBa MPOYKTOB ITUTAHUS.

JlabopaTopHas paboTta Ha BEIOOD:

1. JTaboparopHas pabota «OOHapyKeHHE HUTPATOB B MPOIYKTaX MUTAHUS.

HccnenoBanne MaTepuajgoB TOMYKOJUYECTBEHHBIM METOJIOM OTMpEIeNieHUusT HHUTPATOB C HCIOJIb30BAHUEM
nudeHnnaMria (KOPHEIUIOAB! OBOIIEH, JIUCThS U KOUEPBIKKa KamycThl, M0 (PPYKTOB). AHANU3 YPOBHS 3arps3HEHUS
HUTpAaTaMU MO0 UHTEHCUBHOCTU OKPAITUBAHUS IPOAYKTOB PEAKIIHH.

2. JIaboparopnas padota «MccnegoBanue NpoyKTOB MUTAHUS HA HAJTMYHUE YTIIEBOIOBY.

I/ICCJ'IC)IOBaHI/Ie MOJIOYHBIX MPOAYKTOB Ha HAJIMYHUE Kpaxmajia. HCCJ’I@)IOB&HI/IC MIPOAYKTOB HAa HAJIMYUEC I'IIOKO3BbI.

Tema 9.1.4.

XUMHUYECKUN

aHaJlIn3
ITOYBbI

mpoo

OcHoBHOE coaep:xaHue

Teoperuyeckoe o0yueHue

Knaccudukanust mous mo Buy M HA3HAUCHUIO, UCXOJI U3 XUMHUYECKOTO cocTaBa. MneHTudukaius mpoOsl MOYBBI
10 €€ XMMHYECKOMY COCTaBY, OITMCAHHE BO3MOKHOCTEHN €€ MTPUMEHECHUS.

TpeGoBaHusT K KadyecTBY IMOYBHI PA3IMYHOrO0 Ha3zHaueHWs. OmnucaHue OCOOEHHOCTEH WCIOJIb30BAaHUS TOYB B
3aBUCHMOCTH OT THUIIOB, CITOCOOBI YIyUIIIEHUsI KaueCTBa IMOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.

OO0nmacTi HUCIMONB30BaHUS OPTAaHUYECKUX YIOOpEHU B 3aBHCHUMOCTH OT Ka4eCTBEHHOTO cocTaBa. OmnucaHue
OpPraHUYECKUX YAOOPEHU U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBKI U €€ Pa3HOBUTHOCTH.

IIpakTuyeckue 3aHATHSA

Ob6nactn Ha3zHaueHHs (MIPUMEHEHHUS) MOYBBI, MCXOJ W3 KAa4eCTBEHHOTO M KOJIWYECTBEHHOTO COCTaBa. AHaM3
HOPMaTHUBHOM JOKYMEHTAIIHH.




Ponp HEopraHWYEeCKUX BEIIECTB B KaU€CTBE MUHEPAIBLHBIX YAOOPEHUH, YIyUITUTEICH TOYBHI.
CocTtaB MUHEpANBHBIX YAOOpPEHUU M WX MPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMOYBHI U €€ Pa3HOBHUIHOCTH.
B3anMocBs3b cocTaBa y100peHHil 1 UX BIUSHUS Ha BETETaTUBHBIC CBOMCTBA U IJI0IOHOIICHUE PACTEHUH.

JlaGopaTopHble 3aHSITHS 2

HccnenoBanne XMMUYECKOTO COCTaBa MPOO MOYBHI.

JIaboparopHast paboTa Ha BEIOOD:

JlabGopaTopHas padora «OO0HapyXKE€HNE HEOPTaHUISCKUX ITPUMECEH B IpoOax».

[IpurotoBnenue mnpoObl MOYBBI JJS UCCIEAOBAHUS KHUCIOTHOCTH/IIENOYHOCTH, HEOPTAaHHMUYECKUX 3arps3HEHHIA.
Obnapy>keHue XJopua- U cynb(aT-uoHOB B Mpobe mouBbl. CocTaBieHue YpaBHEHHH peakiuii oOHapyxeHus. CpaBHeHHE 5
MOJIYYEHHBIX TTOKa3aTeseld ¢ HOPMAaTUBHBIMU (CTIPAaBOYHBIMH ) 3HAYCHHUSIMHU.

2. JJaboparopHas padota «Omnpenenenue pH BOAHON BBITSKKH MTOYBBL, €€ KUCIOTHOCTH U IIETOYHOCTH.

HccnenoBanne BOAHBIX BBHITSDKEK OOPas3OB TOTOBBIX ITOYBEHHBIX CMecei (Al pa3HBIX THIIOB PACTEHHIA).
Omnpenenenne pH moYBB ¢ HCHONB30BaHWEM WHAMKATOpoB. OIlleHKAa THUMOB TOYB B MPEICTABICHHBIX 00Opa3max
(criIbHOKMCITAsL, KUCasi, CIaboOKuCas, HeMTpaibHas, IeI0YHas).

Tema 9.1.5. OcHoBHOeE coaep:xaHue 10
Uccnenosanue Teoperuueckoe oGydyenue 2
00BEKTOB VY4eOHo-Hccae10BaTeNIbCKUIT TPOEKT B 00JIaCTH  HcCiieloBaHUS 00bEeKTOB Ouocdepsl. O030p Tem yueOHO-
orochepsr HCCTIE0OBATENIbCKUX TPOEKTOB. AJITOPUTM BBIOJIHEHHS TpoekTa. OmnpezerneHne mpoOaeMbl HUCCieIoBaHUs. MeTobl 2

MOKCKA, aHaJIn3a U 00paboTKH HH(POPMAIIUK O IPOEKTE B PA3IMUYHBIX HCTOYHUKAX.

IMpakTuyeckue 3aHATHSA 4

O6ocHOBaHME aKTYaTbHOCTH BRIOPaHHON TeMbl. BhIsBIeHHE TPOOIeMbl HccleaoBaHus. BeIOOp 00bEKTOB U METOIOB 2
uccnenoBanus. [TocraHoBka neneit u 3aaa4 uccnenosanus. Onpenenenue Npoaykra ucciaenaoBanus. OnpeaeneHue 3TarnoB 1
COCTaBJICHHE IJIaHA UCCIIETOBaHUS.

3amuTa mnpoekra: IlpencraBieHne pe3yabTaTOB  BBIOJHEHUS  y4eOHO-MCCIIEIOBATEIBCKUX  MPOEKTOB 2
(BBICTYILJIEHUE C MTPE3EHTAIINEN).

JlabopaTopHble 3aHATHSA 4

HccnenoBanue mMpeio)kKeHHOT0 OOBEKTa Ha KHCIOTHOCTh, MIEIOYHOCTh, XUMHUYECKHH COCTaB (3arps3HHUTEINH,

MaKpo- U MHUKpOd3JieMeHThI). OO0paboTKka pe3yabTaToB uccieaoBanus. OeHKa KayecTBa UCCIEAYyeMOro 00beKTa, UCXO U3 4
PE3yNIbTaTOB XUMUYECKOTO aHATH3a.
*Pazgen 9.2. MHcciaegoBaHue M XUMHYECKHI AaHaJu3 00bEKTOB TeXHOC(epbl (A5 YKPYNHEHHBIX Trpynn 36

cnenuanbHocrei/ npodeccuii 18.00.00, 20.00.00, 21.00.00, 22.00.00, 29.00.00, 54.00.00)




Tema 9.2.1.

OcHoOBHOE co/iep:KaHue

OcHoBbI JlaGopaTopHble 3aHATUS

11a00paTOpHOI JlaboparopHas pabota «OCHOBBI 1a0OPATOPHOU MPAKTHUKI.

[IPAKTUKH B JlaGoparopHass mocyna U XuUMUYeckue peakTuBbl. OcCHOBHbIE JlabopaTtopHble omnepauud. JlabopaTtopHoe

npodecCHOHAIBHEI | oGopynoBanne. TexHHKa Ge30MACHOCTH U MPABHIIa PaGOTHI (ITOBEACHNS) B IaGOPATOPHUH.

X J1abopaTopHsix IpakTHyeckue 3aHATHS

BrinonHeHne TUMOBBIX PacyeToB [0 TEMATHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTa peaklyuu, Macca HaBECKH, 00beM
pactBoputensi). OOpaboTka [MaHHBIX, aHAIM3 H OIEHKA WX JOCTOBEPHOCTH (BBIYMCICHHE CPEIHET0 3HAYCHHS
HKCIEPUMEHTAIBHBIX JaHHBIX, orpemHocTh). [IpeacraBienne B pa3andHoil GopMe pe3yabTaToB dKCIepuMenTa (Tabimia,
rpaduK, OTYET, T0KJIa/1, IPE3CHTALINA)
Tema 9.2.2. OcHoOBHOE co/lep:KaHue
XUMHUYECKUI Teopernueckoe o0yuenune
aHanu3

TEXHUYECKUU BOIBI

Hasnauyenue texumueckoi Boabl. TpeGoBaHMs K TEXHMYECKOH BOJIE 11O IPYIIIaM MOTPEOICHHS.

KayecTBO TeXHMYeCKOl BOJBI pa3HbIX BHMJOB. XMMUYECKMH aHaIM3 M MPOU3BOJCTBEHHBIN KOHTPOJb COCTaBa
TeXHU4ecKoH Bojbl. CYIIHOCTh METOa TUTPOBAHUS.

AHanmm3 TeXHUYECKON BOJIBI HA KECTKOCTH M IPYTHe MoKa3zaTesnn. KuCIOTHOCTh M MenovHOCTh BObL. OmnpeneneHue
oOuieil 1 cBOOOIHOM 1IEIOYHOCTH (KUCIOTHOCTH) METO10M TUTpoBaHus. pH cpenbl 1 MeTozs! ee onpeaeneHus. JKecTkocTb
BOJIBI ¥ METO/IBI €€ OTIPEICIICHUSI.

IIpakTHYecKkHne 3aHATHA

Crioco0n1 BBIPpAXKCHUSA KOHICHTpPALIH paCTBOPOB: MaCCOBad A0 paCTBOPCHHOT'O BEIICCTBA, MOJIIpHAA U MOJISAJIbHAA
KOHIOCHTpAalHH. TI/ITp pacTBOpa. Pemienue MPAaKTUKO-OPUCHTUPOBAHHBIX TCOPECTUUCCKUX 3aJlaHuM Ha pacuceTt KOHLICHTpaI_II/Iﬁ
3arpA3HAOINX BCHICCTB U UX CPABHCHUC C MPCACIIBHO JOITYCTUMBIMH KOHIICHTPAIIUAMUAU (HI[K)

JlabGopaTropHble 3aHATUA

HccnenoBanre XMMUYECKOTO COCTaBa MPOO TEXHUYECKOM BOIBI.

JIaGopartopHas paboTa Ha BBIOOD:

1. JTabopaTopHas paborta «OmnpeaeneHue XJI0pua0B METOJJOM TUTPOBAHUS B TEXHUUYECKOI BOJEY.

Omnpenenenne XJIOPUA-UOHOB METOJIOM apreHTOMETPHH ¢ (HUKCHPOBAHMEM KOHIIA TUTPOBAHMS MO MeToAay Mopa
(ocamuTenpHOE TUTPOBAHNUE).

2. JJaboparopHas padota «OmnpeesieHue )KeCTKOCTH TEXHUYECKOH BOJIbI METOIOM TUTPOBAHUSM.

KommiekcoHoMeTprueckoe OmnpeeNeHre KeCTKOCTH (CyMMBbI MOHOB KajiblMS M MarHusi) B Cpeae aMMOHHUITHO-
ammuagHoro OydepHoro pactBopa (pH 9-10) mo obpa3oBanuio ¢ TpujioHOM b ManoauCCONMUPOBAHHBIX KOMILIEKCHBIX
COCIUHCHHM.




Tema 9.2.3.

XUMHUYECKUN
aHaln3 BO3/1yXa

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

XUMHYECKUH cocTaB aTMOoc(epHOTro BO3AyXa, Bo3ayxa pabodeil 30HbI. BpenHbie BemiecTBa W MPUMECH B BO3IYyXeE
KWIBIX TIOMEIICHWH, B BO3ayxe pabouedi 30HbI. HopmatuBHBIC MOKyMeHTHI. [lociaenacTBusi BO3JEUCTBUS BBICOKOM
KOHIICHTPAIlUX YTJEKHCIIOrO Ta3a Ha OpraHu3M 4YejioBeKa. MeponpusITUs 10 CHHKCHHUIO YPOBHS 3arps3HEHHOCTH BO3yXa
HCCeyeMON KOMHATHI.

I[pakTuyeckune 3aHATHS

['uruennyeckasl OLEHKAa CTENEHW 3arpsA3HEHMsI BO3JlyXa IOMEILIEHUS HAa OCHOBE COIIOCTABIIEHUS KOHLEHTpaluu
JTMOKCH/Ia YTJIepo/ia C COOTBETCTBYIOIUM THTHEHUUYECKUM HOPMAaTHBOM.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJJaHUI Ha pacueT KOJIMYECTBa BEIIECTBA, KOHLIEHTpAaLUN
BPEIHBIX IIPUMECEN B aTMOC(PEPHOM BO3/1yX€ U BO3AYyX€E TOMEIIECHU.

JlabopaTopHble 3aHATHUS

Ha60paT0pHa;1 pa60Ta «OHpe,Z[eJICHI/IC COACPpKaHUA YIITICKHUCIIOIO ra3da B BO3AYyXE IMOMCIICHUS SKCIIPECC-METOJOM».
Hccnenosanue Hp06 BO3JyXxa pa60qel71 30HBI. OnpeﬂeneHI/Ie COACPpKaHUA YIJICKHUCIIOTO Ta3a B BO3AYXC IMOMCIICHUA
IKCIIPECC-MECTOAOM.

Tema 9.2.4.

XUMUYeCKHi
aHaju3 npo
MaTepHUaJIOB
CTPOUTEIBHO-
pecTaBpallMOHHON
JIeITeILHOCTH

nu3aiHa

0

u

OcHoBHOE COACPKAHUEC

TeopeaneCKoe oﬁyqeﬂue

Knaccudukanuss marepuanoB, HCIOJIb3YEMbIX B CTPOMTEIbHO-PECTABPAILIMOHHON JAEATENBHOCTU IO COCTaBY, MX
Ha3HA4YCHHUE U NpUMEHEHHE. XUMUYECKUN aHAIUu3 MAaTepUajoB CTPOUTEIbHO-PECTABPALIMOHHON NECATEIBHOCTA U JU3alHA.
XUMUYECKHI COCTaB IHUIMEHTOB, KpacuTelled, BSIKYLUIMX cMeced, OCOOCHHOCTHM MX CBOHCTB M TNPUMEHEHHUS B
npodeccuoHanbHOM JesTenbHOCTH. BemecTBa, HCHoiib3yeMble B KayecTBE IMUITMEHTOB W CBS3YIOUIMX MaTepHajoB.
Hcropuueckas cnpaBka. COBpeMEHHbIE MaTEPHAIIBI.

IIpakTHYeckue 3aHATHA

KauecTBeHHBII M KOJIMYECTBEHHBIH COCTaB MPOO MaTepHajiOB CTPOUTEIbHO-PECTABPALMOHHOW JESATENbHOCTH U
nu3aiiHa. Kitaccugukanys Kpacok MO YKPBIBUCTOCTH, NMPO3PAYHOCTH B 3aBUCUMOCTH OT HCIOJB3YEMBIX MUTMEHTOB U
CBA3yIOLMX BellecTB. OnpeneneHue cocTaBa KpacokK Ha COAEpKaHME MHUKPO M MaKpOdJIEMEHTOB. PelleHne npakTuko-
OPHEHTUPOBAHHBIX 3aJJaHUH 110 XUMHUUECKOMY aHaJIN3y Mpo0 MaTepHaoB CTPOUTEIILHO-PECTABPALIMOHHON JIEITENbHOCTH U
JU3aiHa.

JlabGopaTopHble 3aHATHA

HccnenoBanue MmaTepuaioB CTPOUTEIIBHO-PECTABPALIMOHHOMN JAEATENBHOCTH U JU3alHA.
JlabopaTopHas paboTa Ha BEIOOP:




1. JTabopaTopHast pabota «/3roToBieHue Kpacok (oa00p MUTMEHTOB U CBSI3BIBAIOLIMX BEILIECTB)Y.

HCCHCHOBaHHe MNPpUPOAHBIX MHUHEPAJTIOB, IIOJIYYCHHC IMMIMCHTOB IIYTCM XHMHYCCKHUX peaKuHﬁ, OIpCACIICHUC
CBA3YIOIIUX MAaTCPUAJIOB. CpaBHeHI/Ie YKPBIBUCTOCTHU U MPO3PAYHOCTH ITOJYUCHHBIX KPACOK IIYTCM HAHCCCHHUA UX HaA JIMCT
Oymard.

2. JIaboparopHas pabota «lcciaenoBanrue CBOMCTB BSDKYIIUX BEIIECTB HAa IPUMEPE THIICAY.

OrmpezeneHre CKOPOCTH CXBaTbIBaHHS IMPUPOJHOTO W CTPOMTENBHOrO Turca. DakTopbl, yCKOpSIOUIHE |
3aMeULSIFOLIME CXBaThIBAHWE MPHPOIHOrO Tuiica. ['MIcoBoe Tecto, Temmeparypa ero 3actbiBaHus. CpaBHEHHE CKOPOCTH
CXBATBIBAHUSI IPHPOJHOIO M CTPOUTEIBHOIO THIICA, OINpEAeicHHE (aKTOPOB, BIMSIOIIMX HA CKOPOCTh CXBATHIBAHUS
CTPOMTENILHOTO TUIICA, ONPE/ICIICHUE TEMIIePaTyPbl 3aCThIBAHUS TUIICOBOTO TECTA.

Tema 9.2.5. OcHOBHOE cojep:KaHue 10
Hccnenosanune Teopernueckoe odyuenue 2
00BEKTOB Y4eOHo-Hccae10BaTeIbCKUIT MTPOEKT B 00NACTH HUccienoBaHus 00beKTOB TexHocheprl. OO030p Tem ydeOHO-
TeXHOC(epbI HCCIIEIOBATENILCKUX MPOEKTOB. AJNTOPUTM BBINOJHEHUs1 MpoekTa. OmpeneneHue mnpoOlieMbl HccleAoBaHUA. MeTonbl 2

MOMCKA, aHaJM3a U 00padOTKM MHPOPMALIMH O TIPOEKTE B PA3TMYHBIX HCTOUHUKAX.
IIpakTnyeckne 3aHATHSA 4
O60cHOBaHME aKTyalIbHOCTH BbIOpaHHOU TeMbl. BrlsiBieHune npoOiaemsl uccienoBanus. Boloop 00bEKTOB 1 METO/I0B
uccnenosanus. [loctanoBka 1enei u 3aga4 uccienopanus. OnpeneneHue NpoayKTa ucciaeaopanus. OnpeeraeHue 3Tanos U 2
COCTaBJICHHE IJIaHa UCCIIET0BaHUSI.
3ammra npoekrta: IlpencraBieHue  pe3yiabTaTOB  BHINOJIHEHUS  Y4€OHO-HCCIENOBATEIbCKUX  IPOEKTOB 2
(BBICTYIUIEHHUE C TIpe3eHTalNeEN ).
JlaGopaTropHble 3aHATUA 4
HccnenoBanue MpeioKeHHOT0 OOBEKTa Ha KHCIOTHOCTh, LIENOYHOCTh, XUMHUECKHI COCTaB (3arps3HUTEINH,
MakKpo- U MUKpoasieMeHThl). O0paboTka pe3ynpTaToB HccieqoBanus. OeHKa KayecTBa HUCCIeyeMOoro 00beKTa HCXOIs U3 4
Pe3yJIbTaTOB XUMUYECKOTO aHaIN3a
CamocrosiTenbHas
[ToaroroBka K cjavue TEOPETUISCKOTO MaTepraia 36
paborta
IIpome:xkyTo4yHast aTTecTalUs M0 AUCHHUILIMHE (IK3AMEH)
Bcero 180




3. YCJIOBUA PEAJIM3ALIUU ITPOTPAMMBI JUCIIATIJIMHBI
3.111lepeyeHb OCHOBHOI U JONOJHUTEIbHOI YUeOHOI JIUTEPATYpPhl, HEO0X0AUMOM
JJIS OCBOCHUS TUCUMILIMHBI (MOTYJISA)

OcHnosnasn riumepamypa

1. Xumus: yueOHUK ansi cpeanero mpodeccruonaabHoro odpasoBanus / HO.A.
Jle6enes, I'. H. ®anees, A.M. IN'omy6e, B.H. IllanoBan; mox o6miei pegaknueii I'.H.
daneeBa.— 2-¢ u3., nepepad. u gon. — Mocka: M3natensctBo FOpaiit, 2023.— 431
c.— (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr
aneKkTpoHHBbI //  OOpasoBatensHas 1uiatdhopma IOpaiit [caitit]. — URL:
https://urait.ru/bcode/513073 (nara oopamenus: 10.11.2023).

/Jlononnumensvhan a1umepamypa

1. AxdunorenoBa, N.B. Xumus: y4yeOHUK H TPAKTUKYM [JIi CPEIAHETO
npodeccuonansHoro oopazosanus / .B. Aupunorenosa, A.B. badkos, B.A. Tlomnkos.

— 2-¢ m3a., ucnp. U gom.— MockBa: M3marensctBo FOpaiit, 2023. — 291 c.—
(ITpodeccuonanpaoe ob6pazoBanue). — ISBN 978-5-534-11719-6. — Texkct
aMeKTpoHHBIH  //  OOpaszoBarenbHas matdopma IOpaiit  [caiit]. — URL:

https://urait.ru/bcode/513807 (nata obpamenus: 10.11.2023).

3.2 IlepeyeHb HH(OPMALMOHHBLIX TEXHOJOIMH, WCNOJb3yeMbIX MPH OCYILIECTBJICHUH
o0pa3oBare/IbHOI0O mpouecca Mo JAUCHUIIMHE (MOXYJI0), BKJIKOYasi IepeYyeHb
NMPOrpaMMHOIo odecrnedeHus 1 UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Haumen Haznauenue
OBaHME
MS Windows 7 KoHTponhb HCIIOJIB30BaHUS W PACIPEACICHUS PEeCcypcoB

BBIUMCJIIUTECIBHON CHUCTEMBI M opraHu3anus BBaHMOHCﬁCTBHH
IMOJIB30BATCJIAA C KOMIIBIOTCPOM.

MS Office 2010 Co3manne © pPENaKTHPOBAHHE TEKCTOBBIX JIOKYMEHTOB,
00paboTKa TAOJUYHBIX AAHHBIX W BBIMOJHEHHH BBIYHMCICHHUI;
MOJArOTOBKA  JJIGKTPOHHBIX  MPE3CHTALMH;  CO3MaHHe U
pEeIaKTHPOBAHHE PHCYHKOB U JEI0BOM rpaduKH.

Sun Rav Software NHCTpyMEHT KOMITBIOTEPHOTO TECTHUPOBAHUS W CO3/IaHUS
AJICKTPOHHBIX KHUT U YYCOHHUKOB.
Sumatra PDF [Iporpamma my1st MPOCMOTpPA SIEKTPOHHBIX JOKYMEHTOB
ESET Nod 32 Smart Security| CpencTBo aHTUBHPYCHOM 3aIMTHI
Google Chrome Bbpay3zep st pabotsl B cetu Internet

3.211epeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH « UHTepHETY,
HeO00X0AMMBIX JIJIS1 OCBOCHUS TMCHUIIMHBI (MOITYJIs1)



Haumenosan Haznauenue
ue
DNEeKTPOHHO PaboTa B 351eKTpOHHO-OMOIMOTEYHOM crcTeMe U3AaTelIbCTBa
-OnbnroTeyHas «JIanw» http://e.lanbook.com/
cucrema
DNeKTpOHHA PaGoTa B 35eKTpOHHOM OMOIMOTEKE METOUICCKUX MaTEpUATIOB
s OubnMoTeka OI'bOY BO Ilpumopckuii rocy1apCTBEHHBIN arpapHoO-
TEeXHOJIOTHYeCKUi yHUBepcuteT http://elib.primacad.ru/
OOpa3oBare Pa6ota B a5ieKTpoHHOM HH(POPMAITMOHHO-00Pa30BaTEILHON
JBHBIN OpTA cpene ®I'bOY BO IIpumopckuii rocy1apCTBEHHBIN arpapHo-
TEXHOJIOTUYECKHUM yHuBepcuTeT http://de.primacad.ru/

3.4 OnucaHneMaTepHAJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOW [IJIS OCYHIeCTBJIEHUSA
00pa30BaTEJIbHOI0 MPOLECCa M0 IMCHUILINHE (MOIYJII0)
HanmMmenoBaHue cnieruaibHBIX OCHAIIICHHOCTh CIIEIMAILHBIX ITOMEIICHUN H

MMOMEIICHUN U TOMEICHUN JUIA MOMEIIEHUM JIJII CAMOCTOSATEIIBHOM PaOOTHI

CaMOCTOSATENIbHON pabOThI

692510, IIpumopckuii kpaw, VYyeOnast ayauTtopusi i MOPOBEICHUS
3aHATUHN JIEKLIMOHHOIO TUIIA, CEMUHAPCKOI0 THIIA,

HHAWBUYAJIbHBIX KOHCYJ'II)TaI_[I/II‘/JI, TCKYLICTO
KOHTPOJIA n HpOM@)I(yTO‘IHOﬁ aTTeCcranuuy,

VYccypuiick, np. biatoxepa, 1. 44,
atax 4, Ne momemenusa 404, 118,5 kB. M.

KOJIMYECTBO MOCaJ0YHBIX MecT — 114.

VueOnble crTojbl — 38, JIocka MenoBas,
MIEPEHOCHOE  MYJIbTUMEINIHOE 000pYI0BaHHUE
(’KpaH, TPOEKTOP), HHQPOPMAIIMOHHBIN CTEH],
crenasl —11.

692510, IIpumopckuii kpai, VYyebnast  ayauTopusi i NIPOBEJCHUS
3aHATUA CEMMHApPCKOro0 THMA, TPYNIOBBIX W

VYccypuiick, np. bitoxepa, 1. 44,
WHJUBUAYAJIbHBIX KOHCYJIbTAIIUM.

srax 1, Ne nomemenns 112, 36,8 KomnuectBo mocagounsix wmect — 15

KB. M. yueOHbIe CTOJIbI — 8, BBITSDKHOW mKad — 3 mT.,
HaBECHOM mkad, TyMOOUKa, CTOJI-MOKMKa, mKad s

71a60paTOPHOTO obopymoBaHus, CTOJI

npenojaBaresisa, JIocka MeJioBas, Kajmopudep,

MEIUIIMHCKUN mKagUuK, uH()OPMaIIMOHHBIE

IJI1aKaThl, OTHETYIINUTCIIb.




692510, [Ipumopckuii kpai, Aynutopust A1 CaMOCTOSTENIbHOM padoThI

Veeypuiick, mp. Bioxepa, 1. 44, 00y4Jaronmxcs, KOJUYECTBO MOCATOYHBIX MECT —
42, yueOHbIe CTONBI — 12, KOMIBIOTEPHBIEC CTOJIBI

stax 1, Ne momemenus 124, 95,3| 19. TIK 19

BBICTABOYHBIM  CTEJJIAXK,
KB. M. Opoluryparop, JlaMHUHATOp, KCEPOKC, MPUHTEp 2,
MIEPEHOCHOM BBICTABOYHBIN CTEJIax 3,
KOHJIUIIMOHEP, CTOJI COTPYIHHUKA, Je3UH(DEKTOD,

OTHETYLIUTEID, BEILIAJIKA HaIloJIbHAas,
CTAallMOHAPHBIA  DKpaH, IIEPEHOCHOM  DKpaH,
PELUPKYIIATOD, CTOJ-TyMOa, oprasaiisep,
TyMOOUYKaA.

KoMIIeKT JHIIEH3MOHHOTO MPOrpaMMHOIQ
oOecneuenus, ObC wm3pgarennctBa «Jlaubp», DbBC
u3narenbcTBa «kOpaitt», noctym B Internet. Beixon
B Internet, KOMILIEKT JIULICH3UOHHOTO
mporpaMmMHOro ooecrneyenusi, poctyn B ObC
n3narenbcTBa «Jlanb», eLIBRARY.

4 @oHJ OLEHOYHBLIX CPEACTB Ui MNPOBeJAeHHS NPOMEXKYTOYHOW AaTTeCTAUMHU
o0yyaromuxcsi Mo JUCUMILIHHE (MOAYJII0) (s6711emcs OMOenNbHbIM OOKYMEHNOM).

5 IlepeyeHb y4eOHO-METOAUYECKOT0 OOecneyeHHs JJIsi CAMOCTOSITEJIbHOH PadoThl
o0y4yaromuxcsi Mo JMCUUILINHE (MOTYJII0)

1.Xumusa. Meroauueckue ykazaHus K JaOOpaTOPHBIM, MPAKTHUYECKUM 3aHITHSIM U
CaMOCTOSTENIbHOU paboTe 11l 00yUYaroIIuXcsl CpelHero MpopecCuoHaIbHOT0 00pa30BaHus M0
criennanbHOCTH 35.02.01 Jlecnoe u necomapkoBoe xo3siictBo / ®T'BOY BO III'ATY; cocr:
O.A. Hukynuna. -Yccyputiick, 2023. - 35 c.

6 Ocol0eHHOCTH peaju3anUu JUCHUIUVIMHBI (MOAYJs1) I O0y4amoIMUXcsd ¢
OrpaHUMYEHHbIMH BO3MOKHOCTSIMM 3/I0POBbSI 1 HHBAJIU/I0B

6.1 Haainume coOOTBETCTBYIOIIUX YCJIOBHH peain3anuu JUCIUIINHBI (MOIYJIs1)

Jlst 00yuaromuxcst U3 4YKciia MHBATUIOB U JIUI] C OTPAHUYCHHBIMA BO3MOXKHOCTSIMU
310POBbSI HA OCHOBAaHMHM NUCHMEHHOTO 3asBJIICHUSI JUCLUMILUIMHA PEATU3YyeTCd C Y4YEeTOM
0COOEHHOCTEHN MCUXOPU3NUECKOT0 Pa3BUTHSI, WHIUBUIYATBHBIX BO3MOXKHOCTEH U COCTOSIHUS
3M0pOBbsl  (anmee - WHAWBHIYAIBHBIX oOcoOeHHOocTel). OOecreunBaeTcss COOIIOECHUE
clenyromux oO0mux TpeOOBaHMIA: WCIOJB30BAaHUE CHEIUATBHBIX TEXHUYECKHX CPEICTB
00y4eHHUs] KOJUIEKTUBHOTO Y MHJMUBHUAYaJIbHOTO TIOJIb30BaHUS, MPEIOCTABICHUE YCIIYT



accucTeHTa (TMOMOIIHMKA), OKAa3bIBAIOIIETO TaKOMy OOydaromemycss HeoOXOIuMYyIo
TEXHUYECKYIO TIOMOIIlb, O0ecTIeYeHre JOCTyIa B 31aHUS ¥ TIOMEIEHUS, T/I€ IPOXOAST 3aHATHS,
Jpyrue ycinoBusi, 0€3 KOTOPhIX HEBO3MOXKHO HIIM 3aTPYAHEHO U3yUeHUE AUCHIUTIINHBIL.

6.2 O0ecnieyenue cod/10AeHNsI 00IIMX TPeOGOBAHUIA

[Ipu peasm3anuu JAUCHUIUIMHBI HAa  OCHOBAHWHM IMMHCHbMEHHOTO  3asBJIICHHSI
oOyyaromierocsi odecrieunBaeTcs COOJIIOICHUE CIEAYIOMUX OOHIMX TpeOOBaHUIA: MPOBEACHUE
3aHATUN UL CTYJEHTOB-UHBAIUAOB U JIMI C OTPAaHUYCHHBIMH BO3MOYKHOCTSMH 3/I0POBbSI B
OJIHOM  ayJAuUTOpPUM COBMECTHO C OOYYaloOIIMMHUCA, HE MMEIOINIMMU OTrPaHUYEHHBIX
BO3MOYKHOCTEH 37J0pOBBS, €CIIM 3TO HE CO3AAaCT TPYAHOCTEH ISl 00YUJaIOIINUXCsl; TPUCYTCTBHE B
ayJIMTOPUM ACCUCTEHTa (ACCHCTEHTOB), OKa3bIBAIOMIETO(MX) OO0Yy4YaIOMMUMCS HEOOXOAUMYIO
TEXHUYECKYI0 TIOMOIb C YYE€TOM HUX WHAUBUIAYaIbHBIX OCOOCHHOCTEH Ha OCHOBaHUHU
MUCBMECHHOTO 3asABJICHUS; II0Jh30BAaHUE HEOOXOAMMBIMH OOYyUYAIOIIUMCS TEXHHUYESCKUMHU
CpeICTBaMU C YYETOM UX UHAMBUIYATbHBIX OCOOCHHOCTEH.

6.3 loBegenne 10 cBeeHHSA 00YYAIOMINXCHA ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSMH
310POBbA B IOCTYIHOM AJs1 HUX (opMe BceeX JIOKAJIbHBIX HOPMAaTHUBHBIX akTOB PI'BOY
BO IIpumopcknii TATY

Bce nokanbabie HopmaTuBHble akThl @PI'BOY BO III'ATY no Bompocam peanuzanuu
JAaHHOW JTUCUUIUIMHBI (MOJYJs) JOBOJAATCS /IO CBEJIEHUS OOYyYarolMXCs C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBbsI B IOCTYITHOM U1 HUX OpMe.

6.4 Peanm3anusn yBeJIUYeHHUS NPOAOJIKUTEIbHOCTH MPOXOKACHUS
MPOMEKYTOYHON ATTECTALUMM IO OTHOLICHHI0 K YCTAHOBJICHHOHN IPOJOJIKMTEIbHOCTH
AJIA 00Y4YAKOLIEerocs ¢ OrpaHNYeHHbIMHU BO3MOKHOCTAMM 3/10POBbS

dopma NpoBEACHUS TEKYIIEH U MPOMEXKYTOYHOW ATTECTAMU T10 AUCIUIUIMHE IS
oOyJarouuxcsi MHBaJUAOB M JIAL C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU  3JI0POBbSI
YCTaHABJIMBAETCA C YYETOM MHJIMUBUAYAIbHBIX MCUXO(PU3NYECKHX OCOOEHHOCTEH (yCTHO,
NUCbMEHHO Ha Oymare, NHUCHbMEHHO Ha KOMIIbIOTepe, B (opMe TECTUPOBaHMS U T.IL.).
[IpOROIKUTENBHOCTE NPOXOXKACHUS NPOMEKYTOYHOM aTTECTallMM 110  OTHOLIEHUIO K
YCTAHOBJICHHOW  IPOJOJKUTEIBHOCTH  YBEJIIMYMBACTCS IO MUCBMEHHOMY  3asiBIICHHUIO
oOyyJarouierocss C OrpaHUYEHHBIMH BO3MOXHOCTSIMU  310pOBbS.  [IpomomKkUTENnbHOCTH
MOJATOTOBKM 0OyYaronIerocs K OTBETY Ha 3a4eTe yBeInynuBaeTcsa He MeHee yeM Ha 0,5 yaca.



